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ABSTRACT

This document describes a plan for flood protection. Alternatives
considered during planning included no action, nonstructural, and
structural measures. Except for the no action alternative, all of the
alternative plans proposed installation of a flood water diversion channel
to alleviate the flooding problem. Net economic benefits are maximized in
the Recommended Plan. Annualized project costs are estimated to be
$484,900. Environmental impacts include 100-year level of flood protection
provided to the agricultural, residential, and commercial areas of the
Lahaina Watershed including the Lahaina Historic District, a 1,320 ton per
year reduction in total sediment discharge to the ocean, and diversion of
most floodwater and sediment runoff to a second outlet. Annualized project
benefits are estimated to total $614,500. This document fulfills the
requirements of the National Environmental Policy Act, the Water Resources
Council’s Economic and Environmental Principles and Guidelines for Water
and Related Land Resources Implementation Studies, and the Soil
Conservation Service’s National Watersheds Manual. The Plan also serves as
a basis for authorization of Public Law 83-566 funding.

Prepared under the authority of the Watershed
Protection and Flood Prevention Act, Public Law 83-°
566, as amended (16 U.S.C. 1001-1008) and in
accordance with the National Environmental Policy
Act of 1969, Public Law 91-190, as amended (42
U.S.C. 4321 et seq.)

sy



WATERSHED AGREEMENT
between the

COUNTY OF MAUI
and
WEST MAUI SOIL AND WATER CONSERVATION DISTRICT
State of Hawaii
(referred to herein as Sponsors)

and the

SOIL CONSERVATION SERVICE
United States Department of Agriculture
(referred to herein as SCS)

WHEREAS, application has heretofore been made to the Secretary of
Agriculture by the Sponsors for assistance in preparing a plan for works of
improvement for the Lahaina Watershed, State of Hawaii, under the authority
of the Watershed Protection and Flood Prevention Act (16 U.S.C. 1001-1008);
and

WHEREAS, the responsibility for administration of the Watershed Protection
and Flood Prevention Act, as amended, has been assigned by the Secretary of
Agriculture to SCS; and

WHEREAS, there has been developed through the cooperative efforts of the
Sponsors and SCS a plan for works of improvement for the Lahaina Watershed,
State of Hawaii, hereinafter referred to as the Watershed Plan-
Environmental Assessment, which plan is annexed to and made a part of this
agreement;

NOW, therefore, in view of the foregoing considerations, the Secretary of
Agriculture, through SCS, and the Sponsors hereby agree on this plan and
that the works of improvement for this project will be installed, operated,
and maintained in accordance with the terms, conditions, and stipulations
provided for in this watershed plan and include the following:

1. Landrights: The County of Maui will acquire, with other than P.L. 566
funds, such landrights as will be needed in connection with the works
of improvement.

Estimated

County Landrights

Land Rights of Maui SCS Payment Costs
(percent) (percent) (dollars)
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Relocation Payments and Assurances: The County of Maui hereby agrees

that it will comply with all of the policies and procedures of the -
Uniform Relocation Assistance and Real Property Acquisition Policies

Act (42 U.S.C. 4601 et. seq. as implemented by 7 C.F.R. Part 21) when

acquiring real property interests for this federally assisted project. -
If the County of Maui is legally unable to comply with the real

property acquisition requirements of the Act, it agrees that, before

any federal financial assistance is furnished, it will provide a

statement to that effect, supported by an opinion of the chief legal

officer of the state containing a full discussion of the facts and law

involved. This statement may be accepted as constituting compliance.

In any event, the County of Maui agrees that it will reimburse owners -
for necessary expenses as specified in 7 C.F.R. 21, 1006 (c) and

21.1007. :

The cost of relocation payments in connection with the displacements
under the Uniform Act will be shared by the County of Maui and SCS as |
follows:

Estimated
County Relocation
Relocation Payments of Maui SCS Payment Costs 9
(percent) (percent) (dollars) ;
26 74 0

Investigation of the watershed project area indicates that no
displacements will be involved under present conditions. However, in
the event that displacement becomes necessary at a later date, the cost
of relocation assistance and payments will be cost shared in accordance
with the percentages shown.

Permits: The County of Maui will obtain all necessary federal, state,
and local permits required by law, ordinance, or regulation for
installation of works of improvement.

Construction Costs: The percentages of construction costs to be paid
by the County of Maui and by SCS are as follows:

Estimated -
County Construction
Works of Improvement of Maui SCS Costs
(percent) (percent) (dollars)
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Engineering Services Costs: The percentages of the engineering
services costs to be borne by the County of Maui and SCS are as
follows:

Estimated
County Engineering
Works of Improvement of Maui SCS Services Costs
(percent) (percent) (dollars)
A1l Structural Measures 0 100 245,000
(not including Inspection)
Construction Inspection 171,000

The County of Maui and SCS will bear the cost of construction
inspection that each incurs.

