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Al. RESOURCE INVENTORY, CONSTRAINT ANALYSIS
AND CORRIDOR IDENTIFICATION

INTROD N TO REGIONAL Y

The regional study conducted for the Maalaea-Lahaina Third 69KV Transmission Line Project
involved several steps: define the study area, characterize the existing conditions, and identify the
resources and the unique environmental conditions within the study area. Data was collected between
October 1991 and October 1992 from available published and mapped information supplemented with
aerial photo interpretation, a helicopter flyover survey and ground reconnaissance of selected
locations within the study area. Data collected for each resource group was mapped at a 1:24,000
scale and used in the corridor identification process. The maps are located at the end of this section
Al. The corridor identification process involves the use of the regional scale environmental data
base and maps to identify areas within the study area that present constraints and opportunities to the
identification of linear corridors 1/4 to 3/4 mile wide. The primary objective is to identify and avoid
sensitive or highly constrained areas and then to select alternative corridors that do not cross sensitive

areas and that best utilize existing linear features and/or least constrained areas.

STUDY AREA

Definition

The Maalaea-Lahaina Third 69KV Transmission Line Project study area s located along the south
and west shores of West Maui. The bow shaped study area is 18.9 miles long. It averages 3.4
miles wide at the ends (i.e. 3.7 miles wide at Kealaloloa Ridge in the Waikapu ahupuaa and 3.1
miles wide at Lahaina in Wahikuli) and narrows to 1.1 miles wide around Puu Hipa in Olowalu.
It occupies approximately 57 square miles between Maalaea and Kaanapali from the shoreline to the
about 1400 foot elevation. The study area boundary near Maalaea was defined to include the power
plant, two existing 69KV transmission line right-of-ways, the intersection of Honoapiilani Highway
(SR30) with both North Kihei Road and Kuihelani Highway (SR380), and the Maalaea Triangie in
order to evaluate as many options for exiting the Maalaea Switching Station as possible. In the
north, the study area boundary encompasses the proposed site for the Wahikuli Substation (i.e., the

original end point of the proposed line) as well as the existing Puukolii Substation for reference.
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The following general guidelines were used to define the study area:

¢ include Maalaea Power Plant and sufficient area around the power plant to explore as
many exit options as possible

¢ include the shoreline and Honoapiilani Highway

* include Puukolii Substation!

* include sufficient area to allow for a corridor either mauka or makai of the existing
Maalaea-Lahaina Nos. 1 & 2 transmission lines right-of-way

e exclude extremely steep terrain (slopes > 40%)

Study Area Sections
To provide an analytical tool for use in the Regional Study resource inventory and corridor

identification and comparison, the study area was divided into four sections.

Power Plant, Study Section I extends from the eastern project boundary near the Maalaea Power
Plant to the Honoapiilani Highway. The coastline near the power plant is the southern boundary of
the study section and it includes the Maalaea community and smail boat harbor, HC&S sugar cane
fields, a small portion of pineapple fields, the N. Kihei Road and intersection with Honoapiilani
Highway. The two existing Maalaea-Lahaina transmission lines traverse this study section and cross

Honoapiilani Highway at the intersection with Kuihelani Highway.

Maalaea - Ukumehame, Study Section II extends from the Honoapiilani Highway to Ukumehame
Gulch and from the coastline to the ridges approximately 2000 feet above sea levél. From the
shoreline Honoapiilani Highway the features of this study section include pineapple fields, the
lighthouse at McGregor Point, Manuohule, Papawai Point, and Ukumehame Beach State Park. The
upland area of this vast area includes the prominent Kealaloloa Ridge; three puu’s (Anu, Moe, and
Luau); several major gulches including Manawainui, Papalaua, Manawaipueo, Malaowaiaole,
Hanaula and Ukumehame; and a portion of the West Maui Forest Reserve.

! The inclusion of Puukolii Substation was later dropped as a criterion for system planning. The end point

was modified from Wahikuli Substation to a site on the east side of Lahainaluna Road.
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Olowalu-Makila, Study Section III extends from Ukumehame Gulch to the ahupuaa of Makila and
Wainee and from the coastline to the mauka project boundary. The area is one to two miles wide
and it includes two prominent puu’s, i.e., Puu Mahanalua Nui and Puu Hipa, and Olowalu and
Kauaula streams. A large portion of the study area is cultivated in sugar cane. Significant coastal
features include the towns of Olowalu and Mopua, Launiupoko Point and State Park, Waianukole
and Puamana Park.

Lahaina-Wahikuli, Study Section IV extends from the eastern boundary of section III in Makila
to the project boundary just west of Puukolii Substation. The Kanaha Stream, Kahoma Stream and
Hahakea Gulch are the major drainages. This study section includes Lahaina waterfront historic
district and the outlying community of Lahaina, the Lahaina Civic Center, Lahainaluna School, sugar

cane fields and the original endpoint of the transmission line, the site for the Wahikuli Substation.

As referenced throughout this appendix, the regional resource inventory and corridor evaluation were
initially performed for the Wahikuli Substation site, the original endpoint of the project. However,
a corridor to the proposed Wahikuli Substation site could not be agreed upon by the various
landowners. MECO, therefore, decided to examine the possibility of an alternative switching station
location near Lahaina. Alternative sites along Lahainaluna Road, just inside Bishop Estate property,
were identified and evaluated through landowner meetings and field inspection. The proposed

Lahainaluna Switching Station site was selected as the preferred site.

DATA EVALUATION FACTORS

To structure the regional analysis and provide a means for narrowing the study area to alternative
corridors, a comprehensive range of resource inventory categories was identified, and within the
categories, sets of data factors were established (Table Al-1). The data factors were selected
because they were relevant to siting a linear construction project such as a transmission line. They
include those environmental and land use data that influence the location of a corridor 1/4 to 3/4 mile
wide, and when considered in total, form a comprehensive data base that characterizes environmental

conditions and uses within the study area.
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Table Al-1
ENVIRONMENTAL DATA FACTORS

DATA FACTORS MAPFED
1. Exclusion Areas Landfills/Refuse Area
2. Land Ownership US Coast Guard Pioneer Mill Co.
State of Hawaii B.P. Bishop Trust Estale
County of Maui Alexander & Baldwin
Wailuku Agribusiness Maalaea Triangle Partnership
Other Private
3. Land Regulation State Land Use Districts
= Urban
- Agriculture

- Conservation [Protective (CP) Subzone]
- Conservation [Limited (CL) Subzone]

- Conservation [Resource (CR) Subzone)
- Conservation [General (CG) Subzone]
Coastal Zone Management

- Special Management Area (SMA)

4. Maui County Zoning

No map prepared. County zoning does not expressly prohibit
utility line development. ‘

5. Existing Land Use Residential Quarry
School Landfill/Refuse Area
Resort Shooting Range
Parks/Recreation/Golf Communication Site

Course/Cemetery Flood Control Channel

Public/Community Facility Gulch
Commercial Stream
Industrial Ditch
Agriculture Reservoir
Grazing Undeveloped/Open Space
Rock Pile Lahaina Pali Trail

6. Proposed Projects Proposed
Pianned
Approved

Under Construction
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Table Al-1 (continued)
ENVIRONMENTAL DATA FACTORS

| DATA MAP DATA FACTORS MAPPED

7. Existing Utilities Power Plant
Substation

MECO 69KV Line
MECO 23KV Line

8. Biological Rescurces Urban Forest Reserve Boundary
Agriculture Streams

Kiawe-Buffel Grass Association Gulches

Mixed Grassland-Shrubland National Area Reserve

Shrubland ETS Species Habitat
Forest Vegetation Plant Sanctuary
- 9. Topographic Features Flood Prone Areas Major Ridge
and Water Resources (100 year flood) Ditch
Tsunami Inundation Zone Puu's
Streams Flume

Gulches/Intermittent Streams Quarry/Borrow Pit
Irrigation Ditches
Reservoirs

10. Slope Slopes less than or equal to 30%
Slopes greater than 30%

Areas of Landslide Deposits
Areas Prone to Slope Instability
Soft/Loose Materials - Recent Alluvium

Recorded Post-Conlact Site

Land Commission Award (LCA) Parcel
Area with Good Cultural Resources Polential
National Register or Hawaiian Register Site
National Register District

11. Geology/Soils Soils with High Erosion Potential l
Lahaina Pali Trail

12, Cultural Resources Recorded Pre-Contact Site u

13. Transmission Separation 250 Feet (minimum separation)
500 Feet
1,000 Feet

Al-5
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During the process of identifying alternative corridors, each data factor was evaluated separately.
The objective was to analyze the opportunities and constraints relative to each data factor as if all

other factors were equal. No single factor determined corridor location.

Resource categories were identified and data factors defined for the entire study area. The
parameters of each data factor were defined with respect to Maui’s unique characteristics. Data

factor definitions are provided in Section A3 of this report.

CONSTRAINT CRITERIA AND RATINGS

The conditions within each data factor, with the exception of "Exclusion Areas”, were evaluated in
terms of relative degrees of constraint for the location of a transmission corridor 1/4 to 1/2 mile
wide. The corridor constraint criteria listed in Table Al-2 were used as the standards for assigning
constraint ratings to the data factors. The constraint categories - high, medium or low - reflect the
degree to which the data factor could affect the location of a transmission line corridor. If a
particular factor precluded siting of transmission structures it was identified as an Exclusion Area.
High and medium constraint ratings were applied if the data factor would conflict with or constrain
transmission corridors. The low constraint rating was assigned to factors that were judged to be
compatible with transmission lines or that could provide opportunities for siting. Generally, low
constraint areas are considered areas of opportunity for the siting of a transmission corridor and
include areas near or parallel to existing transmission lines, utility corridors, or major roadways.
Table Al-3 shows the full range of data factors with constraint ratings assigned to each. The
rationale for the assignment of exclusion, high, medium, or low is provided as support material in
Section A3,

RESQURCE INVENTORY AND CONSTRAINT EVALUATION

EXCLUSION AREAS

Siting Issues

Certain regulatory restrictions on land use preclude rather than constrain the location of a
transmission line. Consequently, such areas are excluded at the outset from consideration as
potential locations for a transmission line. Areas where the siting of transmission lines is essentially

precluded in this study area are within the sanitary landfills and refuse areas.
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Table A1=2
COHRRIDOR CONSTRAINT CRITERIA

EXCLUSION AREA

Areas where the siting of transmission lines is essantially preciuded.

This category includes areas:

o regulated by policies that legally protect resources,

o where government regulation expressly prohibits encroachment,

o where the ownership and use of the land preempts the siting of
a transmission line, or

o where there would be unacceptable hazards to the construction or
operation of atransmission line,

HIGH CONSTRAINT

Includes areas that have the following characteristics:

o unique, highly valued, or complex resource areas

o significant potential conflict with a current or planned use

o areas possessing substantial hazards to construction or operation
of a transmission fine

o resource areas or confiicts with identified hazards typically
requiring long—term and costly mitigation or high design
and construction costs

o areas that require lengthy, complex review and permitting, with
likelihood of approval uncertain or low

MEDIUM CONSTRAINT

Includes areas that have the foillowing characteristics:

important, valued resources

resource hazards

speclal status resources

resources with some potential conflict with current or planned use
areas possessing some hazard to construction or operation of a
transmission line ‘

resource areas or contlicts with identified hazards that may
require potertially difficult mitigation

00000

Q

LOW CONSTRAINT

Includes areas that have the following characteristics:

areas that have not been classified as exclusion, high constraint,
or medium constraint

areas where required permits are routinely issued

areas with little or no conflict with a transmission line

no unique or special resources

resource conflicts or hazards to construction or operation can be
routinely mitigated through compensation, location, or design

o]

0000

NOTE: Generally, low constraint areas are considered areas of opportunity
for the siting of a transmission corridor and include areas parallel
to roads and other linear features.
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These areas are excluded from the siting of a transmission line because of safety considerations, i.e.,

landfill operations in close proximity to transmission lines.

Inventory
The State of Hawaii owns and the County of Maui, Department of Public Works operates the
Olowalu Sanitary Landfill that occupies approximately 64 acres in the Olowalu-Makila study section

near Awalua. It can be accessed from State Route 30, the Honoapiilani Highway.

This facility is planned for closure in June 1993, Closure activities include capping the filled area
with large quantities of excavated fill material and installing a passive methane extraction system.
Following closure, the site will continue to be used for a recycling convenience area and refuse drop-
off and West Maui’s residents will use the Central Maui landfill. (Dept. of Public Works, County
of Maui, Personal Communication, January 24, 1992)

Constraint Rating

Landfills and Refuse Areas - EXCLUSION AREA

Active landfills are rated exclusion because continuous earth movement in connection with landfill
operations effectively precludes the ability to locate transmission lines within them. After closure
of the site, the operation of recycling trucks and other machinery would be a potential hazard to the

transmission poles and conductors.

LAND OWNERSHIP

Overview

Land ownership does not in itself constrain corridor location, however parcel size and ownership can
affect right-of-way location and acquisition. The acquisition of a right-of-way for a 69KV line
(usually 50-75 feet wide) would have a more significant impact on the potential use of small parcels
than it would on large ones. Landowners are primarily concerned that transmission line rights-of-
way would divide their landholdings and reduce the value of their property or interfere with current
or proposed operations. It is possible that current sugar cane production and grazing in West Maui
could be significantly interrupted if the transmission lines were sited across open fields. In addition,

the negotiations involved in acquiring the right-of-way easements through an area with numerous
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small parcels, each with different owners, could take substantially longer than through areas with a

single owner,

Other land ownership factors that influence corridor location include the permits, policies and
guidelines that regulate development within certain jurisdictions. For example, some portions of
State lands are designated as protective due to environmental factors that may be incompatible with
transmission lines or that may require special permits for use. These requirements vary by owner,
i.e., federal, state, county or private landowner. Therefore, identifying and mapping major
Jurisdictional boundaries within the study area determines ownership patterns and helps to establish
the broad guidelines that can infiuence corridor location.

Inventory

The study area includes property under the Jjurisdiction of the United States government, the State
of Hawaii, the County of Maui and private landowners (Figure Al-1). Approximately 46 percent
of the study area is under private ownership and used primarily for agriculture and 64 percent is
under State jurisdiction and undeveloped either leased for grazing or in forest reserve. Landowner
data, including lease information and property boundary lines were obtained from 1991 Real Estate
Atlas Tax Key Maps (TMK). The TMK data was then verified with most of the individual property

OWTICTS.

U.S. Fish and Wildlife Service

The Kealia Pond and adjacent Maalaea mud flats, an environmentally sensitive area owned by U.S,
Fish and Wildlife Service, is located mauka of North Kihei Road between Maalaea and Kihei. This
wetlands area, bordered by cane fields and the coastline, is approximately 700 acres and managed

as a wildlife sanctuary.
U.S. Coast Guard

The U.S. Coast Guard has jurisdiction over the McGregor Point lighthouse facility in the Maalaea-
Ukumehame study section.

Al-11

T e,

L



State of Hawaii

The State of Hawaii is the dominant owner in the project area; they own and administer multiple uses
in over 60 percent of the study area. The majority of the land is undeveloped, open conservation
land; many acres within the West Maui Forest Reserve. Several individuals or companies lease the

land from the State. Grazing leases have been granted to both Stephen Perreira or the Perreira
Ranch and Ernest Nunes.

Pioneer Mill Company (PMCo) leases large tracts of land from the State of Hawaii in the Lahaina

area. Some of this land is proposed for future development by the Housing Finance and
Development Corporation, a State-owned developer.

Several other smaller parcels of land are owned by the State of Hawaii and used for public facilities
such as the Lahaina Harbor, Lahainaluna High School, the Olowalu Sanitary Landfill and several
beach parks (see Existing Land Use section below for more detail).

County of Maui

In study section III, the Olowalu Sanitary Landfill is operated by the County Public Works
Department although owned by the State.

In study section IV, land owned by the County of Maui consists of a few parcels used for parks and

recreation facilities that are located within the coastal zone or waterfront development area.

Private

Over 40 percent of the land within the study area is privately owned. PMCo., a subsidiary of
Amfac, and Amfac/JMB Hawaii, Inc. either own or have long term leases on most of the land in the
northern half of the study area. Amfac/JMB Hawaii, Inc. owns the Kaanapali Resort. PMCo owns
significant acreage interior to the Honoapiilani Highway between Ukumehame and Lahaina and leases
land from the State of Hawaii and the B.P. Bishop Trust Estate in the Lahaina area.

The next largest private property owners are Wailuku Agribusiness and B.P.Bishop Trust Estate.
Alexander & Baldwin, parent company to Hawaiian Commercial & Sugar Company (HC&S) owns
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the land adjacent to the Maalaea Power Plant that is used for agriculture by HC&S. This area must

be crossed as the transmission lines exit the power plant area,

Maalaea Triangle Partnership and other private landowners own smaller parcels within the Maalaea

triangle, the towns of Olowalu, Mopua, Lahaina and several subdivisions along the shoreline.

Constraint Ratings

U.S. Coast Guard Lands and U.S. Fish and Wildlife Service - HIGH CONSTRAINT

Lands owned by the federal government inciuding the U.S. Coast Guard and U.S. Fish and Wildlife
Service are rated high constraint because of the potential for lengthy negotiations, reviews and

approvals required to site a transmission line within federal lands.

State of Hawaii - LOW CONSTRAINT

Typically, lands owned by State of Hawaii, even if leased to a private landowner, present a medium
constraint to transmission siting because "use of state land” in most cases requires preparation of a
State EIS. In addition, the State routinely requires the utility to agree to easement documents
requiring the utility to pay for line relocation should the State deem it necessary for its future use
of the land. In the case of the Lahaina Project the large amount of State land within the study area
and the fact that siting the proposed transmission line within State land cannot be avoided, means that
State land cannot be considered a constraint to locating a transmission corridor; therefore, State is

assigned a low constraint rating.

County of Maui - LOW CONSTRAINT

Lands owned by the County of Maui within the Lahaina study area consist of a few small shoreline
parcels used for parks and recreation facilities. Siting of a transmission line within County of Maui
lands is typically not prohibited but would be subject to negotiation and permit requirements of the
individual County Departments, and County Planning Commission review. Because of the high
public use of beach parks and recreation facilities, these uses are rated medium constraint under the

existing land use category and rated as low within the land ownership category.
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Private Lands - LOW CONSTRAINT

Private lands represent about half of the total land area within the Lahaina study area, Negotiations
and acquisition of an easement from the private landowners is required to the site the line; therefore,
they are rated low constraint.

LAND REGULATION

Qverview

The category, land regulation, identifies areas that are subject to regulatory controls of state and
county governmental agencies in order to protect resources and to guide future development. In
Hawaii’s Environmental Impact Statement (EIS) Law, HRS Chapter 343, there are eight actions or
“triggers” of the environmental review process, four of which may apply to this project depending
on the specific siting of the transmission line. If any of these criteria are met, an environmental
assessment must be prepared.

The following criteria may apply to this project:

. Use of State or County lands or funds
. Use within State Conservation District Lands
. Uses within Shoreline Setback Area

. Use within any Historic Site or District

For example, if the transmission line were to be constructed through Conservation District lands,
approval would be required from the Board of Land and Natural Resources (BLNR). The process
usually requires a submittal of an environmental impact statement, a Conservation District Use
Application (CDUA), a quasi-judicial hearing by the BLNR and issuance of a CDUA permit.

Under the Coastal Zone Management Act, a Special Management Area (SMA) Use Permit is
required for any development that occurs within the SMA,

Inventory
Data factors mapped are State Land Use Districts (LUD), as designated by the State of Hawaii Land

Use Commission, and the SMA, as defined by the County of Maui (Figure A1-2). LUD boundaries
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were mapped from the Land Use District Maps prepared by the State Land Commission and
Conservation District Subzones were mapped from the Department of Land and Natural Resources
(DLNR) maps. SMA boundaries were mapped from the County of Maui SMA maps. The location
of these areas were the basis for identifying potential constraint areas and the agency, regulatory

requirements and permits that may be required for this project.

State Land Use Districts

The State of Hawaii Land Use Commission, pursuant to Hawaii Revised Statutes Chapter 205, has
established LUDs throughout the State. Three LUD designations: Agriculture, Conservation, and
Urban, apply to lands within the study area. Overhead transmission lines are a permitted use within
the Urban and Agricultural LUD designations, however siting a new transmission line in a
Conservation LUD requires submittal of a CDUA for review and approval by the BLNR and
issuance of a CDUA Permit.

Conservation LUD

Lands are classified, by Title 13, Chapter 2 (State of Hawaii Department of Health Administrative
Rules) into various subzones and special districts varying in their degree of restrictiveness. The most
restrictive is the Protective Subzone. The objective of this subzone is to protect valuable resources
in such designated areas as restricted watersheds; marine, and wildlife sanctuaries, significant
historic, archaeological, geological, and volcanological features and sites; and other designated
unique areas. Near the power plant is a small portion of Protective Subzone. Approximately 435
acres of land known as the Kealia Pond and Maalaea mudflats is designated as a Protective Subzone.
The Kealia Pond and adjacent mudflats provide feeding, rearing and nesting habitat for a variety of

waterbirds.

Two interior areas designated as Conservation Protective include a portion of the Manawainui Gulch
and Hanaula Gulch in Ukumehame and the area surrounding the Paupau plant sanctuary (not actually
within the study area boundary). The Hanaula Guich had been considered for inclusion in the
Natural Area Reserve system;however, at this time there are no surface resources that warrant the
Protective Subzone designation according the DLNR, Division of Forestry and Wildlife, Maui
District Office (R. Hobdy, District Forester, Personal Communication January 22, 1992),
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The second most restrictive Conservation District Subzone is the Limited _Subzone. While
regulations governing Limited Subzones do not preclude a transmission line, their stated objectives
and narrow range of permitted uses for these areas suggest a high regulatory constraint. The
objective of the Limited Subzone is to limit uses where natural conditions suggest constraints on
human activities.

Within the study area just west of the Protective Subzone, the Limited Subzone begins and extends
for the entire coastline between Maalaea Bay and Puamana Park near Lahaina. This area is bordered
by cane fields and the coastline. There is one interior area designated Limited Subzone found
surrounding the Manawainui Gulch. Consultation with the resource managers from the Maui District
Office of the DLNR revealed this area currently has no significant surface features that demonstrate
the sensitive nature of this gulch over any other within the study area.

Conservation District - Resource Subzone objective is to develop, with proper management, areas
to ensure sustained use of the natural resources of those areas. It includes land used for parks and
set aside for future parks and lands and territorial waters not in an Resource Subzone. Resource
Subzone lands exist in the mauka portion of the study area. The boundary of this subzone extends
makai to the edge of cane in most cases. These lands are owned and managed by the State of Hawaii
as the West Maui Forest and Forest Reserve.

Conservation District - General Subzone is the least restrictive of the Conservation District subzones.
The objective of this subzone is to designate open space where specific conservation uses may not
be defined, put where urban use would be premature.

A large tract of land designated General Subzone is located in the ridges and gulches mauka of
McGregor and Papawai points and bordered by the Ukumehame Gulch in the west.

Urban LUD

Urban LUD lands make-up the Lahaina Waterfront and Historic District as well as the outlying areas
used for resorts, residential and proposed residential projects. At the Maalaea end of the study area,
there are small tracts of Urban LUD which include the Maalaea Power Plant, Maalaea small boat

harbor and adjoining residential and commercial properties.
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Land uses within the Urban LUD consist of low and medium density residential, schools, churches,

utilities, resorts, public service facilities, cemeteries, light industrial and commercial.

Agricuitural LUD

Agricultural LUD lands cover approximately half of the study area located primarily along the
shoreline and gently sloping foothills. The agricultural uses consist mainly of sugar cane and
pineapple cultivation and caitle grazing, with a few areas dedicated to diversified agriculture.

Agricultural support facilities are scattered throughout the study area.

Special Management Area (SMA)

Chapter 205A Hawaii Revised Statutes, part of the State’s Coastal Zone Management Policies,
created SMAs for the purpose of controlling development within an area along the coastline “...to
avoid permanent losses of valuable resources and the foreclosure of management options and to
assure that adequate access by dedication or other means to publicly owned or used beaches,

recreation areas and natural reserves is provided”.

In Maui County, the Planning Department administers the SMAs and related permits. Any
development which exceeds "a total cost or fair market value” of $125,000 or which may have
substantial adverse environmental or ecological effect within the designated SMA requires a Special
Management Area Use Permit (SMA Permit).

The SMA Permit is issued by the Planning Commission and approved by the County Council. The
SMA Permit is the first permit required for a project.

The SMA includes the entire coastline within the study area proceeding inland an average of 4,000
feet. The SMA includes the Kealia Pond and the coincident Conservation District Protective and

Limited subzones, the Maalaea Power Plant and all the communities, parks, and facilities along the

shoreline including the greater part of Lahaina.
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Constraint Ratings

State Conservation District Land Protective (CP) Subzone - HIGH CONSTRAINT

Title 13, Chapter 2 (State of Hawaii Department of Health Administrative Rules) classifies
Conservation District Lands into various subzones varying in their degree of restrictiveness. The
most restrictive is the Protective Subzone. The objective of this subzone is to protect valuable
resources in such designated areas as restricted watersheds, marine, plant and wildlife sanctuaries,
significant historic, archaeological, geological and volcanological features, and sites and other
designated unique areas.

Permitted uses are limited to research, recreational and educational uses requiring no physical
facilities and discretionary government use where public benefit outweighs any impact on the
Conservation District or uses approved by the BLNR. Construction of a transmission line within a
Protective Subzone may be difficult, requiring an approval by the BLNR, This requires a submittal
of a CDUA, a quasi-judicial public hearing by the BLNR (however, public utilities are exempt from
the hearing requirement), HRS 183 and issuance of a CDUA permit.

State Conservation District Land Limited (CL) Subzone - MEDIUM CONSTRAINT

Next in the Conservation District subzone hierarchy of restrictiveness is the Limited Subzone. The
objective of this subzone is to limit uses where natural conditions suggest constraints on human
activities, Permitted uses include all those in the Protective Subzone and emergency warning and
telephone systems, flood, erosion control projects and growing and harvesting of forest products.
Regulations governing this subzone do not expressly preclude a transmission line, however, the
narrow range of permitted uses for this area suggest regulatory constraint, Submittal of a CDUA
application would be required, and BLNR review and approval and issuance of a CDUA permit.

State Conservation District Land Resource (CR) Subzone - MEDIUM CONSTRAINT

Next in the Conservation District subzone hierarchy of restrictiveness is the Resource Subzone. The
objective of this subzone is to develop, with proper management, areas to ensure sustained use of
the natural resources of those areas. It includes land used for parks and future parks and lands and
territorial waters not in an Resource Subzone. Permitted uses include those in Permitted and Limited
Subzones, aquaculture, artificial reefs and commercial fishing operations. While regulations

governing this subzone do not expressly preclude a transmission line, the narrow range of permitted
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uses for this area suggest regulatory constraint. Submittal of a CDUA application, and BLNR review

and approval and issuance of a CDUA permit, would be required.

State Conservation District Land General (CG) Subzone - MEDIUM CONSTRAINT

This is the least restrictive of the Conservation District subzones. The objective of this subzone is
to designate open space where specific conservation uses may not be defined, put where urban use
would be premature. Permitted uses include those in Protective, Resource, and Limited Subzones
and development of water collection, pumping, storage, contro! and transmission. This subzone
provides the least regulatory restrictions to transmission line siting. It is rated medium solely
because a CDUA application, BLNR review, approval and issuance of a CDUA permit would be

required.

Special Management Area (SMA) - MEDIUM CONSTRAINT

Chapter 205A, part of the State’s Coastal Zone Management policies, created SMA’s for the purpose
of controlling development within an area along the shoreline “...to avoid permanent losses of
valuable resources and the foreclosure of management options and to ensure that adequate access by
dedication or other means to publicly owned or used beaches, recreation areas and natural reserves
is provided”. In Maui County, the Planning Department administers the Special Management Use
Areas and related permits. Any development which exceeds $125.000 or which may have substantial
adverse environmental or ecological effect within the designated Special Management Area requires
a Special Management Area Use Permit (SMA Permit), approved by the Planning Commission and
County Council. Development includes construction, reconstruction, demolition or alteration of the

size of any structure. Structure includes both transmission and distribution lines.

Agricultural District - LOW CONSTRAINT

The permitted uses under the State Agricultural District are the same as those permitted within the
County Agricuitural Land Use District, County of Maui "Interim Zoning Ordinahce" (1987) states,
"As provided by the regulations of the Land Use Commission, except as otherwise provided, the
following land use and building uses are compatible and permitted within this district. ... Public,
private, quasi-public utility lines, but not including offices or yards for equipment, material, vehicle
storage, repair, or maintenance”. Since the proposed transmission line is a public utility facility,

the agricultural district zoning should present no constraint to siting the line.
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Urban District - LOW CONSTRAINT
County zoning preempts the State Land Use District designation in Urban District. Transmission
lines are a permitted use within all zoning districts within the study area (County of Maui, 1987),

EXISTING LAND USE

Overview

To facilitate the land use analysis, the Maalaea-Lahaina Project study area was divided into four
study sections. The study section boundaries were identified through analysis of principle land uses,
land ownership, development patterns and natural and physical features.

Color aerial photographs of the study area were taken in October 1991 at a scale of 1 inch = 2,000
feet. The aerial photographs were used to delineate major land use types and their boundaries within
the project area. The aerial photo interpretation of land uses was verified with field checks and
discussions with the major landowners within the study area.

Meetings with landowners also served to identify opportunities and constraints to transmission line
siting. In addition, helicopter surveys were conducted in September and November 1991,
Photographs and a video taken during the helicopter flyover were used to verify use data obtained
during landowner meetings and through the aerial photo analysis.

Inventory
There are twenty different land use categories within the project study area. (Figure A1-3). The

principal land uses are agriculture, consisting of sugar cane, pineapple, cattle grazing, and
undeveloped open space. Sugar cane production is the largest agricultural activity. Land use
categories and acreages are summarized on Table Al-4.

Residential

There is one residential area within the Power Plant Study Section I. A multi-family residential
development is located along the shoreline in the Maalaea community, occupying approximately 11
acres. The area is bounded by the coastline and the coastal access road and the development consists

of clustered condominium units surrounded by open space, recreational facilities and parking,
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Table A1-4
EXISTING LAND USE

CATEGORY

APPROXIMATE
Area (acres)

Residential

School

Resort

Parks/Recreation/Golf Course/Cemetery
Commercial

Industrial

Agriculture

Grazing

Quarry
| Landfill/Refuse Area

Shooting Rangé

Undeveloped/Open Space
Public/Community Facility, Power Plant
Communication Site

Rock Pile

Gulch

Stream

Ditch

Reservoir

Lahaina Pali Trail (4.5 miles long)

Total:

e r——— i)
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Residences within the Olowalu-Makila Study Section III include the communities of Mopua, Olowalu

and several rural private residences associated with the Pioneer Mill plantation.

A major portion of the Lahaina-Wahikuli Study Section III is used for both multi-family and single

family housing. The residential areas include: Lahaina Town, Wainee, Kelawea and Kapunakea,

Schools
There are no schools within Study Sections I, II and III.

In Study Section IV, Kamehameha III School is in Lahaina and the Lahainaluna School exists mauka

of Lahaina Town Center. It is owned and operated by the State of Hawaii and includes classrooms,
dormitories, playing fields and a tree farm.

Resort
Three small resort areas exist within the study area: 1) in Puamana at the Maalaea end of Lahaina
town where several beach hotel complexes are located, 2) a small portion of Kaanapali Resort at

the far north end of the study area and 3) hotels/condominiums near Maalaea Harbor.

Parks, Recreation, Golf Courses and Cemeteries

One of West Maui's finest features is the recreational attributes of the resort golf courses and the
beach parks. The study area contains beach parks along most of the shoreline between Maalaea and
Lahaina. The State-owned beach parks and recreational shorelands include: the land surrounding
the McGregor Point and Coast Guard lighthouse, Papawai Point, Ukumehame Beach State Park,
Hekili Point and Olowalu Wharf, Launiupoko Beach State Park, Puunoa Point, Wahikuli State
Wayside Park.

County owned parks include Puamana Park on the shoreline and several small parks and playing
fields within the town of Lahaina.

There are two golf courses at opposite ends of the study area: C. Brewer owns a golf course in

Study Section I and Amfac JMB Hawaii, Inc. owns the Kaanapali Golf Course in Study Section IV.
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A few cemeteries are scattered throughout Lahaina usually adjacent to church facilities.

Commercial
A 30-acre commercial district surrounds the Maalaea Small Boat Harbor in Study Section I. The
area has a restaurant, harbor support facilities, general store, fishing equipment stores and other

facilities that support the commercial and private harbor and docks.

Lahaina, an historic whaling/fishing town has now become West Maui’s commercial district. The
central area of the town is entirely tourist oriented retail shops, restaurants, boutiques, recreational
kiosks and galleries. The Cannery is another mall-like commercial area mauka of the Lahaina town

center.

Industrial
There are very few industrial areas in West Maui and the only industrial use within the study area

is in the center of Lahaina town. Light industrial warehousing exist around the Pioneer Mill.

Agriculture and Rock Piles
Approximately two thirds of the land within the project study area is used for agricultural purposes,

including sugar cane and pineapple production or ranching operations.

In Study Section I, Hawaiian Commercial & Sugar Company (HC&S) cultivates sugar cane within
the study section between the shoreline and Honoapiilani Highway.

The remainder of the sugar cane fields are owned and operated by PMCo, the plantation company
for Amfac. PMCo owns or leases hundreds of acres for sugar production within Study Sections III
and IV. These lands extend from the coast highway mauka to the lower slopes of the West Maui
Mountains.

Some areas within the sugar cane fields are unusable due to: rocky soil conditions, the presence of
paved and dirt roads, gulches and adjacent densely vegetated areas and rock piles. A network of
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irrigation pipes, pumps, reservoirs and ditches spans the cane fields. Rock piles are so common that
they are shown on the Existing Land Use map (Figure Al-3) as a separate data category.
Agricultural support facilities such as maintenance shops and equipment storage yards are located
throughout the sugar cane fields; these facilities are typically setback from the major cane haul roads.

PMCo owns an airstrip near a crater adjacent to Field No 550; however, they have not used it for .

three years. It could be used on a limited basis in the future if needed (K. Falconer, PMCo,
Personal Comrunication, December 12, 1991).

Sugar cane planting occurs year round. Harvesting starts in February/March and continues through
November. Herbicides are typically applied aerially by helicopter as required year round. Ripener
is also applied by helicopter between January and September, 6 to 8 weeks prior to harvesting a
field. Burning occurs prior to each harvest to reduce the leaf material, thereby reducing mass that
must be harvested and production costs. The cane trucks (tournhaulers) are 16 feet wide. Fully
loaded, with 50 to 60 tons of cane, the width increases to 30 feet. Cane haui roads vary in width
ranging from 30 to 60 feet wide.

Within Study Sections I and II, Wailuku Agribusiness uses land located on both sides of the
Honoapiilani Highway from Maalaea to the mauka boundary of the study area for pineapple
production. The fields are setback over twenty feet from the edge of the highway shoulder in most
instances.

Pineapple does not require aerial spraying, however the plants are sprayed by a tractor with a 50-foot
boom. There is continuous harvesting throughout the year. Night harvesting operations occur from
June through December. Siting of a transmission line near pineapple fields must consider the

potential for conflicts with boom spraying operations.
Cattle grazing occurs on approximately 8,000 acres of land owned by the State of Hawaii and leased

to Perreira Ranch Company within Study Section II. There are currently 1,000 head of cattle

grazing. Access to this steep grazing area is by jeep trail passable only by four wheel drive vehicles,

Al-24



J

T
J S

,.
S
D

(SO R P B PR B S

L4

L1

[ S N

(I

L

i

—s  L_§

-

Quarry

This category includes rock quarries, borrow pits and cinder pits used within the study area for
development and landfill operations. There are two quarries within the Lahaina study area, these
are the Maui Concrete & Aggregate Quarry located adjacent to the Olowalu landfill and the
abandoned cinder pit located at the intersection of Honoapiilani Highway and Kihei Road. The Maui
Concrete & Aggregate Quarry is operated for the production of building and road construction
materials, The other quarry is not active, however the pit remains in place and there are no current
plans for reclamation (C. Brewer, Personal Communication, 1992),

Landfill/Refuse Area
The Olowalu Sanitary Landfill and refuse area in Study Section III is described above under
Exclusion Area,

Shooting Range

The County of Maui, Department of Parks and Recreation administers the permits for use of a
shooting range in Study Section II. This 24-acre parcel is surrounded by open space owned by the
State of Hawaii. Currently the range is shared by the West Maui Skeet Club and the Valiey Isle Gun
Club; the site is also used by the Maui Police and occasionally by National Guard for training.
There is a rifle range and a skeet range on the site and the shooting occurs toward the mountains

between two large 12-foot high berms.

Communication Site

There are at least three radio towers in the study area. According to the engineer for KPOA radio,
two or three towers exist near the Lahainaluna Road makai of the high school and there is an 100-
foot tower near Launiupoko as well as a 60-foot tower near Olowalu. The operator and use of these
towers is not known to the Federal Communications Commission (A. Kawasaki, Personal

Communication, January 6, 1991).
Flood Control Channel

The U.S. Army Corps of Engineers designed and constructed a flood control channel at the mouth
of the Kahoma Stream in Lahaina. The County Department of Public Works maintains the channel.
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It is designed to exceed the requirements of the 100-year flood. (John Palauski, U.S. Army Corps

of Engineers, Personal Communication, January 6, 1991).

Lahaina Pali Trail

The State of Hawaii, Department of Land and Natural Resources adopted the Lahaina Pali Trail as
the demonstration trail for the Na Ala Hele, Trails and Access System Program. This historic
pathway was used for travel between Ukumehame Beach and the Maalaea area, Study Section II.

The DLNR has completed archaeological surveys, environmental compliance and begun
improvements to the 4.5-mile trail. They plan to have parking improvements completed and open
to the public for interpretive hikes some time in 1993,

Gulches and Streams

The entire study area is characterized by gulches, streams and ravines. They drain the slopes of the
West Maui Mountains and traverse the project study area terminating at the shoreline highway and
open ocean. There are several perennial streams that cross the study area. These natural surface

water systems run perpendicular to the slope of the terrain.

Since these topographic and water features of the landscape are common and unavoidable, they are
not considered a high constraint in siting of a transmission corridor. They do play an important role,
however, in determining the final alignment location, as described in Section A2, Field Evaluation,

Field Survey and Staking.

Ditch

A network of open irrigation ditches exists throughout the sugar cane fields. These ditches are used
throughout the year for the irrigation of cane and are linked to many reservoirs through the sugar
cane fields, Water is gravity fed from the reservoirs into the ditches and distributed to the fields.
The ditches are also used to contrel runoff and divert water from the many natural gulches that are
present in the project study area. The ditches vary in width ranging from 5 to 15 feet wide.
Maintained dirt access roads parallel many of the ditches.

Al-26



I— .

| -

s

Reservoir

Reservoirs used for irrigation of sugar cane and pineapple fields are located through study sections
I, Il and IV and linked by a network of irrigation ditches. Water is gravity fed from the reservoirs
to the irrigation ditches. In some cases, water is pumped through pipelines to areas requiring water
at higher elevations.

