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SECTION 1

INTRODUCTION

1.1 PROJECT SUMMARY

Project:

Proposing Agency:
Accepting Authority:
Approving Authority:

Tax Map Key Nos.:

Area:
Location:
Owner:

Existing Land Uses:
State Land Use Designation:

County General Plan Land Use
Pattern Allocation Guide Map:
County Zoning:

SECTION 1

INTRODUCTION

Kawaihae Ten-Year Master Plan

Department of Hawaiian Home Lands
State of Hawaii

Governor
State of Hawaii

Chairman
Hawaiian Homes Commission

6-1-1:3 6-1-2:60-63, 65, 69-80, 88
6-1-3:3, 16-20 6-1-4:3-20
6-1-5:1-8 6-1-6:1-16

2,115 acres located in the southwest corner of a
10,00G0-acre site

South Kohala district on western coast, Island of
Hawaii

Department of Hawaiian Home Lands
State of Hawaii

Pasture and limited light industry.

Agriculture and Urban

Extensive Ag, Industrial, Medium Density Urban

& Urban Expansion
Ag, General Industrial & Commercial Village




INTRODUCTION SECTION 1

12  PROJECT BACKGROUND AND DETERMINATION

The Hawaiian Homes Commission Act of 1920 (HHCA) was enacted by the Congress of the
United States on July 9, 1921 to distribute benefits to descendants of native Hawaiians
inhabiting the Hawaiian Islands prior to 1778. These benefits include establishing a
government-sponsored homesteading program. The HHCA set aside approximately 200,000
acres of public land located on the five major Hawaiian Islands to return the native
Hawaiians to the land and to the mode of living of their ancestors. The Hawaiian Homes
Commission was established to administer the provisions of the HHCA and to establish

broad operating policies for the State of Hawaii Department of Hawaiian Home Lands
(DHHL). Included in the Act is the authcerity to:

"1)  lease, not sell, land to native Hawaiian beneficiaries for 99-year periods at a

rental rate of $1 per year;
2)  offer financial assistance to individual homesteaders through low-interest loans

for agricultural development and home construction; and
3)  provide agricultural and other experts to aid the beneficiary homesteaders in

developing their farms and ranches."

Further, the Department has a program goal of exhausting the existing list by the year 2000
by constructing 14,000 homes throughout the State of Hawaii.

The recent trend of native Hawaiians is not the traditional rural homesteading as intended
by the HHCA. Trends are favoring urbanization and have resulted in the demand by native
Hawaiians for urban residential homestead houselots instead of agricultural or pastoral
homesteads. Thus, the primary objective of the Kawaihae Master Plan is to develop lands
that can be made available to the Hawaiian people for building residences at truly affordable

prices.

Page 1-2




SECTION 1 INTRODUCTION

However, while the development costs cannot be passed on to the potential residents
without diminishing affordability, other income generating uses must be established to make
the plan economically feasible. Several uses have been identified as having potential for
generating income to help support the implementation of the plan-- these are: an expanded
industrial park, a regional commercial/business center, a cultural learning center and resort,

a golf course, and development of market residential units.

Given the potentially significant environmental impacts of the project, the Department of
Hawaiian Home Lands has determined that an environmental impact statement (EIS) is
needed. Hence, one is being prepared in accordance with Chapter 343, Hawaii Revised
Statutes (HRS), and the EIS regulations promulgated by Chapter 200 of Title 11, State
Department of Health.

The purposes of the EIS are to provide information to public officials and members of the
community about the nature of the subject action; to assess the existing environmental
conditions of the property and surrounding areas; to evaluate potential impacts of the
proposed development, to present mitigating actions for those impacts, and to consider

alternatives to the subject action.

1.3  PROJECT I.OCATION AND OWNERSHIP

The overall Kawaihae Long Range Master Plan encompasses approximately 10,000 acres of
DHHL lands located on the southwestern slopes of the Kohala Mountains on the Isiand of
Hawaii. See Figure 1-1, Location Map. The project site is situated about 26 miles north of
Keahole Airport and 8 miles west of the town of Waimea. Kawaihae Harbor is located
across Kawaihae Road at the southeast corner of the project area. The subject project site
of 2,115 acres for which a ten-year Master Plan was prepared is located in the southwest
corner of the larger (Long Range) Master Plan area, see Figure 1-2, Vicinity Map.

Page 1-3
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INTRODUCTION SECTION 1

The owner of the property is the Department of Hawaiian Home Lands. The lands to the
south of the project site are owned by the Queen Emma Foundation. DHHL is the owner

of the property located directly north of the project site.

1.4 SUMMARY OF MAJOR IMPACTS
1.4.1 Archaeological Features
The archaeological sites identified throughout the master plan area will have an impact on

the location and alignment of the proposed bypass road at the makai end of the project

area.

1.4.2 Terrain

Slope conditions vary greatly throughout the site with gradients ranging from 5% to greater
than 20%. The cost of grading, excavation, and construction on land with such a wide range
of slope conditions is high. Design guidelines for the various land uses, particularly for the
proposed industrial park will be enforced to minimize view impacts and costs of grading.

1.4.3 Drainage
The existence of numerous gulches and gullies throughout the master plan area will

complicate development of the site. Major gulches, specifically Honokoa Guich, will greatly

influence circulation and development patterns thereby limiting north-south connections.

Further, gullies and swales in the middle portion of the site will make infrastructure

development more costly.

1.4.4 Visual Impact
The implementation of the Kawaihae Master Pian wili result in major changes to the area

in terms of land use and activity. The visual impact of these changes are of concern as the

Page 1-6
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SECTION 1 INTRODUCTION

existing undeveloped landscape will be transformed into an urbanized environment. As the
master plan area lies on the slopes of the Kohala Mountains, it is highly visible from various
locations in the vicinity including the highway, the Punkohola Hejau National Historic Site,

Kohala Ranch, the proposed marina site and neighboring resorts.

Thus, adverse impacts on existing views of the project site shall be minimized by the
establishment of specific facilities design criteria along with the development of certain

restrictions as to what types of land uses will be allowed in this area.

1.4.5 Economic Fcasfbilig

A major concern in trying to fulfill the objective of making land and affordable housing
available to the Hawaiian people is the need to establish other income generating uses to
make the plan economically feasible. Several uses have been identified as having potential
income to help support the implementation of the plan. These are an expanded industrial
park/business center, a commercial center, and cultural learning center.

The project will result in positive impacts on the use of Kawaihae Harbor with the growing
population’s demand for consumer goods, construction and other supplies.

Long-term employment will be created for harbor operations, industrial park businesses, and

resort uses.

1.5 ALTERNATIVES CONSIDERED

The "no project” means that the property would go undeveloped thereby resulting in no
impact on the existing environment, However, this option would not be acceptable in that
critically needed residential lots and areas for industrial expansion for the Kawaihae Harbor
would not occur, thereby aggravating the West Hawaii housing shortage and forecasted

Page 1-7




INTRODUCTION SECTION 1

industrial land shortage. Bypass road alternatives analysis included the option of maintaining
the existing alignment (proposed by the State Department of Transportation in 1976) versus
the newly proposed alignment that sites the road more mauka in the Ten-Year Master Plan.
The rationale for the more mauka alignment considers the additional archaeological sites
discovered in the study conducted for the current plan, and to provide clearer separation

between the residential and industrial land vses.

1.6 NECESSARY PERMITS AND APPROVAILS

A Federal
U.S. Army Corps of Engineers 404 Permit for Streambank Improvements
U.S. Department of Interior, Graves Protection
National Park
B. State of Hawaii
Department of Health Approval of new distribution systems for
public water.
NPDES permit for grading

C. County of Hawaii

Planning Department Subdivision Plan Approval; Zoning
(Commercial and Industrial)

Special Management Area Permit

Department of Public Works Building Permits; Grading Permits
Drainage Master Plan Approval; Sewer
Master Plan approval

Department of Water Supply Water Master Plan approval

Page 1-8
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

SECTION 2
DESCRIPTION OF THE PROPOSED ACTION

21 OVERVIEW OF THE L. ONG RANGE MASTER PLAN

The Kawaihae Long Range Master Plan features a unique new master planned community
covering approximately 10,000 acres of land on the southwestern slopes of the Kohala
Mountains. A variety of Iand use activities that are critical to establishing and sustaining

a well balanced, vibrant new community are included as integral parts of the Plan. These
uses encompass residential, agricultural, community services, recreational, commercial,

business and industrial activities. Some of the major amenities that will be provided in the

community include:

L ke * Major Town Centers

e * Neighborhood/Village Centers
3 * Public Schools and Day Care Centers
1t * Neighborhood and District Parks
8 * Green Belts and Pedestrian Pathways
e * Hawaiian Cultural Centers

e In addition to these amenities, there will be other uses that will provide income to help
14 support the overall development program. These income producing uses may include: a
v regional commercial/business center, industrial parks, a golf course and a Hawaiian cultural
f# centers. Figure 2-1 depicts the Draft Concept Plan for the 10,000 acre Kawaihae planning
e area. The proposed action for which this EIS is being prepared is on the development of
Hs approximately 2,115 acres in the southwest corner of the Long-Range Master Plan area.
" This area js referred to as the Kawaihae 10-Year Plan. The following paragraphs describe
Hé the 10-Year Plan and its various components.

Page 2-1
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

22 TEN-YEAR PLAN OVERVIEW
The Kawaihae Master Plan 10-Year Plan encompasses over 2,100 acres of land in the

southwestern portion of the Master Plan area. The 10-Year Plan area will the initial
development phase of the overall Long-Range Kawaihae Master Plan. It will be the focus
of higher density land use development activity and will contain the Kawaijhae Town Center.
The main objective of the 10-Year Plan is to provide for development of approximately
3,500 residential units. A secondary objective, but critical for the implementation of the
Plan, is the development of income generating activities that will supplement legislative
appropriations, or finance the sale and repayment of revenue bonds. Additionally, another
key objective is the creation of job opportunities for native Hawaiian beneficiaries. The
following sections will discuss the 10-Year Plan development theme, land use components

and circulation, and infrastructure development.