Project Administration: The County of Maui and SCS will each bear the
costs of project administration that each incurs, estimated to be
$166,400 for each.

Land Treatment:

(1) The sponsors will obtain agreements from owners of not less than
50 percent of the land above each multiple-purpose and floodwater
retarding structure. These agreements state that the owners will
carry out conservation farm or ranch plans on their land and
ensure that 50 percent of the land is adequately protected before
construction of any dam,

(2) The sponsors will provide assistance to landowners and operators
to ensure the installation of any land treatment measures shown
in the watershed plan.

(3) The sponsors will encourage landowners and operators to operate
and maintain land treatment measures for the protection and
improvement of the watershed.

Floodplain Management and Flood Insurance: The County of Maui agrees
to participate in and comply with applicable Federal floodplain
management and flood insurance programs before construction starts.

Operation, Maintenance, and Replacement: The County of Maui will be
responsible for the operation, maintenance, and replacement of the
works of improvement by actually performing the work or arranging for
such work, in accordance with agreements to be entered into before
issuing invitations to bid for construction work. Average annual
operation, maintenance, and replacement costs are estimated to be
$40,000.

Costs: The costs shown in this plan are preliminary estimates. Final
costs to be borne by the parties hereto will be actual costs incurred
in the installation of works of improvement.
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Funding: This agreement is not a fund-obligating document. Financial
and other assistance to be furnished by SCS in carrying out the plan is
contingent upon the fulfillment of applicable laws and regulations and
the availability of appropriations for this purpose.

Financial Agreements: A separate agreement will be entered into
between SCS and the County of Maui before either party initiates work
involving funds of the other party. Such agreements will set forth in
detail the financial and working arrangements and other conditions that
are applicable to the specific works of improvement.

Plan Revision: This plan may be amended or revised only by mutual
agreement of the parties hereto, except that SCS may deauthorize or
terminate funding at any time it determines that the Sponsors have
failed to comply with the conditions of this agreement. In this case,
SCS shall promptly notify the Sponsors in writing of the determination
and the reasons for the deauthorization of project funding, together
with the effective date. Payments made to the Sponsors or recoveries
by SCS shall be in accord with the legal rights and liabilities of the
parties when project funding has been deauthorized. An amendment to
incorporate changes affecting a specific measure may be made by mutual
agreement between SCS and the sponsor(s) having specific
responsibilities for the measure involved.

Conflict of Interest: No member of or delegate to Congress, or
resident commissioner, shall be admitted to any share or part of this
plan, or to any benefit that may arise therefrom; but this provision
shall not be construed to extend to this agreement if made with a
corporate for its general benefit.

Nondiscrimination: The program conducted will be in compliance with
all requirements respecting nondiscrimination, as contained in the
Civil Rights Act of 1964, as amended, and the regulations of the
Secretary of Agriculture (7 CFR 15), which provide that no person in
the United States shall, on the grounds of race, color, national
origin, sex, age, handicap, or religion, be excluded from participation
in, be denied the benefits of, or otherwise be subjected to
discrimination under any program or activity conducted or assisted by
the Department of Agriculture.

Drug-Free Workplace: By signing this watershed agreement, the sponsors
are providing the certification set out below. If it is later
determined that the sponsors knowingly rendered a false certification,
or otherwise violated the requirements of the Drug-Free Workplace Act,
the SCS, in addition to any other remedies available to the Federal
Government, may take action authorized under the Drug-Free Workplace
Act.

A. The sponsors certify that they will or will continue to provide a
drug-free workplace by:

(1) Publishing a statement notifying employees that the unlawful
manufacture, distribution, dispensing, possession, or use of a
controlled substance is prohibited in the grantee’s workplace and
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specifying the actions that will be taken against employees for
violation of such prohibition;

(2) Establishing an ongoing drug-free awareness program to inform
employees about --

(a) The danger of drug abuse in the workplace;
(b) The grantee’s policy of maintaining a drug-free workplace;

(c) Any available drug counseling, rehabilitation, and employee
assistance programs; and

(d) The penalties that may be imposed upon employees for drug
abuse violations occurring in the workplace

(3) Making it a requirement that each employee to be engaged in the
performance of the grant be given a copy of the statement
required by paragraph (1);

(4) Notifying the employee in the statement required by paragraph (1)
that, as a condition of employment under the grant, the employee
will —-

(a) Abide by the terms of the statement; and

(b) Notify the employer in writing of his or her conviction for
a violation of a criminal drug statute occurring in the
workplace no later than five calendar days after such
conviction;

(5) Notifying the SCS in writing, within ten calendar days after
receiving notice under paragraph (4) (b) from an employee or
otherwise receiving actual notice of such conviction. Employers
of convicted employees must provide notice, including position
title, to every grant officer or other designee on whose grant
activity the convicted employee was working, unless the Federal
agency has designated a central point for the receipt of such
notices. Notice shall include the identification number(s) of
each affected grant;