Undeveloped/Open Space

Most of the land in this category is under the State of Hawaii Jurisdiction and in the Conservation
Land Use District. Some of it is also within the West Maui Forest Reserve mauka of the sugar cane
fields. Although there is no specific existing use of these lands, activities are regulated by the
landowner.

Constraint Ratings

Shooting Range - HIGH CONSTRAINT

The West Maui shooting range shouid be avoided for two reasons: 1) siting a transmission line in
or close to the range is an incompatible use because of safety considerations and 2) siting the
transmission line in close proximity to the range could present an irresistible target and could result
in damage to the line or insulators. For these reasons the shooting range is rated as a high constraint
and an area that should be avoided.

Residential, Resort, Schools, Parks/Recreation/Golf Course/Cemetery, Public/Community
Facilities, Lahaina Pali Trail, Commercial Areas - MEDIUM CONSTRAINT

Because of perceived factors related to the health, aesthetics and property values, a number of land
uses have been rated medium constraint. Included in this grouping are areas where people spend a
significant amount of time outdoors, i.e. residential areas: elementary, intermediate or high schools;
g0oIf courses; and resorts. Recreation areas that receive intense use include parks, hiking trails,
beaches/picnic areas, playgrounds, and playing fields adjoining schools. Because of aesthetic and
social considerations, public/community facilities and cemeteries are included as medium constraint
areas. Commercial areas are rated medium constraint because this category includes restaurants,

tourist business and offices where significant groups of people are present.
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Quarries, Reservoirs, and Communication Sites - MEDIUM CONSTRAINT

There are two quarries within the Lahaina Study Area. Siting in quarries should be avoided because
of the conflicts with equipment and operations and potential damage to poles. They do not however,
greatly constrain location of a transmission corridor 1/4 to 3/4 mile since an alignment can usually

be identified which can avoid the quarry.

There are numerous reservoirs and large irrigation ponds within the Lahaina study area. Reservoirs
should be avoided, if possible, in corridor identification. The Lahaina study area reservoirs are
generally small and can be avoided or lines can easily span the reservoirs if necessary, thus, they
do not significantly affect eventual transmission line location.

Facilities in the communication sites category include antennas, transmitters and receivers operated
by radio stations and the Federal Communications Commission (FCC). FCC planning guidelines
state that electric fields near the monitor should be avoided where possible. Transmission lines have
the potential to affect the radio receivers by causing electrical interference and, in some cases, errors

in the direction finder. The communications equipment must be sited beyond measurable

eelectromagnetic radiation from any other source (e.g., transmitters or transmission lines). For these

reasons, the design of transmission line alighments and pole placement near the communications
equipment requires careful planning and negotiations with the operators, and therefore

communication sites are considered a medium constraint to siting.

Grazing, Agriculture, Rock Piles, Streams, Gulches, Ditches and Industrial - LOW
CONSTRAINT

Large areas of the study area are dedicated to cattle grazing. Dryland grazing does not constrain
transmission corridor siting and the existing 69KV transmission lines pass through the grazing areas.
It should be noted that these dryland areas are susceptible to fire, Fire hazard potential needs to be

considered in alignment siting.

A major land use in the Lahaina study area is agriculture, with sugar cane the primary crop. Some
land is unusable due to rocky conditions, and rock piles in cane fields are evidence of past clearing
activities. Agriculture is rated low constraint because of the presence of existing transmission lines

in agriculture areas and grazing areas. However, careful siting of poles within cane is required to
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minimize difficulties and hazards in mechanical harvesting, risks to the line from cane burns, and

safety of aircraft performing aerial spraying.

Ditches and the flood control channels should be avoided, but they may not constrain the location
of a transmission corridor 1/2 mile wide. In this situation the Kahoma flood control channel could
present a siting opportunity, as the transmission line could parallel the channel,

Due to the steep terrain, portions of the study area contain many gulches which the proposed
transmission line must span. Gulches are mapped to call attention to the number of longer spans
requiring taller poles and in some cases helicopter stringing of conductors. All these activities add
additional cost to line construction and maintenance. Since there are so many gulches and ravines
within the study area, they are unavoidable and therefore, do not constrain transmission corridor

location.

PROPOSED PROJECTS

Overview

The County of Maui General Plan is supported by plans for each of the communities on the islands
of Maui, Lanai and Molokai. The community plans are long-range planning documents that include
zoning that has been adopted through ordinance by the County Council.

Portions of two community plan districts fall within the study areas;
* Kihei - Makena Community Plan District
* Lahaina Community Plan District

A determination was made of all planned, proposed and approved projects, and projects under
construction that were noted in the community plans or through consultation with County of Maui
planners or landowners in the study area. Each project proponent was contacted to determine the
size, location and current status of the project. These communications were documented in
"Proposed Project Profiles" and are provided in Appendix B. Table Al-5, identifies the projects that
fall into one of the following categories:
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* Proposed - Projects proposed by a government agency or private developer not included
in the community plans.

¢ Planned - Projects proposed by a government agency or private developer included in
the community plans.

* Approved - Projects included in the community plans which have received the necessary
State and County approvals and permits,

* Under Construction - Refers to those projects where construction permits are approved
and groundbreaking or other construction activities have occurred.

Proposed projects can influence corridor location and selection. Where possible these areas should
be avoided to prevent siting conflicts.

!I‘IVQIIIQ[!

The projects described in this section were identified through research by Chris Hart & Partners and
Dames & Moore from October 1991 through January 1992, Each of the proposed projects is
identified on Table Al-5 and has been mapped on the Proposed Projects map (Figure Al-4).

Project District 1 - Industrial Expansion Area

This Project District is the expansion area for the Maalaea Power Plant. MECO has no plans for
major expansion in this area at this time. The improvements to the Maalaea Switching Station can
be accomplished without using additional property. The land within Project District 1 has been

incorporated in A&B Hawaii’s master plan for the Maalaea Village Development (Stan Kuriyama,
A&B Hawaii, Inc. QOctober, 1992).
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Table Al-5
PROPOSED PROJECTS

FROJECT

OWNER/DEVELOPER

STATUS

SIZE

PROJECT
COMPLETION

Project District 1 (Industrial

Expansion Area)

Alexander &
Baldwin/County of
Maui

Planned

4,36
acres

Incorporated into
Maalaea Village
Project

Kealia Pond Wildlife Refuge

U.S. Fish and
Wildlife Service

Planned

700
acres

Improvements
continuous

I

Al-31

VI planned

Maalaea Village (formerly A&B Hawalii, Inc. Proposed 650 2005

Kealia Pond) Development acres

Maalaea Triangle Project Maalaea Triangle Approved 18 uncertain
Partnership acres

Olowalu Planned Amfac/JMB Hawaii, Proposed 500 undetermined

Community Inc, acres

Puu Hipa Golf Course Amfac/JMB Hawaii, | Proposed 440 undetermined
Inc. acres

Lahaina Bypass Corridor State Department of | Planned 7.9 1995

and Ikena Avenue Transportation; B.P. miles

Relocation Project Bishop Trust Estate

Lahaina Watershed Flood Soil Conservation Under 3500 | 1992

Control Project Service and County Construction | feet

‘ of Maui

Wainee Housing B. P. Bishop Estate Proposed 450 undetermined

Residential Development Trust acres

HFDC Lahaina Planned State of Hawaii Phases I, 2000

Community Housing Finance and | IT - Under

(Mixed Use Residential) Development Construction
Corporation Phases liI-

i Bk R I PO



Kealia Pond (Maalaea Village Mixed Use) Development

A&B Hawaii, Inc. proposed a resort residential development that included the Kealia Pond area.
Their plans for development included using the Kealia Pond. Since it is one of the two remaining
ponded wetlands on Maui, the U.S. Fish and Wildlife and Corps of Engineers disallowed
development of the area and condemned the land. The U.S. Fish and Wildlife Service now have
jurisdiction over 700 acres of coastal wetlands including the 435-acre Kealia Pond; therefore, A&B
Hawaii, Inc. downscaled their development to 650 acres near the Maalaea area. A&B Hawaii's
preliminary development plans for this 650-acre project now referred to as Maalaea Village include
single and multi-family housing, one golf course, beach park, nature trails and environmental
interpretive center. The build-out schedule for this project is 10-15 years. This project is not
reflected in the Kihei-Makena Community Plan and, therefore, falls under the proposed project
category.

Kealia Pond National Wildlife Refuge

Th_e Kealia Pond and land surrounding the pond is a Conservation District Protective Subzone,
designated by the State of Hawaii Land Use Commission, pursuant to Hawaii Revised Statutes
Chapter 205. In 1989 the Federal Government filed suit to condemn the Kealia Pond and wetlands
for a National Wildlife Refuge. The suit between the U.S. Fish and Wildlife Service (USFWS) and
Alexander & Baldwin (the owner of Kealia Pond) was settled in May 1992. The USFWS now own
and manage the pond and associated wetlands (700 acres) as a National Wildlife Refuge for the
protection of habitat and enhancement of endangered waterbird species. Since the project is proposed
by a federal agency, none of the proposed project categories apply; USFWS representatives report
that the ecological monitoring studies and refuge planning commenced in summer 1992 (J. Leinecke,
USFWS Personal Communication, May 18, 1992).

Maalaea Triangle Project
This parcel located between Maalaea Road, Honoapiilani Highway and the Small Boat Harbor has
been permitted as a site for a Mixed Use Commercial Center.

Olowalu Planned Comm'unity
Amfac JMB Hawaii, Inc. has proposed a development plan for 50 acres within the historic

community of Olowalu.
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Puu Hipa Golf Course
This project is proposed in the area of Puu Hipa by Amfac JMB Hawaii, Inc. It was not proposed
during the 1992 update of the Lahaina Community Plan.

Lahaina Bypass - Honoapiilani Highway Bypass
This highway bypass project is being planned and constructed by the State of Hawaii Department of
Transportation. The new highway will extend around the mauka side of Lahaina to join with

Honoapiilani Highway at Honokawai.

Lahaina Watershed Flood Control Project - Kauaula Stream
This project will serve to control the flooding of Kauaula Stream through the Lahaina area. The
project will be constructed by end of 1993.

Wainee Residential Development
Bishop Estate proposed a new residential development in the area of Wainee. This project was again
reviewed during the 1992 update of the Lahaina Community Plan,

HFDC Lahaina Master Planned Community
Phases I and II of this six phase project are under construction. This residential planned community
with recreational amenities was approved. It is being developed on state land by the Housing

Finance and Development Corporation.

Constraint Ratings
Projects proposed for development can influence corridor location and selection. Where possible,

these areas should be avoided to prevent siting conflicts.

Projects Under Construction - MEDIUM CONSTRAINT

L. Projects under construction have a higher probability of being completed than those that have
not yet broken ground. Effectively projects under construction can be viewed as existing
uses.

2. ‘Costs associated with easement acquisition and mitigation measures are likely to be higher

than for projects still being planned.
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3. The potential exists for hazards or other conflicts if construction of the transmission lines
occurs concurrently with construction of a project.

4, The HFDC Lahaina Master Planned Community Project is under construction and is rated
medium constraint.

Approved Projects - LOW CONSTRAINT

These are projects for which most of the permits and approvals required for construction have been
obtained by the developer. Projects in this category are rated low constraint because of the
possibility that the transmission line could be accommodated in the final stages of these planning and
construction.

Planned Projects - LOW CONSTRAINT

Projects in this category have been successfully incorporated into the Maui County Community Plan,
however the permits and approvals have not been granted. These projé.cts are rated low constraint.
Although they may be built, the construction would likely take place sometime after the transmission
line.

Proposed Projects - LOW CONSTRAINT

These projects have been proposed by a private developer or government agency, but for some
reason, have not been successfully incorporated in the Maui County Community Plans. They are
rated low constraint because of the possibility that they may never be built due to financial, market
or other factors.

EXISTING UTILITIES, TRANSMISSION SEPARATION AND ROADS AND ACCESS
Qverview

Transmission lines and distribution lines within the study area present both constraints and
opportunities for siting of the new 69KV transmission line. An important criterion in siting a 69KV
transmission line is to provide adequate separation from other 69KV lines in order to reduce the
possibility of a multiple line outage due to a major storm event, fire or other catastrophic event, The
Public Utilities Commission General Order No. 6 are rules for overhead line construction, which
require that transmission lines be separated by at least the height of the tallest pole in order to

prevent one line from coming in contact with another line in the event of a downed pole. Therefore,
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siting a new line in proximity of an existing 65KV transmission lines should be avoided, if possible.
Because transmission lines must enter and exit substations, often with other transmission lines, the

separation criteria does not apply to line entry or exit from substations.

Improved roads, lower voltage distribution lines and other linear features within the study area

~ present opportunities for siting of the new 69KV transmission line. The major advantage in

conforming with pre-existing linear facilities (i.e., siting within or adjacent to an existing right-of-
way) is that it avoids the disruption that new transmission lines might create in areas where lines do
not now exist. Also construction and maintenance costs associated with access and easement

acquisition would in most instances be less than for new easements.

The typical width of a right-of-way for linear facilities within the Lahaina study area ranges from
10 feet for distribution lines to over 100 feet for the state highways. The desired width for a study
corridor is 1/4 to 3/4 mile wide. Since some of the existing transportation corridors provide
opportunities for siting, the corridors selected for further study should include the major roads
between the Maalaea Power Plant and the Lahaina end-point.

The opportunities for siting a new line across private, State, or county roads varies according to the
jurisdiction. The State Department of Transportation regulations allow utility lines to parallel
roadways but there are certain setback restrictions (State of Hawaii, Department of Transportation,
1987). MECO?’s franchise agreement with the State allows construction of a transmission line

adjacent to State and County roads (State of Hawaii, S.B. No. 1522, 1991).

Inventory

MECO Transmission Lines and Transmission Separation

The Maalaea Power Plant is located near the shoreline of Maalaea Bay, mauka of North Kihei Road,
in the western portion of the study area. Five 69KV lines exit the Maalaea Power Plant; these lines

are:

Maalaea - Lahaina No. 1
Maalaea - Lahaina No. 2
Maalaea - Waiinu
Maalaea - Puunene
Maalaea - Kihei
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MECO Substations
There are three substations owned by MECO within the Lahaina study area: Puukolii, Lahaina and
the Maalaea switching station associated with the power plant.

MECO Generation Facilities

The Maalaea Power Plant is the primary power generating facility within the study area, The
Maalaea Power Plant is capable of generating 163.7 MW from 15 diesel, two combustion turbine,
and one steam turbine generators.

Pioneer Mill Co. Transmission System and Power Plant
PMCo owns and operates a small transmission system throughout their lands in West Maui to serve
power to the irrigation system for the cane lands.

State Routes
There are three primary two-lane paved surface highways maintained by the State of Hawait, in the
study area: Honoapiilani Highway and portions of Kuihelani and North Kihei Road.

Secondary Roads
Two-lane asphalt or a graded dirt or gravel roadbed make-up most of the secondary roads in the
study area. Most secondary roads are usually under County of Maui jurisdiction although some are

privately owned and County maintained,

Major Cane Haul Roads

Major cane haul roads occur within HC&S and PMCo lands. They generally consist of two 20-foot
lanes with asphalt paving or gravel and 8 to 10 foot shoulders, These roads were identified by
PMCo engineers and are regularly used by tournhauler trucks as they transport cane from the fields
to the sugar mill at Puunene. The roads are used almost exciusively for hauling cane because the
trucks are 16 feet wide and this width can triple under a full load of cane. Also they travel at fairly
high speeds both to and from the mill. In some cases the road surface changes to gravel if the road
is some distance away from the sugar mill. Along most of the length of these roads through cane
fields, a one to two foot high berm separates the edge of the road from the edge of the cane and acts

to prevent water used to irrigate fields from flooding the roadway.
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Other Cane Haul Roads

The roads consist of a network of dirt roads through fields cultivated for sugar cane, ranging from
10 feet to 25 feet wide, that are used exclusively by PMCo trucks, seed harvesters, and operations
and maintenance vehicles. They are maintained by PMCo by trimming the cane back along the
roadway edge. The roads are typically not graded or surfaced.

Jeep Trails and Unimproved Access
Jeep trails and unimproved access roads occur outside of the PMCo cane fields in undeveloped lands
and in areas used for grazing cattle. As the name implies these roads are not improved, nor are they

regularly maintained.

nstrain in
Areas within 250 feet from an Existing 69KV Transmission Line - HIGH CONSTRAINT
One of the primary purposes of the Maalaea-Lahaina Third 69KV Line is to maintain reliable service
to Lahaina if one of the two existing 69KV transmission lines is out of service. Since the two lines
currently are sited within the same easement, a primary criterion in siting the third line is to site it
in a physically separate power corridor. The Public Utilities Commission’s General Order No. 6
specifies a minimum separation distance equal to the height of the tallest structure (in this case 70 -
80 feet).

The experience of MECO and other utilities is to increase separation to reduce the possibility of a
muitiple line outage due to a major storm event, fires or other catastrophic event. For this project,
a minimum separation distance of 250 feet from existing 69KV lines has been adopted (Figure A1-5).
Separation greater than 250 feet is preferable. Because transmission lines must enter and exit
substations, often with other transmission lines, the separation criteria does not apply to line entry

or exit from substations.

Areas within 500 feet from Existing 69 KV Lines - MEDIUM CONSTRAINT
One of the primary purposes of the Maalaea-Lahaina Third 69KV line is to maintain reliable service
to West Maui if the existing 69KV line between Maalaca and Lahaina is out of service by

establishing a physically separate power corridor. The Public Utilities Commission’s General Order
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No. 6 specifies a minimum separation distance equal to the height of the tallest structure (in this case
70-80 feet).

Areas within 500 feet of an existing 69KV transmission line (Figure Al-5) are rated medium
constraint because span lengths of 400 feet to 600 feet or greater are typical. In a catastrophic event

a broken conductor could come in contact with existing lines, i.e. within 500 feet.

Linear Features: Distribution Lines, State Routes, Secondary Roads, Major Cane Haul Roads,
Other Connecting Roads and Jeep Trails and Unimproved Access - LOW CONSTRAINT

Other linear features such as easements occupied by MECO 23KV or distribution lines and PMCo
lines present siting opportunities. Except in a few cases where two lines already occupy the same
poles, overbuilding with 23KV lines and joint pole use with PMCo is a siting option. State Routes
and County roads present siting opportunities because the line can be sited adjacent to the roadway
thereby providing good access for construction and maintenance. Cane haul roads also present siting
options. Some haul roads are more heavily travelled than others, presenting a slight constraint due
to the possibility of cane haul trucks causing damage to transmission poles. Identification of lighter

travelled cane haul roads with landowners is required for siting along cane roads.

BIOLOGICAL RESOURCES

Overview

The Maalaea-Lahaina study area includes land zoned "Conservation”, certain portions of which
provide habitat for endangered native plant species. At least five officially listed endangered species
occur within or near the study area. Hawaii State Law (Chapter 195-D, Hawaii Revised Statutes)
protects all federal and state listed threatened and endangered plants on all lands within the State.
Any projects or actions that may adversely affect these plants should be coordinated with the DLNR
(Division of Forestry and Wildlife, Memorandum 01, November 1991). In addition to the five listed
species, there are six Category 1 candidate endangered species and six Category 2 species within or
near the project area. The Category 1 candidate endangered plants are expected to be proposed for
endangered species status sometime in FY1992. Although the Category 2 plants are rare, there are
not enough data to support listing proposals at this time. [Note: The USFWS FY92 endangered
species review did not list any of the study area Category | Plants as Endangered or Threatened].
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Because of the federal and state endangered species laws and regulations, the proposed transmission
line alignment should avoid areas which support these listed and Category 1 endangered species.
If these areas cannot be avoided entirely, then the primary impact to the vegetation is expected to

be due to the construction and maintenance of access roads and the chances of fire in the area may

also increase.

The methods for preparing the resource inventory and map are provided as a separate technical

report, Appendix D-1, Botanical Resources Technical Report, Char and Associates.

ventory of V. tion T
Five general vegetation types are recognized below. The two vegetation types which cover the most
area are the agricultural lands (sugar cane and pineapple fields), which occur on the more or less
level areas and gently sloping lands, and the mixed grassland/shrubland which occur on the slopes

from above Maalaea to Papalaua.

Apgricultural lands

These are lands which are in active cultivation. Pineapple fields are found in the area between
Highway 30 and the foothills of the West Maui Mountains. Sugar cane fields occur on the coastal
plains and foothills from about the Ukumehame Beach Park to the project’s Puukolii boundary area.
Agricultural lands support very little of botanical interest; weedy species dominate on the less
frequently disturbed areas such as alongside roads and irrigation ditches, rockpiles, etc. - The
principal investigator has conducted a number of surveys in these agricultural areas {Char 1986a,
1986b, 1988a, 1988b, 1989a, 1989b, 1990a, 1990b, 1991); no ETS plants were found on actively

cultivated agricultural lands.

Kiawe-bulffel grass association

This vegetation type occurs on moderately sloping lands and on smooth alluvial fans. Typically the
physiognomy is of an open woodland with dense grass cover filling in the matrix between the trees.
The kiawe trees are scattered or may form small stands, from 15 to 25 feet tall. The trees become
denser in small gullies and low-lying areas. In the larger guiches other tree species such as Java

plum and ’opiuma are found and the canopy is denser.
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Mixed grassland/shrubland

This vegetation type occurs on the steeply sloping areas dissected by large, deep gulches. Scattered
- shrubs occur throughout an extensive grassland. In places, as on the tops of ridges, the grassland
is replaced by shrubland. Stands of ironwood can be found in this vegetation type on the slopes

facing Maalaea. Large erosion scars are a prominent feature on the sides of gulches.

Shrubland

This vegetation type occurs on the steeper slopes usually above the kiawe-buffel grass association.
Its composition varies widely depending on the degree of past disturbances (e.g. fires, grazing),
steepness of slopes, substrate types and rainfall. Native species may be the dominant components
on areas with gray colored soils of trachyte and mugearite. Such mixed lowland dry shrublands
support plants of Dodonaea viscosa, pili grass (Heteropogon contortus), *ilima (Sida fallax), Gouania
hillebrandii, naio (Myoporum sandwicense), sandlewood (Santalum elliupticum), etc. Puu Hipa and

the adjacent slopes (Likau-Olowalu) support areas of native shrubland and several ETS species.

Forest

Dry to mesic forests can be found on the slopes above the shrubland vegetation. Usually there is
no sharp delineation between shrubland and forest and one type grades into the other with elements
from both sides present. Large blocks of forestry plantings can be found in some areas. These
include ironwood (Casuarina equisetrifolia), C. Glauca, various Eucalyptus species, and Norfolk

Island pine (Araucaria heterophylla).

ETS Plants
Table A1-6 presents the ETS plants found on the project area; the general plant locations have been
plotted on Figure Al-6. From the information obtained from the State’s Division of Forestry and

Wildlife (C. Corn, State Botanist, personal communication), four areas are of concern;

Puu Hona
Koaia (Acacia koaia) and Hibiscus brackenrigei have been recorded from this area. From the
flyover, this area has been heavily grazed and the plants may no longer occur at the site. There is

some chance that they could occur on more steeply sloping areas like the nearby Pohakea Gulch.
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State DLNR Reserve
This reserve contains significant population of ETS species and should be excluded from any

alignment plans.

Puu Hipa-Kihau-Olowalu area

Significant ETS plant populations are located in this area adjacent to the project boundaries. In
addition, the Lihau Section of the West Maui Natural Area Reserve (NAR) occurs here. About 16
individuals of Gouania hillebrandii are found on the summit of Puu Hipa (Char 1990; Wagner ez al.

1990).

Paupau Ridge
Located on the slopes above Lahainaluna School, this area supports eight ETS plant species. The
ridge is also included in the Panaewa Section of the West Maui NAR (Figure Al-6).

Constraint Ratings

Natural Area Reserves and Plant Sanctuaries - HIGH CONSTRAINT

The State DLNR Natural Area Reserves, Paupau Plant Sanctuary, the State DLNR Reserve at
Manawainui and the Puu Hipa area should be avoided as the reserve is regulated by state policies
that legally protect resources. A critical habitat designation was made for Gouania hillebrandii
which includes the Puu Hipa site, thus, the puu may fall under federal and state regulatory policies.
The plant has also been reported at the 900 feet elevation along the lower south east slopes of
Olowalu. Because Reserves are areas where ETS species are known to occur, it is likely that some
ETS species might also be found outside of the boundaries of the reserve area. The DLNR Division
of Forestry and Wildlife may require a more intensive field survey in lands adjacent to the reserves
and plant sanctuaries as well as showing good cause why the lines have to be located in this area

only. This may increase review and approval time, therefore they are considered high constraint.
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Endangered, Threatened, or Sensitive Plant Species/Habitat - HIGH CONSTRAINT

Known occurrences of ETS plants in this study area (Table A1-6) were identified through a search of
botanical records and literature from the Nature Conservancy and the State of Hawaii, no field work
was conducted to verify the plant’s existence. These areas historically have contained communities of
plants designated by the Federal Government or the State of Hawaii as threatened or endangered or

candidate. Even though these species are protected under the Federal Endangered Species Act (1973)
and HRS 195-D, "Conservation of Wildlife and Plants* (as interpreted by Administrative Rule, Title
13, Subtitle 5, Chapter 124, "Indigenous Wildlife, Endangered and Threatened Wildlife and Plants and
Introduced Wild Birds") which aim to conserve the species and the habitat, any action in these

Table A1-6
ENDANGERED, THREATENED OR SENSITIVE PLANTS WITHIN THE STUDY AREA
# ON MAP SPECIES NAME
1 Acacia koaia 2
2 Diellia erecta 1
3 Exocarpus gaudichaudii 2
4 Gouania hillebrandii E
5 Gouania vitifolia 1
6 Hesperomannia arbuscula E
7 Hibiscus brackenridgei 1
8 Hibiscus kokio 2
9 Neraudia sericea 1
10 Remya mauiensis E
11 Santalum freycinetianum E
var. lanaiensis
12 Schiedea menziesii 2
13 Schiedea salicaria 2
14 Spermolepis hawaiiensis 1
15 Tetramolopium capillare 1
16 Tetramolopium remyi E
17 Torulinium odoratum 2

* Status

E - Officially listed as endangered.

1 - Category 1 candidate endangered species; will be proposed as endangered
in FY 1992

2 - Category 2 taxa; plants for which there is some evidence of vulner-
ability, but for which there are not enough data to support listing
proposals at this time (U.S. Fish and Wildlife Service 1990).
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areas would require a thorough field investigation to confirm the presence or absence and exact
location of the protected resource. Therefore, for purposes of locating a corridor 1/4 to 3/4 mile

wide, they are rated high constraint.

Lands Adjacent to the Plant Reserves and Sanctuaries - MEDIUM CONSTRAINT

Lands adjacent to the Puu Hipa, Manawainui Reserve, Paupau Sanctuary and the Natural Area
Reserves areas discussed above are considered a medium constraint. Because they lie in close
proximity to areas where ETS species are known to occur, it is likely that some ETS species might
also be found within the boundaries of the project area. DLNR Division of Forestry and Wildlife
may require a more intensive field survey in these areas as well as showing good cause why the lines

have to be located in this area only which may increase review and approval time.

TOPOGRAPHIC FEATURES AND WATER RESOURCES

Overvie

The Maalaea-Lahaina Third 69KV transmission line study area topography ranges from gently
sloping on coastal plains and alluvial fans (from sea level to about 400 feet above mean sea level),
to mountainous terrain dissected by numerous steep, V-shaped valleys and gulches. Towards the
uphill portion of the study area, ground elevations increase to approximately 1,200 feet to 2,000 feet
above mean sea level. The location of a transmission line corridor is generally not constrained by

topography; however, terrain does influence the design, engineering and construction cost of the line.

Water resources such as streams can usually be spanned or crossed; however, some hydrologic
features such as tsunami inundation zones and flood prone areas can present hazards to a
transmission line. Because flood waters can erode and scour soils surrounding the poles, aréas prone
to frequent flooding should be located and avoided if possible or carefully considered in selecting
alignments and pole locations. The risk of flooding can, however, be mitigated by proper design
of the pole foundations and by adjusting span lengths. Tsunami inundation zones are areas that
would potentially be inundated by tsunami waves. It is therefore important to locate the inundation
zones and avoid siting the line within the zone if possible because of the added risk that a line could
be heavily damaged or destroyed if a significant tsunami wave were to inundate coastal and nearby

inland areas.
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Streams, Gulches and Surface Water Boundaries

The locations of surface water bodies that may impact transmission line routing are shown on Figure
Al-7, Topographic Features and Warer Resources. The potential influence of streams and gulches
in flooding the study areas is discussed in the following section. The locations of streams, gulches,
irrigation ditches, ponds and reservoirs are based on topographic maps prepared by the U.S.
Geological Survey, dated 1983.

Floods from Storm Runoff

A flood is the inundation of lands not normally covered by water. Some flood flows are due to
storm runoff, which causes a temporary rise of the water level in a stream or other water courses
in excess of the physical limits of the channel. Such flood result in the inundation of adjacent lands

generally referred to as flood plains.

Rainfall in West Maui and the study area generally varies from about 20 inches near the coast to
about 400 inches at higher elevations. There are many streams, both perennial and intermittent, in
the study area, ‘Most of the perennial flow is diverted in the upstream reaches for irrigation.
However, during heavy rains, many of the streams overflow and inundate the lower coastal areas
(DLNR, 1971).

Potential 100-year flood areas as indicated by the Federal Emergency Management Agency or FEMA
(1981), are shown on Figure Al-7, Topographic Features and Water Resources Map, These
potential flood zones appeared to occur primarily in low-lying areas at and near the mouth of the
Hahakea Gulch, Kahoma Stream and Olowalu Stream, and part of Lahaina and the Kealia Pond
areas. The recent completion of the Kahoma stream flood control project in April 1990 appeared
to reduce potential flooding areas to the general vicinity of the stream channel and some low-lying
coastal areas (FEMA, 1991).

Tsunami

Seismic sea waves, or tsunami, is an extraordinary type of ocean wave produced by a sudden

tectonic displacement of huge earth mass on the ocean floor. Tsunami activity causes destruction
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by a violent and turbulent mass of water, referred to as the bore type. Documented tsunami
activities that have affected the study area are summarized below:

Date Location Approximate Wave Height

November 7, 1837 Lahaina 11 feet

May 17, 1841 Lahaina 3 feet

April 1, 1946 Maalaea 8 to 10 feet
April 1, 1946 Lahaina up to 12 feet
April 1, 1946 Olowalu 8 to 10 feet
May 23, 1960 Lahaina to Maalaea 9 to 10 feet

The FEMA maps (1981) indicated that only narrow zones along the coastal areas are prone to 100-
year coastal flood with velocity (Zone V-12) or tsunami inundation, The FEMA flood boundaries
were estimated based on data and topography at the time of their evaluation. Potential tsunami run-
up heights may vary if the topography in these areas changes.

Wind Factor

Although only three Hurricanes (Dot, Iwa and Iniki) have struck the Hawaiian Islands in the last 35
years, recent weather satellite observations have shown that there are much more tropical cyclones
approaching but passing the islands than known earlier (U.S. Army Corps of Engineers, 1984).
Further, Hurricane Iniki destruction and damage particularly to the island of Kauai in September
1992 emphasized the need to consider wind factors in transmission line routing and design.

Hurricane wind speeds are substantially higher (over 100 miles per hour) than the trade winds
(generally 4 to 20 miles per hour), Further, wind speed may be amplified because of terrain effects

(University of Hawaii, 1990: Professor Art Chiu, personal communication, 1991).

® Valleys: When winds enter a valley, wind speed may amplify in the narrow part of the
valley. This situation may resemble the "Venturi effect”.
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* Hills or mountains: In general, wind speed tends to increase on the windward slope and
reaches a maximum at or near the summit.

* Mountain downslope winds: Wind speed also accelerates downhill. The acceleration
of winds to the lee of the Koolau and the Waianae mountain ranges on Oahu occurred
during hurricane Iwa (National Research Council, 1983).

However, no analytical procedure is currently available to calculate the amplification of winds
through valleys, or the acceleration of winds to the lee of mountain ranges (University of Hawaii,
1990). Nevertheless, quantitative data on wind amplification effects can be obtained using wind
tunnel analysis (A. Chiu, personal communication, 1991), if such information is required for
structural design.

The U.S. Army Corps of Engineers (1984) indicated that during Hurricane Iwa, much of the wind-
damaged properties in Kauai could be related to winds that were topographically enhanced much
more than the sustained wind speeds. In Kauai, damages were mainly to transmission and
distribution systems and structures. Most of the island was without electricity during the height of
the storm (U.S. Army Corps of Engineers, 1983).

In Oahu, Iwa’s winds damaged eight of Hawaiian Electric’s fourteen 138KV transmission lines, more
than 100 poles supporting 46KV circuits were toppled, and at least an equal number of distribution
circuit poles were also reported down (U.S. Army Corps of Engineers, 1983). Ninety one percent
of Oahu was without electricity at the height of the storm.

The island of Maui was further away from Iwa’s track and the damages were much less compared
to Kauai and Oahu. However, based on a worst case hurricane scenarios developed by the U.S.
Army Corps of Engineers (1984), the maximum gust could be 145 knots for a hurricane that
approaches the Hawaiian Islands from the southeast or east, and a 120 knots maximum gust for a
hurricane approaching from the southwest or south. In developing possible scenarios for hurricanes
approaching the Hawaiian Islands from the southwest, the U.S. Army Corps of Engineers (1984)
suggested that on Maui, certain regions may have stronger winds than other areas because of

topographic enhancement of the wind speeds. These areas of enhanced winds include: the southern
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coast from Cape Hanamanioa to Kihei to Kaanapali, the southwestern slopes of Haleakala, and the
West Maui Mountains. Thus, the concept of potential local terrain effect on wind speed, such as

steep and narrow valleys within the study area, is considered in this constraint evaluation.

Constraint Ratings

Tsunami Inundation Zone - HIGH CONSTRAINT

Historical tsunami data (DLNR 1971) and FEMA (1981) described above indicate that only narrow
zones along the coastal areas and some nearby inland areas in the Maalaea Bay area will be prone
to inundation by tsunami waves. Tsunami inundation zone is rated a high constraint because the

waves can destroy or damage transmission lines and poles in these areas.

Flood Prone Areas (100 year flood zone) - MEDIUM CONSTRAINT

A flood is the inundation of lands not normally covered by water. Some flood flows are due to
storm runoff, which causes a temporary rise of the water level in a stream or other water courses
in excess of the physical limits of the channel. Such floods result in the inundation of adjacent lands

generally referred to as flood plains.

Flood prone areas do not preclude construction of transmission lines but may require special siting
and engineering to minimize the potential loss of poles during a major storm event. Therefore, these

hydrologic factors are rated medium constraint.

SLOPE, GEOLOGY AND SOILS

Overview

Geology and soils factors that could influence the siting of a transmission line include hazards that
may cause difficuity and added expense during design and construction. In addition hazards related
to slope and slope stability could affect the reliability of the transmission line after its installation.
Three geologic and soils factors were identified as relevant to locating a transmission line corridor:

geologic and seismic hazards, slope-related factors and soil characteristics,

Geologic and Seismic Hazards
This category includes such factors as fault rupture, earthquakes, volcanism and other ground
movement-related hazards. The Hawaiian islands are of volcanic origin but the hazards related to

active volcanism are primarily confined to the island with the youngest geologic age, Hawaii.
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However, geologic and seismic hazards were reviewed at the regional level to ensure that these types
of hazards would not significantly affect the siting of the line.

Slope-Related Factors

Slope can substantially affect the length of the line, position of poles and substations, length of access
roads, construction methods required for access roads, and the amount of earth-work for road and
pole line construction. Although construction in steep slopes can generally be accomplished, it tends
to increase project construction and maintenance costs.

It is self evident that gentler slopes are more suitable than steeper slopes for pole line construction
and access road location. A common threshold used to distinguish "steep” slopes are those greater
than 30 percent.

Areas with severe slope instability can also present constraints to siting because of the potential for
losing a pole in a landslide and the consequences of having to shut down the transmission line for
extensive repairs.

Erosion - Related Factors
Soils that are subject to severe erosion potential and soft, loose or wet soils can make construction
difficult and can potentially affect the stability of the pole line in a severe storm event,

!I'IVQI'ILQI‘ Y

Geologic Formations
The USGS geologic map (Stearns, 1942) indicates that six main geologic formations are present in
the study area.

&_cﬂt_gl_lyv_ial_m, Primarily consisting of stream or flood deposited silt, sand and gravel, Soft
silts and loose sand deposits may occur within these younger sedimentary deposits, Typical

transmission pole design may not be adequate in areas where soft or loose sediments occur at or near
the ground surface, due to potential low bearing capacity and low resistance to lateral and uplift

forces.
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Older_alluvial deposits, primarily consisting of stiff, bouldery clayey silts. The older alluvium
mainly occur on alluvial outwash fans, along the valley floors and at the mouth of the major streams
and gulches. Clay soils may be potentially unstable in areas of excessively steep slope, and/or

excessive porewater pressure conditions.

Basaltic a’a and pahoehoe lava flows of the Wailuku Volcanic Series. Competent rock formation
generally can provide firm support for transmission line structures.

Local cinder cones, consisting primarily of fire fountain type deposits of cinder, spatter, and pumice,
of the Lahaina, Honolua and Wailuku Volcanic Series.

Thin beds of friable vitric tuff of the Wailuku Volcanic Series. Daylighting of adversely oriented
friable tuff beds on valley walls may pose potential threat to rock slope stability.

Weathered andesitic lava flows of the Honolua Volcanic Series. Based on helicopter reconnaissance,

these lava flows appear highly susceptible to weathering and erosion.

Slope
General topography and slope gradients in the study area were evaluated based on maps prepared
by the United States Geological Survey (1983) and the Soil Conservation Service (1972).

Along the coastal and alluvial plains, the general topography is gently sloping (mostly 5% to 13%
slope) towards the shore. Above an elevation of approximately 400 feet, the slope of the terrain
range from about 15% to over 50% In these areas, numerous deeply dissected major valleys and
gulches trend across the study area. Steep terrain may impact the proposed transmission line by
increasing the potential for landslide and progressive slope movements, particularly in areas where

expansive soils and erosion prone deposits occur.
Steep terrain can result in poor accessibility, and potentially significant increase in construction costs.

Another effect that results from steep terrain with long deep ravines and gulches is the potential for

amplification of wind speed.
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Soil Factors

The U.,S. Department of Agriculture’s soil survey map of Maui (Soil Conservation Service, 1972)
¢classified the surface and near-surface soils in the study area into 37 types. The soil types were
reviewed for potential for slope instability, particularly in areas with abundant landslide scars and
a history of soil slips; erosion potential, some fine sand and silt deposits may be prone to erosion
when the protective vegetation cover is removed, for example, during construction; shrink/swell

potential, expansive clays can be unstable on slopes and can become very soft upon saturation.

The geology/soils maps, Figure Al-8, shows the distribution of soils with these characteristics.

Seismic Hazards

Seismic risk maps have been prepared for all of the Hawaiian Isfands by the U.S. Coast and Geodetic
survey. The island of Maui is classified as seismic zone 2A by the Uniform Building Code (1989).
The design and construction of the new transmission line system should conform to requirements
outlined in the Uniform Building Code.