23 DEVELOPMENT THEME

As the initial phase of the Kawaihae Master Plan, the 10-Year Plan will be the beginning
of a major new community on the Island of Hawaii. The development theme for the 10-
Year Plan centers on the development of the community around a distinctive town center
which will be designed utilizing components of other small towns located throughout the Big
Island. The theme is further cultivated through the development of focal points of
community activities within the project to create a sense of belonging. These focal points
will be in the form of a central community center and smaller "village centers" consisting of

a various of community facilities that will serve the residents of the community.

Community facilities will utilize Hawaiian architectural elements and the relation to historical

and cultural sites throughout the area is emphasized.




DESCRIPTION OF THE PROPOSED ACTION SECTION 2

24 LAND USE COMPONENTS

The 10-Year Plan has a variety of land use components that are important to sustaining a
strong, viable community. These components include residential, community, commercial,
business and industrial activities. Key features of the Plan include medium and low density
housing, public schools, parks, church/day care center sites, a town center, business centers
and industrial parks. Figure 2-2 depicts the Draft Kawaihae 10-Year Plan. Land use
allocations for the various uses shown on the Plan are summarized by use, land area, and
housing unit counts and densities in Table 2-1. Each of the various components of the Plan

are discussed in the subsequent paragraphs.

TABLE 2-1
10-YEAR PLAN LAND USE ALLOCATIONS
DENSITY

LAND USE ACREAGE (Units/Acre) UNITS
RESIDENTIAL

Low Density 1,197 2.60 3,094

Medium density 30 10 300

Existing Lots 12 22
COMMUNITY FACILITIES 84
COMMERCIAL 8
QUASI-PUBLIC 8
TOWN CENTER

Medium Density Residential 8 10 80

Commercial 40

Community Facilities 10
BUSINESS 38
INDUSTRIAL 227
MAJOR ROADS RIGHTS-OF-WAYS 102
OPEN SPACE 351

TOTALS 2,115 3,496
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

2.4.1 Residential

In pursuing the primary objective of providing for the development of approximately 3,600
residential units as part of the 10-Year Plan, DHHL is departing from developing the
traditional larger homestead parcels and shifting toward higher density residential
development to better respond to the growing demand for housing. Two categories of
residential development will be provided for in the 10-Year Plan: low density residential

development and medium density residential development.

- Low Density Residential
As reflected in Table 2-1, the majority of the residential land will be for low density
development. These areas will have single family residential lots ranging in size from
7,500 square feet to 10,000 square feet. Development density will be about 2.60 units
per acre in response to the slope conditions. Nearly 3,100 units can be

accommodated at this designated density.

- Medium Density Residential
The 10-Year Plan has 38 acres designated for medium density residential. This

includes 30 acres located adjacent to community and village centers, community
facilities complexes and eight acres within the Town Center. The development
density will average 10 units per acre, which will resuit in 300 units. Product types
may include duplexes, townhouses and apartments. These higher density residential
developments are located next to community facilities to increase the concentration
of people at those locations, thereby establishing strong focal points for community

activity. To respond to a growing sector of housing needs, an elderly housing project

will be included within the Town Center.
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

2.4.2 Community Facilities
Included as part of the Kawaihae 10-Year Plan are a full range of community facilities which

will be designed to serve the residents of the community. The facilities being planned
include three elementary schools, an intermediate school, neigborhood and community parks,
recreation centers, churches, day care centers, neighborhood convenience centers and a town
center. Many of these community facilities will be clustered to form community activity
centers and will be centrally located for easy access from various parts of the community.
There will be three general types of community activity centers: a town center, a colnmunity

center and three "village centers.” Each of these centers are discussed below:

- Town Center
As the main focal point for the entire community, the Town Center will contain many

of the major facilities that will service the community. These facilities include a
community park with gymnasium, a library, a post office, a community activity center,
a fire station, a police station, a bank, and other community support services. Figures

2-3 and 2-4 illustrates a proposed Town Center concept.

- Community Center
A community center will be located in the central portion of the 10-Year Plan next

to Puu Kamalii, see Figure 2-5. This center will include an intermediate school, a
neighborhood commercial center, a passive park and various other community related

facilities.

- Village Centers
There are "village centers” within the 10-Year Plan, each of which will have an

elementary school collocated with a neighborhood park and a church and/or a day

care center. These "village centers" will be located at major circulation nodes and
will also be accessible by pedestrian pathways. Figure 2-6 depicts the village center

concept.

Page 2-7
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

24,3 Commercial

The 10-Year Plan will include three general types of commercial facilities: a community
shopping center, a neighborhood complex and a convenience store. The community
shopping center will be a part of the town center. Although primarily geared to support the
community, it will also draw visitors and customers from adjacent communities. The
commercial component of the town center will include a major grocery store, a drug store,
specialty shops, restaurants, a gas station and theaters. A six-acre neighborhood commercial
complex will also be located in the center of the community. This complex will be designed
to serve the residents of the community and include small retail stores, commercial services
and office space. A convenience store with a gas station will be collocated with the "village

center" at the secondary entrance to the project.

2.4.4 Business/Commercial

The 10-Year Plan has approximately 38 acres designated for business/commercial use.
Location of the business/commercial facilities will be at the main entry in to the community,

opposite of the town center. A variety of business/commercial uses and professional office
space will be developed as part of the Kawaihae community; however, the primary intent
will be to provide services for the region. The planned growth of Kawaihae Harbor will
dictate the need for maritime and related support facilities. Two of the three parcels

designated for business/commercial will be makai of the proposed bypass road and easily

accessible from the harbor.

2.4.5 Industrial
A total of about 227 acres of land will be dedicated toward industrial use with the possibility

of adding another 95 acres, if expansion is necessary. This significant amount of iand
dedicated toward industrial use is directly related to the planned growth of Kawaihae
Harbor. In addition to expansion of the existing industrial park along Akoni Pule Highway,
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

land mauka of Kawaihae Harbor will be developed for industrial uses that desirably should
be located next to the port. Both light and heavy industrial activities will be accommodated
with the less obtrusive types of activities being located along the perimeters to minimize the
visual impacts on adjacent lands. The proposed bypass road is aligned to provide a buffer
between the harbor industrial area and the residential community. Should future demand
require expansion mauka of the bypass road, only light industrial activities should be allowed
in the expansion area. To further mitigate the negative visual impact of industrial uses,

facilities design criteria will be established along with requirements for landscaping.

25 CIRCULATION

Implementation of the Kawaihae 10-Year Plan will require that significant changes be made
to the existing circulation system. In addition to realignment of roadways, a complete new
roadway network will be built. There will be four general categories of roadways that will
be constructed as part of the development: the bypass (arterial), the mauka-makai spine
(secondary arterial), residential collectors and neighborhood streets. Each of these are

described below:

2.5.1 Akoni-Pule Bypass
A new four to six-lane bypass road with a 150-foot right-of-way will be constructed to

provide access to the community. The main purpose of the bypass will be to route traffic
away from Kawaihae Harbor. It will serve as a land use boundary separating the harbor and
industrial activities from the residential community. The proposed alignment of the road
deviates significantly from previous proposed alignments. The higher route was chosen to
avoid most of the area that contains a high concentration of archaeological sites. It also was
routed such that it would provide separation between the industrial and residential uses.
The bypass will replace the existing Kawaihae Road as the main linkage to the Kawaihae
to Waimea Road and the Queen Kaahumanu Highway. Figures 2-7 and 2-8 show a typical
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

section and plan view of the roadway. It will be heavily landscaped as it passes through the
community and have a bikeway. Pedestrian walkways will be limited to specific areas. The
roadway will require 120 feet. However, an additional 30 feet will be set aside for potential

future transit usage, for a total right-of-way of 150 feet.

2.5.2 Mauka-Makai Spine Road

The mauka-makai spine road will be the main roadway into the community and will
eventually provide a connection to the Kohala Mountain Road, linking the upper and lower
portions of the overall Kawaihae Master Plan area. It will also tie into the existing Akoni
Pule Highway to provide access to Kawaihas Harbor. The roadway typically will have a
right-of-way 80 feet wide. There wiil be four travel lanes, one turning lane and include a
pathway on one side. At the main entrance to the community, next to the town center, the
right-of-way will be 120 feet wide and include a landscaped median and walkways on both
sides. Figures 2-9 and 2-10 illustrate a typical section and plan view of the roadway at an

intersection with a residential collector road.

2.5.3 Residential Collector Roads

All major collector roads through the residential areas will have rights-of-ways that are 60
feet wide. Roadways will typically have two travel lanes and a turning lane. Through most
segments of these roadways, on-street parking will not be allowed. These streets will have
curbs and gutters and will be landscaped with canopy trees and have a pedestrian/bike
pathway on one side. A typical section of the residential collector road js shown in Figure

2-11. A plan view of a residential collector road is shown on Figure 2-12.

2.5.4 Minor Residential Streets
Minor residential streets will have 50-foot rights-of-ways with no curbs and gutters, see
Figures 2-12 and 2-13. These roads will accommodate two travel lanes and allow on-street
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

parking on shoulders. Grassed swales will be used for drainage with headers at the

pavement shoulder edges to minimize erosion.

2.6 OPEN SPACE/LANDSCAPE PLAN
The open space and landscape components of the master plan will have a significant impact
on the visual impressions and quality of life with in the community. Specific application and

treatment of these elements cap provide beauty, visual interest, definition of land

uses/activities and scale, as well as protection against undesirable climatic/environmental

elements such as sun, rain, wind, noise, or unfavorable views. All of these elements will be

incorporated in the approach to the landscape development of Kawaihae.

Preservation and enhancement of the site’s existing open space/land form elements in
conjunction with any proposed landscape development will be one objective of this
component. This will inevitably lead to more sensitive treatment of the project development
and offer to residents and visitors, a more natural/scenic community environment in which
to live. Figure 2-14 illustrates the Kawaihae 10-Year Plan, Open Space/Landscape Concept

Plan.

The 10-Year Plan area encompasses generally developable lands (slopes at 10-12%) with
numerous drainage ways and Puu Kamalii. The Honokoa Gulch runs along the north
western boundary and is a significant physical barrier. Archaeological sites are interspersed
through the existing makai industrial areas and Harbor region. Tree coverage is limited and
generally confined to the drainage areas, 50 the site is quite exposed. As a result, mauka
views are uninhibited all the way down to the Harbor and Ocean. These conditions provide
many opportunities for spectacular community vistas; however, in many areas of the site

there will be a need for development of protective micro climates to provide for a more

hospitable environment for residents.
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

2.6.1 Landscape Development Components

The landscape development portion of the project will play an integral part in the identity
of the community as well as in the definition of major land use components and open space
areas. Each of these components will require specific landscape treatments with variants
dependent upon the function of the area, site specific conditions/climate, plant characteristics
/maintenance issues (more specifically-drought/wind resistant materials), and general

aesthetic considerations, water availability and cost of maintenance.