(6) Taking one of the following actions, within 30 calendar days of
receiving notice under paragraph (4) (b), with respect to any
employee who is so convicted --

(a) Taking appropriate personnel action against such an
employee, up to and including termination, consistent with
the requirements of the Rehabilitation Act of 1973, as
amended; or

(b) Requiring such employee to participate satisfactorily in a
drug abuse assistance or rehabilitation program approved
for such purposes by a Federal, State, or local health, law
enforcement, or other appropriate agency. =
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(7) Making a good faith effort to continue to maintain a drug-free
workplace through implementation of paragraphs (1), (2), (3),
(4), (5), and (6)

B. The sponsors may provide a list of the site(s) for the performance
of work done in connection with a specific project or other agreement.

C. Agencies shall keep the original of all disclosure reports in the
official files of the agency.

17. Certification Regarding Lobbying:

(1) The sponsors certify to the best of their knowledge and belief,

that:
(a)

(b)

(c)

No Federal appropriated funds have been paid or will be
paid, by or on behalf of the sponsors, to any person for
influencing or attempting to influence an officer or
employee of a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in
connection with the awarding of any Federal contract, the
making of any Federal grant, the making of any Federal
loan, the entering into any cooperative agreement, and the
extension, continuation, renewal, amendment, or
modification of any Federal contract, grant, loan, or
cooperative agreement.

If any funds other than Federal appropriated funds have
been paid or will be paid to any person for influencing or
attempting to influence an officer or employee of any
agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in
connection with this Federal contract, grant, loan, or
cooperative agreement, the undersigned shall complete and
submit Standard Form - LLL, "Disclosure Form to Report
Lobbying," in accordance with its instructions.

The sponsors shall require that the language of this
certification be included in the award documents for all
subawards at all tiers ( including subcontracts, subgrants,
and contracts under grants, loans, and cooperative
agreements) and that all subrecipients shall certify and
disclose accordingly.

(2) This certification is a material representation of fact upon

which

reliance was placed when this transaction was made or

entered into. Submission of this certification is a prerequisite
for making or entering into this transaction imposed by Section

1352,

Title 31, U.S. Code. Any person who fails to file the

required certification shall be subject to a civil penalty of not
less than $10,000 and not more than $100,000 for each such
failure.
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18. Certification Regarding Debarment, Suspension, and Other Responsibility
Matters - Primary Covered Transactions

(1) The sponsors certify to the best of their knowledge and belief,
that they and their principals:

(a) Are not presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded
- from covered transactions by any Federal department or
agency.

~ (b) Have not within a three year period preceding this proposal
been convicted of or had a civil judgement rendered against

» them for commission of fraud or a criminal offense in
connection with obtaining, attempting to obtain, or
performing a public (Federal, State, or local) transaction

| or contract under a public transaction; violation of
Federal or State antitrust statutes or commission of

= embezzlement, theft, forgery, bribery, falsification or
destruction of records, making false statements, or
receiving stolen property;

- (c) Are not presently indicted for or otherwise criminally or
civilly charged by a government entity (Federal, State, or
local) with commission of the offenses enumerated in
paragraph (1)(b) of this certification; and

(d) Have not within a three-year period preceding this
application/proposal had one ore more public transactions
(Federal, State, or local) terminated for cause or default.

(2) Where the primary sponsors are unable to certify to any of the
statements in this certification, such prospective participant
shall attach an explanation to this agreement.
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SUMMARY

Project Name: Lahaina Watershed, County of Maui, Hawaii

Sponsors: County of Maui
West Maui Soil and Water Conservation District

Description of Recommended Plan:

The plan proposes the installation and maintenance of structural
measures to reduce the adverse effects of flooding and sedimentation.
The primary element is a floodwater diversion channel that starts at
Lahainaluna Road, extends across the Lahaina subwatershed, and
discharges at two ocean outlets. Accompanying measures include four
sediment basins and one debris basin. The structures will provide a
100-year level of flood protection to a benefitted area which
includes 197 homes, 35 condominium units, 157 businesses, two
schools, two parks, and 80 acres of irrigated sugarcane.

Resource Information:

Watershed Size: 5,250 acres
Land Use: Urban 588 acres
Irrigated Sugarcane 1,262 acres

Forest Reserve and Brush Land 3,400 acres

Highly Erodible Land (HEL Cropland) 591 acres
Land Ownership: Private 77 percent
State of Hawaii 23 percent

Number of Farms: 1, Pioneer Mill Company with 1,262 acres of its
9,000-acre sugar plantation located in the
Lahaina Watershed.

Prime Farmland: 205 acres
Other Important Agricultural Land: 1100 acres

Project Beneficiary Profile: Commercial and service businesses
supporting a visitor industry and one
corporate sugar plantation operation.
In the residential area, there is a
broad mix of homeowners, homeowners on
leasehold property, and renters.