The island of Maui consists of two volcanoes, West Maui and Haleakala (Stearns and MacDonald,
1942). The study area is located mainly in the southern and southwestern foothill of the West Maui
volcano. The ages of lavas of the West Maui volcano are estimated to range from about 2 million
years (McDougall, 1964) to more than 25,000 years old (Crandell, 1983). The likelihood of a future

eruption on West Maui appears to be remote (Mullineaux et. al., 1987).

Since the study area is located in areas that has not been affected by lava flows for at least 25,000
years, the potential of volcanic hazards affecting the study area in the future is considered to be very

low.

Constraint Ratings

Slopes Greater than 30% - MEDIUM CONSTRAINT

Slopes in the range greater than 30 percent (Figure Al-9) are of significance to transmission line
projects because of the additional engineering effort needed to design a line that passes through these
areas. Slope substantially affects the length of transmission lines, location of the line, positions of
poles and substations, length of access roads, the amount of earth movement for road and utility pole

construction and vegetation removal and construction methods. Gentler slopes are more suitable than
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steeper slopes for pole erection and access road construction because the road and line distances are
generally shorter and exposed areas are less likely to erode. While the poles do not occupy a large
area, the stability of these structures may be undermined by erosion or stressed by accumulated soil
deposits at their base. The increased difficulty in constructing stable structures, stringing conductors,
and maintaining the lines in steeper areas creates a situation where slopes of 30% or greater are

considered a medium constraint to transmission corridor siting.

Topographic data received from the U.S. Geological Survey Digital Elevation Model (DEM) were
used to determine areas that are greater than 30 percent slope, DEM data is generated from satellite
imagery and recorded digitally as cells. The resolution of the cell data is approximately 30 x 30
meters; therefore, narrow ravine areas that may be at a steeper gradient than 30 percent may not

appear on the slope map.

Areas of Landslide Deposits - HIGH CONSTRAINT
In general, these are areas of relatively steep slopes (40% to 70%), active erosion, relatively high
rainfail (25 to 200 inches per year) and where past landslides probably occurred (Soil Conservation

Services 1972),

Due to the generally remote and difficult terrain, slope stabilization work in these areas could be
prohibitively expensive. Transmission line routing should avoid siting transmission poles in these

areas; therefore, they are rated high constraint.

Areas Prone to Slope Instability - MEDIUM CONSTRAINT
In general, these are areas of steep and bouldery terrain, active erosion, and moderate rainfall (20-40

inches), (Soil Conservation Service, 1972).

Although past landslides appeared not detected in these areas (Soil Conservation Service, 1972), the
bouldery soil mantle covering steep terrain may be prone to slope instability. Site specific
geotechnical investigation and slope stability evaluation should be performed before transmission

poles are located in these areas; therefore, they are rated medium constraint,
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Soils with High Erosion Potential - MEDIUM CONSTRAINT
These areas generally include clayey silts with moderate shrink/swell potential, located over 3 to

35% slopes, and extremely weathered, friable volcanic rock outcrops.

Transmission pole siting in these areas will require site specific investigation of subsurface conditions
and evaluation of slope stability. In some areas, shallow depth to rock and careful transmission pole

siting may help to mitigate or reduce potential erosion related problems.

Soft Loose Materials/Recent Alluvial Deposits - LOW CONSTRAINT
These areas generally include recent ailuvial and dune sand deposits. Recent alluvium may contain
soft silts and may not provide adequate support to the standard transmission pole foundation. Loose

sand deposits may be prone to erosion when the vegetation cover is removed.

The potential occurrence of soft silts and loose sand deposits may require special consideration in
transmission pole design. These areas should be explored during subsequent geotechnical

investigation, to develop appropriate foundation design parameters for these soil types, if necessary.

CULTURAL RESOURCES

verview
In general, a single archaeological or historic site is usually too small to influence corridor location.
Furthermore, a single site can usually be avoided in locating a transmission line alignment,
However, it is possible that national historic districts or areas containing large complexes of
archaeological resources may have an effect on corridor location. At the regional study level, it is
helpful to identify and map known archaeological and historic sites and districts and evaluate the

study area in terms of the probability of occurrence of undiscovered archaeological resources.

A study was conducted by Cultural Surveys Hawaii (September 1991) with the objective of
identifying known and potential archaeological sites in the study area extending from the ahupuaa
of Hanakaoo in the Lahaina District to the ahupuaa of Waikapu in the Wailuku District. The study

area extends between 1.2 to 3.5 miles mauka from the shoreline,

A map was prepared (Figure A1-10) that located the cultural resources of the study area including

currently registered (at the State Historic Preservation Division) archaeological sites and site areas
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and potential site areas observed during a low elevation, aerial reconnaissance conducted by

helicopter in September, 1991.

Cultural Surveys Hawaii provided the historical context of the study area and review of previous
archaeological studies as well as recommendations in a separate technical report. Results of their

work are summarized in this section.

ltural and Historical Backgroun
A rudimentary comparative picture of the pre-western contact {i.e., before 1778) population of the
southwestern section of Maui comprising the present study area is adumbrated by figures in
nineteenth century missionary censuses (Schmitt, 1973). Results of the 1832 census, in which the
total population of Maui is 35,062, give the following populations: for Lahaina, 4028; for
Ukumehame, 573; and for Olowalu, 832. These three figures, when combined, represent 15 percent
of the total Maui population. Allowing for post-western contact (i.e., after 1778) distortions (e.g.,
disease and commercially-inspired population shifts), the population totals suggest that this portion

of Maui may have accommodated a substantial portion of the island’s pre-contact population.

The lands between Lahaina and Ma‘alaea indeed encompass areas known traditionally to have been
the residences of the ali‘i and centers of population of the maka‘ainana. Up to the end of the
eighteenth century Lahaina was indeed a pre-eminent residence of the ali‘i of Maui and, after the
consolidation of the rulership of the Hawaiian Islands by Kamehameha early in the nineteenth
century, Lahaina became the "capital” of the kingdom until the 1840s when the government moved

to Honolulu.

The nineteenth century changes - commercial, social and religious - induced by the burgeoning
foreign influx. During the year 1819 the first whaling ships arrived in Hawaiian waters and Lahaina
became a primary harbor - along with Honolulu - for the provisioning of ships in the islands. The
whaling trade flourished until the 1860s and gave impetus to the development and growing population
of Lahaina. Between 1824 and 1861, 4747 whaleship arrivals are recorded for Lahaina, representing
forty-seven percent of the total arrivals in all ports of the Hawaiian Islands. An 1846 census of
Lahaina document the changes brought to the area midway through the nineteenth century: 3,445

Hawaiians, 112 foreigners, 600 seamen, 155 adobe houses, 822 grass houses, 59 straw and wooden

houses and 529 dogs.
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The first Protestant missionaries and their families arrived in Lahaina in 1823.

Sugar cane became the basis for a commercial venture that would reshape the landscape within much
of the present study area in the second half of the nineteenth century. James C. Campbell, an Irish
entrepreneur who had come to Lahaina in 1852, during the 1860s established, in partnership with
Henry Turton, the Pioneer Mill plantation in West Maui. The plantation fields would eventually

extend from Kahana to Ukumehame.

Inventory

Previous Archaeological Study

The first island-wide systematic archaeological survey was conducted by Winslow Walker of the
Bishop Museum working between 1928 and 1929. Walker noted: "Terraces for the cultivation of
taro were seen on West Maui in the vicinity of... Lahaina, Olowalu, and Ukumehame" (Walker,
1931: 71).

Walker also identified eleven archaeological sites within the present study area. All eleven sites are
heiau of which only two were described by Walker as in “good condition.” The remainder were
either partiaily or totally destroyed. Three of the heiau are presently recorded (at the State Historic
Preservation Division) sites within the study area: Hikii heiau (State Site No. 50-50-08-2);
Ukumehame heiau (50-50-08-3); and Kawailoa heiau (50-50-03-4).

More sites were located and mapped during the Maui portion of the state-wide archaeological
inventory survey in 1973 and, during subsequent years, as the result of contracted archaeological

studies.

Recorded Archaeological Sites
Archaeological sites within the study area and recorded at the State Historic Preservation Office were
located and mapped (Figure Al-10) and are listed in Tables Al-7 and Al-8 including both pre-

contact and post-contact sites.

The names of the archaeological sites in Table Al-7 are given as they are recorded on maps and

documents at the State Historic Preservation Division. The appellation "historic" appearing in some

Al-54



—3 L1

of these names refers only to the age of the sites - i.e., they date from the post-contact (post-1778)

era - and not to any special historical significance.

As indicated at the bottom of the table, two sites: the Hale Pa‘i building (Hawaii Register of Historic
Places: May 18, 1981; National Register of Historic Places: May 13, 1976) and the Lahaina Historic
District (National Register of Historic Places: December 29, 1962) have been deemed "historic plac-
es”, i.e., they are of considerable historical, architectural, archaeological, or cultural importance.
The Lahaina Historic District encompasses approximately 60 buildings and other structures of private

and public ownership within Lahaina Town.

The heiau sites listed in the above table are traditional Hawaiian places of worship and shrines. The

petroglyphs are rock carvings that may date to either pre- or post-contact periods.

The terrace, wall, enclosure and platform features that comprise many of the sites in the preceding
table are generally traditional Hawaiian constructions of basalt boulder alignments or boulder-
constructed levelled areas. Free-standing alignments created walls delineating property areas or, in
the case of smaller constructs, enclosures for house sites or animal pens. Alignments retaining soil
areas created terraces for planting. Piled and stacked boulders created level raised foundations for
house building. The durability of these basalt constructions makes them the most ubiquitous and
perceptible archaeological remnants in areas of Hawai‘i where modern development has not yet

encroached.
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Table Al-7
RECORDED KNOWN ARCHAEOLOGICAL SITES

Map No. SrTE No, DESCRIPTION "
1 50-50-08-2 Hiki'i heiau
2 50-50-08-3 Ukumehame heiau
3 50-50-08-4 Kawailoa heiau
4 50-50-03-226 Cemelery/graveyard®
5 50-50-09-1169 Petroglyphs; rock outerop
6 50-50-09-1199 Petroglyphs; rock outerop
7 50-50-03-1200 Petroglyphs
8 50-50-03-1201 Petroglyphs
9 50-50-03-1203 Complex including petroglyphs, terraces, habilation terraces, cave
10 50-50-03-1204 Grinding stonc
11 50-50-09-1287 Complex of 17 features (including full and C-shape enclosures)
12 50-50-03-1596 Historic building; Hale Pa’i*
13 50-50-03-1776 Agricultural complex
14 50-50-03-2005 3 Agricultural terraces
15 50-50-03-2006 3 Agricultural terraces
16 50-50-03-2007 Agricultural/historic wall*
17 50-50-03-2008 Historic agricultural road* "
18 50-50-03-2009 12 Agricultural terraces
19 50-50-03-2010 Agriculturat/historic wall*
20 50-50-03-2478 Agricultural terrace
21 50-50-03-2479 2 Agricultural terraces
22 50-50-03-2480 2 Walled enclosures
23 50-50-03-2481 2 Agricultural terraces
24 50-50-03-2482 Agricultural terrace
25 50-50-03-2483 Walled enclosure; B ag terraces
26 50-50-03-2484 Walled enclosure
27 50-50-03-2485 Walled enclosure
28 50-50-03-2486 Platform; 13 grave markers
29 50-50-03-2487 Historic agriculturzl road*
30 50-50-03-2488 Walled enclosure
31 50-50-0%-2708 Historic cemetery*
32 50-50-09-2709 Irrigation ditch*
33-50 50-50-09-2816 to Eighteen sites along the Lahaina
50-50-09-2833 Pali Historic Trail (See Table A1-9)
51 50-50-03-3001 Lahaina Historic District®
52 50-50-03-2489 Footpath trail; walled enclosure; grave; 19 agrieulture terraces
53 50-50-03-2490 Wallen enclosure; habitation terrace; 2 agricullure terraces

* post-contract (after 1778) site (note: all other sites could fall into either the pre-contact or post-contact peried)

Map No. 12, Site 50-50-03-1596

Hale Pa’i, the oldest printing house west of the Rockics and located outside of Lahzina on Lahainaluna Road, was
placed on the National Register of Historic Places on May 13, 1976 and on the Hawai'i Register of Historic Places on
May 18, 1981,

Map No. 51, Site 50-50-03-3001 o
The Lahaina Historic District, comprising approximately 60 sites, was placed en the National Register of Histone
Places on December 29, 1962,
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Table Al-8

SITES SURVEYED ALONG LAHAINA PALI TRAIL

MaP No. | Si1E No. COMPONENT FEATURES TOTAL SITE AREA FUNCTION "

KK} 2816 midden, coral 3x6 m habitation

34 2817 wall, culvert in road diversion wall, 2x7T m road/water

35 2818 meodified outcrop 2x6 m road/rock quarry
36 2819* terrace, petroglyph 15x5 m shelter/art

37 2820 C-shape, wall, encl 30x50 m shelter/unknown
38 2821 petroglyphs, crockery, glass 10x10 m art/shelter

a9 2822 alignment 50mlig alternate trail

40 2823 alignment, 1 pe. shell 25mlg alternate trail
41 2824 cupboards 30x10m storage

42 2825 petroglyphs, walls 20x10 m art/shelter
43 2826* encl, walls, glass 24x10m shelter

44 2827 enclosure, glass 1.5%.5 m storage

45 2828 C-shapes, 1 pe. crockery 25x8 m shelter/storage
46 2829 paved terrace 4.5xl m trail

47 2830 paved terrace 4xl m trail

48 2831 alignment 65mlg alternate trail
49 2832 wall, alignments 22xlm trail

50 2833 rock shelter, 1 pe. shell & coral 23 m habitation

* tested

NOTE: A complex of probable traditional Hawaiian dryland agriculture features was observed in Manawaipuco Gulch,
inland of the historic paved road. It was not recorded because it is located about 45 m outside of the survey corridor.

The Lahaina Pali Historic Trail, apparently constructed in the mid-nineteenth century, is a 4.5 mile
long foot and horse trail connecting Lahaina and Wailuku. It is a demonstration trail of the
Statewide Trail and Access System. It may be the precursor of a late nineteenth century road
between Ukumehame and Ma‘alaea. The trail is stone curbed and walled in open areas and cut and
faced in gulches. A recently completed archaeological survey (Tomonari-Tuggle and Tuggle, 1991)
recorded eighteen sites along the trail route (within a 50 foot wide buffer zone on each side of the
trail) (Table Al-8).

The survey report summarizes the sites:
With two exceptions (Site No. 2816 and 2833), all sites are related to construction and use of the
trail or the old coastal road. These 16 trail or road-related sites include alignments, enclosures,

walls, petroglyphs, terraces, and C-shaped structures. They appear to have functioned as alternate
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trail routes, for water diversion, quarrying, trailside art, storage, and shelters...These sites are in fair
to excellent condition...Sites 2816 (a midden scatter) and 2833 (a rock shelter) may be pre-contact
Hawaiian sites that may also have been used into the post-contact period. (Tomonari-Tuggle and
Tuggle, 1991: 3)

The report also describes the trail’s condition: "The trail is heavily overgrown but it is in fair to
excellent structural condition, with exceptional preservation along some sections” (Ibid.). The trail

may, in the future, be developed and access opened for recreation and hiking by the public.

Areas of Good Cultural Resources Potential

A low-level aerial (helicopter) reconnaissance survey 6f the entire study area was completed by
Cultural Surveys Hawaii on September 25, 1991 for the purpose of identifying and plotting
previously unrecorded or potential site areas, and obtaining a general knowledge of present

conditions within the study area.

Two site areas, designated Site Area 1 and Site Area 2 on Figure A1-10, were observed within the

study area during the aerial survey.

Site Area 1 is located at the makai end of the west ridge and on the alluvial fan of Ukumehame
Gulch, roughly between the 100 to 500 foot elevation. A rectangular enclosure was positively identi-

fied and it is suspected that similar sites are located within the bounds of the site area,

Site Area 2 is located on the flood plain of Launiupoko Stream at an elevation of 400 to 600 feet.
Plentiful habitation sites and agricultural terraces were observed within this area.

Ms. Agnes Griffin of the State Historic Preservation Division reports that an archaeological study

presently in preparation has found similar sites within Launiupoko (A. Griffin, personal
communication, October 1991).
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Conclusions and Recommendations

The archaeological investigations indicate the presence of a substantial pre-contact (pre-1778)
Hawaiian population within the southwestern portion of Maui encompassing the present study area.
Such a population would have created religious, habitation, craft and agricultural structures
associated with a vibrant, coherent, regenerative society. Many of these structures have remained
intact within the study area despite years of modern impacts, as evidenced by the number of sites
already recorded, demonstrating the concentration of activity along the western slopes and lowlands
of West Maui,

As an adjunct to the task of locating archaeological sites, Cultural Surveys Hawaii has included a
preliminary delineation of mid-nineteenth century Land Commission Awards (LCA) within the
present study area. The majority of these awards, given out following the Great Mahele of 1848,
were kuleana, i.e. parcels of land conferred to native non-ali‘j Hawaiians able to prove that they
lived upon or actively farmed these lands. Individual LCA parcels, the locations of which were
derived from modern tax maps, are plotted on the accompanying study area map. The points
marking LCA locations on the map, though not indicating the size of the individual parcels, represent
house lots and agricultural fields that were actively utilized by native Hawaiians up to and beyond
the 1850s. The use of these parcels in the nineteenth century probably follows the same patterns
developed in pre-contact (pre-1778) times. Thus the parcels may represent ancient settlement
patterns within the study area and may give clues to the potential location of structures and artifacts
associated with both the pre-contact and post-contact Hawaiian population.

The population distribution indicated by the LCA patterns suggests widely dispersed habitation and
agricultural activities throughout major portions of the present study area. The populace appears to
have been scattered across alluvial fans with activity concentrated in the well-watered drainages and

along the coastline.

Based on the sites already recorded, site areas observed during the aerial reconnaissance, and the
LCA information discussed above, we would expect some impact to archaeological sites within the
present study area regardless of the route proposed for the transmission line. This is especially true
for the Lahaina area, ali stream valleys, alluvial fans and coastal areas within the study area.
However, the upper elevations of the valley walls and the ridge crests between valleys are generally

considered to have low probability of archaeological site occurrence,
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Wherever the transmission line corridor crosses archaeological sites it is probable that the State
Historic Preservation Division will minimally require archaeological surface survey. LCA parcels
are considered locales of potential archaeological concern as they represent areas where habitation
and agricultural activities are known to have occurred. Thus any specific LCA parcels to be
impacted by a potential transmission line corridor will also require archaeological surface survey and

archival research.

An additional concern of the State Historic Preservation Division is traditional Hawaiian site
remnants and artifact scatters in existing sugar cane fields. This concern can be addressed by surface

inspection of the transmission line corridor where it passes through cane fields.

Also, older plantation constructions and structures such as flumes, irrigation ditches and camp
buildings are of archaeological concern because of their age and value in the recording of a fast-
disappearing segment of Hawaiian history. Any of these elements of plantation life potentially
affected by the transmission line corridor would likely require some effort to document their history

and use.

Several recommendations resulted from the regional study phase of the project:

1) The transmission line corridor should be routed to avoid known archaeological sites. Of
special concern is the avoidance of any impact to heiau and petroglyph sites as they are
of particular cultural significance.

2) Where the corridor must pass across known archaeological sites, placement of the poles
should be such that impact to these sites is avoided.

3) Consider placing the transmission line corridor at as high an elevation as possible to
reduce impact to archaeological sites likely to be located in the valleys.

4) The Lahaina Pali Historic Trail, a nineteenth century foot and horse trail is currently a
demonstration trail of the Statewide Trail and Access System. It will be developed in the
future with access open to the public for hiking and recreation. Thus a potential
transmission line corridor should avoid any impact to the trail, the archaeological sites

associated with it, and the trail’s immediate surroundings.
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Constraint Ratings
National Register District, Lahaina Pali Trail and National or Hawaiian Register Sites - HIGH

CONSTRAINT

Within the Lahaina Study Area there are two areas that have National Register Status. Having been
placed on historic registers, two sites: the Hale Pai building (Hawaii Register of Historic Places:
May 18, 1981; National Register of Historic Places: May 13, 1976) and the Lahaina Historic District
(National Register of Historic Places: December 29, 1962) require special attention if they would
be affected by any projected transmission line corridor. Of specific concern in planning, according
to a guide prepared by the State Historic Preservation Division, the Hawaii Register "require(s)
review of privately funded projects that may affect historic properties. This review is done under
state and county laws and permit procedures: (State Historic Preservation Division [n.d.]). At the
same time, "the Hawaii and National Registers do not stop county, state and federally assisted
development projects” (Ibid.). Because of the lengthy review and permit process with low

probability of approval, these areas are rated high constraint.

Recorded Pre-Contact and Post-Contact Sites - MEDIUM CONSTRAINT

Cultural resources do not usually constrain transmission line siting, because their locations are
usually small or discrete units that can be avoided during the alignment and right-of-way selection.
However, any sites on the National Register fall under the protection of the Historic Preservation
Act (1984), and known archaeological locations are of public concern. As such, they must be
avoided during construction of the line. Reviews, studies, and approvals during the design of the
line may mean time and potential financial delays; thus they are considered a medium constraint to

siting. It is important to identify and avoid these areas during the corridor identification stage.

RRIDOR IDENTIFICATION
COMPOSITE CONSTRAINT ANALYSIS
The data analysis and constraint ratings described in the previous section classify each mapped data
factor according to its suitability for transmission line siting as exclusion, high, medium, or low
constraint areas. Exclusion, high and medium constraint ratings are summarized in Table A1-9; all

other factors are considered low constraint or opportunities for siting.

After each data factor had been assigned a constraint rating data factors with exclusions, high and
medium constraint ratings were separated from data factors with a low constraint rating by the

computer mapping system.
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DAT LGORY

Existing Land Use

Land Ownership
Land Regulation
Existing Land Use

Existing Utilities/
Transmission Separation

Biological Resources

Topography and Water Resources
Geology & Soils

Cultural Resources

Land Regulation

Existing Land Use

Existing Utilities/

" Transmission Separation

Proposed Projects

Biological Resources

Topography and
Water Resources

Slope

Geology and Soils

Cultural Resources
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Table Al-9
CONSTRAINT RATING SUMMARY

CONSTRAINT RATING

—-- EXCLUSION AREAS —
Active Landfills

~— HIGH -
U.S. Coast Guard Land

State Conservation District Lands [Protective {CP) Subzone]

Shooting Range

Areas Within 250 Feet From Existing 69KV Transmission Lines

Natural Area Reserve
Plant Sanctuary or Reserve
Endangered, Threatened or Sensitive Plant Species Habitat

Tsunami Inundation Zone
Areas of Landslide Deposits

National Register District
National Register Site (Hawaii Register Site)
Lahaina Pali Trail

— MEDIUM -—
State Conservation District Lands [Limited (CL) Subzene]
State Conservation District [Resource (CR) Subzone]
State Conservation District [General (CG) Subzone]
Special Management Area (SMA)

Residential

Commercial

School

Resort

Parks/Recreation/Golf Course/Cemetery
Lahaina Pali Trail

Public/Community Facility

Quarry

Communication Site

Reservoir

Areas Within 500 Feet From Existing 69KV Lines

Projects Under Construction
Lands Adjacent to Plant Reserves and Sanctuaries

Flood-prone Areas (100-year flood zone)

Slopes Greater than 30%

Arcas of High Erosion Potential
Areas Prone to Slope Instability

Surveyed & Recorded Pre-Contact Site
Surveyed & Recorded Post-Contact Site
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Plots of the constraint categories were generated by computer. The exclusion and high constraints
were plotted on one overlay and medium constraints were divided into two groups and plotted on
Separate overlays. The two groups were: 1) land use and land controls constraints and

2) engineering, biology and cultural resource constraints. Low constraint areas were not plotted

since these were considered opportunities for siting.

The constraint overlays were then used to identify areas of high constraint and to highlight areas of
least constraint which could Provide opportunities for the jocation of transmission corridors, Areas
having multiple exclusion, high, or medium constraints were considered to be the least suitable for
siting a transmission line corridor, Generally, the most highly constrained areas were along the
shoreline and in areas of steep terrain, In the remaining portion of the study area there were isolated

areas that contained multiple constraints to be considered in identifying corridors.

SITING ISSUES AFFECTING CORRIDOR LOCATION

cover large areas, broad general siting issues will be emphasized in the constraint analysis although
sensitive site-specific issues (eg. an historic building located in a particular valley) will also be

considered,

Some general considerations:

¢ State of Hawaii Department of Land and Natural Resources has Jurisdiction over
approximately 60% of the project area,

® More than one half of the study area is within public Jurisdiction by the State of Hawaii
and the other half is privately owned. Most of the private land is in large parcels (greater
than 250 acres). Pioneer Mill Co. (Amfac IJMB/Hawaii) is the largest private
landowner.

* Honoapiilani Highway, State Route 30, is the only travel route to West Maui from the
southern portion of the Island. It connects Lahaina and the north shore with the central
areas of Kahului and Wailuku, Itis a scenic, coastal road with aesthetic and recreational

values,
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With exception of Lahaina, Kaanapali Resort, and several small townships like Olowalu
and Mopua, the area is of rural character and contains primarily open undeveloped
rugged lands, grazing area, and cane fields.

Electrical system reliability is increased by maintaining separation between the
transmission elements in the electrical system. In the event of one pole falling, the lines
from one line would not damage the adjacent line. The Public Utilities Commission’s
minimum separation requirement is the length of the tallest structure, in this case, 70 feet.
For purposes of this planning study, the minimum separation from the existing 69KV
transmission line is 250 feet.

The entire study area contains rough terrain most of which is dissected by gulches
running perpendicular to the proposed corridor. These gulches range between 35 - 2000
feet wide and they often form deep ravines.

The sensitive biological resources are generally found in the upper reaches of the
watershed and within the West Maui Forest Reserve mauka of the study area. A few
scattered areas of endangered and candidate plant species occur around Puu Hona,
Manawainui Guich, Puu Hipa, and Paupau.

The SMA (Special Management Area) extends across the entire study area along the
shoreline. Due to regulatory requirements, siting within the SMA should be avoided.
Limited and Resource subzones of the Conservation District occur along the shoreline
between Maalaea and Lahaina.

One-third of the study area is within terrain of slopes greater than 30 percent; the steepest
portion being within the Maalaea-Ukumehame study section.

Soft loose materials/recent alluvial deposits occur along most of the shoreline and near
shore areas. Steeper terrain contains areas of landslide deposits, areas prone to slope
instability and soils with high erosion potential.

Almost the entire shoreline is prone to flooding and much is within the tsunami
inundation zone.

The two existing 69KV transmission line corridors are located in the center of the study
area from Maalaea to Wainee, near Lahaina, where they branch to a makai and mauka

corridor.
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In the Power Plant Study Section I, siting is influenced by the presence of other 69KV lines and the

shoreline:

Maalaea Power Plant is within the SMA, requiring SMA approval to construct the new
line.

Ninety percent of this study section is cultivated for sugar cane,

Four transmission lines exit the Maalaea Power Plant and traverse the power plant study
section to converge at the Honoapiilani Highway at a single crossing.

Siting at this crossing will require coordination with Wailuku Agribusiness and the State
Dept. of Transportation.

High density multifamily residential and commercial use exists on the shoreline near
Maalaea power plant, confining any shoreline corridor alternative.

Borrow pit/quarry area with slopes greater than 30% is located near the Honoapiilani
Highway crossing.

Crossing is further congested near the borrow pit/quarry by the presence of two post-
contact historic sites, a historic cemetery and an historic irrigation ditch.

Tsunami inundation zone exists makai of the Maalaea Power Plant.

Within the Maalaea-Ukumehame Study Section II, the siting issues relate to terrain, land ownership

and regulation, and protection of viewplanes and recreational and archaeological resources:

* The majority of the State of Hawaii owned land is in Conservation Land Use District.

Use of these lands will require a Conservation District Use Permit.

Limited and Resource subzones are located along the shoreline as well as inland areas
while two Protective Subzone areas occur inland. The existing 69KV transmission lines
cross the area designated Protective Subzone surrounding the Manawainui Gulch. The
transmission lines cross Hanaula Gulch which is designated Limited Subzone.
Transmission lines are not specifically a permitted use in these subzones and conditional
use will require Board of Land and Natural Resources approval,

Lahaina Pali Historic Trail traverses the Ukumehame area between Ukumehame Beach
Park on the Honoapiilani Highway and Wailuku Agribusiness property. Since this trail
has both recreational and historic preservation values, crossing or paralleling of the trail

may be an incompatible use.
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A shooting range is located in the makai portion of the study section across the
Honoapiilani Highway from the Ukumehame Beach Park.

Recreational facilities include the Lahaina Pali Historic Trail, C. Brewer golf course,
shooting range, Ukumehame Beach Park.

Pineapple is cultivated in the fields west of the Honoapiilani Highway both north and
south of the existing 69KV lines. The new corridor should avoid these fields.
Endangered and candidate plant species have been reported around Puu Hona, although
it is suspected that the populations have diminished due to overgrazing and off road
vehicle use.

A complex of pre-contact archaeological features are located above McGregor Point and
numerous post-contact sites are located along the Lahaina Pali Trail.

The area is characterized by steep terrain consisting of slopes greater than 30 percent
slope and dissected by gullies and ravines. The steep slopes rise up quickly from the
narrow shoreline highway, and cover approximately 50% of the study section.

The upper Manawainui Gulch is surrounded by soils with high erosion potential and areas
prone to slope instability.

DLNR owns a native plant reserve at upper Manawainui Gulch,

A few areas of landslide deposits exist in the area between Ooawa Kilika Gulch and
Paleachu Gulch.

Areas prone to slope instability exist on the Kaunoahua Ridge.

In the Olowalu-Makila Study Section llI, the siting issues relate to geology and soils, existing and

proposed land use:

Pioneer Mill Co. cultivates most of their lands for sugar cane production, and

the edge of cane fields presents an opportunity for siting the line.

Townships of Mopua and Olowalu and surrounding private residential areas are located
in this study section and recreational beach parks are located in several shoreline areas.
Since the terrain is not as steep as in other study sections, gulches are usually narrow and
shatlow,

Makila Stream contains numerous Land Commission Award Parcels and two areas with

good cultural resources potential occur under the existing 69KV lines.
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Puu Hipa and Puu Mahanaluz Nui and a Quarry area contains steep slopes and soils with
high erosion potential.

Areas prone to slope instability occur near Luakoi Ridge and landslide deposits occur
north of Luakoi Ridge.

Pioneer Mill Co.’s irrigation ditches run parallel to the proposed transmission corridor.
Pioneer Mill Co.'s distribution lines extend along the shoreline from the mill in Lahaina
to the Ukumehame Beach Park.,

In the Lahaina-Wahikuli Study Section IV, the existing land use is more complex and some of the

siting issues relate to land ownership and jurisdiction:

Lahaina Town and Puamana dominate the western portion of the study section. Lahaina
Historic Town Center is a National Register District, highly developed with residential,
churches, schools, commercial, and public facilities throughout,

The Lahainaluna School is in the foothills of the West Maui mountains and the urban area
extends from the town center of Lahaina to the school property.

Cane fields cover approximately 60% of the study section and surround Lahaina and
extend inland to the steeper slopes; the transmission corridor cannot avoid cane.

The Lahaina Bypass (Honoapiilani Highway Bypass) is in the final design engineering
phase. It will be constructed within the next five years between Launiupoko and
Honokowai.

State of Hawaii Housing and Finance Development Corporation (HFDC) is developing
the Lahaina Master Planned Community; Phase I is under construction and Phase II is
delayed due to ceded lands issue.

The proposed Wahikuli Substation, original endpoint of the project, is located within the
HFDC Lahaina Master Planned Community.

Kahoma and Kanaha Streams cross the study section. Kahoma Stream flows in to a flood
control channel which ends at the coast near the harbor. This linear feature is designed
to control flooding in central Lahaina, Another flood control project is planned for
Kauaula Stream,

A National Register site, Hale Ppai, the oldest printing shop west of the Rockies is located
on Lahainaluna Road.
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e Hahakea Stream has been surveyed and contains numerous recorded pre-contact
archaeological sites.

e The Paupau plant sanctuary is located makai of Paupau puu.

s Steep slopes (> 30%) occur along the study area boundary and along Hahakea, Kahoma,
and Kanaha streams, and some landslide deposits occur in the upper reaches of the above
mentioned streams.

e Several Pioneer Mill Co. irrigation ditches parallel the transmission corridor representing
potential siting opportunities; two large reservoirs occur within the study section.

e Pioneer Mill Co and MECO share transmission poles in several locations within the study

section

ALTERNATIVE CORRIDOR IDENTIFICATION

The results of the constraint and opportunities analysis along with additional evaluation of the data
maps was used to identify alternative corridors 1/4 to 3/4 mile wide. These alternative corridors
generally followed three main routes (i.e. mauka, central and makai) from the Maalaea Power Plant
to the vicinity of the proposed Wahikuli Substation. These alternatives had numerous opportunities
to cross between the three main routes and subalternative routes to exit the power plant and to enter

the proposed substation site.

The altarnative corridors were identified as individual segments and the segments were labeled with
letters referring to the study section in which they are located as well as a sequential number. For
example those segments labeled "MU" indicate the corridor segments are within the Maalaea-
Ukumehame study section. The alternative corridors are shown in Figure Al-11. The following

is a brief description of the corridor segments in the four sections of the study area.

Power Plant Study Section I

In the Power Plant section, four corridor segments were identified. Segments PP-1 and PP-2 are
parallel to each other and to the existing transmission lines exiting the power plant toward West
Maui. PP-1 is on the Wailuku side of the existing transmission lines while PP-2 is on the Maalaea
side. PP-3 follows the shoreline between the power plant and the Honoapiilani Highway. Segment
PP-4 is a connecting segment between the intersection of PP-1 or PP-2 and the makai corridor

segments; it follows the Honoapiilani Highway for the entire length of the segment.
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Maalaea-Ukumehame Study Section II
This section consists of thirteen (13) corridor segments. The segments combine to form three basic

corridor alternatives over the West Maui mountains, mauka (MU-1 & 2), central (MU-3A & 3B,
MU-4, 5,6, 7, 8and 9) and makai (MU-10A, 10B).

Olowalu-Makila Study Section III
Three long corridor segments were identified across the study section. OM-1 is the mauka corridor,

OM-2 is the central corridor and OM-3A and OM-3B make up the coastline corridor.

Lahaina-Wahikuli Study Section IV

Because of the commercial and residential land use constraints in this study section, there are
numerous (11) short corridor segments that follow the perimeter of existing and proposed
developments. Here again, there is essentially a mauka, central and coastal alternative, with a
segment following the flood contro! channel that connects mauka and central corridor segments with

the coastal alternative,
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A2. ALTERNATIVE CORRIDOR EVALUATION, PREFERRED CORRIDOR
SELECTION AND ALIGNMENT IDENTIFICATION

LTERNATIVE CORRIDOR EVALUATION
Both qualitative and semi-quantitative methods were used to compare the corridors, with the objective
of selecting a preferred corridor that balanced engineering, environmental and economic factors as
well as landowner preferences and concerns. A qualitative assessment (see Corridor Segment
Comparison below) was made by examining the existing resources within each corridor segment and
through discussions with landowners (and lessees) and agricultural operations personnel. A semi-
quantitative assessment (see Sensitive Analysis, page A2-9) was made by conducting 2 numerical
sensitivity analysis of the various feasible corridor alternatives. The sensitivity analysis was designed
to compare the constraints and opportunities of the alternative corridor segments and to assist in the

evaluation and screening of alternative corridors and the selection of a preferred corridor.

CORRIDOR SEGMENT COMPARISON

Alternative corridor segments, as identified through the constraint analysis, were compared for their
feasibility for siting a transmission line. Environmental resources within each corridor segment were
recorded in a corridor comparison matrix (Table A2-1) by overlaying the corridor segments on each
regional data map and recording the conditions within each segment. Construction cost for wood
pole line designed to withstand 60 mph wind loads was estimated at $250,000 per mile for flat to
moderate terrain which was accessible and $350,000 per mile for steep or inaccessible terrain
(HECO Engineering, March 1992). A more definitive estimate of the cost was deemed necessary
to more adequately compare the cost of the various alternatives; this cost comparison is presented

in later sections of this Appendix.

The matrix (Table A2-1) provides a summary of the major land jurisdiction and use, environmental

resources and engineering factors by individual corridor segments.