The primary landscape elements of the project will center around five basic categories of
landscape treatment. Each of these categories will have a hierarchy of characteristics within
each use to emphasize and define the importance or scale of specific elements of the project
see Figure 2-15, Landscape Development Hierarchy. These categories are: streetscape,
project/neighborhood identity features, special use areas, buffer zones, and general open

space.

A plant palette (Table 2-2) has been developed which is indicative of landscape materials
that meet basic parameters for lower maintenance/water consumption, climatic/disease
resistance, desirable growth and aesthetic characteristics. Specific plant material selections

can be made for each category of use in accordance with these factors.

* Streetscape
This element will encompass treatment of the vehicular roadway system and related

pedestrian or bike transportation corridors. Streetscape areas will utilize a hierarchy
of materials to correspond to the location of the primary arterial, arterial, collector,

and neighborhood streets (see Figures 2-7 to 2-13, Road Sections).
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DESCRIPTION OF THE PROPOSED ACTION

SECTION 2

TABLE 2-2 (Sht 1 of 2)
KAWAIHAE - PLANT PAIETTE

Lommon Name/Botanical Name

Monkey pod -Samanea saman

Koa - Acacia koa

Ficus - F. retusa/benjamina

Kamani Tree - Calophyllum inophyllum
Kiawe - Propopis pallida

Eucalyptus - E, spp.

Clusia - C. rosea

Candlenut - Aleurites moluccana
Hau - Hibiscus tiliaceus

Ironwood - Casuarina equisetifolia
Cooks Pine - Araucaria columnaris
Pepper tree - Schinus tercbinthifolius

Coffee - C, arabica

Kou - Cordia sebestena

Wili-Wili -Erythrina sandwichensis
Plumeria - P, spp.

Crepe Myrtle - Lagerstromia speciosa
Orchid tree - Bauhinia blakeana
African Tulip - Spathodea campanulata
Royal Poinciana - Delonix regia

Pink shower - Cassia javanica

Golden shower - Cassia fistula

Gold Tree - Tabebuia donnell-smithii
Jacaranda - I. acutifolia

Palms

Chinese fan palm - Livistonia chinensis
Loulu palm - Pritchardia SFp.

Coconut palm - Cocos nucifera

Royal palm - Roystonea regia

(Use Code) Definitions:

A - Streetscape

B - Special Use areas
C - Project/Neighborhood Identity Features
D - Buffer Zones

E - General Open Space




SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

TABLE 2-2 (Sht 2 of 2)
KAWAIHAE - PLANT PALETTE

Common Name/Botapical Name

Shrubs/vines

Bougainvillea - B. spp.

Flame vine - Pyrostegia venusta
Natal plum - Carrissa spp.

Ixora - 1. spp.

Yellow oleander - Thevetia peruviana
Oleander - Nerium oleander
Hibiscus - H. spp.

Plumbago - P. capensis

Jasmine - Jasminium spp.

Orange jasmine - Murreyz paniculata
Crinum lily - C. spp.

Surinam cherry - Eugenia uniflora
Pittosporum - P. spp.

Fire cracker plant - Russelia spp.

Ground covers.

Liriope - L. muscari

Lantana - L, camara

Periwinkle - Catharanthus roseus
Rhoeo - R discolor

Wedelia - W. trilobota

Creeping fig - Ficus pumila
Lippia - Phyla nodifolia

Grasses

Common Bermuda grass - Cynodon dactylon
Bahia grass - Paspalum notatum

St. Augustine grass - Stenotaphrum secundatum

(Lise. Code) Definitions:

A - Streetscape

B - Special Use areas

C - Project/Neighborhood Identity Features
D - Buffer Zones

E - General Open Space
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

The primary arterial and arterial roads will receive more intensive treatment and
contain the first elements of the community theme landscaping and connections with
the project identity features. These will include the selection of a community
streetscape theme tree and related accent trees, underplantings, signage, lighting, and
hardscape. All of these elements will contribute to establishing the primary identity

for the new community and provide a basis for common use of materials through out

the project.

The intensity of the streetscape would vary with progression ajong the collector roads
and neighborhood streets. Changes in the scale or selection of related materials,
shade trees or accent trees would signify the differences in the corridors. Special
emphasis would be given at intersections, identity features, or peighborhood entrances

with clustering of accent trees, neighborhood theme trees and associated landscape

development.

In areas where roads or streets will have a negative impact o adjoining residential
or other use areas, buffering with in an additional landscape easement (minimum of
10" width) by means of berms/slopes, fences, walls, in conjunction with heavy

landscaping, may be utilized.

Pedestrian walkways and bikeways, where not limited by topography, will be
incorporated within the roadway system. Location of these corridors are in direct
relation to the primary community destination areas such as the Town Center, village
centers, schools, parks and open space. Particular empbhasis is placed on the collector
street walkways/bikeways which will serve as primary routes for families to and from
school sites and parks. Where possible, the walkways will meander from the road

alignment to follow natural land forms or to emphasize feature streetscape arcas.
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

*  Project/Neighborhood Identity Features

As part of establishing a strong community identity and sense of entry to the project,
special treatment of project/village center/neighborhood entries will be emphasized
for theme development. This will involve the amplified use of community theme
trees and landscaping, and detailed signage, lighting and hardscape as needed to
establish a strong material theme and sense of entrance to the community.

Secondary features will be emphasized at the various community centers and

. individual neighborhood entries will have specific theme trees and landscape
e development to establish a unique character for each neighborhood. Repetition of
V8 the primary materials and forms through out the project will complete the theme
2 concept for the community.
x
e *  Special Use Areas
: K This element involves the detailed treatment of the Town Center, neighborhood
rd village centers, parks, schools, commercial or private use areas. Most of these areas
L incorporate public or quasi-public uses and would require detailed treatment to
i provide a desirable environment for the community users. In ali cases the community
e or neighborhood theme elements would be repeated to create a strong sense of place
P within each area.
K
‘ % Within the Town Center and village centers, emphasis will be given to enhancing use
& activity areas and structures as well as screening of parking and service areas from
ré adjoining uses. Other private commercial/industrial use areas will be required to be
. consistent with the community standards for development. Heavy buffering would
b be required along the perimeters. In addition, each single family resident will be
] .. . vy s .
encouraged to meet a minimum standard for lot landscaping within their
b neighborhood theme.
s |
K Page 2-29
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

School and park sites would be treated to allow for large grassed open areas with
naturalized perimeter plantings. Additional buffering or screening between certain

park activities and adjoining residential uses would be required in some areas (see

Town Center and Village Center Plans, Figures 2-3 to 2-6).

Buffer Zones

Throughout the project, there will be a need for some form of special treatment for
buffering of undesirable views, land uses, sound, or as wind/sun screens. All
industrial and commercial areas will include a perimeter buffer combining the use of
heavy landscape, walls, fences or berms to lessen the impact on adjoining uses. The
arterial and collector streets will incorporate additional landscape easements to
accommodate similar devices for road noise, and residential privacy/security. Parks

and school sites may have physical barriers in conjunction with some form of visual

landscape screen for security along the perimeters. Utilization of natural land forms

such as gulches, drainage ways, and ridges will also serve as effective buffers between

many land uses,

Since the site has limited existing tree coverage or protective land forms, there will
be a need in many areas for wind breaks/sun screens to lessen the impacts of severe
weather. Much of the plant material used in more exposed areas will have wind and

drought resistance as part of the selection criteria.

General Open Space

The landscape development network of streetscape, special use areas, identity
features and buffer zones will serve as a central spine to the open space system of
the community. These corridors will naturally provide a landscaped connection

between the various land use activities and parks. These greenbelts will be utilized
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

by residents for scenic avenues and pathways to designated park sites through out the

community.

The open space system includes centrally located school sites which will have
provisions for open space use areas that combine park functions for vicinity residents.
The Town Center and village centers will also include park/open space areas as an
integral part of their plans. In some areas the park sites will include preservation of
significant puus or archeological sites. One development aspect of the entire site, will

be retention of prime view amenities in conjunction with each use area and it’s

associated open space.

Natural drainageways and other areas considered undesirable for development due
to steep slopes, will be selectively improved via naturalized plantings, as scenic and
open space amenities. Within designated areas, a continuous open space trail system
will be developed to take advantage of the scenic beauty of these natural land forms.
In the process of development some lands will altered by grading techniques and
rendered unsuitable for general use. These areas will be stabilized with appropriate

erosion control/landscape materials and dedicated as community open space.

2.7 PARKS AND RECREATION
The 10 year plan recreation system ercompasses all of the general open space system as well

as specific park and recreation facilities needed to accommodate the expected resident

population of the community.

As shown on the 10-Year Plan (Figure 2-2), there are provisions for a series of community
and neighborhood parks throughout the project. These parks are dispersed throughout the
community to meet the local recreational needs of the individual neighborhoods and overall
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

community activities.

The Town Center which is located central to the project entry and initial development
phases shall include both primary commercial and community center uses. Central to this
area is a community park (10 ac.), community activity center/gymnasium, with field and court
sports and passive recreation areas for picnic and community gatherings and public events,

These park functions would serve vicinity neighborhood residents as well as the entire

Kawaihae project area.

At the center of the site is another community park in conjunction with the neighborhood
commercial and intermediate school sites. This park (28 ac.) includes preservation of Puu
Kamalii and will provide spectacular overviews of the site along with open space
opportunities for passive recreation uses (picnicking, hiking trails, scenic overlooks). A
Multi-purpose building for park services and vicinity neighborhood social functions would
be located within the park. A trail system connecting the various preservation and
archeological areas would link to this park as part the overall recreation plan.

The intermediate school site would concurrently provide the facilities for track and ball field
sports (with spectator accommodations), courts for basketball, volleyball, tennis, swimming
facilities and gymnasium with additional community activity space. Church sites within the

community center would have provisions for child day care and play areas for young children

in the area.