Wetlands: None Identified



Floodplain Land Use: Urban 130 acres ™

Irrigated Sugarcane 80 acres

Threatened or Endangered Species: Green Sea Turtle (Chelonia mydas)
Humpback Whale (Megaptera
novaeangliae)

Cultural Resources: Lahaina Historic District included on
National Register and State Register of
Historic Places

Problem Identification:

Flooding is the main problem in the Lahaina Watershed. Floodwater
and sediment damage occurs to homes, businesses, and roads in Lahaina
Town and to sugarcane crops, fields, roads, irrigation systems, and
ditches. Average annual flood damage amounts to $605,500 for urban
properties, $4,200 for infrastructure, and $10,700 for agriculture.
Floodproofing costs for new construction is estimated to average
$71,500 annually. 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
opportunities, and reduced visitor appeal of the Lahaina area.
Average annual income losses due to "red water" have been estimated
at $107,900. Sedimentation and floodwater runoff are also recognized
as a threat to the coral reef ecosystems and the habitat of the green
sea turtle (Chelonia mydas).

Alternative Plans:

Several alternatives were considered to address the problems of
flooding and sedimentation. The evaluation of these alternatives
resulted in the formulation of Candidate Plans.

Candidate Plans Considered:

A structural alternative that utilizes a floodwater diversion channel
and maximizes the National Economic Development account and a "no
action" alternative were designated as candidate plans and considered
by the sponsors before selection of a Recommended Plan.

Project Purpose:

The project purpose is flood prevention. The project will also
reduce the adverse effects of land erosion and sedimentation.

Principal Project Measures of Recommended Plan:

Project installation will include:

1. Construction of a 6,831-foot long floodwater diversion channel
from Lahainaluna Road to Kauaula Stream. 1,531 feet of the
channel would be reinforced concrete and 5,300 feet would be earth
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with grass lining. Associated structures include an inlet basin,
an energy dissipating basin, and three sediment basins.

2. Construction of a debris basin at Kauaula Stream to capture
cobble- to boulder-sized rocks and to divide floodwater discharge
between two outlet channels.

3. Construction of a second outlet channel extending 3,600 feet to
the south of Kauaula Stream with a sediment basin, highway
culvert, and ocean outfall.

Project Costs:

PL-566 Funds Other Funds Total
Cost Item $ % $ % $
Structural Measures for
Flood Prevention 4,159,900 100 0 0 4,159,900

Engineering 416,000 100 0 0 416,000
Project Administration 166,400 50 166,400 50 332,800
Land Rights 0 0 1,480,900 100 1,480,900
Household Relocation 0 74 0 26 0
Total 4,742,300 74 1,647,300 26 6,389,600
Annual Project Benefits:

Agriculture $ 10,700

Urban (includes Public Agency) 642,000

Red Water Pollution 73,100

Total $725,800
Acres Benefitted:

Agriculture 80 acres

Urban 130 acres

Total 210 acres

Number of Buildings Fully Protected (100-Year Storm):

Residences 127
Commercial 51
Total 178

Number of Buildings Partially Protected (100-Year Storm):

Residences 70
Commercial 106
Public 2



Impacts:

Land Use Changes: Approximately 31.6 acres of land will be required
for installation of the diversion channel and related structures.

Natural Resources Changed or Lost: Total sediment discharge to the
ocean from the watershed will be reduced. The quality of the
nearshore marine environment fronting Lahaina Town and Puamana will
be improved. Sediment discharge to fringing reef area by Lahaina
Town will be nearly eliminated. Coarse sediment discharge at
Kauaula Stream will be nearly eliminated. Fine sediment discharge
at Kauaula Stream will be reduced by one-fourth.

Sediment discharge to the second outlet site, 0.7 miles south of
Kauaula Stream, will increase by ten times on an average annual
basis. The marine environment at the location has the least
developed coral reef and the least species diversity for sites along
the project area coastline and the most favorable current conditions
to disperse fine sediments.

Approximately eighteen acres of Prime farmland and ten acres of
Other Important farmland will be lost due to installation of the
diversion channel.

Major Conclusions:

There is a potential for great economic loss from flooding and
sedimentation in the Lahaina Watershed due to the high valuation of
the watershed’s resources. The alternative plan that alleviates the
watershed’s problems and results in the greatest amount of net
benefits was selected as the recommended plan.

Areas of Potential Controversy:

None
Issues to be Resolved:

None



1. INTRODUCTION

1.1 General

The purpose of the Lahaina Watershed Plan and Environmental Assessment
(Plan-EA) is to appraise the economic feasibility and environmental
acceptability of providing flood protection to urban and agricultural
properties in the Lahaina Watershed. The plan describes the watershed’s
problems and resources, the plan formulation process, the recommended plan,
and the expected environmental and economic impacts. This plan also
provides the basis for authorizing federal assistance for implementation.