A2-1



EVALUATION CATEGORY

TABLE A2.1

CORRIDOR SEGMENT COMPARISON

ﬁ_————_———%

POWER PLANT STUDY SECTION CORRIDOR SEGMENTS

PP-] PP-2 PP-3 PP4
LAND OWNERSHIP A & BHCES ALBHCRS ALB/HCES AZB/HCES
State of Hawaii-HP Hwy ROW
Wathdk s
LAND REGULATION Agricuhura) Primarily Agricultural Agicuttural for S0% of HP Highway ROW in Center
Limited Sub; H) T Agriculura) LUD
corner (2%) of segment may be Urban for 30% of sepment.
avoided, SMA covers 0% of
SMA covers 3% of segment segment,
may be avoided,
EXISTING LAND USE Sugar cane qury (M) Sugar cano quarry (M) Maabea Commercial Area
™)
Small Boat Harbor
Kanaio Town
PR
PROPOSED LAND USE Project District 2 Keala Pond Development Maahea Trangle Project SF Rosidentinl Howsing AZ:B
Kealia Pood Development AZB Kealm Pond Development HP Hwy Widening
A&B ASB
SF Residentin]
l' BIOLOGICAL RESOURCES Agricultural Agricuburad Agricultural Ruderal Vogsiation
|| cuLTURAL RESOURCES No reconded sites 2 Recorded poss - No recorded sites No recortod sitcs
Contact Sites (M) under lines
historic cemetary
SLOPE, GEOLOGY AND Flat Temain Flat except for quarry Flat soft lomws soils for Fit Termain

SOILs

entirs acgment,

TOPOGRAPHY AND WATER Flood prone area (100 year Quarry at Waikiku end of Flood prone area (100 year Crossea flood prone ares (M) of
RESOURCES ficod) (M) covers small portion Segment flood) (M) and tsunami two places

of segment nundation zooe (H) crosses

Quarry at Wailus end of top of scgment, 5%,

segmenl

Parallels 69KV Line for Porallels 9KV Line for Nooe 12KV lino purallols HP Hwy for
EXISTING TRANSMISSION Entire Segment (H) Entire Segment (H) cutire length?
LINES AND SUBSTATIONS 150 £ buffer zone (H) for 150 R buffer zono (H) for entire

entire segment
300 ft bulfer zoae (M) for

catire segment

segment
500 It buffer zone (M) for eatire

by
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EVALUATION
CATEGORY

TABLE A2-1 (Continued)
CORRIDOR SEGMENT COMPARISON

MAALAEA - UKUMEHAME STUDY SECTION CORRIDOR SEGMENTS

MU-1

Mu-2

MU-3A

MU-3B

LAND OWNERSHIP Waildu Ag Wailulu Ag 45% Stats of Hawail Stats of Hawaii Stats of Hawaii
State of Hawaij $5% (Porrsira Lenaox) (Perroima Loassos) (Purroira Lessoc)
Other Private
aloog const
LAND REGULATION Agricutural LUD Corservation LUD: Canservation LUD: Conservation LUD: Urben LUD along const
Protective Subzons (H) Resource Subzona (M) Resource Subzane (M) consCIVRtian:
CTOMes bogment in 2 cavers enlire segment, covers eatire segment Rosourcw Subzone (M)
Places, CTOsss sopment 10%,
Resourcs (M) & Gesenal Limited Subzane (H)
(M) Subzooes cover most covers 0% of segment,
of segment, CGeneral Subzone
Agriculiural LUD for covers 40% of segroeot.
2,000 fr, SMA covers 90% of
segment.
EXISTING LAND USE Rock piles unused land Undeveloped open Orazing Grazing Grazing
Reservoir (M) Lakaina Pali Truil Reaidential (M) along
accoss from pinespple comt,
fiekds
PROPOSED PROJECTS Nooe None Nooe Nooo HP Hwy widening at
Maabea Boat Harbor
Entrance
BIOLOGICAL Mixed grasshand Endangered plant spocies Mixed Grasaland Mixed Grasahand Mixed Orusaland
RESOURCES Shrubland ™ Shrubland Shrublind Shrubbind
Near Papabia Guich and
al DLNR Reserve
CULTURAL RESOURCES | No recorded sites No recorded sitea No recorded sites No recorded sitee 2 rocorded pro-contact
site (M),
Partia] complex of
Pro-contact sites
M),
SLOPE, GEOLOGY AND Leas than 30% slopa Soils with high erosion Slopes greater than 30% Slopes greater than 4 small xreas of slopes
SOILS patential (M) and arcas (M) cover 25% of 30% (M) cover 30% of | greater than 20% are
prone to slope inatability sepment, segment, scattered throughout
(M) cross segment in segment.
sevoral locations, Slopes
greater than 30% (M)
cover B0% of segment
TOPOGRAPHY AND Genlla alopes Stsep lerrain Gentle slope Geatle slopo Taunam! undation zove
WATER RESOURCES Reservoir (M) {H) covers constal arom of
Numerous Culches (5) segment.
Puy Asu and Puu Kauoche Flood prone aress (100
wilkin segment year {lood) (M) cover
conatal area of segment.
EXISTING %ﬂl:rm 6:1:(\? Line KV Line crowses comer None None None
TRANSMISSION LINES ' eatire of segment
segment. 250t (H) and 300 ft (V)
AND SUBSTATIONS buffer zones croms
segment.
#——“—;—_‘J




TABLE A2-1 {Coatinued)
CORRIDOR SEGMENT COMPARISON

EVALUATION MAALAEA - UKUMEHAME STUDY SECTION CORRIDOR SEGMENTS
CATEGORY
MU-4 MU-§ MU-6 MU-7
LAND OWNERSHIP Stato of Hawail Stats of Hawail Sats of Hawaij State of Hawaii
Perreirn Loasce Perricra Lossos Perreira Lossoo Forest Reserve
and Forest Reserve
LAND REGULATION Covscrvation LUD: Couservatioo LUD: Coxservation LUD: Conservation LUD:
Resource Subzono (M) Resource Subzoos (M) Limited Subzose (H) Protactive Subzone (H) covers
covers entiro sepment. covers eatire segment. crossce scgment 10% in 50% of segment along
Mazmawainul Culch, Hamalua Gulch,
Resource (M) subzone covens
50% of segmeat.
EXISTING LAND USE | 1.000 ft, maula of Lataina Lahaina Pall Trail crossce Grazing segment crosses 4 Open indeveloped forest
Pali Trail parallcls Gukch segmant (M), guiches ressrve bnd segihent crossos 2
Orazing Gruzing guiches parnlicls Hanalun
Qukh
" PROPOSED PROJECTS None None Nooe Nooe
BIOLOGICAL Mixed grassland Mixed grassland Mixed grassiand Mixed grassland
RESOURCES Shrubland Shrubland Shrublnd Shrubland
Entiro segment in forest
reserve
CULTURAL : 1 recorded post-contact sito 1 recorded post-contact site No recorded sitee No recorded sites
RESOURCES (M) aloag Lakaina Pali (M) along Lahsine Pali
Truil ‘Truil which passcs through
the scgmeat
SLOPE, GEOLOGY Slopos groator than 0% Slopes gresier than 0% Artas prons Lo slope instability Slopes greatsr than 30% (M)
AND SOILS {M) cover 90% of segment. (M)} caver 0% of segment. (M) cross S0% of segment. cover entire segment.
Slopes greater than 0% (M)
cover 20% of scgment.
TOPOGRAPHY AND Gulkch within center of No guiches or streama Crosses Marawainui Stsep tormain segment is on
WATER RESOURCES cosridor scgmeat. Mahlowalcla ridgs betwoen Papalua snd
Molumara Harauls Gulches
Mamwaipueo Gulch
EXISTING 500 fi bulfer xone covers Nooe 500 fi buller zove (M) paraliels 500 Pt bulfer 2one (M)
TRANSMISSION 10% of segment. segment paralleh sopment
LINES AND
SUBSTATIONS

A2-4
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TABLE A2-1 (Continued)
CORRIDOR SEGMENT COMPARISON

MAALAEA - UKUMEHAME STUDY SECTION CORRIDOR SEGMENTS

CATEGORY
MU-8 MU-9 MU-10A MU-10B “
LAND OWNERSHIP Stas of Hawail State of Hawail Stats of Hawail Muhipls Owners -
75% loased to Perreirs Forest Resscve snd lossed to Highway and lossed to Perraira State of Hawail » highway, Sats patia
25% Forest Reserve Pioneer Mill Co. ensed to Pionocr Mill Co.
Crosses Piooeer Mill Co. Pionecr Mill Co,
and 1,000 R,
LAND REGULATION Coxservation LUD: Conservation LUD: Conservation LUD: Conservation LUD:
Roscurce subzooe (M) covers Protective subzone (H) The shoreline is deaignatod Limited Subzons (H) paraliels entire
50% of segment. cover 43% of segment. Resourco Subzone [or the entire segment on Malai side of highway,
General subzooe (M) covers Resource subzona (M) segment and the land immediately Geoeral subzons paraliels maukn side
S50% of segment. covers 15% of segment. makai of the highway is of highway for 4,000 ft, and
Agricuttural LUD covers denigrated Limited Subzone. agriculural LUD paralicls mauka
40% of scgment. Marawainal Gulch ia designated highway for 8,000 ft. constal highway.
Limited Subzono. The remainder | SMA boundary covers comst for ontire
of the segment is geoeral subzone segment.
SMA boundary covers coast for
cntire segment.
EXISTING LAND Grazing crosses 1 guich Open undeveloped forest Smal arca of residential along Shooting Range (H) sl maula sida of
USE resorve Jand crosscs 3 comst (M) and HP Highway. highway.
gulches, Lahaina Pali Teail (M) crosscs Parks and recreation (M) oo makal
segment. side of highway.
Crazing Cane fields aloag 60% of sagment.
PROPOSED Neneo Nooe Nooe Nooe
PROJECTS
BIOLOGICAL Mixed grasatand Agricultural Mixsd prasltand Agriculral
RESOURCES Shrubland Parthally in forest reserve Shrubland
partially in forest reserve
CULTURAL No rocordod sites Aren of good cultural 9 recorded post-contact sites (M) Some land commission awands xround
RESOQURCES reacurces potential Chaster of recorded pro-contact Ukupehame Guich
2 recorded pro-coatact sites sites (M) at Lahaina Pali Trail
o near coast line
SLOPE, GEOLOGY Slopes groater ban JO% (M) Salt loose materials along Slopes greater than 30% cover Soft loose scils mlang eotirs segment
AND SOILS cover 90% of sepment Ukumehame Guich, 50% (M) of segment
Slopes greater than 0%
cover 4% (M) of scgment
TOPOGRAPHY AND Segment is oo ridge b Scgr Hanauls, Taunami inundation zoas (H) and Tsupami imundation zone (H) and
WATER RESOURCES Manawaipuca and Papalua Makiva, Ulumehame flood prone arcas (100 year flood prona areas (100 year flood) (M)
Gulkchen Gukhes Nood) (M) purnllel sogment pasallel segment along 90% of comst.
aloog 20% of const.
EXISTING Nons 500 ft buffer zooe parallels Nooe Nooe
TRANSMISSION portion of segment
LINES AND
SUBSTATIONS
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TABLE A2-1 (Continued)
CORRIDOR SEGMENT COMPARISON

EVALUATION OLOWALU - MAKILA STUDY SECTION CORRIDOR SEGMENTS
CATEGORY
OM-1 OM-2 OM-3A OM-3B u
LAND OWNERSHIP SO% Stais of Hawaii State of Hawaii: ksod to Primasily Pioncer Mill Co. Maulkn sido of Higiway
0% Pioawer Mill Co. Pioocer Mill Co. with two places owned by Picoeer Mill Co.
Privato subdivision crosses kaued to B, Nunes State of Hawail and oo area Malkai sida of Highway
part of scgment multi privats State of Hawali
Pioneer Mill Co.
LAND REGULATION Conservalion LUD: Conservation LUD: Couservation LUD Conservation LUD:
Resource sub: ™) R Sub o) Limited Subzone (H) Limited Subzone (H) paralies
segment at Olowalu Stream crossce segment of Olowals scgment, makai of kighway segment,
and covers )72 segment for Stream, and Rosource Subzons (M) SMA boundary covers 100% of
4,000 ft, Remainder of Agricultural LUD & existz fn one location o sepment,
sopment is Agriculursl LUD, recminder of segment. coast, Urbaa LUD: Soml] nres almg
SMA baundary covers 100% coast sbove Puumena Place
EXISTING LAND USE Open undoveloped forest Maoutly open land Constal Highway Coastal Highway Resort (M) near
resorve band crosses 17 2 Resorvoins (M) Residential (M) zones ma Labaina crosscs 4 gulches
gulches, J irvigation ditches, Quany (M) Parks & Recreation (M), 3
1 resarvoir (M) Communication Site (M) Landfill (Exclusion) crosses 6
Crosses 13 gulches, 3 aroms gulches
of cane
PROPOSED PROJECTS Puu Hipa Golf Course Puu Hipa Golf Coune Olowalu planned community Kauauls Street Flood Control
proposed by AMFAC proposed by AMFAC proposed by AMFAC Channe| crosses segment,
Alignment for Lahaine bypass
£rosses sogmment.
Dept. of Tramsportation project
approved,
BIOLOGICAL RESOURCES Shrubland Shrubland surrounding Agricukural end comstal Agricultural and constal vegetation
Endangered Spocics (M) ngricultura) kands vegetation
Candidate
Spocies (M) around Puu
Hipa. Partially within Foreat
Reserve
CULTURAL RESOURCES No recordad sites, No recorded sites. A few No recorded sites No recondoed sites
Two areas of good culmral land commission awarda Land commission swards near
resources, bear irxnsmission fine Prumana Park
Poteathal sumerous land crossing Kauaula Qukch
commission awards along
Kauzubs Gulch
SLOPES, GEOLOGY AND Soila with high erosion Soila with high erosion Soft loose materials covor Soft loose materials cover entire
SOILS potential (M) at Puu Hipa and potential crous segment at entiro segment. sepment,
arees prone 1o slope Py Manharalus Nui,
mstability (M)} and arcas of Slopes grenter than 30%
hadslide deposits (H) crous cover 20% (M) of scgment,
portions of the segment.

Slopes >30% cover 15% of
segmenl.

TOPOGRAPHY AND Crosses Olowabu Stream and Crotses Olowaly Stream Teunami, inundation zone () | Teusami, mundation zoos (H)
WATER RESOURCES Kavaul Seam. Puu Hipais | cootaine Makibi Reservoir covers 50% of sepmentalong | covers 30% of segment alang
wilkin 172 of segment. and irfigation ditches coasl, const.

Puy Maharalua Nul Flood prone arcas (100 year Flood prone areas {100 yrar flood)
flood} (M} parallcl entire (M) paralle] catire segment along
segment along coant coast

EXISTING TRANSMISSION 500 ft. buffer zons (M)
LINES AND SUBSTATIONS paralicls scgment

-
—



TABLE A2-1 (Coatinued)
CORRIDOR SEGMENT COMPARISON

: EVALUATION CATEGORY LAHAINA - WAHIKULI STUDY SECTION CORRIDOR SEGMENTS

i L_j

; Lw-1 Lw-2 Lw-3 Lw-4 Lw-5
o LAND OWNERSHIP B.P. Bishop Trust B.P. Bisbop Trust B.P. Bubop Trust Fatats Smis of Hawail PM Co and Stato of
Eatats lonsod by Estats loasod by lensod to Pionecr Mill Lahaimaluna School Hawaii leasod to PM Co,
Pianeer Mill Co. Pioneer Mill Co. Co. lensed o PM Co
State of Hawaii State of Hawaii Bishop Estate
- Pioneer Mill Co.
LAND REGULATION Conuarvation LUD: Agricukural LUD Agriculural LUD Corservation LUD Agricultural LUD
- Protective Subzona Resource Subzons (M)
(H) through 30% of covers 0% of segment.
scgment. Agriculunl LUD
Agricultural LUD for
2%
EXISTING LAND USE Open land oo edge of Cane fields Cane fields Mixod Usa Coane ficlds with
cano crosses | gukh 2 Reservoirs (M) and Irvigation ditches 1 Reservoir (M) at edge itrigation ditches croseen
Irripation ditches irrigation ditches of cane crosscs 2 guiches | transmission line parallels
flume - grounds of stats Hansula Gulch
- achool
[ PROPOSED FPROJECTS Nooe None Nooe Noac Nono "
- \
L]
"
; BIOLOGICAL RESOURCES Shrubland Apricultural Agricultural Agricultura) Agricultural "
- Shrubland/Forest
- CULTURAL RESOURCES No recorded sites No recorded sitos No rocorded sites No recoedad sites 5 Recorded pre~contact
! sitca (M) along Hahakea
H Quich,
—
i‘ SLOPE, GEOLOGY AND Arcas of andilide Isolated slopes of Isclated slopes of graater | Arcas of kndalids Arcas of landslide
- SOILS depouita (H) cover greater than 0% (M) than JO% (M) cover 5% deposita (H) cover 20% deponits (H) cover 10%
W% of segment at over JO% of segment of scgment of segment within of segrmeat.  Arces prone
Paupau, gulches. Slopos greater t0 slope instability (M)
Slopes greater than than J0% (M) cover cross small portion of
:l 0% (M) cover BO% 50% of segment. scgment. Siopes grester
of segment than, J0% cover 10% of
legmul.!.
__’
| TOPOGRAPHY AND WATER | Crosses s guich Irrigation ditch Irvigation ditch puralle | Crosses Kanaha ead Imigation ditch paraliels
- RESOURCES in an brrigati pamllels scgment for sepmnent for eotiro leagth | Kaboma streams 4,000 R of length
ditch for most of the entire length Kahakea Guich is in
, I length center for 4,000 .
—
. EXISTING TRANSMISSION Nooe Nooe 500 ft buffer zone Nooe Crosscs 69KV Line (H)
t LINES AND SUBSTATIONS crossss comer of
| segment
—
—_————— e ]

e bkt e



TABLE A2-1 (Continued)
CORRIDOR SEGMENT COMPARISON

EVALUATION LAHAINA - WAHIKULI STUDY SECTION CORRIDOR SEGMENTS
ATEGORY
LW-6A LW-5B LW-7 LW.8 Lw.9 LW-10
LAND OWNERSHIP JP-M. Co. P.M. Co. Bishop Estas Privats Owners Iy Latwiw [Soie of Hawail Lakaina Town -
P.M. Ca. P.M. Co. on mauka side  [leased 1o P.M. Co. |Is‘:\:u0m
. Stats of Hawail jeased to [of segment of Hawail
P.M. Co. leased to P.M. Co.
Privats adjacent —
LAND REGULATION |Agriculeural LUD [Agricukural LUD [Agricultural or Urban. ISMA bounaary covers Urbaa LUD for 90% of  |Urben LUD.
LUD 0% of sepment sepment, MA boundary covers 0% of || __
Urban LUD oo Makai side |Agricultural LUD near jscgment. .
f .
[EXISTING LAND USE |Paralichs Habaken Qulch [Crne fields crosses 3 Kahoma Stream and HP Highway through Parallols 69KV linc [Constal highway for 1/2 loagth ,
and Wahikul] Gulch canae [irrigation ditches Flood Control Channel Residentin] (M) Residential (M) oo Makal |Residential (M) !
ficlds with irrigation Residentin] to South Cane |Parks & Recrestion (M) |tide cane ficlds oo Mauks |Parke & Rocrestion (M)
Mume parilels 69KV io North [Commercial (M) nida Public/Com. Facility (M)
tranemission lino. Cane, Industrial (Commercial (M) —
{Commercial |Mixed urban we 1
L] b
PROPOSED PROJECTS None [None within but parallcls |[None Nooe Crosses HFDC phaned  [HFDC Piase [ under
|IHl"'.DC planned development and parallels fooostruction (M) covers small [} rem
developmeat for catire on Makai sids portion of segment o
regmment et
BIOLOGICAL | Agricultura] Agriculam] A;rnﬂmnl Stream aide  |Urban and sgricultural Agriculturl |Urban -
OURCES veg!
)
ULTURAL RESOURCES |4 recordod pro-contact  [No recorded sites Chaster of rocorded pro-  |Lalaine Historic District | No recorded sites |Labaine Historic District (H) —
aite. (M) contact sites (M) cither  [(H) covers 50% of lcrosses end of segment, 5%
1 recordod post-contact ride of Kahomsa Stream  fsegmest. !
sito. (M) along Halakes —
Gulch
LOPE, GEOLOGY AND ([Slopes <20% [slopes <208 Slopes greater thun 0% lsoft oo ateviae across |sot tocss materimie seross —
OILS (M) cover 10% of 50% of segment [30% of sogment
segment —_
ITOPOGRAPHY AND [Two fumes Crosses two imrigation  |Kaboms Stream nod [None Kahoma Flood Control Tnmami ivndation zone () ||
[WATER RESOURCES Flood prone arce (M) iitches Flood Contral Channel Clannel crosses scgment  faod flood prons area (100 your ||
lcovers small portion of ds entire lenpth Nood) (M) cover 20% of —
lsegment. sepment,
[ConlTuence of Wahikuli
jand Hahakes Gulch ~—
[EXISTING [Cromses two 69KV Line [Nons Crosscs GOKY Line (H)  |Pamllch 69KV Line (H)
SMISSION LINES  |(H) and parallels it for for 3/4 of the segment.
AND SUBSTATIONS ~ |[%%F Lakaiza subeation wii
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SENSITIVITY ANALYSIS

Purpose

The purpose of the analysis was to provide a semi-quantitative comparison of constraints and
opportunities of the alternative corridor segments and to assist in the evaluation and screening of
alternative corridors and the selection of the least constrained corridor or the environmentally

superior corridor.

Results

The constraint ratings assigned during the course of the regional study and constraint analysis were
used to compare the corridor segments. Feasible corridor segment combinations were developed,
and these combinations were linked across the four study sections to derive 58 different alternatives

and a sensitivity evaluation was conducted on the 58 feasible corridors,

Feasible corridors are defined as the combinations of corridor segments that represent the consultant
team’s judgement of the most logical and practical options among the many possible combinations
of corridor segments. The net constraint units (weighted) and the net constraint units expressed as
a % of linear units (total length) were calculated for the feasible corridors.

Those corridors with the lowest (%) score were ranked environmentally superior in terms of their
potential for siting the transmission line. Those corridors with a higher percentage score had a

higher number of constraints in the corridor.

By measuring the straight line distance across areas of constraint within each corridor segment for
each data category and taking the sum, the total constraint units for each corridor segment was
derived. These constraint units by evaluation factor for each corridor segments are shown on Table
A2-2,

An "unweighted" score was the measured linear straight-line distance across any area of constraint:
exclusion, high or medium, Whereas, a "weighted” score accounted for the fact that high constraint
areas should be considered "more constrained” than medium (or low) and the high constraint areas
were measured as the linear straight-line distance across the constraint area multiplied by 2 and the
medium constraint areas were muitiplied by 1, Please note, the low constraint areas were not
included in the analysis as they do not constrain transmission corridor location. The weighted

constraint scores were used in the final analysis comparing feasible corridor alternatives.

A2-9
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Through a series of calculations as demonstrated in Tables 2 and 3 of Sensitivity Analysis Tables,
Section A3, the net constraint units (weighted) and the net constraint units expressed as a % of linear
units (total length) were calculated for the 58 feasible corridors. Those corridors with the lowest (%)
score are ranked environmentally superior in terms of their potential for siting the transmission line.
Those corridors with a higher (%) score have a higher number of constraints in the corridor or a low

number of opportunity units.

Opportunity units were defined as developed access and approximated the linear distance that a
corridor paralleled existing developed rights-of-way (excluding 69KV transmission lines but including
cane field edge roads). If a corridor segment paralleled developed access, the linear distance was
included as one opportunity unit for each one unit of access (see Table 3, in Sensitivity Analyses
Tables, Section A3).

The percentage (%) scores for all the corridors fell within a range of 89.6 to 487.9. The highest
percentage scores indicate corridors with combinations of higher scored (multiple constraint factors)
corridor segments. For example, corridors involving segment MU-2 or segment combinations of
two or more of the following: MU-10A, MU-10B, OM-3A, OM-3B, or LW-10 ranked high.

Of the 58 analyzed, nineteen ranked less than 117, representing 7% of the total range of scores and
clustered around an arithmetic mean of 101. Six ranked between 141 and 15Q, representing
approximately 15% of the total scores; eleven ranked between 153 and 168, or within 20% of the
total scores; and twenty-two (22) combinations scored 169 and above, greater than 20% of the total
score. Table A2-3 shows corridors within the top 7% total score of those evaluated.

The least constrained corridor (Figure A2-1) and top ranking alternatives had a number of

characteristics in common:

. They did not include the shoreline or coastal segments.
. They avoided extremely steep terrain.
. They avoided biologically sensitive habitats and natural reserves in the mauka areas

of the study area.

. They avoided crossing cane or pineapple fields, but in some cases utilized cane field
edge roads or irrigation ditches.

. They avoided developed lands used for residential, commercial or recreational

purposes.

A2-12
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' They followed the perimeter of the HFDC development in Lahaina to the Wahikuli
Substation site (Segment LW-6B).

Construction cost was also considered as a corridor evaluation factor. Based on an approximate cost
of $250,000 per mile for construction of a 69KV transmission line in terrain with slopes (0-20%)
and $350,000 per mile for construction in terrain with greater than (>) 20% slope, the approximate
construction cost was calculated for each of the top ranked corridor alternatives (Table A2-3). This
estimated cost was based on a wood pole designed to withstand 60 mph wind loads (the original
design concept) and it did not include the cost to construct or improve access roads. The estimated

costs ranged between $4.12 million and $5.00 million with mean cost of $4.65 million.

PRIMARY CORRIDOR ALTERNATIVES

Within the 58 feasible corridor combinations analyzed in the sensitivity analysis, four primary

corridor alternatives emerged and are shown in Figures A2-2 through A2-5 and noted below:
Alternative 1 - Mauka Corridor

Central Corridor
Makai - Central Corridor
Coastal Corridor

Alternative 2

Alternative 3
Alternative 4

The least constrained corridor from the sensitivity analysis approximates Alternative 2, Central

Corridor.

PUBLIC MEETINGS, AGENCY REVIEW AND LANDOWNER CONSULTATION
The four primary corridor alternatives were reviewed and discussed with the major landowners,
presented in a project newsletter, and presented and discussed at the public meetings. The groups

were asked to provide comments on the alternatives and to express a corridor preference.

Public Meetings

A public meeting announcement letter was sent to community groups, agencies, elected officials and
landowners inviting them to attend a public information meeting on the project. A project fact sheet
describing the project, routing studies and maps showing the primary corridor alternatives were

prepared and distributed at the public meetings.

A2-14



sSS 91 et ce'el a0’LLL 00')\S OL'6S S6 Al
NS g1 gL'y vial CVEL} ocvy 0008 89—-MUS—-MTVr—MUS—MTUZ-NO/B—NIWL-NNe-NWy—NINVE-NW/ —NW/t —~dd NG da1
8% g9¢ ey 1061 et CE0s al'es 8-~M1L-M1/b-MUe-MVES— OB~ NINL-NWo~-NINP—nWve—NW L - Ne—dd §9 8¢
Ws ai 00's 0002 €9'901 0ges 0598 -MVS-M1r~-MTe-MTU2-NO/S - NWL-OWS—NW/s—nwae ~-NWve - N L —nw/l —dd Ws ai
NG g2 [AN 4 05’81 ¥5'001 SS'EY ov'ory 89-MVS~-MTVP-M1E-MVZ~-WOE—NW/L-NE-NWYy —NINVE—NW/I - NNZ—~dd NG g2
wWs ai al'v 5061 1640} 0e'05 0928 Vo—MUS-M1y —M1E- M2 - NO/E—NW/2-NWe—NWwe—NWVE-NW/iL —-nW/1—dd We gt
NS a1t 06t 85'64 gt'e0) oL's 05'tS -MVS—-M1VP-MTe—-MVZ-WO/E-NWL-NWI-NW/S~N/ae - NINvVE-NW/E-NW/ L —dd NG 4t
WS 31 SE'b 6561 95'101 oz'ls 002S —MUS—M1r-MVe—MTZ-WOIE—NWE—-NW9-NW/S—-NIN/BS - NWVE—NWIE—NW/1 —dd Ws 3t
Ws ae e 741} 60’301 -] s oL'es -MUS-MTr-MTE-MTZ-NO/E-NIWZ-NWE - NS ~NWEE -NWNE—NW/L — NNZ~dd Ws a2
Ws o1t 8- st'al 6566 (JX: os'sy YO—-MUS— MU —MVE-M1Z2—INO/B~NE - NW/E - NNP—NNVE- NN -NW/EL—dd Wws 21
NS HE oed s A A 9568 Sh'sh 144 4 89-MTUS—-MUP—M1e-M1Z-NO/6s -NWHRdIg—NWNOL ~NIWoE-NWE—dd NS HE
WS gz oLty 198} 60'66 S9'6Y 0Z6F YO—MVS ~M1r—M1e-M1/2- WO/~ NWL-NWB~NINr—NINVE-NW/ I~ NINZ—dd We ge
NG 31} vi'y g6'al 02’88 0408 ozey B9 - MTS - MUY -MUE-M12-NOl6~NWE-NW9—NW/s— nw/ge-NWNVE—-NW L —NiN/L —dd NS 31
NS Q¢ eg'dy el el'l8 s0°'tS D6'6h B9-MUS-MTr-MUE-MTZ-WO/6-NWL - NN -NNS —NINGE - NWNVE—NW/ L —NNZ-dd NS Q2
NS 0! ISy €0'gl 1066 0a'ly oL'sy a9-MUs-MTr—Mle-Mm1e~No/e-n/s-nns—nNw/r—-NIve N1 — Nl —dd NG O}
Wwe 3¢ 8LV 54'64 SL'G8 6505 ov'eb —M1S—-MVr-MVE-MTZ-WO/6 - NNE~NW9-NW/S~nwae - NWve - - NN2—dd WS 3¢
wWs O¢ SS'h ocel b'es ao'sy 08'vdy ﬁw VO-MUS-MTy—MUE—MVZ-NO/B-NWE-NWE-NW/r—NNNVE-NIW/IL — NN/Z—dd WS D¢
NS 3¢ 89k cLgl 1228 chsb 09’y B9—-MTS—-MTy-MTE—MUZ-NO/E —NWE-NW9-NW/S—-NW/ae - nWve —NwWi —nWe—-dd NG 32
NG 0¢ sty eL'll 1968 oe'oy otey H29-MUS—- MUY -M1E—- M2 -NOiE—NWe—NNE—-NW/y - NWNE-NW L - NWe—dd NG &2
3000 w3) (so)pu;} {posyBrep) S1INN Q3ALHOIEM SHOQHHOD F18ISvV3d 3400
JON3HAITY 1500 MIDNTT BUNNHY3NM] HY3INO  HOJdOHLIM ION3HII3H
*ASNOO 40%VYSY 1SNOD 13N
1SN0 1IN
SHOQHHOD SALLYNYILTY G3IMNYY JOL
g-gvelqul
[ NN S TN S A S U A Y SRR S N At S A A e R R A T e S

B e

a0

[T PP SN W Vi



_.m..fmmMcwm;..wm_._ﬁ____m_._

i | : i
e ¢Tv anbly
P11 ‘Auedwo) supapy _zn_z@ M e
— siwoudog Jopwog eaeueiy [1no |
=== SUoNeS eoly Apnig mw..hm_

Rl N 1# HALLVNIAL TV o
. . — san) s oxz wenery ]
L) 1 aam [ b meay BT

S10PI110]) AATIROIAY Y
d¥N A3

INVHIWNNN

suonesn
uoneisgng
e1eUsaly

.l g s S Tt 20 CdAg 1y N Al > 3 LT, - v T : b ¥
. . KR\ T [ RN A A e . T N e

Sl




00K %9 51v() iy

SOV omby "t

(Lt}
P17 ‘Aueduion) Uy :EE@ w3s

Siweuwlag J0puio) eazewaly E

walforg aum UOISSTSUTI ) 4 suonoeg Bory Apg @

AY69 prIY], euteye-tareepy

G

- C# HALLVNYAI TV SRR
S10plI0) danEnrayy s Conron v torg [373]
— l.l.l..'.:’u’.’.lrlulull_

suojlenoy
uolelsqng
BIEWIA

e

a ¥ 1)
S




e e e e e e e L S T O 2 T (e T T A SR SR S

s v-gv ainbly "—A

i
P17 ‘Aueduto)) suppagg mepy @ 2v2s

slwewiog JOPILIOT BABUIONY E
suonseg vty Apnis (-]

t# HALLYVNIAL'TV =R =

Lo T Y ey | oy nasy ETT)
Lumtuy vy Jorwy [rve]

pafo1g oury uoisstusuesy || ¢ p
AN69 P eureyer-eaejec iy | | \ o

SI0P1I10D) I[NNIV

R
o= ANICd OHOdNINAYY
“/.ﬂf o

J./

SUQIIED0T
uonelsqng
e1BUIB)|Y

.\\h\ Y

ﬁ.m#m«f\ 2 X
) I- i .vv A l.- 1 lv“h L :
SRR
QUAIRG g 2

N ﬁv....mwa\ Km LoAYs rw_“ Lo

My A R ARG
A gy il

......‘wmﬁ.q\.s...-. AN
Joo AN

4

U

vy




I

G-ZV 0:._@_“_ T

P By

*p¥1 “Auedwro; appopy 32&@ " T

Te00H BNV Y

Sluowlios JopIIOD BAfleULRlY E
suofdes eesy Apnig _m.w..m

~ b# JALLVNYALTY ~ =zg —g

) e A £33 wmy anoy [T
Laarog wery deveg [oai]

jrafoxg aury vorssnusuey, 4)
AM69 Pat]L euieye]-eaefeey | | \ /

S10P11I0D) AANELINY

!

4V AIN

FNVHINNHN

N .._.,_-,,_.._.O.n_\Ow_O&:_ZDS

,r...- . &\
.m.mfmw.n\\;u\ ) SUDIEJ0T

5 Loz - ; :
e ! e . / uoneisqng
...,.I\r.;.._ : el Bt #/oﬁc._!_d

o el s

-
o

A=

oS 5 S
e
< Zp .WM\\.,S.,......_." ,.:.H\J._....

- '.-.o. "
1Y

R TR
bk

e

RS 2
1. 4 Ol = ”&&.—t&qw

[}
3.
Ay

yogn Y

e A o I T e




Public meetings were held on March 11, 1992, in Lahaina and March 12, 1992, in Kahului to
present and discuss the route selection process and the alternative corridors. Environmental data and
constraint maps and slides were used to present the results of the corridor identification process and

to show the location of the corridor alternatives.

The public was asked to provide input on each of the corridor alternatives that would assist MECO
in selecting a final preferred corridor. The project fact sheet containing maps of the corridors and
a mail back response form were handed to each meeting attendee so if they did not provide input
during the meeting, they could send a written response to MECO. The response form was structured

so that individuals could indicate a preferred corridor.

Questions raised during the two meetings included, why not locate the new line on the same poles
within the same corridor as the existing two lines? The purpose of the new line is to increase
capacity and maintain reliability even under increased loads. Reliability is maintained by separating
the existing and proposed transmission lines, MECO’s minimum separation for planning purposes
is 250 feet.

Several individuals spoke out against siting the line along the coastal highway because of aesthetic
impacts and possible need to relocate it in the future to accommodate future highway widening on

project development.

Of the twenty-one total meeting attendees, eleven written responses were received. The ranking of
preferences was Alternative 2 (3), Alternative 3 (3), Alternative 1 (2) and Alternative 4 (1). Five
responses received expressed opposition to Alternative 4, the coastal alternative, as well as their

preference for either Alternatives 1 or 2.

Landowner Consultation

Individual meetings were held with major landowners: the State Department of Land and Natural
Resources (DLNR), State HFDC, A&B Hawaii, Inc. and Hawaiian Commercial & Sugar Company,
Wailuku Agribusiness and C. Brewer Properties, Inc., the State Department of Transportation,
Pioneer Mill Company and AMFAC/JMB Hawaii, Inc. and B.P. Bishop Estate. Comments received
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from the landowners included corridor preferences, areas to avoid and possible conflicts with existing

and proposed land uses.

Specific siting issues discussed included: agricultural operations and safety requirements, use of
existing state highway right-of-ways, protection of viewplanes from the Lahaina Pali Trail, protection
of the future utility of the land currently used for sugar cane production, the proposed Lahaina
Bypass Road as a possible transmission line alignment and the status of the HFDC’s land acquisition

for development of the Lahaina Master Planned Community.

Several consultation meetings were held with DLNR representatives from DOFAW, Land
Management, OCEA, Historic Preservation and Lahaina Pali Trail Program Specialists between

December 1991 through March 1993, to review the alternative corridors.

Alternative 1 was rejected because it was in steep terrain and contained endangered plant species

habitat and dense areas of native dryland forest adjacent to a Natural Area Reserve.

With respect to the Lahaina Pali Trail, Alternatives 3 and 4 were not preferred because of concerns
regarding possible line visibility from the trail and crossing of the trail. Preference was expressed
for locating the line mauka of the Lahaina Pali Trail (See discussion of Lahaina Pali Trail Viewshed

Analysis).

A&B Hawaii, Inc. and Hawaiian Commercial & Sugar Company recommended using a corridor that

paralleled the North Kihei Road through their property.

Amfac/JMB Hawaii and Pioneer Mill Company sent a letter identifying a preference for locating the
line in a mauka corridor segment just above their cane lands and along the proposed Lahaina Bypass
Road alignment. Their recommended corridor involved crossing the existing 69KV transmission

lines in the vicinity of Ukumehame Gulch.

The State Department of Transportation discouraged the use of the Lahaina Bypass Road as a

potential corridor stating the coordination of planning for the two linear facilities could be difficult

since the route for the bypass was not finalized.

A2-21
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SELECT PRELIMINARY PREFERRED CORRIDORS

The various comparative corridor evaluations and discussions with public, agencies and landowners
resulied in the identification of two additional corridors. Corridor Alternatives 5 and 6 are shown
on Figures A2-6 and A2-7. The two corridors were similar except in the Maalaea-Ukumehame study
section, where Alternative 5 proceeded along the lower slopes of the West Maui mountains and
Alternative 6 proceeded above the Lahaina Pali Trail through the Central West Maui mountains.
These two alternatives became the preliminary preferred corridors for routing the new transmission

line.

MECO determined that additional evaluation of several issues was warranted to provide more
information upon which to select a final corridor. Key areas that were evaluated further were the
overall advantages and disadvantages within each corridor segment including the cost differences
between the corridors, the potential visual effect of the new line from the Lahaina Pali Trail,

landowner opinion, constructibility and access.

ADVANTAGES AND DISADVANTAGES

All six corridors with subalternatives were individually evaluated for their advantages and
disadvantages in providing a route for the 69KV transmission line. The factors examined included
construction cost based on estimates provided to MECO by Stone & Webster, landowner and public
comments, regulatory controls, engineering factors such as length, constructibility, probable
operations and maintenance cost. Each factor was measured against the test (criteria) provided in
Table A2-4 to determine if it was an advantage or a disadvantage to transmission line siting. Table
A2-5 shows the results of these tests for transmission line siting by study section.

Unresolved issues were noted. The consuitant recommended a preferred segment and through

consultation with MECO, a decision for the preferred segment was made,

CONSTRUCTION COST COMPARISON
Based on Stone & Webster’s 'caIcuIations, a separate construction cost estimate was prepared to
include the Iabor, material, engineering and contingency for each corridor alternative (Table A2-6).