Three other village centers located along major circulation nodes would include combination
elementary school and neighborhood park sites (12 ac. each) at each center. The schools
would include recreation buildings, field and ball court facilities as well as areas for

playground equipment. The adjoining park site would amplify these facilities and provide
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SECTION 2 DESCRIPTION OF THE PROPOSED ACTION

additional land for trails, picnic areas, comfort stations, and other passive recreation needs.

The open space/landscape system as previously outlined would provide the connection
elements for the park component of the recreation plan. There will be designated
bike/pedestrian corridors as well as open space trails that will take advantage of the scenic

and recreational opportunities between parks, preserves or other natural areas.

The Kawaihae 10-Year Plan provides approximately 84 acres of park/recreation land uses,
plus 351 acres of open space. The projected population at completion of the 10-Year Plan
is expected to range from 9,500 to 15,000. Based on the County of Hawaii recreation
standard of 5 ac./1000 (population), ihc plan should provide ample recreational

opportunities for the project and some of the adjacent communities

Additional recreation/cultural facilities in the vicinity are located just a few miles to the
south along the coastal Highway (Hapuna Beach Park, Samuel M. Spencer Beach Park,
Pu’ukolola Heiau National Historic site, and John Young’s House site.) Waimea, Jocated
approximately 10 miles from the project has district and county community centers, as well

as elementary and intermediate school playing fields.

28  UTILITIES SYSTEMS
- Water System
Water demands as a result of implementing this development plan will require new

water sources. Possible sources that need to be pursued are onsite wells,

desalinization of brackish water, and the State’s plan to tap unused water resources
in North Kohala and transport the water via a yet to be developed pipeline. The use
of brackish water from the first exploratory well for irrigation purposes aliso will be

considered to help reduce the overall potable water requirements.
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DESCRIPTION OF THE PROPOSED ACTION SECTION 2

- Sewape System
A new sewage treatment plant will need to be constructed to support the Kawaihae

development plan. The proposed location for the new plant is south of Honokoa
Gulch, approximately 4,000 feet north of the entrance to Kawaihae Small Boat

Harbor and about 1,000 feet mauka of the shoreline.

- Drainage System
The many natural drainage swales and ditches throughout the site will be utilized for

drainage; however, additional facilities to capture and control storm water runoff

from the denser developed areas may be required.

- Power and Communications Systems

New electrical, cable and telephone systems will need to be provided. Hawaiian
Electric is planning on constructing a 30-acre power plant to support power

requirements for all of West Hawaii.

29 PROJECT SCHEDULE
It is anticipated that the Master Plan and EIS will be prepared during 1992. Processing of
plans and the preparation of Phase 1 detailed plans will be prepared in 1993 with initial

construction expected to begin in 1994.
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SECTION 3 AFFECTED ENVIRONMENT

SECTION 3
AFFECTED ENVIRONMENT

3.1 SITE DESCRIPTION
The Ten-Year Master Plan area is bounded to the north by Honokoa Gulch; the Puu

Kanane to the east; Palihae Gulch to the south; and Kawaihae Road and the coastline to
the west. It stretches from the shoreline up to an elevation of 1,200 feet. Kawaihae Road

and Akoni Pule Highway provide access to the makai portion of the site. Figure 3-1 shows

the Ten-Year Master Plan site.

Much of the land is undeveloped and is currently leased to Kahua Ranch, Ltd., which in turn
has sub-leased the area to Hoepaa, Inc. for cattle and horse grazing. Other land uses on the
site include a partially developed 90-acre industrial park and subdivided homestead lots at
the makai portion of the site adjacent to Akoni Pule Highway.

3.2 TOPOGRAPHY
The project site lies on the southwestern slopes of the Kohala Mountains. The Ten-year

project area elevations stretch from the shoreline up to 1,200 feet. The most prominant
topographic feature of the site is the Honokoa Gulch which borders the project site on the
north side, makai to mauka. There are segments of the gulch which are over 450° deep
making it a major constraint to development. A number of other gulches, gullies and swales
cross the site including Mahakuna and Palihae Guiches along the southern edge. Other
prominent features include Pun Kamalii in the central portion of the 10-Year Plan area and
Puu Kanane on the mauka portion of the site. Slope conditions vary greatly throughout the
site, with gradients ranging from 5% to greater than 20%. The majority of the site has 10-

15% slopes.
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Because of the generally moderate slopes, the topography of the Ten-Year Master Plan area
is compatible for development. This area has the most development flexibility and wili be

able to accommodate higher density uses.

3.2.1 Impacts and Mitigation Measures

The proposed development will change the topographic conditions of the land. Impervious
surfaces will be created by the construction of roadways and homes. However, the natural
maintained. Storm water runoff created by the
Water will then

drainage pattern in the area will be
development will be retained on site by routing the flows to drywells.
infiltrate into the ground and contribute to the groundwater recharge. Natural flows will use

existing drainageways to maintain the natural drainage pattern.

3.3 GEOLOGY

3.3.1 Regional Geology
The project site is situated on the southwestern flank of Kohala Mountain which is the oldest

of the five shield volcanoes forming the island of Hawaii. Kohala Mountain was formed
during the Pleistocene Epoch by basaltic lava flows from the Pololu and Hawi Volcanic

series.

Typically, the lava flows of the Pololu series are characterized as thinly bedded with a high
degree of porosity.

During the later stages of the active phase of Kohala Mountain, vents of the Hawi Volcanic

series opened. These events poured out Javas of andesitic and trachytic composition that

covered most of the Pololu rocks. These andesitic rocks generally form thicker and denser

flows.
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Field reconnaissance indicated that there is a surface layer of ash soil mantling the site. This
ash soil is blanketed with many exposed cobbles and boulders. It is believed that this surface
ash, the boulders and cabbles are airfall deposits from a large explosive eruptive event which

may have occurred on either Mauna Kea or Mauna Loa.

The ash soil at the project site differs from Pahala Ash found in other portions of the island
of Hawaii in that the in-situ moisture content is somewhat lower and the soil exists in a
friable state as opposed to the plastic soil found in more humid areas such as along the
Hamakua Coast and the mauka areas of North and South Kona.

3.3.2 Soils

The project site and its vicinity were previously mapped by the U. S. Department of
Agriculture Soil Conservation Service as part of an overall soil survey of the island of
Hawaii. In this survey, the Soil Conservation Service mapped the site as having the

following soil types:

Kawaihae very rocky very fine sandy loam (KOC) - These soils consist of very stony
excessively drained soils formed in volcanic ash. They are characterized by moderate

permeability and a moderate to high susceptibility to erosion.

Puu Pa extremely stony very fine sandy loam (PVD) - These soils consist of very
stony soils formed in volcanic ash underlain by fragmental a’a lava. They are

characterized by moderate permeability and a moderate to high susceptibility to

erosion.
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3.3.3 Subsurface Conditions
Subsurface investigations yielded the following findings: A surface layer, varying between
two to four feet in thickness, of reddish-brown siit (Pahala Ash) grading to weathered basalt

formation with increasing depth, was found. Below this surface layer, investigation indicated
in-situ volcanic formations consisting of interbedded basalt and clinker to the maximum

depths explored.
The typical estimated velocities for the various materials underlying the site are:

Material Tvpe Seismic Velocity
(ft. per sec.)

Pahala Ash or Loose Clinker < 2000

Dense Clinker or
Vesicular/Jointed Basalt 1500 to 3500

Dense Basalt > 3500

Other soil types besides KOC and PVD were identified on the project site according to the
publication "Soils Survey of the Island of Hawaii," December 1973. The majority of the soils
have characteristics that are quite similar in that over three quarters of the sites topsoils
consist of stony or rocky very fine saudy loam (WSD, WMC, KCD, and earlier described
KOC). Soil types PVD, WSD and KNC, which cover about half of the site, are extremely
stony. KOC, which covers nearly a third of the land and much of the terrain that is better
suited for development, is also very rocky. Moderate erosion hazard and medium runoff
characteristics of much of the soils throughout the project site present some development

constraints.
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AFFECTED ENVIRONMENT SECTION 3

The majority of lands on the project site are classified overall as poor or very poorly suited

for agriculture.

3.3.4 Geologic Resources and Impacts
Hawaii is typically poor in economic geologic resources. There are no economic minerals

in exploitable concentrations or quantity and there are no fossil fuel deposits in the islands.
Exploitable earth resources in Hawaii are generally limited to groundwater, geothermal

energy and the volcanic rock itself.

3.3.4.1 Groundwater Resources
At the project site, groundwater occurs as a basal water table in saturated volcanic rocks at

or very near to sea level. No data is available specifically concerning the quality of the
groundwater below the project site, however, it is believed that some highly brackish water

occurs as a thin lens floating over saline groundwater.

3.3.4.2 Geothermal Resources
Resources of gecthermal energy are generally limited to active rift zones. To date, viable

geothermal reserves have only been encountered in the East Rift Zone of Kilauea on the

eastern side of the island of Hawaii.

The project site is situated on the flank of Kohala Mountain which has apparently been
inactive since the Pleistocene Epoch. No known signs of active geothermal or hydrothermal

activity are evident on Kohala Mountain.

Therefore, it is unlikely that exploitable energy reserves would be encountered below the

surface of the project site.
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SECTION 3 AFFECTED ENVIRONMENT

3.3.4.3 Rock Material Resources
The rock material underlying the site has some potential as an economic earth resource if

quarried for use as fill material and/or a source of aggrepate material, However, there is
nothing extraordinary about the quality of the rock underlying the site with respect to the

material available in the region of the project site.

34 GEOLOGIC HAZARDS
In general, geologic hazards are seismic activity, volcanic activity, inundation and ground

subsidence. All in all, the geotechnical study concluded that these considerations do not

present any unusual problems for the project site relative to any other development in this

area of West Hawaii.

3.4.1 Seismic Activity

Seismic activity includes earthquakes and faulting. Stresses within the earth causes
subterranean rocks to strain to the breaking point. When these stresses are released by the

breaking of the rock, the resulting vibrations cause an earthquake.

Except for the island of Hawaii, the Hawaiian Islands are not a highly active seismic area.
On the island of Hawaii, earthquakes are relatively frequent but are generally of relatively
low magnitude and cause a low intensity of damage (Macdonald and Abbott, 1970). The
fault shown in the vicinity of the site on the geologic map by Stearns and Macdonald is an
inferred fault, i.., there is sufficient geological evidence to suspect that there is a fault in
that location but insufficient evidence to pinpoint its location or nature. There is no
apparent evidence that the fault has been active since the Pleistocene Epoch.