This plan was prepared under the authority of the Watershed Protection and
Flood Prevention Act, Public Law 83-566 (PL-566), as amended (16 U.S.C.
1001-1008) and is in accordance with Section 102(2)(C) of the National
Environmental Policy Act of 1969, Public Law 91-190, as amended (42 U.S.C.
4321 et seq.). Responsibility for compliance with the National
Environmental Policy Act rests with the U.S. Department of Agriculture Soil
Conservation Service (SCS).

The Soil Conservation Service provided technical assistance to the
Sponsors, the County of Maui and the West Maui Soil and Water Conservation
District, in the development of this plan. Other federal, state, and local
agencies, along with private groups and individuals, participated in the
planning process by providing data, developing project concepts, and
reviewing project alternatives.

1.2 Reader’s'Guide

The format of this plan is directed by the National Watersheds Manual (SCS,
1981). This reader’s guide outlines the planning process and assists the
reader in finding items of particular interest. Appendix D is the Project
Map which can be used for reference while reviewing this plan.

Planning was initiated by the Sponsors’ request for SCS assistance in
solving the water and related land resource problems in the Lahaina
Watershed. The SCS and the Sponsors followed a project planning process
that involved six basic steps:

. Identify problems and opportunities.

. Inventory resources and forecast future conditions.
. Formulate alternative plans.

. Evaluate effects of the alternatives.

. Compare the alternatives.

. Select a recommended plan.

OV O B WP

The project planning process will produce Technical Review, Draft, and
Final copies of the Plan-EA. At each review step, reviewer comments were
incorporated or reconciled.




An environmental evaluation was also conducted throughout the development
of the Plan-EA to assess the significance of the plan’s effects on the
human environment. Environmental and social concerns of the community were
identified through the public participation process.

The Watershed Agreement, included at the front of this report, is the
culmination of the planning effort and serves as the formal acceptance of
the Plan-EA by the Sponsors and SCS. Funding for project installation is
not obligated by the Watershed Agreement.

The Contents lists the principal topics contained in this Plan-EA.

The Summary describes the Plan-EA in brief. It should not be used as the
sole source of information if a complete understanding of the project is
desired.

Project Setting begins the main body of the Plan-EA by describing the
Lahaina Watershed and its resources in general terms.

Problem and Opportunity Identification describes and quantifies problems
that need to be solved as well as opportunities for enhancing the quality

of life in the project area based on public concerns. Table A - Problems
and Opportunities provides a summary of this information.

Inventory and Forecasting identifies concerns significant in the
formulation of alternatives, evaluates existing resources, and presents a
forecast of future conditions without the project. Table B - Evaluation of
Identified Concerns Tists each concern and its degree of significance to
decisionmaking.

Formulation of Alternatives describes the formulation of alternative plans
and the rationale for selection of the recommended plan. Table E - Summary
and Comparison of Candidate Plans presents a tabular comparison of the
candidate plans.

The next two sections, Recommended Plan and Effects of the Recommended
Plan, describe the plan proposed for implementation and its effect on the
economy and human environment. The following tables present pertinent data
covered in these two sections:

Table 1 - Installation Costs

Table 2 - Estimated Cost Distribution

Table 3 - Structural Data

Table 4 - Annualized Adverse National Economic Development Effects
Table 5 - Estimated Annualized Flood Damage Reduction Benefits
Table 6 - Comparison of NED Benefits and Costs.




Appendices contain Review Comments on the Draft Plan-EA (A), Support Maps
(B), Investigation and Analyses Reports (C), and Project Map (D).

Questions and comments regarding this plan should be referred to:

Warren M. Lee, State Conservationist

U.S. Department of Agriculture, Soil Conservation Service
P.0. Box 50004

Honolulu, Hawaii 96850

Telephone: (808) 541-2600.

1.3 Watershed Area

Since the watershed area must include all direct tributary drainageways and
lands from which, after project installation, water and sediment could
adversely affect any of the proposed structural measure, it became
necessary during development of the alternative plan with two outlets to
redefine the watershed area. The 317-acre subwatershed area draining
directly into the diversion channel for the second outlet and the adjacent
ocean frontage have been included. The result of this change increases the
total Lahaina Watershed area from 4,920 acres to 5,250 acres.






2. PROJECT SETTING

2.1 Size and Location

The Lahaina Watershed is located in Maui County, Hawaii. The watershed is
in the Lahaina District on the island of Maui, second largest of the eight
major islands in the Hawaiian Archipelago. (Figure A - Watershed Map) The
watershed is 5,250 acres in area and includes three subwatersheds, the
2,140-acre Lahaina subwatershed, the 2,780-acre Kauaula subwatershed, and
the 330-acre subwatershed to the south of Kauaula Stream at he coastline.