The estimate assumed wood pole construction. Since the project was to be constructed across
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FACTOR

Landowner Preference

Regulatory Requirements

Existing Land Use
Agriculture

Undeveloped/Open
Residential

Schools Presence
Other Unique Uses
Proposed Projects
Biological Resources
ETS Habitat or plants
Reserves or Sanctuaries
Native vegetation type
Cultural Rescurces
Archasological Sites
Lahaina Pali Trail
Areas with good potential
Constructibility
Steep slopes/Terrain
Landslide Potential
Access
Mzgintenance

Length
Cost

EMF as a concern

Visual Issues
Lahgina Pali Trail
Coastal views
Scenic Highways
Scenic Point

RS AND ST

Table A24

ANCE TO SITING A TRANSMISSION LINE

—JIEST
Yes, No, Unknown

Many, few, none

Crosses

Parallels boundary
Crosses

Presence

Crosses or proximity
Avoid, if possible
Proximity to
Presence

Presence

Presence

Presence
Crosses

Absence
Presence

Many sites within corridor

Parzllels
Crosses
Crosses

Crosses

Crosses
Presence
Absence

From ground
From helicopter
Short

Long

Near sensitive
Receptors

Subjective case by case

A2.25

SIGNIFICANCE

Many requirements is a
disadvantage

Disadvantage
Advantage
Advantage
Avoid, if possible
Disadvantage

Disadvantage
Avoid, if possible

Avoid, if possible

Disadvantage

Requires survey to avoid
impact

Avoid, if possible
Major Disadvantage
Advantage

Potential Disadvantage
Subject to Survey

Disadvantage, detailed
survey required
Major Disadvantage
Disadvantage

Survey required

Potential disadvantage
Disadvantage

Advantage

Potential disadvantage
Advantage

Disadvantage
Advantage/lower cost
Disadvantage/higher cost

Prudent avoidance

of residential, schools,
existing & proposed
projects

L Ty



Table AS—5
POWER PLANT STUDY SECTION ALTERNATIVES

Uses existing rights—of -way

JDESCRIPTION PP-1 PP-2 PP-3 PP-2/PP-4
COST (thousands, 1992) $260.00 $108.50 $165.90 $335.00
LENGTH lmﬂn) 1.63 0.68 1.04 21

DISADVANTAGES Not preferred by landowner Not preferred by
HC &S C. Brawer
Prefarred by C.Brewer
SMA use permit SMA use parmit
Potential CDUA
Crosses Ag land but Crosses Ag land but Crosses ag land and
adjacentto edge of field  |adjacent to edge of field peraliels Hono—
aplilani Hwy. which is
Is proposad for widening
Maalaea Triangtle Project
A & B Single Family A & B Single Family
Residental Rasidential
Potential visual issues In proadmity of residential
i sited along Kihet Rd. Kanalo
Soft loose materials
throughout
May interfore with May intorfore with
coastal views coastal views
ADVANTAGES Few permits Preferred by HC 4.8 Parallels Ag land & Existing 12KV easement
C. Ecrewer has offered to aleng Kihel Rd, avoid use existing along HP Hwy framed
assist In finding alignment at secondary road for 23KV
highway crossing Shortest route In right—of—way 69/12KV overbuild
sty section Shortest route and most
Would not substantively direct route to Makai uses existing right-
charge visual character corridor of—way

UNRESOLVED ISSUES

Recommended alignment
by C. Brewer to avokd
pineapple field

DECISION:
RECOMMENDATION:

PP~2/PP-4 to use existing right—of-way, PP-2if if central corridor s preferred

PP-—2
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Table AZ-5
OLOWALL — MAKILA STUDY SECTKON ALTERNATIVES
TOCATION MAURA CENTRAL MARAI MARAI-CENTRAC |
DESCRIPTION CM-1 OM-2 OM-3A/OM-23B OM-3A/OM-2(half)
COSsT $1,582.90 $962.10 $970.10 $997.35
(thousands, 1592)
LENGTH (milas) 8.12 6.03 6.08 6.25
DISADVANTAGES |PMCo preferred although PMCo opposed PMCo opposed PMCO opposed
partally owned by State
Within SMA for entire Within SMA for half length
Crosses cane fislds in length
three places, quarry,
Puu Hipa Golf Course landfill must be sited Residential, landfill Communication site neer
(proposed by AMFAC) erourd cane are within coridor | boundary between
OM--3A & OM-2
Native vegetation and Olowalu Planned Olowalu Planned Olowalu Planned
potential ETS plants neer Community Community Community
PuuHipa {rroposed by AMFAC) (proposed by AMFAC) {AMFAC project)
Some slopes >30% One area of high erosion | Lahaina Bypass and Flood
potantial at Pus Maharalual Control Channet
Nui (Kauaula Stream)
Crosses small areas of
landslide deposits, unstable
slopes and erosion potential Softloose matecials Soft loose materials over
to crosses throughout Yaroute
Two areas with good cultural Visual impact from Visual imapct from
resource potential —survey scenic highway scenic highway
required
ADVANTAGES PMCO preferrad
Can avoid infrusion into Can span Consenation | Fat terrain Flat terrain
Conservation LLID if span LUD neer Olowalu Stream
Ciownlu Stream Few culturat resources Few cultural resources
Cpen/undeveloped land
No existing uses that would
conflict
Avoids West Maui NAR Shortest route
No visual impact Loast expensive
Good Accass Good Access Good Access Good Access
UNRESOLVED Agquifer near Puu Hipa
ISSUES
Span across Consarvation
LUD of Olowalu Stream
Archaedlogical Resources at
Crossover (OM=2 to OM—1)
Blological Resources at
Puu Hipa
DECISION: oM-1
RECOMMENDATION: OM-1
- Lokl
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Table A2—-5 (cont)

MAALAEA — UKUMEHAME STUDY SECTION ALTERNATIVES (Page One of Two)
TOCATION WMAURA CENTRAL-1 CENTRAL-2 | CENIPFAL-3 |
SEGMENTS MU-1MU-2 MU~1MU-3AMU=-4/ |MU-1/MU-3A/MU-4/ |MU-1MU-3A/MU-3B/
MU-8MU-7MU-8  [MU-BMU-8MU-9 |MU-5MU-6f
MU-7MU-9
COST 3874.5 3461.7 3661.1 3748.9
(thousands 1992)
LENGTH (miles) 5.08 6.73 7.05 7.48
DISADVANTAGES |DLNR-DOFAW DLNR-DOFAW
opposed opposad
(MU=5 below Pali Trafl)
State owned Crosses large area of Crosses Lahaina
Forest Reserve protective and limited Pali Trall
for most of length subzone, Conservation
Potential ETS land use district Numerous
archasciogical sites
Species and habliat '
Slopes >30% for Steep tidges and Steep ridges and Stoep ridges and
entire length guiches guiches
Much of carridor has
landalide potertial
Unstable slopes Crossas an area prone |Crosses anarea prone | Crosses area prone
to siope instabillty to slope Instabllity to slope instability
Higher construction cost
very pocr accoess Visual impact from
Lahaina Pall Trall
ADVANTAGES No visualimpact fom |DLNR-DOFAW DLNR DOFAW &
travelways.on proposed | Prefared land management
projects preferred
MU -8 avoids most of
protective subzone
No archaedclogical site{ Few archaeological sttes| Few archasclogical sites
Access from Some access from
maintenance roads for [ maintenancs roads for
axisting 69KVs existing 69KVs
UNRESOLVED Visual impact from the
ISSUES Lahaina Pall Trail~

field inspection required
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Tablo AZ-5 (cont,)
MAALAEA — UKUMERAME STUDY SECTION ALTERNATIVES (Page Two of Two)
TOCATION ~ GENTRAL—4 WARAI-GENTRAL COASTAL
SEGMENTS MU=1/MU-3A/MU-38/ |MU-3C/MU-10AMU-9  |MU-3C/MU-10A/MU-10B
MU-5MU-6MU-8/MU-9
COsT 39483 3062.9 27391
{thousands 1992)
LENGTH (miles 7.8 5.42 8.5
DISADVANTAGES DLNR-DOFAW DLNR~DOFAW
{MU =5 below Pall Trai) opposed
Within SMA entire length
Crosses Lahaina Crosses Lahalna Crosses a shooting range,
Pali Trall Pall Teail cane fislds
Crosses Lahaina
Numerous archasclogical | Pali Trall
shes clusterad
in MU-10A
Steep ridges and
guiches
Crossas area prone
to siope instability
Visual impact from Visual impact to scenic
Lahaine Pall Trail highway
Soft loose materials
adjacent to highway
ADVANTAGES Can avold SMA
intrusion for most of length
Good access by jeep trail
Shorter fewer spans
UNRESOLVED Visual impact from the trall | Visual impact from the trall
ISSUES
Inspection required Inspection required
DECISION: Defer decision until after field inspection
RECOMMENDATION: Central—1 or Contral—-2
LR
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“Yable AZ~5 (cont) .
LAHAINA — WAHIKULI STUDY SECTION ALTERNATIVES (Page One of Thres)
DESCRIPTION w-1 Lw=-2 Ltw-3
cosT 438.8 2537 346,86
(thousands 1932)
LENGTH (miles) 1.32 1.00 134 | .
DISADVANTAGES | CDUA required
Crosses cane it along [Crosses cane butalong -—
irrigation ditch Irigation ditch .
Possible native or
rare plants —~
Siopas >30 percent N
throughout
Areas of landsiide v
deposits
-
ADVANTAGES PMCo i
Lease preference '
Avoids cane -
Undeveloped open land ‘)
Lo §
Shortestrouts
Terrain sulteble for Flat tecraln -
construction o
a~
Good Access —
-
I
oy
UNRESOLVED  |Bishop Bishop
ISSUES Prefwrence unknown | Prefarence unknown —
!,
—
,"l
-
Tt
—
|1
DECISION: Depends on the selection of the terminal route u
RECOMMENDATION: (W-2

3

e et e et o i
e e Aty Ay

e L i it e e b 15 o e

At P b kY A e s



N

. ; Tty
— A el

P
[yp——

~

—d

t

-
[ Rp—

() (2}

1=

Loy

L5

3

-3

—k

~-3

-

— lebie AZ—5 (cont)

LAHAINA — WAHIKLILI STUDY SECTION ALTERNATIVES (Page Two of Ttwee)
DESCRIPTION OPTION A — BA OPTION A — 6B OPTION B
COsT 1063.5 11448 831

1992)
LENGTH (miles) 4.1 384 3.61
DISADVANTAGES | PMCo opposed PMCo opposad HFDC opposed
In proximity of school
Crosses cane Crosses cane {Lahainaluna) double
circuit 69kv required
from Lahaina substation
Numerous archaeclogical to Wahikull (easement
sites along Hahakea widening required)
Gulch
Stream protection may
be required along
Kahoma Stream
Numerous archaeclogics
sites along Kahoma
Steam
Areas of landslide
depostit
Visual impact to existing
& proposed HFDC
project
ADVANTAGES No proposed projects  |Avoids many of the Uises existing ROW
archaeo!, sites along | provided by Flood
Hahakea Guich Control Channel &
axisting 69kvline
Avolds HFDC project Avolds HFDC project
UNRESOLVED
ISSUES
DECISION: Depends on the selection of the terminal route
RECOMMENDATION: None oy




Table AZ—5 (cont.)
LAHAINA = WAHIKUL! STUDY SECTION ALTERNATIVES (Page Three of Three)
HFDC PERMETER
DESCRIPTICN (assumes 6B) BYPASS RD. COASTAL
- CcOSsT 1329 8486.1 568
i (thousands 1952)
LENGTH (miles) 3.84 3.61 3.56
DISADVANTAGES | PMCo opposed HFDC opposed HFDC opposed
State Dept. of Trans —
portation (SDOT) SMA use permit required
not preferred
Double circuit of existing | Coordinated design cam
69KV, additional sasemert] with SDOT to site along
required Lahaina Bypass
In proximity of Lahalnaluna |Numerous archasological  (Crosses residential,
School sites along Kahoma commercial, historic
Streem bulidings, resort and
other uses
Crosses cane Visual Impact to HFDC
planned developmertt
Corridor Is within
National Register District
Lahaina Historle District
: Likely opposition from
i Lahaina community
‘ {High visual impact}
ADVANTAGES HFDC prefored PMCo/AMFAC prefermed Good Access
Avolds interfarence with | Uses proposed hwy. Shortestroute
5 HFDC development MECOQ franchise
‘ o use highway
: rights—cf—way
i Accomodates futura
; development
1 Avoids areas of landslide
‘ deposit
Limits visual impact
i
|
E UNRESOLVED  |Additional cost to double
' ISSUES cireult and relocate
existing 69KV line
|
|
!
i DECISION: No selection made; decision to find ancther endpoint and avoid crossing
i HFDC project.
| RECOMMENDATION: _HFDC Peximeter or Bypess Rd. e dut
i
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variable terrain, the estimate included cost of construction in five terrain categories: extreme

mountainous, rugged mountainous, moderate mountainous, mountainous and level moderate terrain.

The cost estimate revealed that al the alternative corridors fell within the range of $4.4 million to
$7.3 million depending on the various possible combinations of corridor segments that could be used
in any particular alternative. Alternative 4, the coastal alternative, was the least expensive at $4.4
million and Alternative 1, the mauka corridor, was the highest at $6.3 million to $7.3 million. The
two central corridors, Alternatives 2 and 3, ranged from $5.3 million to $6.5 million again
depending on the subalternatives selected near the endpoints. The cost for the preliminary preferred

corridors Alternatives 5 and 6 was $5.9 million and $6.7 million, respectively.

Based on better access for construction and maintenance and lower overall cost, MECO preferred
Alternative 5. However, DLNR and Na Ala Hele had expressed concerns regarding the potential

visibility of the line from the Lahaina Pali Trail.

To more fully understand the potentia} visual impact issues and attempt to come to an agreement on
an acceptable corridor, MECO conducted a computerized viewshed analysis to provide an assessment
of corridor visibility from the trail. This analysis is discussed further in the Preferred Corridor

Selection section below and the results are contained in a separate technical report.

ALTERNATE SUBSTATION SITE

Amfac/JMB Hawaii and Pioneer Mill Company provided a recommended corridor; however, a
corridor to the proposed Wahikuli Substation site could not be agreed upon by the various
landowners as illustrated in the advantages and disadvantages Table A2-5. Pioneer Mill Company
wanted MECO to use the Lahaina Bypass Road alignment through the HFDC project. HFDC
wanted the new line to be sited on the perimeter, but outside of their proposed residential
community. Pioneer Mill Company wanted limited crossing of cane lands and recommended placing
the line within the HFDC property. MECO, therefore, decided to examine the possibility of an
alternative switching station location near Lahaina. Alternative sites along Lahainaluna Road, just
inside Bishop Estate property, were identified and evaluated through landowner meetings and field
inspection. When electrical service beyond the existing system capacity is required for the HFDC

development, MECO will construct a distribution substation within the development.

A2-33



ALTERNATIVE 1 — MAUKA

Table A2-0
CONSTRUCTION COST

LAHAINA ALTERNATIVE CORRIDORS

JUNE 1992

- Range: $8382t07.205 M

PP 2600
MU-1/2 3674.5
OM-1 15829
LW-1 438.8|LW-2 258.7
OPTION A=8A 1083.5| OPTION A-8B 1144.9 |OPTION B 931.0| HFDC 1339.0 | BYPASS 840.1
LW=1 Totals 701 9.2 71000 8887.0 7205.0 8802.1
LW-2 Totals 8570.8 8681.0 8447.1 88554 83822 |
" ALTERNATIVE 2 ~ CENTRAL - " Range: $5.72510 6.504 M
FP=2 1085
MU-1/37/4 951.2| MU-1/3A/3B/5 12304
MU-0/7/0 2510.5| MU-0/8/9 27009
OM-2 0821
LW-3 3408
OPTIONA-8A __ 1083.5|OPTIONA—68 __ 1144.9|OPTIONB __©31.0{HFDC 1335.0|BYPASS 846.1
MU—457 Totals __ 5042.4 0023, 5800.9 8217.9 5725.0
MU-4548 Totals 2141.8 8223.2 3009.3 8417.3 50244
MU—B&7 Totals 022768 5300.0 50051 8503.1 6010.2
MU=52&8 Totals 8425.6 8508 4 02045 6702.5 0209 -]
m‘enmnvea wcem o Hanpo ss.mroemm
PP-2/4 3I50[FP-3 1658
MU-3CHOAN 30820
OM~2 962.1
Lw-3 3406
OPTIONA-8A __ 1083.5|OPTIONA—68 __ 11440|OPTIONS 0310 HFDC 1330.0]BYPASS 848.1
PP—4 Totals 57701 8851.5 5637. 8045.6 55527 |
PP—3 Yotals 26010 8582.4 54685 58765 53838
— N - y " — . o e
) ‘Auenumvm GOASTAL | Cost: $4443M
FP—3 7659 ‘
MU-3CHOANOB  2730.1
OM-3A38 970,
LW-8/10/53 588.0
Total 44431
’AL'IERNATIVES AMFAG (ufmd.rmoundof.xisangeomoumdor) * Renge: $5917t00.579M -
- plus LOWER WEST MAUI MTNS. : R
PP-2!4 335.0|PP-3 1850
MU=3C/0AN 30829
oM-1 1582.9
LW-2 258.7
OPTIONA-SA _ 1063.5]|OPTIONA-8B __ 11449|OPTIONB __ 631.0|HFDC 1330.0|BYPASS 840.1
PP—4 Tatals 8303.0 6384.4 81705 8578.5 8085.6
PP-3 Totals 81330 62153 6001.4 84004 5016.5

PP-Z 1085
MU=-1/3A/4 31,2
MU-8/7/% 25105
OM-1 15829
Lw-2 258.7
HFDC 13300
Total 67508

ALTEHNATNE 6 —~ LANDOWNER RECOMMENDATIONS  *
({wl underground of existing 89KV corridor)

Cost: 3 O78IM .

" Source: Adapted from Stone & Webster BOKV Transmission Line Comfo_rﬁnigmhd Land Areas on Mau|
Corridor segments LW=90 and 1.48 miles of the HFDC perimeter atternative are assumed to be double clrcult,
Construction Cost Range: S 4.4 to 7.3 Million
Lowest = Altemativa 4 — Coastal Corridor

H]_g_ho:t o Alternathve 1 = Mauke Corridor with HEDC Parimaetar Oglian

=



}

Lo 4 L.

i

PREFERRED CORRIDOR SELE N AND ALIGNMENT IDENTIFICATION

FIELD EVALUATION

In September 1992, MECO and their consultants conducted an additional field reconnaissance of the
Maalaea-Ukumehame study section for the purpose of evaluating alternative corridors 5 and 6.
Photographs were taken of the location of the two possible corridors in relation to the Lahaina Pali
Trail. It was decided that a computer viewshed analysis would be necessary to confirm how the

presence of a new line would affect the views from the trail.

VIEWSHED ANALYSIS OF LAHAINA PALI HISTORIC TRAIL

A computerized viewshed visibility study was conducted to provide a factual rather than speculative
basis for evaluating issues and concerns of transmission line visibility from the trail, and to aid in
selecting a preferred corridor for detailed study to locate a suitable alignment for the transmission

line.

The methodology and results of the Lahaina Pali Trail Viewshed Analysis are described in the
Viewshed Analysis technical report.

The results of the viewshed study were presented and discussed with DLNR in October 1992,
MECO and DLNR agreed that Corridor Alternative 6, the central corridor, would have the least
visual impact to the trail. Construction of the line would not require crossing the trail and would

not parallel the trail in close proximity resulting in none to low visibility.

SELECT PREFERRED CORRIDOR AND SWITCHING STATION SITE
As a result of consultations with major landowners (HC&S, Wailuku Agribusiness, DLNR, Pioneer
Mill/Amfac and Bishop Estate) corridor Alternative 6 was selected as the preferred corridor (Figure

A2-8). The corridor was selected because it:

. Minimized visual concerns associated with the Lahaina Pali Trail;

. Avoided crossing cane fields for most of its distance;

. Met MECO?’s separation criteria from existing 69KV lines; and

o Afforded reasonable access for construction and maintenance by using existing access

roads for more than two-thirds of the corridor,

A2-35
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Corridor Alternative 6 included a location in the vicinity of Ukumehame reservoir where the new
line would crossover from makai of the existing 69KV lines to mauka of the existing lines (CO-1).
The purpose of the crossover was to accommodate Pioneer Mill’s request that the new line not be
sited through cane fields from Launiupoko to Lahaina. An alternative crossover point (CO-2) in the
vicinity of Puu Hipa and Puu Mahanalua was also identified because of terrain and possible
archaeological resource constraints at the Ukumehame crossover location.

The preferred corridor segments within State lands make up over 60 percent of the total corridor
length with the remainder in private ownership. The preferred corridor is shown on Figure A2-8

and its segments are summarized in Table A2-7.

Table A2-7
PREFERRED CORRIDOR L

Study Section Corridor Location N
Segment
Power Plant PP-2 Maalaea Power Plant to N, Kihei Rd.
Maalaea-Ukumehame MU-1 Honoapiilani Highway crossing
MU-3A Lower slopes of Kealaloloa Ridge
MU-4 Slopes of Kealaloloa Ridge
MU-6 Kealaloloa Ridge and Manawainui Guich crossing
MU-8 Downslope on the ridge adjacent to

Manawaipueo Gulch
MU-9 Edge of cane field
CO-1 Ukumehame Gulch-
Alternative Crossover 1

Olowalu-Makila OM-1 or Corridor segment mauka of existing 69KV lines
OM-2 Corridor segment makai of existing 69KV lines
CO-2 Puu Hipa-Alternative Crossover 2

Lahaina - Wahikuli LW-2 or Piilani Ditch Road

LW-3 Lahainaluna Ditch Road
S8 Lahainaluna Switching Station

Since an alternative endpoint was deemed necessary, several potential sites were identified, field
checked and discussed with the landowner. The Maalaea-Lahaina Third 69KV transmission line will
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terminate at a new switching station from which power can be delivered into the West Maui
transmission grid. A 2.0-to 3.0-acre site off of Lahainaluna Road near a county water storage tank
has been identified that is acceptable to Bishop Estate, the landowner.

IDENTIFY AND EVALUATE ALTERNATIVE ALIGNMENTS

The next step in the route selection process involved investigation of characteristics and features

within the preferred corridor to identify alignment alternatives approximately 100 to 150 feet wide.

Criteria used in identifying potential alignments included:

. To the extent possible, minimize the span length of required gulch crossings.

. Minimize the number of angles and turns.

° Locate alignments to ensure no or low visibility from the Lahaina Pali Trail.

. Avoid to the extent possible, crossing cane fields.

. Locate alignments to take advantage of existing access roads for construction and
maintenance.

Using the environmental data base developed for corridor identification and large scale aerial
photographs (1 inch = 1,000 feet and 1 inch = 500 feet), potential alignments were identified and
mapped for use in the field survey.

FIELD SURVEY AND STAKING
The next step was to inspect the alternatives identified from maps and photographs in the field.

On January 28 and February 3, 1993, using helicopters, MECO and Dames & Moore engineers and
environmental specialists conducted a field engineering reconnaissance to refine project siting

requirements in the field and to stake key control points of a preferred alignment.
A preferred alignment was located during this field engineering effort and the staked locations were

recorded using a global positioning system (GPS) to facilitate accurate mapping and future

archaeological and biological surveys.
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During the field survey, the two alternative locations for the crossover of existing lines were
carefully examined. Because MECO proposes to underground the new line to cross the existing
lines, a crossover at the Ukumehame Gulch was determined to be unfeasible due to steep terrain.

The crossover in the vicinity of Puu Hipa was selected because of a more level terrain condition.

AGENCY REVIEW AND LANDOWNER CONSULTATION

Additional consultation with government agencies and landowners was conducted during February
and March 1993, to review the findings of the field survey and present and discuss the preferred
alignment. Meetings were held with Wailuku Agribusiness/C. Brewer Properties, Inc., DLNR,
Pioneer Mill Company, Amfac/JMB Hawaii, Inc. and B.P. Bishop Estate to confirm the preferred
alignment across their various properties. The State Department of Transportation and State
Department of Education were also consulted regarding the preferred alignment, highway crossings

and the proximity to Lahainaluna School respectively.

SELECT PREFERRED ALIGNMENT

Based primarily on the response from the landowners during the consultation task, the preferred
alignment was refined and then mapped at 1:12,000 scale (1 inch = 1,000 feet). The preferred
alignment, shown in Figure A2-9, became the route for discussion within the environmental

assessment and permit documents.
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A3. SUPPORT MATERIAL

R L DATA F R DEFI
EXCLUSION AREAS
Landfills/Refuse Area
Active Landfills are exclusion areas. Please refer to Existing Land Use section for a definition.

LAND OWNERSHIP

.S, Fish and Wildlife Service and U.S. Coast Guard Lands

Public lands owned by the United States Government, but not necessarily used for military purposes.
These lands may be leased to another entity that administers the use of the land.

S f Hawaii Land
Public lands owned by the State of Hawaii and administered by the Department of Land and Natural
Resources or the Department of Transportation. These lands may be leased to private or other
governmental agency who then administers the use of the land,

County of Maui Lands
Public lands owned and administered by the County of Maui.

Wailuku Agribusi
Private lands owned by Wailuku Agribusiness a subsidiary of C. Brewer and Associates

! i hi
Private lands owned by Maalaea Triangle Partnership

Pioneer Mill Co,
Private lands owned by Amfac/JMB Hawaii, Inc. and operated by Pioneer Mill Company.

P _Bi Trust E

Private lands owned and managed by B.P. Bishop Estate. Decisions made on development within
these lands would require approval by the Bishop Estate Board of Trustees.
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Other Private
Lands owned by private individuals, families, businesses, or other non-governmental entities other
than those private owners specifically notated on the map,

LAND REGULATION

State Land Use Districts

Urban

Land designated as Urban Land Use District by the State of Hawaii, Land Use Commission.

Agriculture
Land designated as Agricultural Land Use District by the State of Hawaii, Land Use Commission.

Conservation

Land designated as Conservation Land Use District by the State of Hawaii, Land Use Commission.
Conservation Land Use Districts are further subdivided into General, Resource, Limited, and
Protective subzones pursuant to HRS 183-41.

rvation ectiv P Zon
Lands within the Conservation District, Protective Subzone. The State of Hawaii has identified
valuable resources within these areas that require protection. Resources could be any one or more
of the following: restricted watersheds, marine, plant, and wildlife sanctuaries, significant historic,

archaeological, geological, and volcanological features and sites; and other designated unique areas
(Administrative Rules Title 13 Chapter 2 Section 11).

rvation [Limi L zon
Lands within the Conservation District, Limited Subzone. The State of Hawaii’s objective of these
lands is to limit uses where natural conditions suggest constraints on human activities. The
boundaries for these lands usually encompass flood prone areas and lands susceptible to soil erosion,

or lands within the tsunami inundation zone (Administrative Rules Title 13 Chapter 2 Section 12).
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nservati I R zon
Lands within the Conservation District, Resource Subzone. The State of Hawaii has identified these
areas as lands where development can occur with proper management as long as the sustained use
of the natural resources is ensured. These lands include such areas as State Parks, Forest Reserve,
Recreation Areas, offshore islands, and territorial waters that area not otherwise assigned a subzone
designation (Administrative Rules Title 13 Chapter 2 Section 13),

nservation neral n
Lands within the Conservation District, General Subzone. The State of Hawaii’s objective in this
subzone is to designate open space where specific conservation uses may not be defined, but where
urban use would be premature. This category includes lands that are suitable for farming, flower
gardening, nurseries, orchards, grazing and facilities associated with these uses are permitted when
they are compatible with the natural physical environment (Administrative Rules Title 13 Chapter
2 Section 14).

Coastal Zone Management

Special Management Area (SMA) Boundary - The inland boundary designating lands as a Special
Management Area pursuant to the State of Hawaii Coastal Zone Management policies (HRS Chapter
205A). These lands are publicly owned but use within them is administered by the County of Maui
Planning Department. Any development which exceeds $125 ,000 or which may have substantial
adverse environmental or ecological effect within the designated Special Management Area requires
a Special Management Area Use Permit issued by the Maui Planning Commission and approved by
the County Council.

MAUI COUNTY ZONING
No data mapped. County zoning does not expressly prohibit utility line development.

EXISTING LAND USE

Regidential

Single-family detached residences, duplexes, low density apartment areas, low density multi-family
residential structures, medium density apartment areas, medium density multi-family residential
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structures, high density apartment areas. Primary residential area is located in Lahaina with small
residential areas located in Olowalu or Maalaea,

School

Schools include lower, middle, and high schools both public and private. Playgrounds and play
fields adjacent to the schoo! yards are also part of this land use category.

Resort

Facilities for transient accommodations. Facilities such as restaurants or small shops serving guests

are permissible accessory uses. Resort facilities are located in and around Lahaina or Kaanapali,

Park/Recreation/Golf Course/Cemetery

All cemeteries, public parks, recreation facilities and public/private golf courses. Parks and
recreation facilities are further defined to include beach parks, neighborhood and district parks,
botanical gardens, soccer fields, softball fields and pedestrian malls. Facilities under this category
are located throughout the study area.

li mmunity Facili
Government office buildings, conununity centers, major health care facilities, maintenance yards for
public agencies, religious and social service institutions, and other public facilities such as fire
stations and police stations. Public/Community facilities are located primarily in Lahaina. The
Lahaina Civic Center is located north of the Lahaina Urban Area,

Commercial
Retail stores, offices, entertainment enterprises and accessory uses related to the principal
commercial uses. All commercial uses are located in Lahaina except the Maalaea Boat Harbor.

Industrial

Principally for processing, construction, manufacturing, transportation, wholesaling, and/or similar
activities. The industrial uses are located in the Lahaina Industrial Corridor and include the Pioneer
Mill Company Sugar Mill.
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Agriculture
Agriculture areas are those areas that are used for sugar cane or pineapple and include agricultural
support facilities.

Grazing
Grazing areas area those used for cattle grazing and the raising of livestock. The primary grazing
area is located near McGregor Point near Maalaea.

Rock Pile
A consolidation of large rocks removed from agricultural lands during soil preparation for cultivating

crops. Rock piles exist throughout the project area in most of the sugar cane and pineapple fields.

Quarry

Existing gravel extraction or other mineral extraction. Two quarries exist within the project area:
1) adjacent to the Olowalu Landfill, and
2) abandoned cinder pit located near the intersection at Kihei Road and
Honoapiilani Highway.

Landfill/Refuse area
Public and private facilities associated with solid waste including landfills, refuse collection centers

and tecycling centers. The only Iandfill in the project area is the Olowalu Landfill located on the
Lahaina side of Olowalu.

Shooting Range
An outdoor area used for small firearms target practice by two private gun clubs. The West Maui
shooting range is located South of the Ukumehame Gulch.

mmunication Si

Radio towers, transmitters receivers and FCC monitoring stations.
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Guich

An intermittent stream between ridges consisting of a narrow deep ravine.

Stream

A body of running water that flows continuously throughout the year.

Ditch
An artificial channel used to transport water for agricultural irrigation. Ditches exist throughout the
sugar cane fields.

Reservoirs

An artificial lake where water is collected, stored and used for irrigation of agricultural lands,

Undeveloped/Open Space
Land that is undeveloped and free of structures. This category includes lands that may have natural
resource value and landscape buffers. Most of the undeveloped/open space lands are located mauka

of the sugar cane fields.

Lahaina Pali Trail
An historic hiking trail being redeveloped as part of the State Department of Land and Natural
Resources Na Ala Hele Program as Maui’s demonstration trail.

PROPOSED PROJECTS
Proposed

Projects proposed by a government agency or private developer not included in the Lahaina or Kihei-
Makena Community Plans.

Planped
Projects proposed by a government agency or private developer included in the Lahaina or Kihei-
Makena Community Plans,
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Approved
Projects included in the Community Plan which have received the necessary State and County
approvals and permits.

Under Construction
Refers to those projects where construction permits are approved and groundbreaking or other
construction activities has occurred.

EXISTING UTILITIES, ROADS AND ACCESS

Power Plant

In this study, refers to the Maalaea Power Plant, an oil fired power generating facility on the island
of Maui.

Substation
An assemblage of equipment designed for switching, changing, or regulating the voltage of
electricity. This definition does not include service equipment, line transformers, line-transformer

installations, or minor distribution or transmission equipment.

69 KV Line

The major element of Maui Electric Co. transmission system. These lines have the capacity to
transfer 63,000 volts of electricity from the generating source to the substations, where the voltage
is stepped down to the subtransmission voltage of 23 KV.

23 KV Line

The major element of Maui Electric Co. subtransmission system. These lines carry 23,000 volts of
electricity and are the middie link in the power delivery system between 69 KV transmission lines
and 12 KV distribution lines.

State Route

Roadways under State of Hawaii jurisdiction, generally with greater than 50 feet wide right-of-ways.

A3-7



Secondary Road

Roadways under the County of Maui jurisdiction, usually less than S0 feet wide right-of-way,

Major Cane Haul Road

Well-maintained secondary roadways used for hauling sugar cane from the fields to the Pioneer Mill
for sugar processing. These roads are used by tournahaulers that require 20 foot wide lanes for
Passage; therefore, the roadbed right-of-way is usually 40 feet wide with wide shoulders.

Qther Connecting Road

Relatively narrow, unsurfaced roadways that serve the purpose of connecting areas between major
roads. Field edge roads within cane fields, neighborhood streets that are not major throughways,
and gravel bed roads fall into this category

Jeep Trails and Unimproved Access
Unsurfaced, ungraded, trails or throughways that usually pass over rugged terrain, but are passable
by four wheel drive vehicles. These trails were mapped using 1991 color aerial photographs.

TRANSMISSION SEPARATION
fi ini ' ion
Areas within 250 feet from an existing 69 KV transmission line.
200 feet
Areas within 500 feet from an existing 69 KV transmission line.

1000 feet

Areas within 1000 feet from an existing 69 KV transmission line.

BIOLOGICAL RESOURCES
Urban

Developed lands including residential, commercial, industrial, business parks, landfills and refuse

areas, recreational parks, landfills, quarries, schools and playgrounds, public facilities, and resorts.
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Agricultural
Lands used for agricultural purposes including cultivated lands, fallow fields, nurseries, gardens, and
agricultural support facilities.

iawe-Buf! I iati
Vegetation where the kiawe trees are the dominant upper story plant and buffel grass is the principal
ground cover plant. The trees are scattered or may form small stands from 15 to 25 feet tall and
the trees become denser in small gullies and low-lying areas. This association often occurs on the

gently sloping lands and on smooth alluvial fans in lower elevations of the study area.

Mixed Grassland-Shrubland

Vegetation type that occurs on the steeply sloping areas dissected by large, deep gulches. Scattered
shrubs occur throughout an extensive grassland; the density and height of the shrub and canopy
plants varies throughout the type according to aspect and other physical features.

hrubiand
A vegetation type that occurs on the steeper slopes usually above the kiawe-buffel grass association.
Lowland dry shrubs are the dominant feature throughout although the composition of this type is
varied. This type occurs around Puu Hipa, Olowalu, and Lihau and often are the habitat where

endangered, threatened, or sensitive species are found.

Forest
Vegetation type that contains dry to mesic forest species. The shrubland and forest vegetation types
are not easily distinguished in this region and the two types often grade into one another. In some

places forest trees have been planted and occur in relatively dense, mature stands.

m Reservoir

See Topographic Features and Water Resources below
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In this study, the boundary and lands that encompasses the State Department of Land and Natural
Resources lands designated as West Maui Forest Reserve

Natural Area Reserve

One of thirteen reserves, comprising 108,328 acres, as established by the State of Hawaii for
purposes of protecting Hawaii’s natural habitats and native ecasystems. The West Maui Natural
Area Reserve is 6,702 acres comprised of four sections, two of which occur in or near the study
area, Lihau Section (960 acres) mauka of Puu Hipa and Olowalu Stream and Panaewa Section (1,717
acres) mauké of the upper reaches of the Kanaha and Kahoma streams,

Plant Sanctuary

Refers to an area established by the State Department of Land and Natural Resources, Forestry and
Wildlife Division for purposes of preserving the plant life within these boundaries. In this study,
there are two plant sanctuaries: Paupan (34 acres) outside of Lahainaluna School and a DLNR
Reserve (56 acres) between Manawainui Guich and Papalaua Gulch Ukumehame.

Eﬂﬂﬁmmﬂiddm;ﬂmﬂagwm@

Areas that contain numerous occurrences of rare and endangered plant species as reported to the
State DLNR Division of Forestry and Wildlife and the Nature Conservancy, Hawaii. The following
general locations are recognized in this study area: Puu Hona and environs including Pohakea
Gulch, the DLNR Reserve between Manawainui and Papalaua Gulches, Puu Hipa-Lihau-Olowalu
Area and Paupau Ridge.

ETS Plan

These are officially listed threatened and endangered species, Category 1 candidate endangered
species, and Category 2 (rare) plants, according to the federal and state registry of endangered

species. Species of concern that have been found in significant numbers are listed in Table 1,
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Table 1
ENDANGERED OR SENSITIVE PLANTS KNOWN FROM THE STUDY AREA

Species Name Status*

Acacia koaia
Diellia erecta
Exocarpus gaudichaudii
Gouania hillebrandii
Gouania vitifolia
Hesperomannia arbuscula
Hibiscus brackenridgei
Hibiscus kokio
Neraudia sericea
Remya mauiensis
Santalum freycinetianum
var. lanaiensis
Schiedea menziesii
Schiedea salicaria
Spermolepis hawaiiensis
Tetramolopium capillare
Tetramolopium remyi
Torulinium odoratum

0T BT o= 00 o= 1] e [T] DO = 2O

[ Moy N N |

Status™;

E = officially listed as endangered by the U.S. Fish and Wildlife Service

1 = Category 1 candidate endangered species; will be proposed as endangered in FY1992

2 = Category 2 taxa; plants for which there is some evidence of vulnerability, but for which
there are not enough data to support listing proposals at this time

Source: U.S. Fish and Wildlife Service, Correspondence from Robert C. Smith, Pacific
Islands Administrator 1990,
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TOPOGRAPHY AND WATER RESOURCES

Fiood Prone Areas (100 Year Flood)
Any area surrounding the mouth or upper reaches of a stream or waterway that is subject to
inundation by a 100 year flood, as identified by the Flood Insurance Rate Maps.

Seismic sea waves, an extraordinary type of ocean wave produced by a sudden tectonic displacement
of huge earth mass on the ocean floor.

Stream

A body of running water that flows continuously throughout the year.

Gulch

An intermittent stream between ridges consisting of a narrow deep ravine.

Ditch

An artificial channel used to transfer water for agricultural irrigation.

Reservoir
An artificial lake where water is collected, stored and used for irrigation of agricultural lands.

Maior Rid t

The line of intersection at the top between the opposite slopes or sides of a hill or mountain.

Puy

A Hawaiian word for hill, small mountain.

Flume
An inclined channel for conveying water for irrigation or power,
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Quarry

Existing gravel extraction or other mineral extraction.

SLOPE

Less than 30%

Lands with slopes less than 30 percent as determined from the U.S. Geological Survey Digital
Elevational Model (DEM) data. The resolution in this model is 35 X 35 pixels.

Greater than or Equal to 30%

Lands with Slopes greater than or equal to 30 percent as determined from the U.S, Geological Survey
Digital Elevational Model (DEM) data. The resolution in this model is 35 X 35 pixels.

GEOLOGY/SOILS

ils wi i jon i
In general, these areas include clayey silts with moderate shrink/swell potential, located over 3% to
35% slopes, and extremely weathered, friable volcanic rock outcrops (Soil Conservation Service,

1972).

Areas of Landslide Deposits

In general, these include areas of relatively steep slopes (40% to 70%), active erosion, relatively
high rainfall (25 to 200 inches per year), and where past landslides probably occurred (Soil
Conservation Service, 1972).

Instabili
In general, these include areas of steep and bouldery terrains, active erosion, and moderate rainfal
(20 to 40 inches, Soil Conservation Service, 1972).

e Materials - Re nt Alluvium

In general, areas defined as younger on recent alluvium in the Soil Conservation Service Survey of
Maui. (SCS, 1972)

A3-13



CULTURAL RESOURCES

istri
Refers to the area and features within the district as established by the National Historic Preservation
Office pursuant to the criteria for determining significance and National Register eligibility set forth
in Title 36 CFR 60.4.

waiian Register Si ina Pali Trai
In this study refers to a site (or complex of sites) that is determined to have significance and has met
the eligibility criteria for the Hawaiian Historic Places Register pursuant to HRS CH6E, Historic
Preservatioﬁ and the National Historic Preservation Act of 1966 (P.L. 89-665), as amended and has
been determined significant and met National Register eligibility pursuant to Title 36 CFR 60.4.

Recor -Con i

Surveyed areas that contain surface features that identify it as an archaeological site originating prior
to settlement by western man in the fate 1800’s. These sites have been surveyed, recorded on maps
and documents, and assigned a site number by the State Historic Preservation Office. They are not

on the State of Hawaii or the National Register of archaeological sites.

Recorded Post-Contact Sites

Surveyed areas that contain surface features that identify it as an archaeological site originating after
1850, the year that Hawaiian Islands were first discovered by western man. These sites have been
surveyed, recorded on maps and documents, and assigned a site number by the State Historic
Preservation Office. They are not on the State of Hawaii or the National Register of archaeological
sites.

mmission Award (LCA) Parcel
Parcels of land varying in size that were given out in the mid-nineteenth century following the Great
Mahele of 1848, These kuleanas were parcels of land conferred to native no-alii (not of the royal

family lineage) Hawaiians able to prove that they lived upon or actively farmed these lands.
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Areas where there is a good chance that archaeological remains could be found if surface and
subsurface investigations were conducted. These areas were observed from the air during a

helicopter reconnaissance conducted on September 25, 1991.

SENSITIVITY ANALYSIS

PURPOSE

The sensitivity analysis was designed to provide a semi-quantitative comparison of constraints and
opportunities of the alternative corridors and to assist in the evaluation and screening of alternative
corridors and the selection of a preferred corridor for the Maalaea-Lahaina Third 69KV Transmission
Line Project.