Under the Uniform Building Code, the island of Hawaii has been designated as Seismic

Zone 3 which indicates a relatively significant potential for strong ground motion generated
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by seismic events. The Uniform Building Code also establishes minimum seismic design
criteria for any structures constructed in such a zone for resistance to deformation and
damage resulting from such strong ground motion. Thus, any structures that will be built
as part of the development will be designed with consideration of the hazards of seismic

activity.

3.42 Volcanic Activity

The island of Hawaii is the youngest of the Hawaiian islands and three of the five volcanoes
have been active during historic time. It appears that Kohala Mountain (the flank on which

the project site is located) was last active during the Pleistocene Epoch.

Based on the available geologic evidence, it appears that the level of volcanic hazard threat
to the project site is low since Kohala Mountain has been dormant for such an extended

period of time.

3.4.3 Inundation

Inundation, or flooding, can originate from surface water sources or from tsunami. Most of
the project site is sufficiently inland and at a high enough elevation that the possibility of
inundation by tsunami is extremely small. The portion of the site makai of the highway that
is within the 500-Year Flood Boundary (as defined by FIRM 1982) is not restricted by any

development guidelines.

The surface soils/rocks of the project site are highly permeable and well drained. There are
well-defined drainage paths upslope and through the site. The majority of precipitation
falling on the site either infiltrates immediately or moves toward and through the drainage

paths.
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3.44 Ground Subsidence
Other than faulting during seismic activity, ground subsidence is generally the result of either

consolidation of soft or loose subsoils or of the collapse of voids in the subsurface.

The project site is underlain by volcanic rock formation at the surface or at very shallow
depths below the surface. This rock formation is highly competent material and is capable
of supporting large structural loads. Thus, ground subsidence resulting from the
consolidation of soft or Joose subsoils is generally not a consideration for the subject project.

Voids, or lava tubes, are sometimes encountered in volcanic rock formation. However, it
is common engineering practice to probe the subgrades of building foundations during
construction to check for potential lava tubes below the building. If any lava tubes are

encountered, they will be filled to reduce the potential of collapse of the foundations.

3.5 DRAINAGE

The most prominent drainage feature is Honokoa Gulch, in which Keawewai Stream runs.
This gulch forms the northern boundary of the site in the makai-mauka direction. The
Palihae Gulch forms the southern boundary.

Prominent drainage features in this lower portion of the overall Long Range Master Plan
area (below approximately the 1,200-foot elevation) are the large gulches (Honokoa,
Makahuna and Palihae).

The existence of gulches and gullies throughout the master plan area will complicate
development of the site, Major gulches, in particular Honokoa Gulch, will greatly influence
circulation and development pattern, limiting north-south connections.
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3.6 CLIMATE
The climate of the Kawaihae area is very much affected by its leeward and coastal situation.

During periods of strong trade winds, winds approach the project area from the east
between the Kohala Mountains and Mauna Kea. Kona storms generate occasional strong
winds from the south during winter. When the larger scale trade winds or Kona winds are
weak or absent, small scale landbreeze-seabreeze and/or mountain-induced circulation may
develop. These smaller scale phenomena tend to dominate the wind pattern for the area
causing winds to be predominantly bimodal with an east-west orientation. During the
daytime, winds move cnshore from the west while at night a 180-degree shift typically occurs
reversing the flow. Wind speeds generally vary between 5 to 20 miles per hour, although
there can be prolonged periods of higher or lower velocities. Based on temperature data
for the area, temperatures on the lower elevations of the project site likely range between
55 degrees F and 95 degrees F while the higher areas are 3 to 5 degrees F cooler. Average
annual rainfall is very low, between 10 to 20 inches with summer months being the driest.

Hot and dry conditions in the lower region makes most types of agricultural uses difficult
and undesirable unless extensive irrigation is provided.

3.6.1 Impacts
The project is not expected to significantly impact existing climatic conditions at the project

site. The structural considerations and siting of buildings in the development will
accommodate the frequent windy conditions. Other measures such as wind breaks will be

utilized in the design details.

3.7 FLORA AND FAUNA

3.71 Filora
The majority of the vegetation on the Kawaihae lands consists of alien (non-native) plants.
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There are few different vegetation types. Generally, the types of vegetation closely follow
the climatic and topographic features of the site. Dry grass lands with areas of moderate

kiawe tree coverage occur below the 1,200’ elevation.

There are three rare plants found on Kawaihae lands: Acacia koaia, Lobelia hypoleuca and
Cyanea tritomantha. They are restricted largely to gulches and the cinder cones above the
2,400’ elevations. The Acacia koaia are found in two locations: Waipahoehoe Guich and
Honokoa Gulch (Keawewai Stream). Lobelia hypoleuca are found at the base of Puu
Lapalapa. The Cyanea tritomantha are found on the slopes of Puu Mala. Areas with rare
plants should be isolated from development and preserved. This should not be a major
constraint to development as the rare plants are found on steep, unbuildable slopes and in

gulches where development is unlikely.

3.7.1.1impacts
This project is not in the vicinity of the koai’a forest which is located at the 2,000 to 3,000

foot elevation, and will not have an impact on the rare acacia koaia plant. Similarly, the two
rare Hawaiian lobelaids seen among the *Ohi’a/"Olapa Montane Wet Forest are not in the
area of the project and will not be impacted. In addition, these rare plants were found on

steep unbuildable slopes and in gulches where development js unlikely.

3.7.2 Fauna
No rare native animal species were observed on the property nor have they been reported

within the parcel. However, rare animals have been reported in lands adjacent to the
Hawaiian Home Lands property. These rare animals include the Hawaiian hoary bat,
Hawaiian duck, Hawaiian hawk and the achatinellid land snail.
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Because the property is not known to contain any rare animals, impacts on rare animals are
not expected. The relatively dry climate and sparse vegetation in the area does not provide

good habitat for the rare animals known to exist in the vicinity.

3.8 ARCHAEOLOGICAL RESOURCES

An extensive archaeological survey and testing of the project site was conducted by Cultural
Surveys Hawaii, and the results are summarized in Appendix B of this EIS. The
methodology utilized in the surveys, a description of the archaeological sites encountered

during field work, and probable impacts and mitigation measures are included in this section.

3.8.1 Methods
Literature and aerial photograph research, and field reconnaissance survey methods were

employed to conduct the historic and archaeological survey for the project site.

An inventory survey was conducted by pedestrian sweeps across the entire project area up
to elevation 600 feet. These were typically conducted by following contours in a north to
south and south to north pattern. Particular attention was directed toward the margins of
the gulches and the seaward edges of bluffs which often included small features that were
not visible at a distance, and to caves. The interval between archaeologists on these

traverses was variable depending upon the openness of the terrain but was typically 50 feet.

The description of each site encountered included triangulating and mapping its location,
determining the feature’s formal type and number, recording representative heights and
extents, searching for the presence of surface remains and otherwise recording the site’s
nature, extent, and probable function. A sketch map was drawn of most sites. Some

features were of such simple and common form that no map was generated.
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Sites were flagged with heavy yellow construction tape and the edges of sweeps were marked
with pink or red flagging tape. Some clearing was done at a number of sites to facilitate

accurate recording and mapping. All caves encountered within the project area were

explored as far as possible without disturbing cultural material.

The majority of the project area lying between 600 feet and 1,000 feet was surveyed by
helicopter owing to the difficulty of access and paucity of sites. When a possible site was

observed the team landed and conducted an inspection on foot.

Subsurface testing was limited to those sites specifically listed in the Scope of Work for
testing and to sites that were thought to be likely sources for good carbon samples, for
carbon isotope dating. Testing consisted largely of collecting charcoal samples for carbon
isotope dating and determining the presence or absence of human remains within possible
burial features, and determining the presence of a human burial and nature of prehistoric

deposits.

When the presence of 2 human burial was ascertained, no further excavation was attempted
to determine the characteristics of the remains. All graves tested were backfilled and

returned to a state similar to their former condition.

Oral history interviews were also conducted with long time Kawaihae residents, and the
interviews are presented in both complete and summary form in the comprehensive

archaeological survey and testing report.

3.8.2 Cultural History
Kawaihae has been the focus of several fairly detailed surveys of the historical and

ethnographic record. However, much of the research material focuses on Pu’u Kohola, John
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AFFECTED ENVIRONMENT SECTION 3

Young’s residence, Puako, and Waimea. While studies in these areas touch on important
aspects of Kawaihae’s history, the archaeological consultant study concluded that much of

this research has little direct relevance to the archaeology of the present study area,

Kawaihae has been well known as a residence of kings. Alapai moved to Kikiakoi in
Kawaihae and appointed his son Keaweopala to be his successor at Mailekini Heiau in 1754
(Kamakau 1961:77-78). Kamehameha I and his entourage lived at Puu Kohola during its
construction (renovation) and with the assasination of Keoua-Kuahuula there in 1790,
Kamehameha I became Alii nui of Hawaii Island. Kawajhae was also the residence of
Kalanimoku (Kamehameha’s treasurer and war leader), Chief Keeaumoku (Kamehameha’s
general), John Young (Governor of Hawaii 1802-1812), Kuakini (Governor of Hawaii under
Liholiho), and the birth place of Queens Kamamalu (wife and half sister of Liholiho) and
Emma (wife of Kamehameha IV).

However, to a very large extent, the residence of chiefs was below Puu Kohola (the "King’s
Residence" designated Site 50-10-05-2297) in the ahupuaa of Kawaihae 2 (Hikina).

Kawaihae was in the early historic period, as it is today, the best anchorage in west Hawaii
and as a result early reports exist of the settlement there. The introduction of cattle to
Waimea was a major economic boom to the Kawaihae-Waimea area. The shipment of
cattle was the major activity with cattle being herded down "cattle road," just back of Doi’s
Store, and held in corrals near the old wharf until ship day. Cattle were driven into the
water, tied by their horns to a small boat, and floated out to the waiting ship even after the
construction of a concrete pier in 1937,
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The biggest impact on Kawaihae in historic times was the construction of a new Federal

deep-draft harbor.