2.2 Land Use and Ownership

Of the 5,250 acres in the watershed, 588 acres are in urban uses such as
residential and commercial, 1,262 acres are used for the production of
sugarcane, and 3,400 acres are in forest and brushland. (Figure B - Land
Use Zoning) The major residential and commercial areas located along the
coastline include the southern part of Lahaina Town and the Puamana
subdivision. Sugarcane dominates the landscape from elevation 50 feet to
1,400 feet. The 1,262 acres used for the production of sugarcane is part
of the 9,000 acre Pioneer Mill Company plantation which stretches along the
coastline of West Maui from Papalaua to Kahana. The upper watershed area
is forest reserve and brushland.

Approximately 4,040 acres or 77 percent of the land in the watershed is
privately owned and 1,210 acres or 23 percent is owned by the State of
Hawaii. (Figure C - Land Ownership) The major private landowners in the
watershed are AMFAC/JMB, Inc., the parent company of Pioneer Mill Company,
with 2,484 acres and the Bishop Estate with 1,185 acres.

2.3 Topography

The Lahaina subwatershed rises from the Pacific Ocean to 2,561 feet mean
sea level (MSL) and the Kauaula subwatershed from the ocean to 5,220 feet
MSL. (Figure A - Watershed Map) The coastal areas of both subwatershed are
relatively flat and have been developed for residential and commercial
uses. The area above the developed flatland to about the 1,400 foot
elevation is gently sloping and is used for growing sugarcane. The
sugarcane fields have an average slope of ten percent. The remaining upper
area of the Lahaina subwatershed is steep and is 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.

2.4 Drainage Patterns

There are no streams or large defined drainageways in the Lahaina
subwatershed. Runoff generated in the sugarcane fields above Lahaina Town
is conveyed by numerous small drainageways through sugarcane fields and
roads, over Honoapiilani Highway, and into Lahaina Town where it ponds in
low spots or drains into the Pacific Ocean. The storm drainage system
within Lahaina Town consists of short, limited capacity culverts which
outlet to the ocean. Runoff ponds in the low-lying area around
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Maluuluolele Park and the commercial areas along Front Street and Wainee
Street. The ponded runoff dissipates through infiltration and evaporation.
Kauaula Stream is the major drainage through the Kauaula subwatershed. The
stream, which originates on the western slopes of the West Maui mountains,
follows a westerly course through the subwatershed discharging into the
ocean at the Puamana subdivision located at Makila Point. The upper
reaches of the stream are perennial. The Pioneer Mill Company maintains an
irrigation water diversion at 1,500 feet MSL which collects all of the low
flows in the stream. The Tower reaches are dry, except during periods of
heavy rainfall.

2.5 Climate

The watershed has a very steep rainfall gradient due to the proximity of
the mountains to the ocean. Average annual rainfall varies from 15 inches
at the coast to 300 inches in the mountains, only four miles inland. The
heaviest rains are usually brought by winter storms, occurring between
October and April.

Average annual temperature in Lahaina Town is about 75 degrees F. Average
monthly temperatures vary by about nine degrees between the coolest and
warmest months. Prevailing trade winds blow from the northeast throughout
the year at an average speed of about ten miles per hour.

2.6 Geology

The island of Maui consists of two major volcanic mountains forming East
and West Maui. Haleakala, on East Maui, is 10,025 feet high and 33 miles
across. West Maui, the older volcano, is 5,788 feet high and 18 miles
across. The Lahaina Watershed is part of the West Maui mountains.

Volcanic rocks of the West Maui volcano are divided into three series. The
oldest series, the Wailuku Volcanic Series, is basaltic flows that built
the major shield of the volcano. The Honolua Volcanic Series covered the
Wailuku Series with thin andesitic and trachytic flows, domes and
pyroclastic deposits. After a period of quiescence and erosion, eruptions
produced the Lahaina Volcanic Series.

The major geologic units in the watershed consists of the Wailuku and
Honolua volcanic series. (Figure D - Geologic Map) The Wailuku series is
predominantly thin pahoehoe and aa Tava flows. This shield reached a
height of about 7,000 feet above sea level before the top collapsed,
forming a caldera about two miles in diameter. Lavas of the Honolua Series
are mostly aa, although some are pahoehoe.

The West Maui volcano is a "central" type where dikes radiate in all
directions from the central vent at the summit, giving the volcano its
nearly circular ground plan. Lava beds on this volcano poured out of the
central vent and are relatively steep. The rift zones of this volcano are
less pronounced than most other Hawaiian volcanoes. There is a
concentration of dikes in two zones, one crossing the volcano in a north-
south direction and the other trending northeast in the northeast part of
the mountain.
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2.7 Soils

The major soils in the watershed are Ewa silty clay loam with zero to three
percent slopes, various soils in the Wainee series, and Rough mountainous
land. (Figure E - Soil Capability) The Ewa soil is located in the
relatively flat coastline areas developed for residential and commercial
uses. Most of the area planted in sugarcane consists of Wainee soils. The
upper half of the watershed is mostly Rough mountainous land.

The Ewa soil is well-drained. Runoff on this soil is very slow and erosion
hazard is slight.