METHODOLOGY

The constraint ratings assigned during the course of the resource inventory and constraint analysis
(Table 1) were used to compare the corridor segments. Feasible corridor segment combinations were
developed and these combinations were linked across the four study sections to derive the 58

different feasible corridors.

To prepare for the measurement of constraints, a "hypothetical alignment” was drawn through each
of the alternative corridor segments (e.g. M-1, K-1, P-1, etc...) to provide a point of reference from
which to evaluate each segment (or combination of segments) against the previously mapped
opportunity and constraint data. This hypothetical alignment used solely for the purpose of the
sensitivity analysis was derived from an assessment of possible alignment locations within each
corridor segment. The hypothetical alignment was then overlaid onto each of the environmental data
maps. Each time the hypothetical alignment passed through an area that had been identified
"exclusion”, "high" or "medium" constraint, the linear distance through the constraint area was

measured (in inches) and summed for each corridor segment.

The number of inches crossed by the hypothetical alignment through a constraint area became the
"score"” or the number of "constraint units" for that data category in the particular segment where
it was encountered. If the hypothetical alignment passed along the edge of a constraint area (e.g.
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along the boundary of a wetlands area), the number of inches along the edge was not included in the
constraint unit calculation. It was assumed that constraints could be avoided by placing the alignment

on the other side of the corridor segment or outside the specific area of concern.

Constraint units for each data category were calculated for each corridor segment. The total score
of constraint units from all the categories reflects the overall level of constraint or sensitivity of that
segment. These scores represent one quantitative measure for comparing the relative sensitivity of
the alternative corridor segments and combinations of segments. The larger the score, the greater

the constraint.

Another quantitative measure for comparing alternative corridor segments involved weighting of the
constraints. Where the hypothetical alignment passed through an "exclusion” area, the number of
constraint units or score was tripled. When the hypothetical alignment passed through a "high"
constraint area, the number of constraint units or score for that category was doubled. Both

weighted and unweighted scores are presented in Table 1 and the subsequent tables.

Yet another measure involved the analysis of opportunities for siting the transmission line. In this
project, "opportunities” were defined as developed access. To measure these opportunities, the
distance in inches in which the hypothetical alignment paralleled existing developed access (defined

as State routes, secondary roads and cane haul roads) was calculated (Table 3). The number of

inches, or "opportunity units”, was then subtracted from the number of constraint units, to provide

the number of "net constraint™ units for each corridor segment.

Finally, in order to allow a direct or equivalent comparison of corridor segments of different lengths,
the net constraint units were divided by the linear units (i.e. inches) of the corridor segment. This
normalized the results and expressed the "net constraint score” of the corridor segment as a percent
of the total length. This percentage provides an overall measure of sensitivity of each alternative
corridor segment, regardless of its length. Table 6 presents the ranking of feasible corridors and
Table 7, the top ranking of alternative corridors.
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The formula used for these calculations are:

Net Constraint Score = [{Length of Exclusion Area X 3)
(weighted) +  [Length of High Constraint X 2]

+  [Length of Medium Constraint]

- [Length of Opportunity Units]

[Net Constraint Score]
Perceqt Constraint = X 100

[Length of Corridor Segment]
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Table 2

MAALAEA — LAHAINA THIRD 69 KV TRANSMISSION UNE PROJECT
CORRIDOR SEGMENT ANALYSIS

TOTAL ;l o NET CONSTRAINT UNITS |
CORRIDORCONSTRAINT UNITS OPPORTUN SEGMENT |NET CONSTRAINT UNITS |AS % OF LINEAR UNITS
SEGMENT UNTS LINEAR

(inches) UNITS

Unweighted | Weighted (inches) Unweighted |Weighted |Unweighted |Weightad
Power
Plant
PP-1 6.50 875 0.00 3.40 850 9.75 191.18 288.76
PP-2 5.65 8.15 0.00 275 5.685 815 20545 223.64
PP-3 3.60 3.60 0.00 260 3.60 3.60 138.46 138.48
Maalasa—
Ukum
MU-1 220 3.20 0.00 1.25 2.20 3.20 176.00 256.00
MU-2 a1.40 83290 0.00 13.75 31.40 3290 228,36 239.27
MU~3A 2.80 280 0.00 1.40 2.80 280 200.00 200.00
MU-3B 1.60 1.60 0.00 1.80 1.60 1.60 88.89 88.89
MU-3C 7.55 8.05 0.00 200 7.55 8.05 37750 402.50
MU-—4 3.45 345 0.00 1.80 345 345 191.87 191.67
MU-5 5.35 535| 0.00 250 5.35 535 214.00 214.00
MU-6 4,95 5.20 0.00 380 495 5.20 130.26 136.84
MU-7 11,10 13.20 0.00 5,00 110 13.20 22200 264.00
MU-8 8.90 8.90 0.00 340 8.90 890 281.76 261.78
MU-9 5.60 8.80 0.00 4,50 5.60 8.80 124,44 15111
MU-10A 25.00 25.00 0.00 6.80 25.00 25.00 387.65 367.65
MU-108 30.50 42.75 0.00 9.40 30,50 4275 324.47 454.79
Olowaly — ‘
Malkdla
OM-1 17.55 18.55 0.00 15.50 17.558 18,55 113.23 119.68
OoM=-2 860 6.60 520 15.60 1.40 1.40 8.97 8.97
OM~-3A 3325 4575 0.00 7.00 33.25 45,75 475.00 653.57
OM-3B 26.00 35.00 0.00 9,20 26.00 35.00 282.61 380.43
Lahaina —
Wahikuli
Lw-1 575 8.75 220 2.80 355 455 128.79 162,50
Lw-2 1.00 1.00 225 2.25 -1.25 -1.28 -55.58 -55.56
Lw-3 0.00 0.00 3.00 azs ~3.00 ~3.00 -52.31 -92.31
Lw-4 8.20 7.70 0.00 210 8.20 7.70 295.24 368.67
LW-5 290 4,00 4,50 500 ~1.60 -~0,50 ~32.00 ~10.00
LW-8A 350 68.00 320 3.00 030 2,80 10.00 §3.33
Lw-8B 0.00 0.00 Q.00 210 Q.00 0.00 0.00 0.00
LW-7 1.20 2.00 3,20 4.30 -2.00 -1.20 -48.51 -27.91
Lw-8 17.75 30.60 0.00 4,10 12.75 30.60 43293 746.94
Lw-9 8.40 10.40 0.00 4,60 6.40 10.40 - 13913 228.09
Lw-10 18.25 25.75 0.00 4.90 16.25 25.75 331.63 525.51
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Table &
RANKING OF FEASIBLE CORRIDORS

MPP/M=9/M=11/M—12/P ~2/K—1

FEBRUARY 1992
WEIGHTED CON-
STRAINT W/O NET CONST.
CODE CORRIDOR REFERENCE OPPORTUNITY | CONSTRAINT] COST
UNITS 2% LINEAR {$M)

2A MPP/M=1/M=-3/M-4 -1/~ - - 18.10 —44.92 3.31
1A MPP/M=1/M=2/M~4 P—-1/P—-1AP=1BP-1EP-1G/K-1 17.75 ~44.62 3.34
2B MPP/M=—1/M=3/M-4 P=1/P=1CP-1EP-1GK-1 18.10 -38,50 296
1B MPPM~1/M-2/M—4 P=1P—1CP-1EP—-1GK-1 17.75 —36.23 3.00
4A MPPM=5/M-6M=-2/M-4 P=1/P-1AP~1BP—1EP-1GHK~1 21,90 —34.02 3.23
3A MPP/M—-5/M—-6/M—-3/M—4 P—-1P-1AP-1BP~1EP-1G/K~1 22,65 —33.04 3.20
48 MPPM~—5M—-6M—2/M—4 P—~1/P—-1CP-1EF=-1GK-1 21.90 —26.11 2.88
3B MPP/M—-5/M—6M-3/M-4 P-1P-1CP=-1EP—-1GK—-1 22.65 —24.92 285
2Cc MPP/M=-1/M-3/M=4 P=1/P=1CP~iFP—-1G/K-1 19.60 -24.12 3,00
iC MPP/M=—1/M=2/M~4 P=1/P—-1CP—-1FP-1G/K=-1 19.25 -24.01 3.00
S5A MPPM-5M~-7/M—8/M—4 P—-1/P—-1AP~1BP=-1EP~-1GK—1 27.95 —~23.66 a.44
2E MPPM~1/M-=3/M-4 P-1P-1CP~1FP~1G/K~-1 19.60 —-23.02 3.11
1E MPP/M=1/M=2/M~4 P=1/P=1CP—~1FP—1G/K—-1 19,25 -22.93 3,14
5B MPP/M-5/M=7/M=-8/M~4 P—1/P-1CP-1EFP-1GK-1 27.95 -15.14 3.10
4C MPPM-5M-6M—-2/M-4 P—-1/P-1CP-tFP-1G/K-1 23.40 -11.33 2.88
1D MPPM=1/M-2/M—-4 P-1/P-1DP—1EP-1G/K-1 24.25 -11.06 3.00
2D MPPM—1/M=-3/M=-4 P—1/P-1D/P=-1EP~1G/K-1 24.60 -11.02 2.96
4E MPP/M~5/M~6/M=2/M=4 P—1/P—-1CP-1F/P-1G/K~1 23.40 —10.80 8.03
ac MPP/M—5M—6/M-3/M—4 P-1/P—1CP-1FP~-1G/K-1 24.15 ~-9.97 2,85
3E MPPM-5M~-6/M—-3/M—4 P-1/P-1CP-1FP-1GK~1 24.15 ~9.49 2.99
5C MPPM-5/M-7/M-BM-4 P=1P—-1CP-1FP-1G/K-1 29.45 -1.38 3.10
SE MPP/M-5M-7/M-8/M-4 P—1/P—1C/P-1FP=1G/K-1 29.45 -1.32 3.44
an MPP/M—5/M~6/M=-2/M-4 P—1/P—1DP-1EP~1GfK=1 28.40 2.13 2.88
6A MPP/M—9/M—10/M—-8/M—4 P=1P—~1AP—-1BP—-1EP-1G/K~1 31.95 258 3.30
1F MPP/M~1/M=~2/M~4 P=1/P=1D/P=-1F/P=1G/K-1 25.75 3.02 3.14
2F MPP/M=—1/M=3/M-4 P—1/P—1D/P=~1FP=1G/K~1 26.10 3.20 3.11
aD MPP/M—5M—6/M—3/M—4 P-1P—-1DP—1EP-1GK—1 29.15 3.65 2.85
7A MPP/M=-9/M~11/M—12/M—8M=4 P-—1P-1AP~1BP~1EP~1G/K~1 34.30 5.60 3,38
sD MPP/M~5/M-7/M-8/M-4 P=1P-1DP—-1EP-1GK—-1 34.45 11.16 3,10
eB MPPM—9/M-10/M-8/M~4 P=1P~1CP—1EP-1GK—-1 3195 11,55 373
4F MPP/M-5M-6M-2/M-4 P—1/P—1DP —-1FP-1G/K~-1 29.90 16.12 3.03
7B MPPM=9M=11/M=12/M=8M=4 P=-1P=1C/P-1EP~-1GK-1 34.3C 17.63 3.04
aF MPP/M—-5/M—6/M—-3/M-4 P—1/P—1DP-1FP-1G/K~1 30.65 17.72 2.99
6C MPP/M~9/M—10/M-8/M—4 P=1/P=1CP-1FP-1GK—1 33,45 2297 373
5F MPPM-5M-7/M-8M-4 P~1/P—1DP—-1FP-1G/K-1 3595 23.83 a.24
6E MPP/M~9/M—10/M—-8/M—4 P—1/P~1C/P-1F/FP-1G/K~-1 33.45 27.68 3.10
7€ MPPM-9/M=11/M~-12/M=-B8M=4 P—=1P=1C/P=-1FP~1G/K=-1 35.80 30,25 3.18
7C MPPM=-9/M=11/M~-12/M~8M~-4 P—-1P—-1CP-1FP-1G/K-1 35.80 31.67 3.04
6D MPP/M=~8/M=10/M=8/M-4 P—1/P—-1D/P-1E/P-1G/K—1 388.45 33.38 3.73
7D MPPM~-9M~—11/M—-12/M—-8M—-4 P—1P—-1D/P—-1EP-1G/K~1 40.80 44.46 3.04
6F MPP/M—5/M-10/M=8/M-4 P-1/P—-1D/FP-1FP-1G/K-1 39,95 53.98 3.10
7F MPPM~9M~11/M—12/M-8M—-4 P—-1P—-1DP-1FP-1G/K~-1 42.30 55.89 3.18
MPP/M~-5/M—-6/M—-3/M-8/M—12M—13/P-3/K~-2 36.00 60.57 3.31
MPPM~-5M~-7/M—-12/M—-13/P-3/K-2 29.50 67.40 2.80
MPPM=-5M-7/M—12/FP-2/K—1 34.00 77.48 2,67
MPP/M—-9/M—11/M—13/P-3/K—2 30.85 105.05 250
MPP/M—-9/M—10/M—12/M—13/P-3/K~2 34.95 100.96 266
38.10 119.58 2.49
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CONSTRUCTION COST

LAHAINA ALTERNATIVE CORRIDORS

ALTERNATIVE 1 ~ MAUKA

Range: $53621t0 7205 M

[ PP-1 260.0
MU-1/2 745
OM-1 18829
Lw-1 438.0(LW-2 258.7
OPTIONA-8A __ 1083.5|OPTIONA-0B _ 11445|OPTIONB __ 921.0[HFDC  1330.0|BYPASS  s4s.1
LW=1 Totals 7019.5 7100.9 8887.0 7205.0 68021
LW~2 Totals 8570.4 8881.0 8447.1 8855.1 8382.2
ALTERNATIVE 2 - CENTRAL . Range: $5725to 6504 M
PP=-2 108.3
MU=1/3A/4 051.2| MU-1/3A/3B/5 123284
MU-6/7/0 2510.5|MU-8/3/0 2700.9
oM-2 v02.1
Lw-3 348.0
OFTIONA-BA __ 1003.5|CPTIONA-88  11449|OPTIONB __ 9310/HFDC  1330.0|BYPASS  s¢o.t
MU-487 Totals __ 5942.4 8023.8 5809.9 8217.9 5725.0
MU—4§B Totala 8141 8 8223.2 8000.3 84173 5024.4
MU-387 Totala 02278 8300.0 80951 8503.1 8010.2
MU-588 Totals 3428.0 050)3-.5 '6.294.5 BTO;.S 82008
ALTERNATIVE 3 ~ MAKAI CENTRAL o _ Range: $5.388t0 0046 M -
PP—2/4 335.0]PP—3 705.9]
MU-3CHOAR 30029
oM-2 082.1
Lw-3 306
OPFTIONA-GA ___1003.5|OPTIONA-0B __ 11449|OFTIONB __ 031.0[HFDC  1330.0|BYPASS 8401
PP=4 Totals 5770.1 5851.5 5837.8 8045.6 55582.7
PP-3 Tolala 5801.0 5352.4 5488.5 5870.8 5333_9_‘
ALTERNATIVE 4 - COASTAL . o e | Cost Saaasm o L
PP-3 650 ' —
MU-3CHOAMOB 27391
OM-3A/38 070.%
LW-68/0/SS 568.0
Total 4443.1
 ALTERNATIVE 5~ AMFAC twjunderground of exising 69KV coridor) ... " Range: $5017t06570M . .
. : plus LOWER WEST MAUIMTNS. . . . R
PP-2/4 MS.DIPP-(‘ 165.0
MU-3CHOAS 30829
OM-1 1582.9
LW-2 258.7
OPTION A-8A 1083.5]| OPTION A—-8B 11449 |OPTIONB 031.0| HFDC 1330.0| BYPASS 848.1
PP=4 Totals 8303.0 8384 .4 61708 8578.5 0085.0
PP~3 Totals 81330 62153 8001.4 84090.4 se1e5

PP=-2

MU-1/3A/4 951.2

MU-8/70 25105

OM-1 15820
- Lw=-2 250.7

HFDC 1330.0

Total 87508

{w/ underground of exisling 80KV eorridor)
1085

[L_Highest = Altarnative 1 — Mauka Corridor with HFDC Parimatar Option

ALTERNATIVE 6 - LANDOWNER RECOMMENDATIONS

‘Cost: $ 6751 M

Source: Adapted Tom Stons 3 Websier 69KV Transmission Line Costs for Eoﬂgmha Land Areas on Maul

Corridor segments LW-9 and 1.48 miles of the HEDC perimeter altemnative are assumed to be double circult,
Construction Cost Rangs: $ 4.4 to 7.3 Million
Lowest o Aternative 4 - Coastal Conidor

e iy
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INTRODUCTION

Proposed development in the study area was identified through a variety of sources. Each project
was identified by name and profile sheets were developed to consolidate information about the project
description, status and land use. The following table provides a summary of the projects that were
mapped and data about the development status, project proponent and description. Information
obtained through phone interviews or meetings with planners or developers of each of the projects
is provided in the proposed Project Profiles that follow.
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PROPOSED PROJECTS

PROJECT
PROJECT OWNER/DEVELOPER STATUS SIZE | ESTIMATED
COMPLETION {
Project District 1 (Industrial | Alexander & Planned 4.36 Incorporated into
Expansion Area)* Baldwin/County of acres | Maalaea Village
Maui Project
Kealia Pond Wildlife Refuge* | U.S. Fish and Wildlife | Planned 700 Improvements it
Service acres | continuous
Maalaea Village (formerly A&B Hawaii, Inc. Proposed 650 2005
Kealia Pond) Development acres
Maalaea Triangle Project Maalaea Triangle Approved 18 uncertain
Partnership acres |I
Olowalu Planned Community | Amfac/JMB Hawaii, Proposed 500 undetermined
Inc. acres
Puu Hipa Golf Course Amfac/JMB Hawaii, Proposed 440 undetermined
Inc. acres I
Lahaina Bypass Corridor and | State Department of Planned 7.9 1995
Ikena Avenue Relocation Transportation; B.P. miles
Project Bishop Trust Estate
Lahaina Watershed Flood Soil Conservation Under 3500 1992
Control Project Service and County of { Construction | feet
Maui
Wainee Housing B. P. Bishop Estate Proposed 450 undetermined
Residential Development Trust acres
HFDC Lahaina Planned State of Hawaii Phases I, Il - | 1122 | 2000
Community Housing Finance and Under acres
(Mixed Use Residential) Development Construction
Corporation Phases HI-VI
planned
. No project profile is developed for this project as it is either part of or adjacent to the Maalaea

Village, formerly Kealia Pond development.
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PROJECT PROFILE
RESIDENTIAL PROJECT

DEVELOPMENT PROJECT: Maalaea Village (Formerly Kealia Pond)
LOCATION: Adjacent to Maalaea Bay between Maalaea Harbor and the Maui Electric Power Plant.
TMK: 3-8-05:2
SIZE: 650 acres
TOTAL # OF THE DWELLING UNITS PROPOSED:
Single Family: 1138-1722
Multi-Family: 145-215

Resort (Multi-Family): 350-500
Commercial (acres): 24

STATUS: Proposed by Alexander and Baldwin, Inc.; not reflected in the Kihei-Makena Community
Plan.

BUILD OUT SCHEDULE BY YEAR: 10-15 years
STATUS OF INFRASTRUCYURE IMPROVEMENTS NEEDED:

Water: 3.0 million gallon storage reservoir will be required. The County is committed to
developing new sources. The existing 42/36-inch transmission line has the capacity to transport
water from the Waiehu/Waihee areas to Maalaea.

Sewage Disposal: Options include the installation of a new sewerage system from Maalaea to
either the Kihei STP, to the proposed sewage treatment plant in Puunene, or to the main
interceptor in Kahului. Alternatively, the developer could build a Wastewater Treatment Facility
adjacent to the project area.

Roads: Realignment of North Kihei road is proposed.

Electrical/Power: Power is not anticipated to be a problem because Maui Electric’s Power Plant
is near the project area.

DESCRIPTION:

Preliminary development plans include a residential housing, one golf course, vehicle parking and
access routes, beach park and nature trails and some commercial establishments primarily for
residents use.

et i ey v e}
Ut vrntal

R



PRINCIPAL CONTACT AND PHONE:

Stanley Kuriyama
A&B Hawaii, Inc.
822 Bishop Street
P.O. Box 3440
Honolulu, HI 96801

(808) 525-6671
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PROJECT PROFILE
RESIDENTIAL PROJECT

DEVELOPMENT PROJECT: Maalaea Triangle Project

LOCATION: Maalaea Triangle, is a triangular shaped parcel bordered by Maalaea Road and

TMK:

Honoapiilani Highway adjacent to Maalaea Boat Harbor. The site is seven miles south
of Wailuku,

3-6-01:1 and 19

TYPE OF DEVELOPMENT: Commercial Center

SIZE:

18.484 acres

STATUS: Approved

STATUS OF INFRASTRUCTURE IMPROVEMENTS NEEDED:

Sewer System: Presently, there are no sewage collection facilities in the Maalaea area. The
County's sewer master plan calls for sewage from Maalaea to be pumped intc the North Kihei
collection and transportation system for treatment and disposal at the Kihei Treatment Plant.
Until such time as the installation of a collection, transportation and pumping facility from
Maalaea to North Kihei is installed, the developer plans to build and operate a package sewage
treatment facility to accommodate project needs. This facility would be located at the most
northerly corner of the projectsite. Effluent would be processed through the secondary treatment
plant, chlorinated and discharged into a set of injection wells for disposal.

Water: The 8-inch line which services Maalaea branches off from the 24- and 18-inch
transmission line which transports water from the source in Mokuhau to Kihei. Storage is
presently provided by a 50,000-gallon and two, 12,000-gallon steel storage tanks at an elevation
of 120 feet. The developer plans to increase the existing storage facility to 300,000 gallons.

Roadways and Access: The site is bordered by Honoapiilani Highway along its westerly
boundary and Maalaea Road along its easterly and southerly boundaries. The following
improvements are being considered:

° Construction of a new access road which meets Honoapiilani Highway at a right angle
Signalization of the new intersection
Deceleration/turn lane and protected phasing for southbound highway traffic wishing to
turn into Maalaea

. Widening Honoapiilani Highway in the northbound direction to two lanes across the
signalized intersection

. Provisions of separate left and right turn lanes for exiting traffic from the Maalaea Road
approach

o Widening Maalaea Road along the project frontage

Drainage System: Off-site runoff from two basins flow across the project site. Plans are to
intercept this off-site runoff and convey it to the open ocean south of Maalaea Harbor, Drainage



plans are being refined with the Department of Land and Natural Resources, the Department of
Transportation, Harbors Division and C. Brewer.

Electrical and Telephone Systems: There are overhead electrical and telephone distribution lines
on Maalaea Road and Honoapiilani Highway. These utilities will be able to accommodate the
power and communications needs for the project.

DESCRIPTION:

The proposed Maalaea Triangle Project is a mixed use commercial development. It is envisioned
to include restaurants, retail, and office space, a museum, food and retail kiosks, parking areas,
a service station, theaters, marine exhibits, marina oriented uses, extensive landscaping
improvements, and other associated uses permitted within B-2 zones areas.

APPROXIMATE FLOOR AREA

Square Feet
Retail/Service 87,550
Restaurants 33,950
Museum 3,200
Offices 35,000
Service Station 2,000
Kiosks 1,260

The preliminary development plans call for the commerciai buildings to be situated parallel to
Honoapiilani Highway to buffer the trade winds and to create protected landscaped courtyards
and mall spaces. Three acres of the site will remain in open space.

PROPONENT’S NAME AND ADDRESS:
Maalaea Triangle Partnership
75-B, North Church Street
Wailuku, HI 96793

PRINCIPAL CONTACT:

Michael Spalding, CCIM
General Partner, Maalaea Triangle Partnership

(808) 242-5788
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PROJECT PROFILE
NON RESIDENTIAL DEVELOPMENT

DEVELOPMENT PROJECT: Proposed Olowalu Planned Community by

AMFAC/JMB Hawaii, Inc.

LOCATION: Olowalu, Maui

Midway between Maalaea and Lahaina is the site of the historical community of Olowalu;
the site of Olowalu Wharf, a small residential community and the Olowalu General Store.,

4-8-03 Olowalu, Maui

- Approximately 500 acres in the ultimate development plan; the majority of the site is

owned by AMFAC/JMB Hawaii, Inc. and the remainder by the Department of Hawaiian
Homelands.

DEVELOPMENT DENSITY:

STATUS:

This has not been defined. However, AMFAC/IMB Hawaii has indicated that the new
planned community would be primarily residential with secondary lodge-type hotel
development and adequate commercial and pubic facilities to support 2 self-sufficient
community.

During the 1981 update of the Lahaina Community Plan, community development at
Olowalu was proposed in a limited form to the citizens advisory committee and the Maui
Planning Commission and accepted. However, the proposal was subsequently rejected
from the Community Plan by the Maui County Council.

Because the ten (10) year Lahaina Community Plan update process begins in 1992, I
would suspect that the landowner will propose the establishment of a new planned
community at Olowalu, once again.

INFRASTRUCTURE IMPROVEMENTS:

Nearly all infrastructural components must be developed, in order to support
urbanization.

PROPONENTS NAME AND ADDRESS:

Mr. Don Fujimoto, P.E.
Director of Development
Maui Properties
AMFAC/IMB Hawaii, Inc.
2530 Kekaa Drive

Lahaina, Maui, Hawaii 96761

Telephone: 667-7411
Fax: 667-7183



PROJECT PROFILE
RESIDENTIAL PROJECT

DEVELOPMENT PROJECT: AMFAC/JMB Hawaii, Inc.
Proposed Puu Hipa Golf Courses

LOCATION: Launiupoko, Lahaina, Maui

Mauka of the sugar cane fields and the existing 69KV transmission lines near Launiupoko Beach
Park and Honoapiilani Highway.

TAX MAP KEY: 4-7-01 Launiupoko, Lahaina, Maui
PROPOSED . SIZE: 440 Acres

Acres

Golf Course No. 1 194.1
Club House No. 1 12.3
Golf Course No. 2 2094
Club House No. 2 i1.3
Maintenance Facilities 3.8
Road Right-of-way 9.4

Total 440.3

PROJECT DESCRIPTION

The subject project has never been publicly presented in a formal manner; however, during
discussion and formulation of a golf course zoning ordinance for Maui, AMFAC/JMB announced
they are considering it for a future golf course site. The site is currently in the Agricultural LUD
and not on the Community Plan. Park District No. IV zoning required prior to approval and
development.

STATUS: The proposal is on hold. It may be proposed during the update of the Lahaina
Community Plan,

PROPONENTS NAME AND ADDRESS: Mr. David Gleason, or Mr. Don Fujimoto, P.E.
Director of Development - Maui Properties
AMFAC/IMB Hawaii, Inc. :
2530 Kekaa Drive
Lahaina, Maui, Hawaii 96761
Phone: 667-7411
Fax: 667-7183
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PROJECT PROFILE
NON RESIDENTIAL DEVELOPMENT

DEVELOPMENT PROJECT: Lahaina Bypass

Honoapiilani Highway (FAP Route 30)
(Honoapiilani Highway Bypass)

LOCATION: Puamana Park to Honokowai
TYPE OF DEVELOPMENT: Highway Bypass

SCHEDULE: Estimated Construction Start Date: Earliest 1994

Estimated Construction Completion Date; 1996

STATUS : Supplemental EIS being prepared April 1992

Design Phase (14 months) begins July 1992

RELATED INFRASTRUCTURE TO BE COMPLETED:

Telephone and electrical line adjustments will be necessary where the alternative alignment
crosses the urbanized area adjacent to Lahainaluna Road.

STATUS OF INFRASTRUCTURE;

Telephone and electrical lines are presently found overhead on utility service poles along the
existing highway and along interior roads.

DESCRIPTION:

This project would bypass Honoapiilani Highway between Honokowai and Launiupoko Point,
The roadway will have a 150-foot minimum right-of-way with two travel lanes. The length of
the bypass will total 8.3 miles; 2.8 miles between Launiupoko and Lahainaluna Road, and 5.5
miles between Lahainaluna Road and Honokowai.

Alignment: According to the Supplemental Environmental Impact Statement Preparation Notice:
Modification to Honoapiilani Highway Bypass Corridor. The State DOT proposes to modify the
alignment of the proposed Lahaina Bypass as it was defined in the Final EIS. On the northern
end of the project, the Bypass corridor will be extended to Honokowai. The revised alignment
will eliminate the need for widening Honoapiilani Highway between Kaanapali and Honokowai
as proposed in the Final EIS. The alignment will primarily pass through upland agricultural areas
with a section passing through a residential area requiring increased rights-of-way. The existing
Honoapiilani Highway would be closed between Launiupoko State Wayside Park and Puamana
Park to through traffic.

The realignment as described in the Supplemental Environmental Impact Statement Preparation
Notice: Modification to Honoapiilani Highway Bypass Corridor has been reevaluated and
realigned. The alignment will begin at Puamana Park rather than Launiupoko and extend to
Honokowai as described in the Supplemental EIS.



Estimated Construction Cost:  $45.5 million 2 lane highway
$28.0 million expansion to 4 lanes

PROPONENT’S NAME AND ADDRESS:

William R. Lake

Division Administrator

Federal Highway Administration
Box 50206

300 Ala Moana Blvd.

Honolulu, HI 96850

PRINCIPAL CONTACT:
Ron Tsuzuki, Chief of Planning, State Department of Transportation, 587-1830
References:
U.S. Department of Transportation Federal Highway Administration and Hawaii Department
of Transportation, November, 1990. Final Environmental Impact Statement:
Honoapiilani Highway (FAP) Route 30) Puamana to Honokowai. Lahaina District, Maui
County, Hawaii.
Hawaii State Department of Transportation, April 1991, Draft Environmental Assessment
and Supplemental Environmental Impact Statement Preparation Notice: Modification to
Honoapiilani Highway Bypass Corridor. Prepared by Michael Munekiyo Consulting.

Telephone conversation with Mike Munekiyo, September 1991 and January 21, 1992.
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PROJECT PROFILE
NON RESIDENTIAL DEVELOPMENT

DEVELOPMENT PROJECT: Lahaina Watershed Flood Control Project
LOCATION: Lahaina
TYPE OF DEVELOPMENT: Flood Control

SCHEDULE: Estimated Construction Start Date: 1992
Estimated Construction Completion Date: 1994

STATUS:

Planned: the Lahaina Community Plan "supports the implementation of flood control projects to
address present problem areas.” No mention of this specific project is made however.

Residents of Puamana objected to the location of the proposed outlet, thus alternatives are being
considered to address these community concerns. One alternative being considered would involve
an additional channel parallel to Honoapiilani Highway which would extend 3500 feet towards
Wailuku. This alternative would increase estimated costs by $1 million. The startup and
completion dates are uncertain pending resolution of the channel alignment issue,

DESCRIPTION (as provided in the Draft Environmental Assessment, does not account for possible
revisions based on community concerns):

The plan proposes the installation of a 6,824-foot long floodwater diversion channel that starts
at Lahainaluna Road, extends across the Lahaina subwatershed, and outlets into Kauaula Stream.
1,024 feet of the channel would be reinforced concrete and 5,800 feet would be earth.
Associated structures include an inlet basin, an energy dissipating basin and three sediment
basins. A debris basin at Kauaula Stream would capture cobble to boulder size rocks. The
Kauaula Stream cement rock masonry outlet channel would be replaced with rectangular
reinforced concrete channel.

The purpose of the project is to provide a 50-year level of flood protection to a 100-year
floodplain benefited area which includes 168 homes, 152 businesses, two schools, two parks and
80 acres of irrigated sugar cane. Flooding is a major problem in the Lahaina Watershed,
resulting in floodwater and sediment damage to homes, businesses and roads in LahainaTown and
to sugar cane crops, fields, roads, irrigation systems and ditches. Sedimentation and floodwater
runoff are also recognized as detrimental to coral reef ecosystems.



ESTIMATED PROJECT COST:

Cost Item Cost ($)
Structural Measures for Flood Prevention 3,799,500
Engineering 569,900
Project Administration 304,000
Land Rights 892,200
Household Relocation 250,000
Total 5,815,600

PROPONENT’S NAME AND ADDRESS:

County of Maui
200 High Street
Wailuku, HI 96793

West Maui Soil and Water Conservation District
P.O. Box 1170
Wailuku, HI 96793

U.S. Department of Agriculture
Soil Conservation Service

P.O. Box 50004

Honolulu, HI 96850

PRINCIPAL CONTACT:

Neil Fujiwara
Soil Conservation Service
Wailuku Field Office

- 244-3729

References:

U.S. Department of Agticulture, Soil Conservation Service, December 1990. Draft Watershed

Plan and Environmental Assessment: Lahaina Watershed. Maui County.

Telephdne conversation Neil Fujiwara September 26, 1991.
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PROJECT PROFILE
RESIDENTIAL PROJECT

DEVELOPMENT PROJECT: B.P. Bishop Estate
Proposed S.F. Residential Wainee Housing

LOCATION: Wainee, Maui

Mauka of Honoapiilani Highway and south of Dickenson Street in the vicinity of Wainee

Village.
TMK: 4-6-18-3 Lahaina, Maui
SIZE: . Estimated proposed project site 450 acres
PROJECT DESCRIPTION:

During the 1981 Lzhaina Community Plan update, representatives from B.P. Bishop
Estate proposed to the Citizen’s advisory committee that approximately 450 acres of
TMK 4-6-18:3 should be designated for single family residential development.
Designation on the community plan would have opened the way to a Jand use district
boundary amendment from Agriculture to Urban.

STATUS: Pioneer Mill Company, Ltd., the LL.W.U., representing the advisory committee voted
not to include the proposed project as a designation on the community plan for the
following reasons:

1. The soil capability rating is Class A & B, and the acreage is highly productive.
2, Strategically, the site is located in the center of the plantation.

3. The loss of such highly productive land could jeopardize the economic viability
of Pioneer Mill Company, Ltd.

PROPONENTS NAME AND ADDRESS
Kapu Smith, Land Manager
B.P. Bishop Trust Estate
567 South King Street, 2nd Floor
Honolulu, Hawaii 96813
Phone: (808) 523-6250

BUILD OUT SCHEDULE BY YEAR: (See attached Exhibit B)



PROJECT PROFILE
RESIDENTIAL PROJECT

DEVELOPMENT PROJECT: Housing Finance and Development Corporation’s
Lahaina Master Planned Project

LOCATION: Wahikuli, Lahaina
Mauka of Honoapiilani Highway and located adjacent to Lahaina town, mauka of the Lahaina
Civic Center and Wahikuli subdivision and north of the Kelawea subdivision and Lahainaluna
High School.

TMK

4-5-21-9; portion of 3, portion of 4, portion of 5; and 4-5-14-58
SIZE: 1,125.564 acres (1)
TOTAL # OF THE DWELLING UNITS PROPOSED: 4,284 units (1)

STATUS: EIS accepted. Granted Land Use Amendment from agriculture to urban by the State
Land Use Commission on May 18, 1990.
Phase I and 1I under construction.
HFDC is unable to construct the additional phases until the unavailable land is transferred
from DLNR to HFDC ownership, Land transfer is complicated by the ceded to
Hawaiian Natives. A decision is pending legislative action.

BUILD OUT SCHEDULE BY YEAR: (See attached Exhibit B)
STATUS OF INFRASTRUCTURE IMPROVEMENTS NEEDED:
Highways and Public Access:

Honoapiilani Highway serves as the only improved surface transportation link between the
Kapalua/Kaanapali/Lahaina areas in West Maui and Central Maui. With the project area,
Honoapiilani Highway is a four-lane arterial roadway that is signal controlled at its intersection
with Civic Center Road, Kaniau Road, Front Street/Flemming Road and Kapunakea Street, The
project will be intersected by the proposed State Department of Transportation’s Honoapiilani
Bypass Highway. Until the Bypass Highway is constructed, traffic generated by the proposed
project will use the existing Honoapiilani Highway and internal roadway systems to be
constructed as part of the project. The following roadway improvements would be made and
mitigation measures taken to serve the project and surrounding area:

Widening of Civic Center Road to a four-lane roadway with left turn channelization.
Widening of Honoapiilani Highway to provide two northbound right turnlanes onto Civic

Center Road.

. Widening of Honoapiilani Highway to provide a second southbound left turn lane onto
Civic Center Road.

. Upgrading of existing traffic signal at the Civic Center Road/Honoapiilani Highway
intersection.

. Construction of the Lahaina Bypass Highway in a timely manner.
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. Crossing at the intersections of the Civic Center Road and Kapunakea Street should be
grade-separated,

. Design and construct internal roadways serving the project in accordance with applicable
state and country standards (2).

Portable Water System:

The country water system in West Maui is served by three surface sources and eight wells. In
order to satisfy the maximum projected water demand of the project, a new groundwater source
will have to be developed. Six wells rated at 400-450 gpm will be required. Two reservoirs will
be required for water storage/a 2.5 MG reservoir and a 1.0 MG reservoir. Approximately 8,000
feet of the 16-inch diameter transmission line will be required to convey water from the proposed
well source to the project and the 1.5 MG County reservoir at Wahikuti (2).

Wastewater Trearment and Disposal:

The existing wastewater transmission system between the project site and the Lahaina Wastewater
Treatment Plant at north Kaanapali consists of three major sewage pump stations and force mains
the two gravity transmission sewers. The Lahaina WWTP has a design average daily flow
capacity of 6.7 MGD. The current average daily flow is 5.6 MGD. Improvements to the
transmission and treatment facilities will be necessary to accommodate the HFDC project.
Transmission system improvements would require a new transmission and pumping system be
installed between the project site and the Lahaina WWTP. There is adequate capacity at the
Lahaina WWTP to accommodate the first phase of the HFDC project. To augment the treatment
facility’s capabilities for future project phases, a modular package treatment plant will be erected
adjacent to the present WWTP. The packaged treatment plant would be abandoned following
improvements to the Lahaina WWTP. Proposed improvements to the Lahaina WWTP are
estimated to expand its capacity to 10.2 MGD (2). The projected total sewage treatment demand
from this project is 1.8 mgd (1). '

Surface Water and Drainage:

Sugar cane is grown on nearly all of the project site and on the slopes above the site, limiting
surface runoff from the project site. A small gully on the north borders the project site while
Kahoma Stream represents its southerly demarcation. Two large irrigation reservoirs for Pioneer
Mill Co. are situated at the southeast corner of the site, adjacent to Kahoma Stream. Two other
drainage ways bisect the project site in a east to west (mauka-makai) direction. These gullies
converge south of the Lahaina Civic Center. Retention basins will be designed as part of open
spaces to absorb the peak surface runoff volumes and provide sediment settling before the runoff
is released at controlled rates to designated outlets.

Schools:

Two elementary school sites and four church/day care centers are planned for the project(2).
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Recreational Facilities:

Included in the project are a regional park, a golf course, five neighborhood parks, two
elementary school sites and civic center expansion lands. The recreation/open space plan
proposed for the project is characterized by selective improvement of the existing drainage ways
and steep slope areas as recreational and scenic amenities (2). ‘

DESCRIPTION:

The basic concept involves developing the Lahaina Master Planned Project as 2 master planned
residential community with a high level of amenities and services available to people of all
income levels. The concept includes developing a mix of housing for rent and for sale, including
both single family and clustered multifamily residential units. In addition to residential
development, the project will develop five neighborhood parks of at least six acres each. There
will be an eighteen hole golf course included in the project located in a linear configuration to
serve as: (1) a buffer between existing residential areas and a cane haul road, (2) a major
component of the drainage and sewer system, and (3) as a logical transition between project
phases. There will also be & 5.9 acre commercial center (2).