One of the more significant features of the Kawaihae lands is the presence of archaeological
sites. An extensive archaeological reconnaissance survey was performed in March 1990 by
Cultural Surveys Hawaii. This survey was limited to the lower portion of the project area,
below the 1,000’ elevation. Figure 3-2, reflects archaeological features in the project area.
The features depicted include sites recommended for preservation; sites of known, probable
or possible burials; and sites requiring further data recovery. There are also numerous other
sites that have been investigated and determined to be not significant or no longer
significant. The document containing the recommendations for this archaeological study is
included as Appendix B of this EIS. A second survey covering the remainder of the site was

conducted in February 1991.

The first reconnaissance revealed that there is a high concentration of archaeological
features mauka of Kawaihae Road and Akoni Pule Highway and south of Honokoa Gulch
to the 300-foot elevation. Also, a significant number of features were located makai of
Akoni Pule Highway between the North Kohala boundary line and Honokoa Gulch.
Cultural Surveys Hawaii recommended a number of sites for preservation. The most
significant area recommended for preservation was the coastal area of Honokoa Gulch which
contained a habitation complex, a canoe shed, four shrine features and a probable area of
an observatory. Two caves, the Forbes and Mummy caves within the Honokoa Gulch, were
also recommended for preservation. Other sites recommended for preservation include two
shelter complexes near the Makahuna Gulch, a high status and/or men’s house and a cave

shelter in the Kajopae Gulch near the coastline. In addition to the sites




A

¥l

{

. _-———;'M

pres
1,
ol _u__% Ny

Figure 3-2
Archaeological Sites

— W
.—-'..'. | ‘\‘:“‘“—w

.. F
A
.
b

a1 .
TRl -

RAWAMAL HARSON

—ﬁ--——-——-’/

=

KAWAIHAE 10-YEAR MASTER PLAN

DEPARTMENT OF HAWAIIAN HOMELANDS

L] STATE OF HAWAII

LEGEND
N Preservation Sites
A Burial Sites
© Sites for Further
Data Recovery

R. M. TOWILL CORFORATION

Page 3-16




SECTION 3 AFFECTED ENVIRONMENT

recommended for preservation, there are a large number of burials scattered in the area
south of Honokoa Gulch. If relocation of some of these burials is not considered, there will

be significant constraints to development in this area.

The later study identified a large number of previously unrecorded archaeological sites north
of Keawewai Stream (upper porticn of Honokoa Gulch) from about the 2,000-foot elevation
up to Kohala Mountain Road and most of the area south of the stream down to the
elevation of 1,200 feet. These features included heiaus, permanent prehistoric habitations,
historic habitations, a burial site, a shrine, a trail, cave sites and agricuitural complexes.
Determination of the significance of these sites was not a part of the survey; however, some
of the sites did comprise major archaeologicai complexes which, on a preliminary basis, may

warrant preservation.

Nearby Historic Sites
Three historic sites, Puukohola heiau, Mailekini heiau, and the John Young (governor

of the Big Island from 1802 to 1812) homestead are located immediately southwest
of the project site. The John Young homestead is on Queen Emma Foundation
property mauka of Queen Kaahumanu Highway; the two heiaus are makai of the
highway. The John Young homestead has been conveyed to the U.S. Department
of Interior’s National Park Service by Queen Emma Foundation. The Puukohola
heiau has been declared a National Historic Site by Congress in August 1972 (86 Stat,
562) "to restore and preserve in public ownership the historically significant temple
associated with Kamehameha the Great, ...and the property of John Young..." These
three sites have been included in a national park concept plan that was prepared by
the U. S. Department of the Interior’s National Park Service.

In 1982, the State Department of Transportation’s Highways Division identified a
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proposed highway right-of-way alignment. It was to run along the mauka side of the
John Young homestead, and, based on understandings arrived at when the historic
site was established in 1972, would constitute the park’s eastern boundary. This 1.8
mile project is part of more than ten miles of planned realignment of the existing

Waimea-Kawaihae Road.

Subsequently in 1983, Mauna Kea Properties revealed their plans to build their major
resort hotel, golf course, and residential subdivision south of the historic site. The

golf course was to be built on lands adjacent to the historic site.

In 1984, the National Park Service, ITawaii County, and Mauna Kea Properties jointly
funded a study to identify alignment options that would be acceptable to the three
parties involved. The final alignment was to blend in with the terrain so as to

minimize any visual impact on the park or on future development in the arca.

The study concluded that the most feasible location was south of the existing park
boundary next to Mauna Kea Properties planned golf course. It was also agreed that,
if constructed, the road would serve as the new boundary between the Mauna Kea
Properties’ planned development and the historic site. It would also be used for

public access to the Puukohola Heiau National Historic Site.

The 10-Year Plan proposes future development over much of the area where there
is a high concentration of archaeological features. According to the results of the
1990 Cultural Surveys Hawaii Study, the majority of the features have been recorded
and do not require further data recovery or preservation. However, there are three
sites that are recommended for preservation and 40 that have been designated for
further data recovery. The site recommended for preservation will be identified, set
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aside and secured to insure that they are not disturbed. The data recovery on these

sites will be performed prior to any development actions that could affect the sites

in order to determine their final disposition. In addition, the archaeological survey

by Cultural Surveys Hawaii listed 31 known possible or probable burial sites

containing 122 burial features within the 10-Year Plan area. It is being proposed that

the burials be consolidated into three locations designated for future preservation.

These preservation areas total approximately 20 acres and are focused at identified

existing burial and preservation site.

A

Impacts and Mitigation Measures Relative to the Bypass
Since the 1984 National Park Service study, additional archaeological sites

were found in southwestern section of the DHHL Ten-Year Master Plan

project site through which the earlier proposed Kawaijhae bypass road
alignment ran.

The master plan studies commissioned by the Department of Hawaiian Home
Lands for the Ten-Year Master Plan in early 1990 indicated a need for a new
four- to six-lane bypass road with a 150-foot right-of-way that will route traffic
away from Kawaihae Harbor. The purpose is to serve as a land use boundary
separating the harbor and industrial activities from the residential community.
The proposed alignment deviates significantly from the previously proposed
alignment. The higher route was chosen so that it would provide separation
between the industrial and residential uses. It was also routed so as to avoid
most of the area (southwestern section) that contains a high concentration of
archaeological sites. The bypass will replace the existing Kawaihae Road as
the main linkage to the Kawaihae to Waimea Road and the Queen

Kaahumanu Highway.
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B. Impacts and Mitigation Measures Relative to Rest of Project Site
While 2 number of archaeclogical sites were subjected to an archaeological

inventory survey and subsequent data recovery of some sites prior to
development, there will be very little impediment to residential development
because few archaeological sites are located within the proposed residential

areas.

However, extensive archaeological resources are present seaward of the
300-foot elevation in the southern corner of the project area where industrial
development is proposed. The archaeology in this area will have a major
impact on development owing particularly to the large number of burials
known to be present and the possibility that some relocation may not be

permitted.

Should unidentified archaeological features be encountered during the course
of the project, the State Historic Preservation Office will be notified
immediately and work affecting the resource will be stopped until

recommended mitigative measures are implemented.

39 AIR QUALITY
An air quality impact analysis was conducted for the Ten-Year Master Plan project by B.

D. Neal & Associates in October 1991, The results of this study are summarized in this
section and the report in its entirety can be found as Appendix C in this EIS. The study
examines the potential short- and long-term air quality impacts that could occur as a result
of construction and use of the proposed facilities. Mitigative measures to minimize project

impacts are recommended where possible and appropriate.
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A

Existing Conditions

Both federal and state standards have been established to maintain ambient
air quality. At the present time, six parameters are regulated including:
particulate matter, sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone
and lead. Hawaii state air quality standards are more stringent than the
comparable national limits except for the standards for sulfur dioxide. State
and national standards for sulfur dioxide are set at the same level.

Air quality in the project vicinity presently is mostly affected by emissions from
natural, industrial, agricultural and/or vehicular sources. The dominant factor
for the past several years has been the volcanic haze (vog) from Kilauea
Volcano which eventually drifts into the Kona and Kohala areas from more
than 60 miles away. Other natural sources of air pollution that may affect the
air quality of the site include the ocean, plants and windblown dust. Some
particulate and hydrocarbon emissions presently occur from industries located
at Kawaihae Port while agriculture in the area may also contribute relatively
minor amounts of fugitive dust to the atmosphere. Automotive emissions,
primarily nitrogen oxides and carbon monoxide, from traffic attracted by the
port or from motor vehicles passing through the area on Kawaihae
Road/Akoni Pule Highway may reduce air quality slightly. No air quality
monitoring data from the State Department of Health are available for the
South Kohala area, but based on what little data are available standards are
currently being met despite the persistent vog. On the whole, air quality for
the area is presently considered good except for the vog and for occasional
fugitive dust problems or problems related to occasional congested traffic

locations,
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AFFECTED ENVIRONMENT SECTION 3

B.

Impacts and Mitigation Measures

There will be some short- and long-term impacts on the air quality either
directly or indirectly as a result of project construction and use.

Short-term impacts from fugitive dust will occur during the project
construction phase. To a lesser extent, exhaust emissions from stationary and
mobile construction equipment, from the disruption of traffic, and from
workers’ vehicles may also affect air quality during the period of construction.
State air pollution control regulations require that there be no visible fugitive
dust emissions at the property line. Hence, an effective dust control plan will
be implemented to ensure compliance with state regulations, especially in
dust-prone South Kohala. Fugitive dust emissions can be controlled 1o a large
extent by watering of active work areas, use of wind screens, keeping adjacent
paved roads clean, and by covering of open-bodied trucks. EPA estimates
that watering twice daily will reduce the amount of fugitive dust by 50 percent.
Other dust control measures could include limiting the area that can be
disturbed at any given time and/or mulching or chemically stabilizing inactive

areas that have been worked,

Paving and landscaping of project areas early in the construction schedule will
also reduce dust emissions. Exhaust emissions can be mitigated by moving
construction equipment and workers to and from the project site during ofi-

peak traffic hours.

Long-term impacts on air quality could occur indirectly as a result of
emissions emanating from vehicular traffic coming to and from the

development. Access to the project will likely be accomplished via at-grade
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intersections constructed along the proposed Kawaihae bypass road.