The Wainee soils are well-drained extremely stony or very stony silty clay
soils. Runoff on these soils is slow to medium and erosion hazard is
slight to moderate.

Rough mountainous land consists of very steep Tand broken by numerous
intermittent drainage channels. Over much of the area, the soil mantle is
between one to 10 inches thick. The land surface is dominated by deep, V-
shaped valleys that have extremely steep side slopes and narrow ridges
between the valleys. In most places the local relief exceeds 500 feet.
Rock Tand, rock outcrop, soil slips, and eroded spots make up 20 to 40
percent of the acreage.

2.8 Basic Social and Economic Conditions

Residential, commercial, and resort developments are gradually displacing
agricultural Tland uses in the relatively flat coastal areas. From 1980 to
1990, the resident population in the town of Lahaina increased from 6,654
to 9,189, an increase of over 38 percent.

Tourism is the primary industry on Maui and in the Lahaina watershed.
Lahaina Town is a major tourist destination with numerous clothing and food
stores, gift shops, fast-food outlets, and restaurants targeting the
visitor market. Several hotels and condominiums provide accommodations for
visitors in the watershed. Many ocean recreation businesses base their
operations around the Lahaina Boat Harbor.

The production of sugarcane and milling of raw sugar is the second most
important industry in the watershed. The Pioneer Mill Company plantation
which is about 9,000 acres in size, cultivates 1,080 acres located within
the watershed.

The Pioneer Mill Company employs about 300 workers, most of whom live in or
near Lahaina.

Lahaina Town is also regarded as the regional center of the Lahaina coast
with commercial services, civic facilities and spaces, and residential
neighborhoods.

Much of the commercial areas of Lahaina Town are included in the Lahaina
Historic District which is Tisted on the National Register of Historic
Sites. (Figure B-4)
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3. PROBLEM AND OPPORTUNITY IDENTIFICATION

3.1 General

Lahaina is important to Maui County’s economic growth and tourist industry.
Natural environmental amenities, white sands, ideal temperatures, and sunny .
days characterize the tropical paradise. This idyllic setting is
occasionally deluged by intense tropical rain storms causing soil erosion,
sedimentation, and flooding.

Flooding is the main problem in the Lahaina Watershed. During intense rain
storms, flood water and sediment cause damage to homes, businesses,
streets, and park facilities. Sugarcane fields, roads, and irrigation
systems are also damaged by flooding in the agricultural area. Average
annual flood damage amounts to $691,860 for urban properties, $4,200 for
public property and emergency services, and $10,700 for agriculture. An
average of $71,500 is spent annually to elevate new construction above the
100-year flood level.

Sediment-Tladen 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 opportunities, and reduced visitor
appeal of the Lahaina area. Average annual income losses due to "red
water" have been estimated to be $107,900. Sediment deposition and
uncontrolled runoff threaten the ecology of nearshore coral reef.

3.2 Flood Damage

Flooding in the Lahaina area usually occurs during intense storms which
bring heavy rains of short duration. Over 25 damaging floods have been
recorded in the Lahaina area since 1879.

The greatest flood of record occured in May 1960, when up to 21.7 inches of
rain fell in one day on the upper Kahoma basin. Thirty-six homes and a
pineapple cannery in Lahaina were flooded. Front Street and Honoapiilani
Highway were overtopped by floodwaters and made unpassable. Streets and
yards were covered with silt. Agricultural damage included extensive field
erosion and damage to the irrigation system. Rock masonry channel walls
were damaged. Total damage for this flood amounted to $320,000 in 1960.
The Corps of Engineers estimated that a flood of similar magnitude
occurring in 1974 would have caused an estimated $1.48 million in damage.
Without adjusting for land use changes and increased development since
1974, the damage caused by such a storm in 1991 would be over $2.5 million.
Flood damage analyses conducted for this plan indicate that floodwater
losses inflicted by a 100-year storm would be approximately $5 million
dollars in 1991.
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TABLE A - PROBLEMS AND OPPORTUNITIES

Lahaina Watershed, Hawaii

Floodwater and sediment damage to residential
and commercial structures and contents are
estimated to be $605,500 on an average annual
basis.

Lahaina Historic District is flooded.

Floodproofing will be required for all new
buiidings. Estimated average annual cost is
$71,500.

Street surfaces are damaged and sediment and debris
cleanup is required for streets and drainage
systems. Damage and cleanup costs are estimated

to be $4,200 on an average annual basis.

Inundation of roadways result in road closures and
traffic disruption.

Access to emergency services is hampered.

Human health and safety are threatened.

Floodwater and sediment damage to sugarcane crops,
fields, roads, irrigation systems, and ditches is
estimated to be $10,700 on an average annual
basis.

An average of 5,560 tons of sediment enters the
ocean yearly - 3,400 tons fronting Lahaina town,
1,850 at Kauaula Stream, and 310 tons fronting
Puamana Park.