Land Use Summary
Land Use Area (Acres)
Residential 489.2
Community Parks 334
Retail/Commercial 5.9
Elementary Schools- 19.5
Church/Day Care 7.4
Golf Course 150.0
Open Space _420.1

Total 1,125.5

PROPONENT’S NAME AND ADDRESS:

Housing Finance and Development Corp.
State of Hawaii

Seven Waterfront Plaza, Suite 300

500 Ala Moana Blvd.

Honolulu, Hawaii 96813

PRINCIPAL CONTACT AND PHONE:
Mr. Neal Wu

Project Coordinator, HFDC
587-0538
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£ Units
103
446
154

272
379

495
155

187
238

537
195

271
333

239
280

4284 (Total)

Source: HFDC Lahaina Master planned Project EIS

LAHAINA PLANNED COMMUNITY

EXHIBIT "B"

REVISED UNIT PRODUCTION SCHEDULE

Village Plan/FFP Design

1-A
1-B

G.C.

2

3
4

11
12

13
14

14

08/90
02/91

10/91
01/92

02/92
- 06/92

10/91
04/94

04/95
04/96

04/97
04/98

04/99
04/00

04/01
04/02

06/91
10/91

02/92
04/92

05/92
06/92

08/92
04/95

04/96
04/97

04/98
09/99

04/00
04/01

04/02
04/03

Appr.

08/91
12/91

04/92
06/52

07/92
08/92

10/92
06/95

06/96
06/97

06/98
06/99

06/00
06/01

06/02
06/03

Precon.

08/91
12/91

04/92
07/92

09/92
11/93

01/94
09/95

09/96
09/97

09/98
09/99

09/00
09/01

09/02
09/03

Site
05/92
09/92

04/93
06/93

08/93
11/94

01/95
09/96

09/97
09/98

09/99
09/00

09/01
09/02

09/03
09/04

11/92
10/93
12/93

03/94
06/95

12/96
03/97

06/98
06/99

06/00
06/01

06/G2
09/03

09/04
09/05

Srttad b Lty T



REFERENCES:

(1) State of Hawaii, Housing Finance and Development Corporation, Department of Budget
and Finance, September 1991. 1991 Annual Report on the Status of the Lahzina Master
Planned Community Development.

(2) State of Hawaii, Housing Finance and Development Corporation, Department of Budget
and Finance, February 1990. Lahaina Master Planned Community: Draft Environmental
Impact Statement. Prepared by PBR Hawaii. -

(3) Land Use District Boundary Amendment Petition, February 1990.

(4) Offsite Infrastructural Component LMPP, June 1990.
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TECHNICAL REPORT REGIONAL ASSESSMENT
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Engineering Geologic and Hydrologic Evaluation
Routing Study (Phase I)
Maalaea-Lahaina Third 69KV Transmission Line Project

1.0 INTROD I

This report presents the results of an engineering geologic and hydrologic evaluation
performed for the Phase I Maalaea-Lahaina Third 69KV Transmission Line Project routing study in
West Maui, Hawaii.

2.0 PROJE NSIDERATI

The Maalaea-Lahaina Third 69KV transmission line study area is located along the south and
western flanks of the West Maui Mountains. This study area covers an approximately 18 by 3 mile
area between Puukolii and Maalaea. The topography ranges from gently sloping on coastal plains
and alluvial fans (from sea level to about 400 feet above mean sea level), to mountainous terrain
dissected by numerous steep, V-shaped valleys and guiches. Towards the uphill portion of the study
area, ground elevations increase to approximately 1,200 feet to 2,000 feet above mean sea level,

, The new transmission line would be approximately 20 miles long, from the existing Maalaea
Power Plant to a new substation to be constructed near Lahaina,

The new single circuit 69KV line is required to serve growing loads and to maintain adequate
service to West Maui in the event that one of the existing lines from Maalaea to the region is out of

service under emergency or scheduled outage conditions. The new transmission line is needed by
June 1994,

This Phase I portion of the routing study consisted of regional studies and identification of
potential transmission line corridors. The up-coming Phase II portion of the study will include
corridor evaluation and selection of the preferred and alternative transmission fine alignments.

3.0 PURPOSE AND PE OF STUDY

The purpose of this regional study is to identify engineering geologic and hydrologic factors
that pertain to route selection; to prepare resource data maps of pertinent engineering geologic and
hydrologic factors; and to evaluate geologic and hydrologic constraints for the location of a
transmission corridor 1/4 to 1/2 mile wide.

(Appendix.C) C-1



The following work tasks were performed and will be described herein for the Maalaea-
Lahaina regional study:

a. A search and review of pertinent, available existing geologic, soils, and
hydrologic information;

b. An approximately one hour helicopter aerial reconnaissance of the study
area and a preliminary study of aerial photographs taken by Air Survey
Hawaii on September 24 and 28, 1991;

c. Preparation of engineering geologic and hydrologic factors maps;

d. Evaluation and establishment of relative degrees of constraint to transmission line
routing.

e. Preparation of a letter report to provide general definitions of engineering geologic
and hydrologic factors, constraint criteria, evaluation of potential geologic
hazards, relevant constraints and references used in this study.

4.0 ENGINEERING GEQLOGIC FA R

Based on a review of available published information and our past engineering experience
on the Island of Maui, we judge that the following engineering geologic factors are important to the
transmission line regional routing study:

° General slope gradients in the study area,
. Major geologic deposits and depth to rock,
. Surface and near-surface soil types, in particular, susceptibility of surface soil to

landslide and erosion, and soil shrink/swell potential.

These engineering geologic factors were considered in our evaluation of potential engineering
geologic constraints that may impact transmission line routing. A general discussion and definition
of these factors are presented in the following sections. A discussion on earthquake design
requirements and potential volcanic hazards in the study area is presented in Section 4.4 of this
report.

4.1 Slope Factor

General topography and slope gradients in the study area were evaluated based on maps
prepared by the United States Geological Survey (1983), and the Soil Conservation Service (1972).

Along the coastal and alluvial plains, the general topography is gently sloping (mostly 5%
to 13% slope) towards the shore. Above an elevation of approximately 400 feet, the slope of the

(Appendix.C) C-2
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terrain range from about 15% to over 50% In these areas, numerous deeply dissected major valleys
and gulches trend across the study area. These steep terrains may impact the proposed transmission
line in the following ways:

Increase the potential for landslide and progressive slope movements, particularly in areas
where expansive soils and erosion prone deposits occur.

Poor accessibilty, potential significant increase in construction costs.

Amplification of wind speed due to terrain effects.

Potential impact of wind effect on transmission line routing is discussed in section 6.0 of this

report.

4.2 Geologic Factor

The USGS geologic map (Stearns, 1942) indicates that six main geologic formations are
present in the study area. These include:

(Appendix.C)

Recent alluvial deposits, primarily consisting of stream or flood deposited silt, sand and
gravel. Soft silts and loose sand deposits may occur within these younger sedimentary
deposits. Typical transmission pole design may not be adequate in areas where soft or
loose sediments occur at or near the ground surface, due to potential low bearing capacity
and low resistance to lateral and uplift forces. '

Older alluvial deposits, primarily consisting of stiff, bouldery clayey silts. The older
alluvium mainly occur on alluvial outwash fans, along the valley floors and at the mouth
of the major streams and gulches. Clay soils may be potentially unstable in areas of
excessively steep slope, and/or excessive porewater pressure conditions.

Basaltic a’a and pahoehoe lava flows of the Wailuku Volcanic Series. Competent rock
formation generally can provide firm support for transmission line structures.

Local cinder cones, consisting primarily of fire fountain type deposits of cinder, spatter,
and pumice, of the Lahaina, Honolua and Wailuku Volcanic Series.

Thin beds of friable vitric tuff of the Wailuku Volcanic Series. Daylighting of adversely
orientated friable tuff beds on valley walls may pose potential threat to rock slope
stability.

Weathered andesitic lava flows of the Honolua Volcanic Series. Based on
helicopter reconnaissance, these lava flows appear highly susceptible to
weathering and erosion,



A geologic factor map indicating the probable nearsurface occurrence of these geologic units
and areas where rock may occur at shallow depths (less than 5 feet) was earlier submitted as a
working drawing. These units were transferred from a much larger scale 1942 map, the geologic
map boundaries are therefore very approximate and should be verified in the field. Some of the
geologic data pertinent to this study are presented in the Geology/Soils Map, in Appendix A.

4.3 Soil Factors

The U.S. Department of Agriculture’s soil survey map of Maui (Soil Conservation Service,
1972) classified the surface and near-surface soils in the study area into 37 types (Table 1). The
soil types have been reviewed and summarized into 18 groups for this regional study based primarily
on the following soil characteristics:

* Potential for slope instability, particularly in areas with abundant landslide scars and a
history of soil slips.

* Erosion potential, some fine sand and silt deposits may be prone to erosion when the
protective vegetation cover is removed, for example, during construction.

* Shrink/swell potential, expansive clays can be unstable on slopes and can become very
soft upon saturation.

A soil factor map indicating the general distribution of these soil types was earlier submitted
as a working drawing. Some of the soil factors pertinent to this study are presented on the
Geology/Soils Map.

ntial Vol

The island of Maui is classified as seismic zone 2A by the Uniform Building Code (1989).
The design and construction of the new transmission line system should conform to requirements
outlined in the Uniform Building Code.

The island of Maui consists of two volcanoes, West Maui and Haleakala (Stearns and
Macdonald, 1942). The study area is located mainly in the southern and southwestern foothill of the
West Maui volcano. The ages of lavas of the West Maui volcano are estimated to range from about
2 million years (McDougall, 1964) to more than 25,000 years old (Crandell, 1983). The likelihood
of a future eruption on West Maui appears to be remote (Mullineaux et. al., 1987).

Since the study area is located in areas that has not been affected by lava flows for at least
25,000 years, the potential of volcanic hazards affecting the study area in the future is considered
to be very low.

5.0 HYDROLQGICAL FA R

Based on a review of available published information, the following hydrologic factors were
considered in this Phase 1 study:

Locations of streams, gulches, and surface water boundaries,

(Appendix.C) C-4
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Floods due to storm runoffs, and

° Potential tusnami inundation zones.

5.1 Streams, Gulches and Surface Water Boundaries

The locations of surface water bodies that may impact transmission line routing are shown
on the Water Resources Map. The potential influence of streams and gulches in flooding the study
area is discussed in the following section. The locations of streams, gulches, irrigation ditches,
ponds and reserviors are based on topographic maps prepared by the U.S. Geological Survey, dated
1983,

5.2 Floods From Storm Runoffs

A flood is the inundation of lands not normally covered by water. Some flood flows are due
to storm runoff, which causes a temporary rise of the water level in a stream or other water courses
in excess of the physical limits of the channel. Such floods result in the inundation of adjacent lands
generally referred to as flood plains.

Some floods from storm runoff, such as flash floods, occur where drainage areas are small
and slopes are relatively steep. A flash flood is caused by rainfall of high intensity and short
duration which produces maximum runoff and recession within a short period of time. Flood flows
due to storm runoff may cause significant erosion of erodible soils, and may affect transmission line
repair and maintenance operations, particularly during and after rainstorms. The duration of a flood
would partly depends on the duration and intensity of related rainstorms.

Rainfall in West Maui and the study area generally varies from about 20 inches near the coast
to about 400 inches at higher elevations. There are many streams, both perennial and intermittent,
in the study area. Most of the perennial flow is diverted in the upstream reaches for irrigation,
However, during heavy rains, many of the streams overflow and inundate the lower coastal areas
(DLNR, 1971).

Potential 100-year flood areas as indicated by the Federal Emergency Management Agency
or FEMA (1981), are shown on the Water Resources Map, in the main text of the routing study
report. These potential flood zones appeared to occur primarily in lowlying areas at and near the
mouth of the Hakakea Gulch, Kahoma stream, and Olowalu stream, and part of Lahaina and the
Kealia pond areas. The recent completion of the Kodama stream flood control project in April 1990
appeared to reduce potential flooding areas to the general vicinity of the stream channel and some
lowlying coastal areas (FEMA, 1991).

Detailed hydrologic analysis to evaluate flooding potential of local areas in the region is
beyond the scope of this study. However, additional information regarding areas that were affected
by past flooding may be obtained from discussions with local landowners and possibly site specific
reconnaissance. These information would be useful in providing local, site specific data for later
transmission pole siting considerations.

(Appendix.C) C-5



5.3 Tsunamij

Seismic sea waves, or tsunami, is an extraordinary type of ocean waves produced by a
sudden tectonic displacement of huge earth mass on the ocean floor. Tsunami activity causes
destruction by a violent and turbulent mass of water, referred to as the bore type. Documented
tsunami activities that had affected the study area are summarized below: :

Date Location Approximate Wave Height
November 7, 1837 Lahaina 11 feet

May 17, 1841 Lahaina 3 feet

April 1, 1946 Maalaea 8 to 10 feet

April 1, 1946 Lahaina up to 12 feet

April 1, 1946 Olowalu 8 to 10 feet

May 23, 1960 Lahaina to Maalaea 9 to 10 feet

As shown on the Water Resources Map, the FEMA maps (1981) indicated that only narrow
zones along the coastal areas are prone to 100-year coastal flood with velocity (Zone V-12) or
tsunami inundation, The FEMA flood boundaries were estimated based on data and topography at
the time of their evaluation. Potential tsunami run-up heights may vary if the topography in these
areas changes.

6.0 WIND FACTOR

Although only two hurricanes (Dot and Iwa) have impacted the Hawaiian Islands in the last
34 years, recent weather satellite observations have shown that there are much more tropical cyclones
approaching but passing the islands than known earlier (U.S. Army Corps of Engineers, 1984).
Further, the approach of a strong hurricane Raymond in October 1983 to within several hundred
miles of the islands empasized the need to consider wind factors in transmission line routing and
design.

Hurricane wind speed is substantially higher (over 100 miles per hour) than the trade winds
(generally 4 to 20 miles per hour). Further, wind speed may be amplified because of terrian effects
(State of Hawaii, 1990, Professor Arthur Chiu, personnal communication, 1991):

¢ Valleys: When winds enter a valley, wind speed may amplify in the narrow part of the
valley. This situation may resemble the "Venturi effect".

¢ Hills or mountains: In general, wind speed tends to increase on the windward slope and
reaches a maximum at or near the summit.

* Mountain downslope winds: Wind speed also accelerates downhill. The acceleration
of winds to the lee of the Koolau and the Waianae mountain ranges on Oahu occurred
during hurricane Iwa (National Research Council, 1983).

However, no analytical procedure is currently available to calculate the amplification of winds

through valleys, or the acceleration of winds to the lee of mountain ranges (State of Hawaii, 1990).
Nevertheless, quantitative data on wind amplification effects can be obtained using wind tunnel

(Appendix.C) C-6
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analysis (Professor Arthur Chiu, personnal communication, 1991), if such information is required
for structural design.

The U.S. Army Corps of Engineers (1984) indicated that during hurricane Iwa, much of the
wind-damaged properties in Kauai could be related to winds that were topographically enhanced
much more than the sustained wind speeds. In Kauai, damages were mainly to transmission and
distribution systems, structures, and underground cables. Most of the island was without electricity
during the height of the storm (U.S. Army Corps of Engineers, 1983).

In Oahu, Iwa’s winds damaged 8 of Hawaiian Electric’s 14 138KV transmission lines, more
than 100 poles supporting 46KV circuits were toppled, and at least an equal number of distribution
circuit poles were also reported down (U.S. Army Corps of Engineers, 1983). Ninety one percent
of Oahu was without electricity at the height of the storm.

The island of Maui was further away from Iwa’s track and the damages were much less
compared to Kaunai and Oahu. However, based on a worst case hurricane scenarios developed by
the U.S. Army Corps of Engineers (1984), the maximum gust could be 145 knots for a hurricane
that approaches the Hawaiian Islands from the southeast or east, and a 120 knots maximum gust for
a hurricane approaching from the southwest or south. In developing possible scenerios for
hurricanes approaching the Hawaiian Islands from the southwest, the U.S. Army Corps of Engineers
(1984) suggested that on Maui, certain regions may have stronger winds than other areas because
of topographic enhancement of the wind speeds. These areas of enhanced winds include: the
southern coast from Cape Hanamanioa to Kihei to Kanapali, the southwestern slopes of Haleakala,
and the West Maui Mountains.

For this routing study, the concept of potential local terrain effect on wind speed, such as
steep and narrow valleys within the study area, are considered in the constraint evaluations.
7.0 ENGINEERIN EQOLOGIC AND HYDROLOGI NSTRAINT.

Based on the above information and discussions, potential constraints to transmission line
routing were evaluated on the basis of:

a. Potential of severe damage or destruction of transmission line,
b. Potential disruption to or interference with transmission line repair and maintenance, and
c. Potential mitigation methods.

7.1 High Constraint

Historical Tsunami data (DLNR, 1971), and the FEMA maps (1981) indicated that most
coastal zones along the study area shoreline will be prone to inundation by Tsunami waves.
Significant Tsunami waves can destroy, or damage transmission lines and poles in these areas.
Transmission line routing should avoid these potential flood zones.

(Appendix.C) C-7



Transmission towers or poles siting should also avoid the walls and bottom of deep valleys
or gulches, due to potential adverse wind effects and potential high velocity flash floods. Wider
transmission pole or tower spacings to span over these high constraint areas is recommended.

Based on available information, areas of landslide deposits are shown on the Geology/Soils
Map. In general, these include areas of relatively steep slopes (40% to 70%), active erosion,
relatively high rainfall (25 to 200 inches per year), and where past landslides probably occurred (Soil
Conservation Service, 1972). Due to the generally remote and difficult terrain, slope stabilization
work in these areas could be prohibitively expensive. Transmission line routing should avoid siting
transmission poles in these areas.

7.2 Moderate Constraint

The FEMA maps (1981) and the Water Resources Map also indicated that low lying areas
around main streams and gulches and adjacents areas are prone to 100-year floods (due to storm
runoff). In areas where the topography is generally level, potential flooding in these areas probably
would not damage transmission poles, but may affect repair and maintenance operations during
flooding. Depending on the operation requirement, and if practical, it may be prudent to minimize
construction of transmission poles in these flood prone areas.

Since the flood zones presented on the FEMA maps are for insurance purposes only, the
maps, and therefore the Water Resources Map may not show all potential flood zones within the
study area. Based on site topography and the relative size of the catchments, some of the potential
flood zones have been extended for the purpose of constraint ranking for this study.

Areas that may be prone to slope instability are shown on the Geology/Scils Map. In
general, these include areas of steep and bouldery terrains, active erosion, and moderate rainfall (20
to 40 inches, Soil Conservation Service, 1972). Although past landslides appeared not detected in
these areas (Soil Conservation Services, 1972), the bouldery soil mantle covering steep terrain may
be prone to slope instability. It is recommended that site specific geotechnical investigation and slope
stability evaluation should be performed for transmission poles located in these areas.

The approximate locations of soils with high erosion potential are also shown on the
Geology/Soils Map. In general, these areas include clayey silts with moderate shrink/swell potential,
located over 3% to 35% slopes, and extremely weathered, friable volcanic rock outcrops (Soil
Conservation Service, 1972). Transmission pole siting in these areas will require site specific
investigation of subsurface conditions and evaluation of slope stability. In some areas, the shallow
depths to rock and careful transmission pole siting may help to mitigate or reduce potential erosion
related problems.

7.3 Slight Constraint

Soft and/or loose materials may occur in the younger alluvial deposits. The potential
occurrence of such soft zones may require special transmission pole design, and should be explored
during subsequent subsurface investigation. Areas of younger or recent alluvial and dune sand
deposits are shown on the Geology/Soils Map.
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Due to the generally hilly terrain, potential erosion is expected to impact areas affected by
construction activities, and if the areas remain unprotected, eroding may continue to spread. Loose
sand deposits may be prone to erosion when the vegetation cover is removed. Appropriate erosion
control measures should be planned and implemented before and during construction.’ -

It is recommended that field engineering geological reconnaissance be performed along the

selected alignment, particularly in areas of difficult terrain, and where erosion or slope instability
may impact siting of transmission poles.
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REGIONAL STUDY
BOTANICAL RESOURCES
MA'ALAEA-LAHAINA THIRD 69KV TRANSMISSION LINE

A. OVERVIEW

The Ma'alaea-Lahaina study area includes land zoned "Conservation",
certain portions of which provide habitat for endangered native
plant species. At least five officially listed endangered species
occur on or near the study area. Hawaii State Law (H.R.S. 195-D)
protects all federal and state listed threatened and endangered
plants on all lands within the State. Any projects or actions
that may adversely affect these plants should be coordinated

with the Department of Land and Natural Resources (DOFAW memo-
randum Q1 Nov. 1991). Besides the five listed species, there are
six Category 1 candidate endangered species and six Category 2
species on or near the project area. The Category 1 candidate
endangered plants are expected to be proposed for endangered
species status sometime in FY 1992. Although the Category 2
plants are rare, there are not enough data to support listing

proposals at this time.

Because of federal and state endangered species laws and regula-
tions, the proposed new powerline alignment will need to avoid
areas which support these listed and Category 1 endangered
species. If these areas cannot be avoided than the primary impact
to the vegetation is expected to be due to the construction and
maintenance of the access road. The chances of fire in the area

may also increase.
B. METHODS
A helicopter flyover the study area was conducted on 25 September

1991. The flyover provided a "quick inspection" of the broad

vegetation types present on the study area. Later, photographs
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and slides were taken by HECO personnel. Colored aerial photo-
graphs wvere prepared by Air Survey Hawaii. These resources were

used in preparing the preliminary vegetation map.

A short description of the broad vegetation types recognized
within the study area was prepared using information from bota-
nical studies prepared for other projects in the area, from other
botanical literature, and from photographs and slides taken
during the helicopter flyover.

Personal interviews were conducted with government agency repre-
sentatives and other botanists familiar with the locations of
threatened and endangered species known from or near the study
area. Locations given in the most recent treatment of the Hawaiian
flora by Wagner et al. (1990) were also noted. The general
locations for endangered, threatened, and sensitive (ETS) species

were mapped.
C. DATA FACTOR DEFINITIONS

Vegetation types: For this regional phase of the studies, the

general physiognomy of the dominant plant life-form is used for
classification and mapping. Where more detailed information is
available, the plant community has been identified, e.g. kiawe-

buffel-grass association.

ETS plants: These are officially listed threatened and endangered

species, Category 1 candidate endangered species, and Category 2
(rare) plants. See Appendices 1 and 2.

D. RESOURCE INVENTORY

l. Vegetation types : Five general vegetation types are recog-
nized below. The two vegetation types which cover the most area

are the agricultural lands (sugar cane and pineapple fields)'
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which occur on the more or less level areas and gently sloping
lands, and the mixed grassland/shrubland which occur on the

slopes from above Ma'alaea to Papalaua.

a. Agricultural lands: These are lands which are in active culti-
vation. Pineapple fields are found in the area between Highway 30
and the foothills of the West Maui Mountains. Sugar cane fields
occur on the coastal plains and foothills from about the Ukume-
hame Beach Park to the project's Pu'ukoli boundary area. Agricul-
tural lands support very little of botanical interest; weedy
species dominate on the less frequently disturbed areas such as

alongside roads and irrigation ditches, rockpiles, etc. The
principal investigator has conducted a number of surveys in these
agricultural areas (Char 1986a, 1986b, 1988a, 1988b, 1989a,
1989b, 1990a, 1990b, 1991); no ETS plants were found on actively

cultivated agricultural lands.

b. Kiawe-buffel grass association: This vegetation type occurs on

moderately sloping lands and on smooth alluvial fans. Typically

the physiognomy is of an open woodland with dense grass cover
filling in the-matrix between the trees. The kiawe trees are
scattered or may form small stands, from 15 to 25 ft. tall. the
trees become denser in small gullies and low-lying areas. In the
larger gulches other tree species such as Java plum and '‘opiuma

are found and the canopy is denser.

c. Mixed grassland/shrubland: This vegetation type occurs on Ehe
steeply sloping areas:dissected by large, deep gulches. Scattered

shrubs occur throughout an extensive grassland. In places, as on

the tops of ridges, the grassland is replaced by shrubland. Stands

of ironwood can be found in this vegetation type on the slopes
facin Ma'alaea. Large erosion scars are a prominant feature on

the sides of gulches.
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d. Shrubland: This vegetation type occurs on the steeper slopes
usually above the kiawe—-buffel grass association. Its composition
varies widely depending on the degree of past disturbances (fires,
grazing), steepness of slopes, substrate types, and rainfall.
Native species may be the dominant components on areas with gray-
colored soils of trachyte and mugearite. Such mixed lowland dry

shrublands support plants of Dodonaea viscosa, pili grass

(Heteropogon contortus), 'ilima (Sida fallax), Gouania hillebrandii,

naio (Myoporum sandwicense), sandalwood (Santalum ellipticum),

etc. Pu'u Hipa and the adjacent slopes (Lihau-Olowalu) support

areas of native shrubland and several ETS species.

e. Forest: Dry to mesic forests can be found on the slopes above
the shrubland vegetation. Usually there is no sharp delineation
between shrubland and forest and one type grades into the other
with elements from both sides present. Large blocks of forestry
plantings can be found in some areas. These include ironwood

(Casuarina equisetrifolia, C. glauca, various Eucalyptus species,

and Norfolk Island pine (Araucaria heterophylla).

2. ETS plants: Table 1 presents the ETS plants found on the
project area; the general plant locations have been plotted on
Figure 1. From the information obtained from the State's Division
of Forestry and Wildlife (C. Corn, state botanist, pers. comm.),

four areas are of concern;

Pu'u Hona: Koaia (Acacia koaia) and Hibiscus brackenrigei have

been recorded from this area. From the flyover, this area has
been heavily grazed and the plants may no longer occur at the
site. There is some chance that they could occur on more steeply

sloping areas like the nearby Pohakea Gulch.

State DLNR Reserve: This reserve contains ewe significant popu-

lation of ETS species and should be excluded from any alignment
plans.
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TABLE 1.

LIST OF ENDANGERED, THREATENED OR SENSITIVE PLANTS

# on map Species name * Status
1 Acacia koaia 2
2 Diellia erecta 1
3 Exocarpus gaudichaudii 2
4 Gouania hillebrandii E
5 Gouania vitifolia 1
6 Hesperomannia arbuscula E
7 Hibiscus brackenridgei 1
8 Hibiscus kokio 2
9 Neraudia sericea 1
10 Remya mauiensis E
11 Santalum freycinetianum
var. lanaiensis E
12 Schiedea menziesii 2
13 Schiedea salicaria 2
14 Spermolepis hawaiiensis 1
15 Tetramolopium capillare 1
16 Tetramolopium remyi E
17 Torulinium odoratum 2
Status
E = officially listed as endangefed
1 = Category 1 candidate endangered species; will be proposed

as endangered in FY 1992

2 = Category 2 taxa;

plants for which there is some evidence

of vulnerability, but for which there are not enough data
to support listing proposals at this time (U.S. Fish
and Wildlife Service 1990).
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3. Pu'u Hipa-Lihau—-Olowalu area: Significant ETS plant popu-

lations are located in this area adjacent to the project bounda-
ries. In addition, the Lihau Section of the West Maui Natural
Area Reserve {(NAR) occurs here. About 16 individuals of Gouania

hillebrandii are found on the summit of Pu'u Hipa {(Char 1990;

Wagner et al. 1990).

4. Pa'upa'u Ridge: Located on the slopes above Lahainaluna School,

this area supports eight ETS plant species. The ridge is also

included in the Panaewa Section of the West Maui NAR.
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BOTANICAL SURVEY
MA'ALAEA - LABAINA 69KV
TRANSMISSION LINE PROJECT

INTRODUCTION

System planning studies conducted by Maui Electric Company, Ltd.
(MECO), to correct existing and future system limitations and
problems have identified a need for a third 69kV transmission
line from the MECO Ma'alaea Power Plant to Lahaina. The proposed
Ma'alaea-Lahaina Third 69kV Transmission Line is needed to
maintain reliable electric service to West Maui in the event that
one or both of the existing 69kV lines from the Ma'alaea Power
Plant to the region is out of service and to provide additional
transmission capacity to serve load growth in the West Maui areas.

The total distance of the line from the Ma'alaea Power Plant to
its termination at the new Lahainaluna Switching Station is
approximately 14.7 miles. Assuming a right—of-way width of 75
feet, the proposed transmission line would require 9.09 acres per
mile, or a total of about 134 acres. Over 60% of the 14.7~mile

alignment is located on lands designated Agriculture; the remaining

portions are on lands in the Conservation Land Use District. The

preferred alignment crosses a number of different vegetation types,

including actively cultivated sugar cane fields and native-dominated

shrublands.

Field studies to assess the botanical resources found along the
preferred alignment were conducted on 27 April and 06-07 May 1993,
Four botanists, working in teams of two each, were used to gather

the data summarized in this report.
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SURVEY METHODS

Prior to selection of the preferred alignment, a routing study of
the Ma'alaea-Lahaina area was conducted by MECO to evaluate
oppurtunities and constraints of several alternative alignments.
During this phase of the studies, a helicopter flyover to provide
an overview of the broad vegetation types present within the
regional study area was made on 25 September 1991, A search was
made of the pertinent literature to familiarize the principal
investigator with other botanical studies conducted in the
Ma'alaea-Lahaina area. Personal interviews were conducted with
government agency representatives and other botanists familiar
with the locations of threatened and endangered plant species
known from or near the regional study area. This information was
used in selecting the preferred alignment.

After the preferred alignment {proposed route) was selected,
topographic maps and very recent, colored aerial photographs were
examined to determine access, vegetation cover patterns, terrain
characteristics, boundaries, and reference points. A helicopter
dropocff on Kealaloloa Ridge was used for the more inaccessible
portions of the alignment, that is, the area between segments 4
and 9. Cane haul roads and several, existing powerline service
roads provided access to the remaining segments of the alignment.
Where native plants were common, a8s in the mixed native shrubland
and the mixed grassland/shrubland vegetation types, a more inten-
sive survey was conducted since threatened and endangered species,
as well as rare and vulnerable plants, were more likely to occur
in such areas. Actively cultivated sugar cane fields were not
surveyed in detail as sensitive native plant communities were not
likely to occur in such situations.

A walk-through survey method was used. For most places, a 100-foot
wide corridor was surveyed. At gulch crossings and where the

transmission line will go underground, segment 17 near Pu'u Hipa,
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a2 300-foot wide corridor was surveyed. Notes were made on plant
associations and distribution, substrate types, topography, rain-
fall gradients, exposure, drainage, etc, Plant identifications
were made in the field; plants which could not be positively
determined Qere collected for identification in the herbarium
(University of Hawai'i, Manoa —-- HAW), and for comparison with
the most recent taxonomic literature.

The species recorded are indicative of the season ("rainy" vs.
"dry") and the environmental conditions at the time of the survey.
A survey taken at a different time of the year, and under varying
environmental conditions, would no doubt yield slight variations
in the plant species list. A number of weedy species associated
with the cane fields may have been overlooked as the survey
focused on the uncultivated areas.

DESCRIPTION OF THE VEGETATION

To our knowledge, there have not been any reports which cover all
of the area within the preferred alignment corridor. However,
there have been a number of earlier botanical and biological
Surveys which included portions of the alignment corridor. The
cane fields mauka of the Ma'alaea Power Plant, about 604 acres,
were surveyed in 1990 for a Proposed master-planned community
(Char 1990b); this study included the areas covered by segments 1
and 2 of the alignment. The alignment follows further up mauka of
the 0l1d Lahaina Pali Trail in segments 4 and 5; some of the plant
communities described in the Environmental Assessment report
prepared for the trail (Division of Forestry and Wildlife 1992)
are also found within these Segments of the alignment. A botanical
survey which included segment 19, in the Launiupoko-Pu'u Hipa
area, was made by Char (1990a). A kiawe-buffel grass community
formed the major Plant cover on the uncultivated portions of the
pProperty; the area around Pu'u Hipa supported a mixed shrubland

3



dominated largely by native species. The sugar cane fields near
the proposed new Lahainaluna Switching Station site were examined

during feasibility studies for several alternative alignments for

the proposed Lahaina By-pass Road (Char 1988).

Within the preferred alignment corridor, five vegetation types
are recognized. The distribution of these vegetation types is
strongly influenced by several environmental factors; these
include elevation and rainfall, substrate types, and disturbance
by grazing animals. The more gently sloping agricultural lands
with deep soil are used for sugar cane cultivation. The unculti-
vated, rocky lands along the leeward portions of the alignment
support mostly a kiawe-grass association, and, in a few places,
mixed native shrublands. The upper elevation, windward portions
of the alignment support a mixed grassland/shrubland vegetation
with a number of native plant components. A minor vegetation
type, the riparian or streamside vegetation, occupies only a
small area, and is found where the alignment crosses over a few
of the broader gulches with streams, such as Olowalu and Ukume-
hame gulches.

A more detailed description of the five vegetation types is
presented below. A checklist of all those vascular plants inven-
toried within the alignment corridor during the field studies is

presented at the end of the report.

Agricultural Lands

These are lands which are in active cultivation. Sugar cane fields

occupy most of these lands. Occasionally, a few recently fallowed
fields can also be found. Pineapple fields are located makai of
segment 3, outside the alignment. Agricultural lands support
little of botanical interest; weedy species dominate on the less
frequently disturbed areas such as along roadsides and ditches,
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rockpiles, etc.

The sugar cane (Saccharum officinarum) fields, along with their

associated network of cane haul roads and irrigation systems, are
found on the broad isthmus behind the Ma'alaea Power Plant and on
the coastal plains and foothills from about the Ukumehame Beach
Park to the project's Lahainalunea Switching Station site. When
crossing these agricultural lands, the alignment, for the most
part, follows along existing cane haul roads, irrigation ditches,
and the margins of fields. These areas support a weedy mix of
Plants; among the most commonly observed species are swollen
finger grass (Chloris barbata), spiny amaranth (Amaranthus

spinosus), false mallow (Malvastrunm coromandelianum), Guinea grass

(Panicum maximum), pualele (Emilia fosbergii), and sow thistle

(Sonchus oleraceus). Irrigation ditches provide a wetter habitat

and support a denser growth of plants along their sides. Growing
in these ditches are plants such as primrose willow (Ludwigia
octovalvis) and Job's tears (Coix lachryma=-jobi); these species

require these wetter conditions. The cane fields themselves
support few weedy species because the fast-growing sugar cane
plants tend to shade out many of the wveedy plants.

Large trees such as mango (Mangifera indica), Cook pine (Araucaria

columnaris), and kiawe (Prosopis pallida) can be found as small,

scattered stands around some reservoirs and major ditches.

Riparian (Streamside) Vegetation

This minor vegetation type is found along the bottoms of Qlowalu
Gulch, Ukumehame Gulch, and Launiupoko Gulch. The first two

gulches have streams with running water, while the later supports
an intermittent stream. Where the alignment crosses over these
gulches and streams, the vegetation consists of a forest composed
primarily of 'opiuma (Pithecellobium dulce) and Java plum (Syzygium
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cumini) trees, 18 to 25 ft. high. Kiawe trees may occur as
scattered patches, or may form a dense thicket in the areas
immediately behind the 'opiuma and Java plum trees. A few kukui

trees (Aleyrites moluccana) can also be found along the stream-

sides. Because of the denser canopy cover, the ground cover
beneath tends to be patchy, with barren soil, litter, and boulders
frequent. Some of the more common ground cover plants found in
this vegetation type include buffel grass, hairy abutilon
(Abutilon grandifolium), woodfern (Christella parasitica), sour
grass (Digitaria insularis), Guinea grass, West Indian sage

(Salvia occidentalis), and castor bean. Plants growing alongside

the stream or in the streanm include Job's tears, honohono

(Commelina diffusa), pamakani (Ageratina riparia), and primrose

willow.

Kiawe-Grass Association

The kiawe-grass association is found on the lower slopes, just
above the cane fields, and most of the preferred alignment
passes through this vegetation type. The substrate is primarily
exposed rocky outcrops and very shallow soils. These areas have
been mapped as rock land (rRK) and stony alluvial land (rSM) on
the soil maps (Foote et al. 1973). Between Launiupoko and the
Lahaina Switching Station site, the soils become less stony.

Typically, the physiognomy is of an open woodland with dense
grass cover filling in the matrix between the kiawe trees
(Prosopis pallida). The kiawe trees are scattered, or may form
small stands, from 15 to 25 ft. tall; tree cover varies from 5 to
about 30%. In the gulches and on the more level, flat areas, the
trees become denser and taller. The associated grass cover
appears to vary with topography, substrate type, and the amount
of dis;urbance. On the more steeply sloping, narrow ridges with

much rocky outcroppings, pili grass (Heteropogon contortus) is

6
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the dominant grass cover. Smaller, scattered clumps of buffel
Brass are occasionally found. 'Ilima (Sida fallax), a small,

native shrub with orange flowers and fuzzy leaves, is locally
common. On some pili grass dominated slopes, such as around stake

13, the native Hawaiian cotton or ma'o (Gossypium tomentosum)

and nehe (Lipochaeta lavarum) are occasional. A few of the native

shrubs associated with the mixed native shrubland vegetation type
are present in many of the pili grass dominated areas.

On the broader ridges and stony alluvial fans with somewhat less
rocky outcrops, buffel grass is the most abundant grass cover. It

forms dense, clumping mats, from 2 to 3 f¢t. tall. Common associates

include scattered shrubs of koa-haole (Leucaena leucocephala) and

klu (Acacia farnesina), as well as smaller plants of 'uhaloa

(Waltheria indica), virgate mimosa (Desmanthus virgatus), 'ilima,
and rattlepod (Crotalaria pallida).

Although there are remnants of old fencelines in this vegetation
on the leeward side, segments 10 through 21, these areas have not
been used for grazing for some time so the grass cover is dense.
Along the lower half of segment 4, however, the kiawe—-grass
association is currently used for grazing cattle, In this aresa,
the pili grass and buffel grass are replaced by less palatable
grasses such as sour grass (Digitaria insularis) and pitted

beardgrass (Bothriochloa pertusa). Tough, weedy, and spiny plants

also are more munerous; these include lion's—ear (Leonotis
nepetifolia), spiny amaranth (Amaranthus Spinosus), false mallow

(Malvastrum coromandelianum), and cocklebur (Xanthium strumarium).

Mixed Native Shrubland

This vegetation type is uncommon along the preferred alignment.
It is found on the steep gulch walls below stakes 1 and 1A, on
the gray-colored soils of trachyte and mugearite on Pu'u Hipa,



and on the ridges near stake 23. This vegetation type is charac-
terized by low, scattered native shrubs, 3 to 7 ft. tall, which
form an open shrubland. The most abundant shrub is a'ali'i

(Dodonaea viscosa); other native elements associated with this

shrubland include naio (Myoporum sandwicense), lowland or ccastal

sandalwood (Santalum ellipticum), pili grass, 'ilima, and ko'oko-

'olau (Bidens menziesii). Introduced or alien species occasional

to common in this shrubland include klu, lantana (Lantana camara),

buffel grass, Natal redtop (Rhynchelytrum repens), and partridge

pea (Chamaecrista nictitans). Trees of wiliwili (Erythrina

sandwicensis) can usually be found in the gulch areas adjacent to

or near the mixed native shrublands. The small gulch to the

southeast of stake 23 supports a good stand of wiliwili trees.