To assess the impact of emissions from these vehicles, an air quality modeling
study was undertaken to estimate current maximum ambient concentrations
of carbon monoxide along roadways leading to and from the project area and
to predict future levels of air pollution both with and without the proposed
project. Based on the modeling results, present worst-case carbon monoxide
concentrations were estimated to be within the national ambient air quality
standards but may occasionally exceed the state standards near the
intersection of Queen Kaahumanu Highway and Kawaihae Road due to over
capacity conditions during the afternoon. Because the state standards are set
at such stringent levels, however, it is likely that they are currently exceeded

at many locations in the state that have moderate traffic volumes.

In the year 2003 without the project, the highest concentrations at this location
were projected to decrease to about 60 percent of the 1991 values even
though traffic is expected to increase; this is due to the effects of newer motor
vehicles equipped with more efficient emission control devices and to roadway
improvements. Worst-case concentrations would comply with both state and
national ambient air quality standards.

In the 2003 with-project scenario, maximum concentrations will be higher
compared to the without-project case at several locations within the project
vicinity due to increased traffic and to the creation of several intersections
along the Kawaihae bypass road. Concentrations should remain within
national standards but may occasionally exceed the more stringent state

standards. Other than the roadway improvements recommended in the traffic
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impact analysis, air quality impacts due to project traffic could potentially be
reduced further by reducing traffic through the promotion of bus service,

carpooling and aiternate business and school hours.

Long-term impacts on air quality are also possible due to indirect emissions
assoicated with a development’s electrical power and solid waste disposal
requirements. The proposed project will increase current electrical demand
for the county as a whole by about 40 percent; solid waste disposal demand
will likely increase by about 10 to 15 percent. Quantitative estimates of these
potential impacts were not made, but based on the estimated emission rates
involved and the relative changes in demands, some impacts are probable.
Requiring homes and businesses to incorporate energy conservation design
features and promoting conservation and recycling programs within the

proposed development will reduce any impacts.

Impacts on air quality could also occur as a direct result of emissions from
industries locating within the industrial zone associated with the project. At
this time, sufficient detail is not available to quantitatively assess any such
impacts, but before any industries that emit air pollution can begin
construction they must apply to the State Department of Health for a permit
to construct. Due to the high terrain in the project area and to the bimodal
nature of the winds, it is recommended that any air polluting industries
applying to locate within the proposed development be examined for potential
plume impact on the mountain side and for recirculation of air pollution

emissions.
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SECTION 3
3.10 NOISE

A noise impact study for the project was conducted by Y. Ebisu & Associates in October

1991. The results of the study are summarized in this section, and the study in its entirety

is included as Appendix D in this document.

The objectives of the study were to describe the existing and future noise environment of
the project and its vicinity. Traffic noise level increases and impacts associated with the
proposed development were determined within the project site as well as along the public
roadways expected to service the project traffic. Assessment of noise impacts from the

planned industrial land uses on the makai portions of the project area, as well as from short

term construction noise at the site were zlso included.

A

Existing Conditions
The present noise quality of the proposed project is primarily affected by

vehicular generated noise on Akoni Pule Highway and Kawaihae Road,
natural sounds from the surf and sounds from the wind moving through the
vegetation on site. With the exception of areas affected by traffic noise,

ambient sound levels are typical of rural areas.

The noise descriptor used by federal agencies to assess environmental noise
is the Day-Night Average Sound Level (Ldn). In the project area, noise levels
at Jots that front Queen Kaahumanu Highway and Akoni Pule Highway are
typically above 60 Ldn (see Figure 3-3 for land use compatibility guidelines).
For the purposes of determining noise acceptability for funding assistance
from federal agencies (FHA/HUD and VA), an exterior noise level of 65 Ldn
or lower is considered acceptable (see Table 3-1). However, due to the local

open-living conditions, the predominant use of naturally ventilated dwellings,
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SECTION 3 AFFECTED ENVIRONMENT
TABLE 3-1
EXTERIOR NOISE EXPOSURE CLASSIFICATION
(RESIDENTIAL LAND USE)
NOISE EXPOSURE DAY-NIGHT EQUIVALENT FEDERAL(1)
CLASS SOUND LEVEL. SOUND LEVEL STANDARD
Minimal Not Exceeding Not Exceeding Unconditionally
Exposure 55 Ldn 55 Leg Acceptable
Moderate Above 55 L4 Above 55 Lg
Exposure But Not Above  But Not Abov. Acceptable(2)
65 Ldl'l 65 Leq
Significant Above 65 Lgn Above 65 Ly Normall
Exposure But Not Above But Not Abov Unacceptable
75 Lan 75 Leq
Severe Above 75 Lgn Above 75 Leq Unacceptable
Exposure

Notes: (1) Federal Housln
Dofense, and

g Administration, Veterana Administration, Depariment of
Depariment of Transportation.

(2) FHWA uses the L.qllnsload of the Ly, descriptor. For planning purposes,
ent

both are equival

f: (a) heavy trucks do not exceed 10 percent of total

traffic flow in vehicles per 24 hours, and (b) tratfic between 10:00 PM and
7:00 AM does not exceed 15 percent of average dally traffic flow In vehicles
per 24 hours. The nolss mitigation threshold used by FHWA far rosidencos

IsG?Loq.
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and the relatively low exterior-to-interior sound attenuation afforded by these

. naturally ventilated structures, an exterior noise level of 65 Ldn does not
eliminate all risks of noise impacts.

- In terms of traffic noise levels in the project area, areas at 50-foot distances
- from the centerlines of Queen Kaahumanu Highway and Kawaihae-Mahukona

- and Kawaihae-Waimea Roads are in the "significant exposure, normally
L unacceptable" category. Traffic noise levels along the right-of-way of a
aa roadway generally represent the worst case levels due to the proximity of the
X right-of-way to the noisc sources. At greater setback distances of 61 to 70
- feet, traffic noise along Queen Kaahumanu Highway and Kawaihae Roads
e decrease to the "moderate exposure, acceptable" category. The same
- condition exists at 70- to 37-foot setback distances from the centerlines of
s Kawajhae-Mahukona Road and Akoni Pule Highway, respectively.

Existing traffic noise levels at the mauka portions of the project site are
i defined as very low (less than 60 Ldn) due to their large setback distances
- from Akoni Pule Highway and Kawaijhae-Mahukona Road. The proposed
1.4 residential areas of the project are located beyond a half mile from the
;o | highway. At 70 feet or greater setback distance from the centerlines of
Kawaihae-Mahukona Road or Akoni Pule Highway, traffic noise levels are less
than 65 Ldn. For these reasons, the existing levels of roadway traffic noise at

[ ]

the proposed residential portions of the project are not expected to exceed
current FHA/HUD noise standards or cause adverse nojse impacts on future
project residents.




SECTION 3 AFFECTED ENVIRONMENT

B.

Impacts and Mitigation Measures

Short-term Construction Noise

Unavoidable, but temporary noise impacts will occur during the construction
of the project. Construction activities are predicted to be audible at adjoining
properties thereby degrading the quality of the acoustic environment to
unacceptable levels during periods of construction. Mitigation measures to
reduce construction noise to inaudible levels, such as the use of mufflers, can
be utilized as appropriate. In all cases, however, State DOH regulations will
be adhered to during construction. Measures including the use of quiet
equipment and construction curfew periods will be implemented in accordance

with State rules and regulations.

Traffic-Related Noise

Future traffic noise levels along the primary access roadways were calculated
for the year 2003 with and without the project. The analysis assumed that the
necessary roadway improvements, including the planned Kawaihae Bypass

Highway, would be implemented in order to accommodate the increases in

future project and non-project traffic.

Project and non-project related traffic increases will contribute to the increase
in noise levels along proiect access roadways. Along Akoni Pule Highway,
traffic noise levels are expected to increase significantly by 6.7 to 8.3 Ldn
between years 1991 and 2003, with worsening. traffic conditions requiring
major improvements to the existing highway and other roadways in the project
area. Project traffic is projected to result in a 1.6 to 4.4 Ldn increase in
traffic noise levels along the existing Kawaihae-Mahukona Road from present

levels. Along Queen Kaahumanu Highway, project traffic is projected to
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AFFECTED ENVIRONMENT SECTION 3

result in 2 2.5 Ldn increase in traffic noise levels. These increases are

considered significant, and reflect the current plans for urbanization of North

Kohala and Kawaihae.

Non-project related traffic volume increases (a four-fold increase in North
Kohala and Kawaihae) are expected to result in a 0.9 to 6.7 Ldn increase.
Noise sensitive receptors along Akoni Pule Highway, Kawaihae-Mahukona
Road, Queen Kaahumanu Highway, and Kawaijhae-Waimea Road will be
impacted by future increases in traffic noise. To minimize these potentially

adverse noise impacts, adequate setback distances will be provided.

The Ten-Year Master Plan locates non-noise sensitive, commercial and
industrial land uses at the makai (harbor) side of the project site and along
Akoni Pule Highway. Thus, adverse traffic noise impacts from the existing
sections of Akoni Pule Highway are considered minimal. Traffic noise impacts
from the planned bypass highway are possible at the four residential parcels
that are located mauka of the bypass highway. For these residential parcels,
minimum setback distances of 157 to 190 feet from the centerline of the
bypass highway will be implemented to meet FHA/HUD noise standards.
Other noise mitigation wmeasures include the use of berms or sound

attenuation walls in order to minimize traffic noise impacts.

Noise impacts from industrial uses on the makai project lands are possible if
adequate se¢tbacks are not provided between these industrial uses and the
residential Jands on the inland portions of the project site. Noise attenuation
measures as delineated by State Department of Health (DOH) regulations
will be adhered to. Where adequate setbacks are not available, enclosure of
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SECTION 3 AFFECTED ENVIRONMENT

the noise source, (i.e., the construction of sound attenuating walls, or the

installation of silencers or mufflers) are standard noise mitigation measures t0

reduce noise levels to required property line limits.

3.11 EXISTING DEVELOPMENT

Development on Kawaihae lands is minimal. Much of the master plan area and surrounding
}ands are undeveloped land used for cattle and horse grazing. There is a partially developed
90-acre industrial park with nine parcels leased out at the northwest portion of the project
site along Akoni Pule Highway. On these parcels are several small to medium-sized
warehouses and other small structures. On the makai side of Akoni Pule Highway are 22
half-acre homestead lots on which there are three dwelling units. There are also 9 dwelling
units and a store spread out on parcels located on the mauka side of Kawaihae Road and

at the intersection of Kawaihae Road and Akoni Pule Highway. Of these, two structures

are on privately owned parcels.