Income losses for ocean-front hotels is estimated
to be $107,900 on an average annual basis.

Ocean recreational opportunities are reduced.
Visitor appeal of Lahaina is reduced.
Coral reef ecosystems are damaged.

Green Sea Turtle Habitat is adversely impacted by
sediment deposition.

August 1992
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The U.S. Army Corps of Engineers’ Kahoma Stream Flood Control Project
addresses the flooding problems in the section of Lahaina town north of
Lahainaluna Road. The Kahoma Stream drainage basin include two major
valleys, Kahoma and Kanaha, located north of the Lahaina watershed. The
Kahoma Stream project installed structural measures including a debris
basin and a concrete channel to provide flood protection to the north end
of Lahaina Town.

High intensity rainfall in the sugarcane fields above Lahaina Town produces
runoff which flows through fields and down canefield roads washing out
young cane, eroding fields and roads, and damaging irrigation systems and
storm ditches. In-field terraces have been constructed to divert flows to
adjacent drainages. Concrete-lined irrigation and storm ditches running
along the contour also divert some of the runoff to reservoirs and to
Kauaula Stream. However, the terraces and ditches are designed to handle
frequently recurring storm events. Runoff generated by storms of 2 to 5-
year recurrence overtops the ditches.

Runoff ponds along the eastern shoulder of Honoapiilani Highway and
overtops the highway when highway culverts reach capacity or become plugged
with debris. The runoff flows through the town, ponding in low spots and
flooding roads, residences, businesses, and public properties. Runoff
generated by local precipitation also contributes to the flood problem.

The following areas in Lahaina are prone to flooding: Maluuluolele Park,
Front Street, and Wainee Street.

Approximately 210 acres of land in the watershed are located within the
100-year floodplain. Under present conditions, this includes about 80
acres of agricultural land on both sides of Kauaula Stream and to the
northwest of Wainee Village and approximately 130 acres of urban land.
(Figure B-1)

The County of Maui requires all new construction within the floodplain to
build the first floor above the 100-year flood water level. Floodproofing
is usually accomplished by elevating the building site with fill material.
Total floodproofing cost for future development has been estimated at $3.3
million.

It is currently estimated that 197 residences, 35 condominium units, 157
businesses, two parks, and two schools are affected by the 100-year flood.
Floods damage road surfaces and require mud and debris removal from streets
and drainage systems in Lahaina Town. The average annual urban damage from
flooding, including floodproofing and public agency costs, is estimated to
be $681,200.

In addition to pavement damage and sediment and trash deposition on
roadways, floods have inundated Honoapiilani Highway and roads in Lahaina
Town resulting in road closures and traffic disruption and congestion.
Inundation of roads in Lahaina Town affects the many businesses which rely
on tourist flow brought in by cars or buses from outlying resort areas.
Keeping Honoapiilani Highway open to traffic is vital to the economy of the
Lahaina District because it is the only thoroughfare to the Kaanapali-
Napili resort area.
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Road closures also hamper access by emergency services. Police, fire, and
medical vehicles can be delayed in responding to calls for emergency
assistance, resulting in a threat to human life, health and safety.

Except for the very young and the invalid, the depths and velocities of
floodwater in Lahaina Town do not pose a threat to human life. Depths to
1.9 feet with a velocity of 0.3 feet per second can be expected on Front
Street during the 100-year flood. A threat to human safety can exist in
the floodplain adjacent to the Kauaula Stream outlet due to the high volume
of discharge from the subwatershed. Depths of 1.5 feet flowing at two feet
per second can be expected in the Puamana Subdivision during the 100-year
flood.

In the agricultural area, 80 acres of sugarcane land are susceptible to
flooding during a 100-year event. Total damage to crops, fields, roads,
irrigation systems, and ditches has been estimated to be $50,000 for a 100-
year event and $10,700 on an average annual basis.

3.3 Sedimentation

The estimated average gross erosion rate on the sugarcane fields located in
the watershed is 9.6 tons per acre per year. Only a fraction of the gross
erosion amount is actually transported off of the sugarcane fields as most
of the sediment is redeposited in the fields. The quantity of sediment
that is transported downstream to the ocean is called sediment yield.

The amount of sediment that is generated and transported by runoff is a
function of Tand management practices and storm intensity and duration. As
storm intensity increases, the amount of sediment generation increases
exponentially. Therefore, it is during the infrequent, high intensity
storms that much of the subject sediment is generated and transported. The
average annual sediment discharge is determined by averaging the estimated
discharge for all storms anticipated during a 100 year period. During
"usual" storm showers the amount of sediment generated may be a very small
proportion of the average annual discharge quantity.

The estimated sediment yield from the Kauaula subwatershed is 1,850 tons
per year. The Lahaina subwatershed yields about 3,400 tons per year and
the drainage area above Puamana Park yields approximately 310 tons
annually, for a total of 5,560 tons per year, on the average, <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>