The shrubland on the gulch walls below stakes 1 and 1A also
supports 2 large population of Achyranthes splendens, an attractive

endemic shrub with silvery, tomentose leaves, and 'akoko shrubs,

an endemic member of the spurge or poinsettia family. On the

very summit of Pu'u Hipa, outside the alignment, are 16 individuals
of Gouania hillebrandii, an officially listed endangered species
(U.S. Fish and Wildlife Service 1989; Wagner et al. 1990; Char
1990a).

Mixed Grassland/Shrubland

The mixed shrubland/grassland is found along the upper elevation
portion of segment 4 and continues across the slopes to segment 7
where it ends near Manawaipueo Gulch. The soils on this section
of the alignment are deep, well-drained, gently sloping to
moderately steep. Because of the higher elevations and the wind-
ward exposure, it is cooler and relatively wetter along this

portion of the alignment.

The vegetation is a patchwork or mosaic of grassy areas inter=~
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spersed among low thickets of a'ali'i shrubs. Scattered along the
ridgetops throughout the grassland/shrubland vegetation are small
stands of ironwood trees {(Casuarina equisetifolia), 12 to 20 ft.
tall. Barren, eroded areas with sparse vegetation are also a

common feature along this portion of the alignment.

On the upper elevation, windward facing slopes, the grassy areas
are dominated by African dropseed grass (Sporobolus africanus)

and Natal redtop grass. Locally common in small patches are

molasses grass (Melinis multiflora) and sour grass. On the drier

leeward slopes, from about stake 6 on, and on the windward slopes
at about the 800-foot elevation, pili grass gradually becomes the
most abundant grass. Scattered through the grassy areas are
shrubs of 'ilima, klu, a'ali'i, at least three species each of
Bidens and Lipochaeta, 'akia (Wikstroemia oahuensis), and 'ulei
(Osteomeles anthyllidifolia). Shallow swales are often filled

with a dense thicket of lantana and sour grass.

The patches of a'ali'i shrubland are low and windswept, about 2
to 3 ft. tall, and are found mostly along the ridgetops and
windward facing slopes. 'Akia and a few plants of sandalwcod and

'akoko (Chamaesyce celastroides), as well as Bidens and Lipochaeta

are found here. Rocky outcrops with large boulders support a few
ferns such as kumu-niu (Doryopteris decipiens), silver fern
(Pityrogramma calomelanos), and pala'a (Sphenomeris chinensis);

shrubs of pukiawe (Styphelia tameiameiae) and 'akoko; and an

endemic sedge, Carex wahuensis.

DISCUSSION AND RECOMMENDATIONS

Five major vegetation types are recognized along the preferred
alignment corridor. Actively cultivated agricultural lands
support sugar cane fields along with a number of associated weedy
species. A minor vegetation type, the riparian or streamside

[
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vegetation, is found along the bottom of Olowalu, Ukumehame, and
Launiupoko gulches. The rocky, lower slopes and stony alluvial
fans, just above the cane fields, support a kiawe-grass
association; the greater part of the alignment passes through
this vegetation type. Mixed native shrubland is found near stake
23, on Pu'u Hipa, and on the steep gulch walls between stakes 1
and 1A. The upper elevation, somewhat cooler and wetter portions

of the alignment, support a mixed grassland/shrubland vegetation.

Although native species are the dominant components of the mixed
native shrubland and the mixed grassland/shrubland, no threatened

and endangered species (U.S. Fish and Wildlife Service 1989, 1990
1992), or rare and vulnerable plants (Wagner et al. 1990) were

found in these vegetation types along the preferred alignment.

All of the native species inventoried within the alignment
corridor can be found in similar environmental habitats throughout
the West Maui Mountains.

Given the limited nature of the project, it is not expected to
have a significant negative impact on the botanical resources.
Certain sections of the alignment may need to be shifted to

avoid archaeological sites or to lessen the visual impact on the
Lahaina Pali Trail., If this occurs, then additional botanical
studies should be made to inventory these new alignment sections.
This is especially critical in the areas dominated by native
plant communities.
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PLANT SPECIES LIST -- Ma'alaea-Lahaina Transmission Line

A checklist of all those terrestrial, vascular plant species
inventoried along the proposed transmission line corridor during
the field studies is Presented below. The species are arranged
alphabetically by families within each of four groups: Ferns,
Gymnospernms, Monocots, and Dicots. The taxonomy and nomenclature
of the Ferns follow Lamoureux (1984); the Gymnosperms are in
accordance with Little and Skolmen (1989); and the flowering
Plants, Monocots and Dicots, follow Wagner et al. (1990), for the
most part.

For each species, the following information is provided:
1. Scientific name with author citation.
2. Common English and/or Hawaiian name(s), when known.
3. Biogeographic status. The following symbols are used:
E = endemic = native only to the Hawaiian Islands
I = indigenous = native to the Hawaiian Islands andg also
elsewhere throughout the Pacific
P = Polynesian = plants originally of Polynesian introduction
prior to Western contact (Cook's discovery of the islands
in 1778); not native
X = introduced or alien = all those plants brought by humans,
intentionally or accidentally, after Weétern contact;
not native.
4. Presence (+) or absence (-) of a Particular species within
each of five vegetation types recognized on the Project site
(see text for discussion):

ag = Agricultural Lands

r = Riparian (Streamside) Vegetation
kg = Kiawe-Grass Association

ns = Mixed Native Shrubland

g/s Mixed Grassland/Shrubland

11
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INTRODUCTION

The purpose of this report is to summarize the findings of
a three day (7-9 May 1993) bird and mammal field survey for the
proposed Maalaea - Lahaina Third 69 KV Transmission Line Project,
Maui (Fig. 1,2). Algo included are references to pertinent literature
and unpublished reports.

The objectives of the field survey were to:
1- Document what bird and mammal species occur on the property or

may likely be found there given the type of habitats available.

2- Provide some baseline data on the relative abundance of each

species.

3- Determine the presence or likely occurrence of any native fauna
particularly any that are considered "Endangered" or "Threatened".
If such occur or may likely be found on the property identify
what if any features of the habitat may be important for these

species.

4- Determine if the property contains any special or unique habitats
that if lost or altered by development might result in a significant

impact on the birds and mammals in this region of the island.
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GENERAL SITE DESCRIPTION

Figure One and Two present the area covered by this faunal
survey. Three general habitats dominate the majority of the lands
along the proposed alignment: sugarcane fields with grass and weed
lined ditches and irrigation reservoirs; parkland with dry grass
and scattered trees, mostly kiawe; and dry gulches with brush and
trees.

Weather during the survey was partly cloudy with occasional
Tight passing showers at higher elevations and strong gusty trade-

winds 20-35 mph.

STUDY METHODS

Field observations were made with the aid of binoculars and

by listening for vocalizations. These observations were concentrated

during peak bird activity periods of early morning/late afternoon
and evening.
At various locations along the proposed alignment eight minute

counts were made of ail birds seen or heard (Fig. 1,2). Between

these count (census) stations any special or unusual cobservations of



-

L

NN [ T R USSR VY CO S R S

]

-

L3

L)

.

=3-

birds were also noted. These data provide the basis for the relative
abundance estimates given in this report. Unpublished reports of
birds known from similar habitat in this region and elswhere on
Maui were also consulted in order to acquire a better perspective
of the possible fauna that could occur and their potential relative
abundance (Bruner 1986, 1988a, 1988b, 1989a, 1989b, 1991, 1992a,
1992b). Observations of feral mammals were limited to visual
sightings and evidence in the form of scats and tracks. No attempts
were made to trap mammals in order to obtain data on their relative
abundance and distribution.

Scientific names used herein follow those given in Hawaii's
Birds (Hawaii Audubon Society 1989); A Field Guide to the Birds of
Hawaii and the Tropical Pacific (Pratt et al. 1987) and Mammal

Species of the World (Honacki et al. 1982).

RESULTS AND DISCUSSION

Resident Endemic and Indigenous (Native) Birds:

No native birds were seen along the acutai alignment. A Pueo

(Asio flammeus sandwichensis) was observed by W. Char during her botanical

survey of this area {pers. comm.). Pueo forage in agricultural




fields as well as in forested upland habitats (Hawaii Audubon Society

1989). Several reservoirs and irrigation ditches occur throughout

the sugarcane fields. Eleven Black-crowned Night Heron (Nycticorax ~
nycticorax} were recorded at these sites over the course of the survey. |
This species is the only native waterbird that is not listed as endangered.

Four Black-necked Stilt (Himantopus mexicanus knudseni), an endangered "~

species, were recorded on a pond near the main highway at Awalua. This
site is some distance from the proposed alignment. Nevertheless,
since these were the only endangered birds seen during the course of -

the survey their occurrence was noted. Stilt also utilize the wet-

~
land habitat adjacent to Maalaea Power Plant. ot
-

Migratory Indigenous (Native) Birds:
'q
Migratory shorebirds winter in Hawaii between the months of -

August through May. Some juveniles will stay over the summer months ~

as well (Johnson et al. 1981, 1983, 1989). The most abundant shore-

; bird species which winters in Hawaii is the Pacific Golden Plover -

f (Pluvialis fulva). Plover forage in open areas such as mud flats, i: |

? lawns, pastures,'plowed fields and roadsides. They arrive in Hawaii -

E from their breeding grounds in the arctic during early August. Their gy 5

s departure back to the arctic takes place in late April. Bruner (1983) z: i
# |
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has also shown plover are extremely site-faithful and many establish
foraging territories which they defend vigorously. Such behavior

makes it possible to acquire a fairly good estimate of the abundance

of plover in any one area. These populations likewise remain relatively
stable over many years (Johnson et al. 1989). Only one plover was
recorded on the survey. This bird was a male in rearly complete
breeding plumage. Most plover left Hawaii at the end of April. This
individual may still attempt to migrate north or may remain on Maui

through the summer. No other shorebirds were recorded. Ruddy

- Turnstone (Arenaria interpres) and Wandering Tattler (Heteroscelus

incanus) also been found in this area. Turnstones will forage in
plowed fields and tattler will utilize irrigation ditches and
reservoirs (Hawaii Audubon Society 1989; Bruner 1986, 1988a, 1988b,

1989a, 1989b, 1991, 1992a, 1992b).

Resident Indigenous (Native) Seabirds:

No seabirds were recorded nor would any be expected at this
location. Predators such as dogs, cats and the Small Indian Mongoose

(Herpestes auropunctatus), along with human disturbance inhibit sea-

bird nesting at alt but a few isolated and protected locations on the
main Hawaiian Istands. W. Char saw three White-tailed Tropicbirds

(Phaethon lepturus) flying overhead during her botanical survey.
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Exotic (Introduced) Birds:

A total of 17 species of exotic birds were recorded during
the field sufvey. Table One shows the relative abundance of each
species. In addition to these species other exotic birds which
potentially could occur in this region include: Eurasian Skylark

(Alauda arvensis) and Orange-cheeked Waxbill (Estrilds melpoda)

(Pratt et al. 1987; Hawaii Audubon Society 1989; Bruner 1992b).

Feral Mammals:

Several Mongoose were observed on the survey. Two ferai cats
were also noted. The endemic and endangered Hawaiian Hoary Bat

(Lasiurus cinereus semotus) is known from Maui (Tomich 19863 Kepler

and Scott 1990; Duvaill and Duvall 1991). None were observed on this
field survey. This species is known to roost solitarily in trees and
often is observed foraging over ponds and bays. The life history of
this species is poorly known. Kepier and Scott (1990) suggest that
bats occur on Maui only as a "migrant , probably from the Big Island".
Others (Duvall and Duvall 1991), report evidence that would suggest

there may be resident breeding population of bats on Maui.

el b T4 A B AR e Y



]

)

L.

£l

)

!

(I

3

N N .

Ll

L)

CONCLUSION

A short field survey can only provide a limited view of the
wildlife that may use the site. Not all species will necessarily
be found and information on their use of the area must be drawn
together from observations, the available literature and from
unpublished reports. The number of species and the relative abundance
of each species may vary throughout the year due to resource (food,
water) availability and reproductive success. Species which are
migratory will only be an important part of the faunal picture at
certain times during the year. Exotic species sometimes prosper for
a time‘only to later disappear or become a less significant part of
the faunal community (Williams 1987; Moulton 1990). Thus only long
term studies can provide an indept view of the bird and mammal
populations in a particular area. However, some general conclusions

related to bird and mammal activity at this iste can be made.

1- Sugarcane and parkland habitat of dry grass and scattered trees
dominate this region. Seventeen exotic species of birds were
recorded. Nutmeg Mannikin and Warbling Silverbill were especially

abundant which was to be expected given the types of habitats

available.
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The only native species recorded were the Black-crowned Night
Heron and Pacific Golden Plover. These birds are common in
agricultural lands and open habitat. Pueo (Hawaiian Owl) may
also forage in this area. The Black-necked Stilt seen during
the survey were located far from the actual alignment but were
reported for informational purposes only. Stilt are also

common at Kealia wetlands adjacent to the Maalaea power plant.

Several Mongoose and cats were recordedon the survey. No trapping

was conducted in order to determine their relative abundance.
However, no unusual concentrations were noted. No endangered

species such as the Hawaiian Hoary Bat were observed.

No particularly unusual or exceptional wildlife habitats were
found on the survey. Parkland habitat composed of dry grass
and scattered Kiawe trees along with sugarcane fields are

abundant in this region of Maui.
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KEY TO TABLE 1

Relative abundance = number of times observed during the survey or
frequency on eight minute counts in appropriate
habitat.

A = abundant (ave. 10+)
€ = common (ave. 5-10)

U = uncommon (less than 5)

R = recorded (seen or heard on one count only or at times other
than on 8 min. counts. Number which follows is the
total number of individuals seen or heard)
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INTRODUCTION

At the request of Dames & Moore, Cultural Surveys Hawaii has
conducted investigations aimed at identifying known and potential
archaeological sites within a study area on the island of Maui
extending from the ahupua‘a of HBanaka's's in the Lahaina District
to the ahupua‘a of Waikapii in the Wailuku District. The study
area extends between 1.2 to 3.5 miles mauka from the coastline.

The study area represents those lands that may be impacted
by a new 20-mile long Maui Electric Company transmission line
between the Ma‘alaea Power Plant and a new substation to be

located within. the Lahaina Master Planned Community at Wahikuli.

Procedures undertaken by Cultural Surveys Bawaii included:

(1) a study of documentary resources detailing traditional

Bawaiian usage of the area; (2) a review of previous archaeologi--

cal studies within the area; (3) a consultation with Ms. Agnes
Griffin of the State Historic Preservation Division; (4) én
aerial reconnaissance survey of the study area; and (5) formula-
tion of recommendations based upon the results of these proce-
dures. |

These procedures resulted in the preparation of a map of.the
study area locating: (1) all presently recorded (at the State
Historic Preservation Division) archaeological sites; and (2) all
site areas and potential site areas observed during the aerial
reconnaissance.

This report documents the results of Cultural Surveys

Hawaii’s investigations.
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CULTURAL AND HISTORICAL BACKGROUND

A rudimentary comparative picture of the pre-western contact
(i.e., before 1778) population of the southwestern section of

Maui comprising the present study area is adumbrated by figures

in nineteenth century missionary censuses (Schmitt, 1973).

Results of the 1832 census, in which the total population of Maui
is 35,062, give the following populations: for Lahaina, 4028; for

Ukamehame, 573; and for Olowalu, 832. These three figures, when

combined, represent 15 percent of the total Maui population.

Allowing for post-western contact (i.e., after 1778) distortions

(e.qg., disease and commercially-inspired population shifts), the

population totals suggest that this portion of Maui may have

accommodated a substantial portion of the island’s pre-contact

population.
The lands between Lahaina and Ma‘alaea indeed encompass

areas known traditionally to have been the residences of the

ali’'i and centers of population of the maka‘ainana. E.S. Craig-

hill and Elizabeth Handy summarize these areas’ character:

Lahaina District was a favorable place for the high
chiefs of Maui and their entourage for a number of
reasons: the abundance of food from both land and sea;
its equable climate and its attractiveness as a place
of residence; it had probably the largest concentration
of population, with its adjoining areas of habitation;
easy communication with the other heavily populated
areas of eastern and northeastern West Maui, “The Four
Streams, ’ and with the people living on the western,
southwestern and southern slopes of Haleakala; and its
propinquity to Lanai and Molokai.

Southeastward along the coast from the ali‘i settlement
were a number of areas where dispersed populations grew
taro, sweet potato, breadfruit and coconut on slopes
below and in the sides of valleys which had streams
with constant flow. All this area, like that around
and above Lahaina, is now sugar-cane land. Ukumehame
had extensive terraces below its canyon, some of which

2
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were still planted with taro in 1934; these terrace
systems used to extend well down below the canyon.
‘Olowalu, the largest and deepest valley on southwest
Maui,. had even more extensive lo‘i lands both ip the

———

valley and below. Just at the mouth of the valley we
found in 1934 a little settlement of five kauhale

There are said to be abandoned lo‘i far up in the

valley. In and below the next valley, Launuipiko

[sic], there were no evidences of lo‘i, and the people

of ‘Olowalu said there had never been any. But we

think there must have been a few, although the land is,

in general, dry and rough. Next beyond this, going

along the coast toward Lahaina, is Kaua‘ula Gulch above

Waine‘e, and here in 1924 there were a few lo‘i in

which Hawaiians were still growing taro. (Handy and

Handy, 1972: 492)

The Handys present a picture of the pre-western (pre~1778)
contact traditional Hawaiian 1jife within the present study area.
Up to the end of the eighteenth century Lahaina was indeed a pre-
eminent residence of the ali‘i of Maui and, after the consolida~
tion of the rulership of the Hawaiian Islands by Kamehameha early
in the nineteenth century, Lahaina became the "capital" of the
kingdom until the 1840s when the government moved to Honolulu.

The nineteenth century brought to Lahaina and other portions
of the present study area changes - commercial, social and
religious - induced by the burgeoning foreign influx. During the
Year 1819 the first whaling ships arrived in Hawaiian waters and
Lahaina became a primary harbor - along with Honolulu - for the
provisioning of ships in the islands. The whaling trade flour-
ished until the 1860s and gave impetus to the development and
growing population of Lahaina. Between 1824 and 1861, 4747
whaleship arrivals are recorded for Lahaina, Tepresenting forty- -
Séven percent of the total arrivals in all ports of the Hawaiian
Islands. Figures from an 1846 census of Lahaina document the

changes brought to the area midway through the nineteenth centu-

3



ry: 3,445 Hawaiians, 112 foreigners, 600 seamen, 155 adobe
houses, 822 grass houses, 59 straw and wooden houses and 529
dogs.

The first Protestant missionaries and their families arrived
in Lahaina in 1823. The missionary William Ellis, who visited
Lahaina during the 18208, described the landscape that had
entranced both the Bawaiiansg themselves and the nineteenth

century newcomers:

The appearance of Lahaina from the anchorage is singu-
larly romantic and beautiful. A fine sandy beach
stretches along the margin of the sea, lined for a
considerable distance with houses and adorned with
shady clumps of kou-trees, or waving groves of cocoa-
nuts. . .The level land of the whole district, for
about three miles, is one continued garden, laid out in
beds of taro, potatoes, yams, sugar-cane, or cloth-
plants. The lowly cottage of the farmer is seen peep-
ing through the leaves of the luxuriant plantain and

. banana tree, and in every direction white columns of
smoke ascend, curling up among the wide-spreading
branches of the bread-fruit tree. The sloping hills
immediately behind, and the lofty mountains in the
interior, clothed with verdure to their very summits,
intersected by deep and dark ravines, frequently enliv-
ened by waterfalls, or divided by winding valleys,
terminate the delightful prospect. (Ellis, 1969: 76-77)

The sugar cane Ellis observed in the environs of Lahaina
would become, during the second half of the nineteenth century,
the basis for a commercial venture that would reshape fhe land-
scape within much of the present study area. James C. Campbell,
an Irish entrepreneur who had come to Lahaina in 1852, during the
1860s established, in partnership with Henry Turton, the Pioneer
Mill plantation in West Maui. The plantation fields would

eventually extend from Kahana to Ukumehame.
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PREVIOUS ARCHAEOLOGICAL STUDY
The first attempt at an island-wide systematic archaeologi-
cal survey - Winslow Walker of the Bishop Museum working between
1928 and 1929 - confirmed the Handys’ portrait of pre-contact
(pre-1778) Hawaiian life within the present study area. Corrobo-

rating the Handys’ observation of taro lo‘i in ahupua ‘a within

the study area, Walker noted: "Terraces for the cultivation of
tarc were seen on West Maui in the vicinity of... Lahaina,
Olowalu, and Ukumehame” (Walker, 1931: 71).

Walker also identified eleven archaeological sites within

‘the present study area. All eleven sites are heiau of which only

two were described by Walker as in "good condition." The remain-
der were either partially or totally destroyed. Three of the
heiau are presently recorded (at the State Historic Preservation

Divi- sion) sites within the study area: Hikii heiau (State Site

No. 50-50-08-2); Ukumehame heiau (50-50-08-~3); and Kawailoa heiau
(50-50-03-4).

More archaeological sites we?e located and mapped during the
Maui portion of the state-wide archaeological inventory survey in
1973 and, during subsequent years, as the result of contracted
archaeological studies.

| All archaeological sites presently recorded at the State

Historic Preservation Division are located on the accompanying
study area map and are listed in the table below. Both pre-
contact (pre-1778) and post-contact (post-1778) sites are includ-

ed.



Table 1

RECORDED KNOWN ARCHAEQLOGICAL SITES
“ Mar No. SITE No, DESCRIFTION
1 50-50-08-2 Hiki'i heiau
' 2 50-50-08-3 Ukumehame heiau
3 50-50-08-4 Kawailoa heiau
4 50-50-03-226 Cemetcry/graveyard®
5 50-50-09-1169 Petroglyphs; rock outcrop
6 50-50-09-1199 Petroglyphs; rock outcrop
‘| 7 50-50-03-1200 Petroglyphs
| 8 50-50-03-1201 Petroglyphs
{ 9 50-50-03-1203 Complex including petroglyphs, terraces, habitation terraces, cave
{ 10 50-50-03-1204 Grinding stonc
1 50-50-09-1287 Complex of 17 features (including full and C-shape enclosures)
l 12 50-50-03-1596 Historic building; Hale Pa‘i*
13 50-50-03-1776 Agricultural complex
| 14 50-50-03-2005 3 Agricultural terraces
15 50-50-03-2006 3 Agriculural terraces
} 16 50-50-03-2007 Agricultural/historic wall*®
‘ 17 50-50-03-2008 Historic agricultural road*
18 50-50-03-2009 12 Agricultural terraces
| 19 50-50-03-2010 Agricultural/historic wall*
i 20 50-50-03-2478 Agricultural terrace
21 50-50-03-2479 2 Agricultural terraces
2 50-50-03-2480 2 Wialled enclosures
23 50-50-03-2481 2 Agricultural terraces
24 50-50-03-2482 Agricultural terrace
25 50-50-03-2483 Walled enclosure; § ag terraces
26 50-50-03-2484 Walled enclosure -
27 50-50-03-2485 Walled enclosure
1 28 50-50-03-2486 Platform; 13 grave markers ,
| 29 50-50-03-2487 Historic agricultural road*
| 30 50-50-03-2488 Walled enclosure 1
3 50-50-09-2708 Historic cemetery®
; 32 50-50-0%-270% Irrigation ditch* 1
i 33-50 50-50-09-2816 o Eighteen sites along the Lahaina |
| 50-50-09-2833 Pali Historic Trail (See Table 2) ‘
t 51 50-50-03-3001 Lahaina Historic District*
52 50-50-03-2489 Footpath trail; walled enclosure; grave; 19 agriculture terraces
53 50-50-03-2450 Wallen enclosure; habitation terrace; 2 agriculture terraccs

Map No. 12, Site 50-50-03-15%6

| Hale Pa'i, the oldest printing house west of the Rockies and located outside of Lahaina on Lahainaluna Road, was

| placed on the National Register of Historic Places on May 13, 1976 and on the Hawaii Register of Historic Places on
May 18, 1981.

i Mszp No. 51, Site 50-50-03-3001
The Lahaina Historic District, comprising approximately 60 sites, was placed on the National Register of Historic

1
i
\
|
i
|
1 * post-contact (after 1778) site (note: all other sites could fall into either the pre-contact or post-contact period)
|
i
i
I Places on December 29, 1962.
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Some explanations and comments concerning the preceding

table are detailed below:

A)

B)

C)

D)

The names of the archaeological sites in the table are
given as they are recorded on maps and documents at the
State Historic Preservation Division. The appellation
"historic" appearing in some of these names refers only
to the age of the sites - i.e., they date from the
post-contact (pos£-1778) era - and not to any special
historical significance.

However, as indicated at the bottom of the table, two

sites - the Hale Pa‘i building (Hawaii Register of

Historic Places: May 18, 1981; National Register of
Historic Places: May 13, 1976) and the Lahaina Eistoric

District (National Register of Historic Places: Decem-

.ber 29, 1962) - have been deemed "historic places" -

i.e., they are of considerable historical, architectur-

al, archaeological, or cultural importance.

The Lahaina Historic District encompasses approximately
60 buildings and other structures - of private and
public ownership - within Lahaina Town.

The heiau sites listed in the above table are tradi-
tional Hawaiian places of worship and shrines. The
petroglyphs are rock carvings that may date to either
pre~ or post-contact periods.

The terrace, wall, enclosure and platform features that’
comprise many of the sites in the preceding table are
generally traditional Hawaiian constructions of basalt

boulder alignments or boulder-constructed levelled

7
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areas. Free-standing alignments created walls delin-
eating property areas or, in the case of smaller con-
structs, enclosures for house sites or animal pens.
Alignments retaining soil areas created terraces for
planting. Piled and stacked boulders created level
raised foundations for house building. The durability
of these basalt constructions makes them the most
ubiquitous and perceptible archaeological remnants in
areas of Hawai'i where modern development has not yet
encroached.
The Lahaina Pali Historic Trail, apparently constructed
in the mid-nineteenth century, is a 4.5 mile long foot
and horse trail connecting Lahaina and Wailuku. It is
a demonstration trail of the Statewide Trail and Access
System. It may be the precursor of a late nineteenth
century road between Ukumehame and Ma‘alaea. The trail
is stone curbed and walled in open areas and cut and
faced in gulches.
A recently completéd archaeological survey (Tomonari-
Tuggle and Tuggle, 1991) recorded eighteen sites along
the trail route (within a 50 foot wide buffer zone on
each side of the trail) (Table 2 and Figure 17). The
survey report summarizes the sites:
With two exceptions (2816 and 2833), all sites are
related to construction and use of the trail or
the old coastal road. These 16 trail or road-
related sites include alignments, enclosures,
walls, petroglyphs, terraces, and C-shaped struc-
tures. They appear to have functioned as alter-
nate trail routes, for water diversion, quarrying,

trailside art, storage, and shelters...They sites
are in fair to excellent condition...Sites 2816 (a

8
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Table 2

SUMMARY OF SITES SURVEYED ALONG LAHAINA PALI TRAIL

Mar No. | SITE No. COMPONENT FEATURES TOTAL SITE AREA FuNcTiON

33 2816 midden, coral 3x6 m habitation

34 2817 wall, culvert in road diversion wall, | 2x7 m road/water

a5 2818 modified outcrop 2x6 m road/rock quarry
36 2819+ terrace, petroglyph 15x5 m shelter/art

a7 2820 C-shape, wall, encl 30x50 m shelter/unknown
38 2821 petroglyphs, crockery, glass 10x10m art/shelter

39 2822 alignment S0mig alternate trail
40 2823 alignment, 1 pe. shell 25mlg alternate trail

41 2824 cupboards 30x10 m slorage

42 2825 petroglyphs, walls 20x10m art/shelter

43 2826% encl, walls, glass 24x10 m shelter

44 2827 enclosure, glass 15x5m storage

45 2828 C-shapes, 1 pe. crockery 25x8 m shelter/storage
46 2829 paved terrace 4.5x1 m trail

47 2830 paved terrace 4xl m trail

48 2831 alignment 65mlig alternate trail

49 2832 wall, alignments 2.2x1m trail

50 2833 rock shelter, 1 pe. shell & coral 2x3 m habitation

* tested

Source: Tomonari-Tuggle and Tuggle, 1991

LP-1 may be related to this complex.

(OEISAPR)

NOTE: A complex of probable traditional Hawaiian dryland agriculturc features was observed in Manawaipueo Gulch, inland

of the historic paved road. It was not recorded because it is located about 45 m outside of the survey corridor, Site

e i
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midden scatter) and 2833 (a rock shelter) may be
pre-contact Hawaiian sites that may also have been
used into the post-contact period. (Tomonari-Tug-
gle and Tuggle, 1991: 3)
The report also describes the trail‘’s condition: “The
trail is heavily overgrown but it is in fair to excell-
ent structural condition, with exceptional preservation
along some sections" (Ibid.).

The trail may, in the future, be developed and access

opened for recreation and hiking by the public.

AERIAL SURVEY

A low-level aerial (helicopter) reconnaissance survey of the
entire study area was comp;eted by Hallett Hammatt of Cultural
Surveys Hawaii on September 25, 1991. The objectives of the
aerial survey were: (1) to identify and plot previously unrecord-
ed or potential site areas, and (2) to obtain a general knowledge
of present conditions within the study area. |

Two site areas - designated 1 and 2 on the accompanying map
~ were observed within the study area during the aerial éurvey
and are located on the accompanying study area map.

Site Area 1 is located at the-ggggi end of the west ridge
and on the alluvial fan of Ukumehame Gulch, roughly between the
100 to 500 foot elevation. A rectangular enclosure was positive-
ly identified and it is suspected that similar sites are located
within the bounds of the site area.

Site Area 2 is located on the flood plain of Launiupoko
Stream at an elevation of 400 to 600 feet. Plentiful habitation

sites and agricultural terraces were observed within this area.

11



Ms. Agnes Griffin of the State Historic Preservation Division
reports that an archaeological study presently in preparation has
found similar sites within Launiupoko (personal communication:

October 1991).

SUMMARY AND RECOMMENDATIONS

The archaeological investigations conducted by Cultural
Surveys Hawaii indicate the presence of a substantial pre-contact
(pre-1778) Hawaiian population within the éouthwestern portion of
Maui encompassing the present study area. Such a population
would have created religious, habitation, craft and agricultural
structures associated with a vibrant, coherent, regenerative
society. Many of these structures have remained intact within
the study area despite years of modern impacts, as evidenced by
the number of sites already recorded, demonstrating the concen-
tration of activity along the western slopes and léwlands of West

Maui.

As an adjunct to the task of locating archaeological sites,
Cultural Surveys Hawaii has included a preliminary delineation of
mid-nineteenth century Land Commission Awards (LCAs) within the
present study area. The majority of these awards - given out
following the Great Mahele of 1848 - were kuleana: parcels of
land conferred to native non-ali ‘i Hawaiians able to prove that
they lived upon or actively farmed these lands. Individual LcCa
parcels, the locations of which were derived from modern tax
maps, are plotted on the accompanying study area map. The points
marking LCA locations on the map, though not indicating the size

of the individual parcels, represent house lots and agricultural

12
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fields that were actively utilized by native Hawaiians up to and
beyond the 1850s. The use of these parcels in nineteenth century
pProbably féllows the same patterns developed in pre-contact (pre-
1778) times. Thus the parcels may represent ancient settlement
patterns within the study area and may give clues to the poten-
tial location of structures and artifacts associated with both
the pre-contact and post-contact Hawaiian population.

The population distribution indicated by the LCA patterns
suggests widely dispersed habitation and agricultural activities
throughout major portions of the present study area. The popu-~
lace appears to have been scattered across alluvial fans with
activity concentrated in the well-watered drainages and along the
coastline.

. Based on the sites already recorded, site areas observed
during the aerial reconnaissance, and the LCA information dis-
cussed above, we would expect some impact to archaeological sites
within the present study area regardless of the route proposed
for the transmission line. This is especially true for the
Lahaina area, all stream valleys, alluvial fans and coastal areas
within the study area. However, the upper elevations of the
valley walls and the ridge crests between valleys are generally
considered to have low probability of archaeological site occur-
rence.

Wherever the transmission line corridor crosses archaeolo-
gical sites it is probable that the State Historic Preservation
Division will minimally require archaeological surface survey.
Land Commission Award parcels are considered locales of potential

archaeological concern as they represent areas where habitation

13
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and agricultural activities are known to have occurred. Thus any
specific LCA parcels to be impacted by a potential transmission
line corridor will also require archaeological surface survey and
archival research.

An additional concern of the State Historic Preservation
Division is traditional Hawaiian site remnants and artifact
scatters in existing sugar cane fields: this concern can be
addressed by surface inspection of the transmission line corridor
where it passes through cane fields.

Also, older plantation constructiens and structﬁres - such
as flumes, jirrigation ditches and camp buildings -~ are of archae-
ological concexn because of their age and value in the recording
of a fast-disappearing segment of Hawaiian history. Any of these
elements of plantation life impacted by the transmission line
corridor would likely require some effort to document their
history and use.

The following general recommendations for routing of the
proposed transmission line corridor are made, based on this phase
of archaeological investigations, as detailed in this reporxts:

1) The transmission line corridor should be routed to
avoid known archaeological sites shown on the accompa-
nying stﬁdy area map. Of special concern is the avoid-
ance of any impact to heiau and petroglyph sites as
they are of particular cultural significance.

2) Where the corridor must pass across known archaeolo-
gical sites, placement of the poles should be such that
impact to these sites is avoided.

3) Placing the transmission line corridor at as high an

14
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5)

elevation as possible could reduce impact to archaeolo-
gical sites likely to be located in the valleys.

Having been placed on historic registers, two sites -
the Bale Pa‘i building (Bawai‘i Register of Historic
Places: May 18, 1981; National Register of Historic
Places: May 13, 1976) and the Lahaina Historic District
(National Register of Historic Places: December 29,
1962) - require special attention if they would be
impacted by any Projected transmission line corridor.
0f specific concern in planning, according to a guide
prepared by the State Historic Preservation Division,
the Hawai‘i Register "require{s] review of privately
funded projects that may affect historic properties.
This review is doné under state and county laws and
permit procedures® (State Historic Preservation Divi-
sion {n.d.J]). At the same time, "the Hawaii and Na-
tional Registers do not stop county, state and federal-
ly assisted development projects® (Ibid.).

The Lahaina Pali Historic Trail - a nineteenth century
foot and horse trail - is currently a demonstration
trail of the Statewide Trail and Access System. It may
be developed in the future with access open to the
public for hiking and recreation. Thus a potential
transmission line corridor should avoid any impact to
the trail, the archaeological sites associated with it,

and the trail‘’s immediate surioundings.
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MA'ALAEA - LAHAINA TRANSMISSION LINE PROJECT
Table 1 - Archasological Site Summary

assigned to most siles or site complexes, Yellow flagging tape labelled with the temporary

site number and other pertinent inforration was tied above the site and a second

the white plastic eite tags was plotted onto the site map. Each site was recorded by formal
site type using descriptive calegories. Signi.ﬁamcé and recommended treatment were
determined on the basis of site complexity, configuration, and apparent function. Az a

Temparary site numbers {prefixed by CSH) and feature deaignations, if necessary, were
marker - using & white plastic tag - was placed on the sits structure itself; the location of

result of the inventory survey, a total of 34 sites and complexes were idertified (Table 1),

STATE SIIE CSHSITE  FORMAL SITE TYPE FUNCTION SIGNIFICANCE
NO. NOJFEATURE
-2 2 Site complex Helau (Hiki Hewu)
50-5{-08-3 3 Site complex Hetau (Ukumehame Heiau)
S-50-03-2611 none Site compiex Agncullure-habitzuon (1/7)
bl 20C Metal flume Canc irigauon
50-50-03-2678 & 167Y 13 Site complex Agnculture-habitation (17F)
S-50-49-2684 3 Rockshelter Habitation (T}
5-50-08-3163 1 Canal Cane irrigation
31 d Canal Canc imgaton
30-50-08-3163 ] Site complex Habitaton (1)
il A Rectangular enclosure
- B Rectangular enclosure
" C L-shaped enclosure
" D C-shaped enclosure
' S0-50-08-3166 6 Trregular-shaped enclosure
' T0-50-08-3167 7 Cattle wall and chute Ranchin
50-50-08-3163 8 Site complex Ritual-Habitation (T}
- A Wall & Platform Habitation (T)
" B Terrace Rimal
50-50-08-3169 9 Site complex Habitation (T)
bl A wall
il B Circular enclosure
- C Wall
il D C-shaped enclosure
il E Circular enclosure
30-50-08-3170 10 Canle wall Kanching D
0-30-08-3111 1} ™ ranspon. 7]
-3172 12 Canal Canc Imgation D
30-50-03-3173 14 Wall Canc irngation D
50-50-03-3174 13 Wall Agniculiure D
— 5U-50-03-3175 16 Site complex Agriculture D
50-50-03-3176 i ‘Wall Cane 1migation D
30-30-03-3117 18 Wall Canc imgaton 5]
15

14
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SIGNIFICANCE
D, E*

FUNCTION
Cane imgation
Habitanon (1)
Ranching
Habitatson (T)
Marker
Habitation (P)
Habitation (P)-possible burigt
Agriculture-habitation (T}
Habieation (1
* Habirauon (T
Agnculture
Habitation (T)
Habitation (T)
Habitation (1)
Agnculiure
Agnculture
Travel route

16

Wall -

Canal
Circular enclosure
Cattle wall
Upnight
Rectangular enclosure
Site complex
L-shaped enclosure
Irrepular enclosure
C-shaped encliosure
Mound
Site complex
C-shaped enclosure
Rectangular enclosure
Enclosure natwork
C-shaped enclosure
Site complex
C-shaped enclosure
wall
Modified rockshelter
Site complex
Retaining walls
Kerbstone trail

FORMAL SITETYPE

Table 1 - Archaeological Site Summary (cont.

19
20
24
260
27
28
29
30
31
32
3

MA'ALAEA - LAHAINA. TRANSMISSION LINE PROJECT

CSH SITE

NO./FEATURE
D Sile s likely to ykeld information important 10 prehisiory and bistory

E She has cultmral or celigious significance

A Site reficets major trends or events in the history of the state or aMtion
E* Postible Burial

B Site is atsociated with the lives of persona significant in the past

C Site is an excellent example of a site type

Significance Criteria:

-3 181}

NO.
50-50-{0-3181

S0-50-013-3178
50-50-09-3191

50-30-08-3188
50-30-03-3189
50-50-03-3190

5{-50-08-318b
50-50-08-3187

STATE SITE
-S-0531719
SO-50-

S-S0-9-3182
SILSIR0R-3183
0-30-08-1154
SU-5(-08-3185

(P) Permanent
(T) Temporary

KEY:
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ugar Co. Plantation Map 1887, Showing

Portion of Qlowalu S
Locations of Railroad Tracks, Cane Fislds and kuleans
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Figure 8B Olowalu Portion of Olowatu Sugar Co. Plantation Map 1887, Showing
Locations of Mill, Railroed Tracks, Cans Fields and Kuleana
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