Impacts and Mitigation Measures

The proposed development will significantly change the existing land use conditions
on the project site with extensive urbanization including residential, recreational,
commercial, and industrial uses and attendant roadways and other utility systems
built to County standards. The existing industrial park facilities are planned to be
retained and further expanded upon into a larger complex. Infrastructure for the
awarded lots on the makai side of Akoni Pule Highway is currently being developed
under a separate project and will remain as presently designed. Other development
along Kawaihae Road is expected to remain for the near term. However, as time

passes, relocation may be considered as the area will become an industrial center.
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AFFECTED ENVIRONMENT SECTION 3

3,12 SURROUNDING LAND USES

Figure 3-4 reflects land uses surrounding the 10-Year Master Plan area. Surrounding land
uses include the 3,900-acre Kohala Ranch and 750-acre Kohala Estates subdivisions located
to the north of the master plan area. Both are “upscale" developments with lots ranging in
size from about 3 acres to 20 acres. Northwest of the project site is a 195 single-family

residential lot subdivision being developed by Hawaiian Home Lands as part of the
Department’s homesteading program. Kawaihae Harbor with associated industrial activities
is located across Kawaihae Road at the southwest corner of the project site. South of
Kawaihae Harbor about a half mile from the southwest corner of the project site is the
Puukohola National Historic Site. To the south are undeveloped lands belonging to the
Queen Emma Foundation. Areas to the north and south of the upper portions of Kawaihae

are used as grazing pastures.

Access to the South Kohala district is mainly the Queen Kaahumanu Highway which opened
in 1975 and connects Kailua-Kona with Kawaihae. The high-speed road which extends 33
miles was completed at a cost of $16 million. This coastal highway, part of the island’s Belt
Highway system, vastly increases accessibility to the South Kohala district from Keahole
Airport, the major airport for West Hawaii County.

The Waimea-Kohala Airport, at an elevatior of 2,700 feet, is the highest airport in the State.
This air terminal handles only a limited number of scheduled charter flights and private

aircraft.

Kawaihae Harbor is the second deep water port on the island. This marine facility,
completed in 1959, serves industrial, as well as recreational and commercial sport fishing

activities. Industrial facilities supporting this harbor are bulk sugar and petroleum storage,
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AFFECTED ENVIRONMENT SECTION 3

liquid fertilizer and molasses storage, and container and general cargo handling areas. The
southern portion of the harbor also has an area reserved for staging of military equipment
and supplies that are being transported to and from Pohakuloa Training Area. A small boat

marina js also a part of the Kawaihae Harbor complex.

Impacts and Mitigation Measures

The project will introduce a new urban center to the district. It will have the

following adverse impacts:

»

*

increased traffic;
changed existing visual resources by the replacement of open space with urban

development

On the other hand, the project will have the following positive impacts:

Improved access with the proposed Bypass alignment. Access to the project
area is currently limited as there is only the two-lane Kawaihae Road/Akoni
Pule Highway that crosses on the makai side of the project and the two-lane
Kohala Mountain Road that crosses the site approximately four miles inland.
With the development of Kawaihae lands and the planned improvements to
the adjacent harbor, major access improvements are necessary to
accommodate the changes. These improvements will encompass not only the
widening of existing roads, but also the routing of a bypass road. Close
coordination between the developer and the State Department of
Transportation will be maintained to ensure timely and proper financing and
construction of the bypass road and upgrading of Queen Kaahumanu Highway

to freeway standards.
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Issues concerning the level of improvements, routing of a bypass and funding

' sources will need to be resolved. In addition, plans for developing a freeway

o linking Kawaihae Harbor and Keahole Airport may have a significant impact

b on these issues.

=]

X = Provide for the growth of Kawaihae Harbor. Over the next two decades,

a Kawaihae Harbor will undergo some major improvements and growth which

E will greatly increase the harbor’s importance. This, in turn, will likely

Y transform the harbor into a center for harbor related activities. Because of

i the current limited area available for expansion for harbor related activities,

e adjacent lands will need to provide room for growth. There has been a great

amount of interest expressed by various groups and businesses in locating their
activity at or near the harbor. Recognizing that land will need to be dedicated

I or reserved to support harbor related activities, the question that arises is how

£ much land area will be needed for supporting the future growth of the
harbor? Consideration has to be given to the fact that Kawaihae Harbor is
the only deep draft harbor on the western coast of the Island of Hawaii and

4 that it will soon become a regional focal point of activity. Not designating

2 enough land for harbor related activities may greatly restrict or complicate

¥ future planning and potential growth in the area.

o

' *  Provide employment opportunities to surrounding communities.

i

" 313 VIEWS

i The site will offer panoramic views of the South Kohala and North Kona coast; Mauna Kea,

” Mauna Loa and Hualalai Mountains; and the vast expanses of undeveloped lands of West

e Hawaii. Views from coastal resorts looking mauka onto the project site are dominated by
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AFFECTED ENVIRONMENT SECTION 3

roiling hillsides with patches of pasture and grazing lands.

Impacts and Mitigation Measures

Present harbor facilities and land scarification produce strong contrasting visual
impacts, especially due to the color of the coral landfill and buildings against the
hillside. The use of earth tone colors, appropriate landscaping, height limits, and

grading techniques to minimize the vertical dimension of structures are ways to

minimize the visual impacts.

Mauka views from coastal resort areas, parks, and golf courses will be affected by the
development. As the project area lies on the slopes of the Kohala Mountains it is
highly visible from various locations in the vicinity including the highway, the
Puukohola Heiau National Historic Site, Kohala Ranch, the proposed marina, and

neighboring resorts.

As the Akoni Pule Highway and Kawajhae Road traverse the makai portion of the
plan area, much of the lower areas to be developed will be highly visible to people
travelling along the coastal highway. Thus, certain restrictions will need to be
developed as to what types of land uses are allowed in this area along with the
establishment of specific design criteria. To create desirable and aesthetically
sensitive views, landscaping of new roadways and specific architectural design
standards in the CC & R’s of the industrial zones will be necessary.

Views from Residential Areas. The placement of landscape buffers and preserve
areas coupled with height limits and grading can be utilized to provide visual buffers

between industrial and residential and the bypass road.
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SECTION 3

3.14 OFESHORE ENVIRONMENT

3.14.1 Existing Uses and Conditions
The makai waters separated from the Kawaihae project site by the Akoni Pule Highway is

Kawaihae Bay. Waters in Kawaihae Bay are designated Class A by State of Hawaii
Department of Health Water Quality Standards Map, October 1987. Class A waters are to
be protected for recreational purposes and aesthetic enjoyment, with other uses permitted
as long as they are compatible with the protection and propagation of fish, shellfish and
wildlife, and with recreation in and on these waters (Chapter 54 of Title 11, Administrative

Rules, as amended Oct., 1984).

Two public facilities, located within Kawaihae Bay, interface the project area; they are
Kawaihae Harbor and Spencer Beach. Kawaihae Harbor is located directly makai of the
project area below the Akoni Pule Highway and Kawaihae Road. It is the second largest
harbor on the island, and was constructed in 1958 by blasting and dredging a coral reef
platform. The extensive reef off Spencer Beach Park , a County-owned park located south
of Kawaihae Harbor, is a continuation of the reef off the harbor. The material removed
from the reef for the harbor basin was used for landfill around the perimeter of the basin.
An 850-foot long breakwater extends southeast from the main harbor and was constucted
in anticipation of a future small boat harbor. The entrance channel and basin for the future

harbor were blasted through the reef in 1969 and 1970.

The Army Corps of Engineers has plans to build a 90-boat facility with construction to be
underway shortly (Sea Engineering, Inc. and Environmental Assessment Co., March 1992 ).

Spencer Beach Park is used for tennis, camping, picnicking, swimming, and snorkeling.
Facilities at the park include restrooms, picnic tables, showers, tennis courts, a pavilion, a

parking lot, and a lifeguard tower.
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A Hawaiian temple, the Puukohola Hejau National Historic site is located on the Kawaihae

coast. Another historic site, Hale o Ka Puni heiau, is believed to be submerged just offshore

of Pv’uokohola. Archaeological work is needed to be done to determine the location and

extent of the ruins of the temple, which was dedicated to the shark gods.

3.14.2 Oceanographic Conditions
The coast in this area is sheltered from the northeast tradewind waves, but is exposed to

wave approach from the northwest, west and southwest. North Pacific swell diffracts and

refracts around the islands, and the porticn of the energy reaching the shore depends upon

the approach direction. Kona storm waves and south swell, however, directly approach the

coast. Kona wave periods range from 6 to 10 seconds, and wave heights may be as great

as 10 feet. South swell periods range from 12 to 20 seconds, and deepwater heights range
from 1 to 4 feet.

Inshore waters are frequently turbid, due to resuspension of silt and fine sediments by wind

and waves (ORCA, Ltd, 1984). Infrequent storm water runoff from usually dry streambeds

in the area initially carries silt and debris into Kawaihae Bay. Windborne coral dust from
the dredging stockpiles at Kawaihae Harbor also adds to the sediment load.

Nearshore currents are relatively weak. Six months of current measurements off the Mauna

Lani Hotel, approximately six miles south of Spencer Beach Park, indicated that the

nearshore currents (inside the 40-foot contour) had an average speed of less than 0.1 knot

(Sea Engineering, 1989). The resultant flow was a weak net transport to the southwest.

The estimated 50 to 100 year tsunami elevations for this coastline are 5.9 and 8 feet,

respectively.
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3.14.3 Marine Biological Setting

The following description is a summary of qualitative reconnaissances of areas in and around
Spencer Beach Park conducted by Sea Engineering and Environmental Assessment Co. in
July 1991 and January 1992 in conjunction with a cable landing study for R.M. Towill
Corporation. These surveys were taken at 80 to 90 foot depths and at distances of up to 850

feet offshore.

3.14.3.1 Biotope of Sand
Many species that are found in this habitat will bury into the sand to avoid predators and

the abrasion that occurs with storm waves. Among those are many of the molluscs and

crustaceans such as the kona crab (Ranina serrgta). Other species found are the helmet
shell (Cassis cornuta), angers (Terebra crenulata, T. maculata and T. inconstans), the

leopard cone (Conus_leopardus) and flea cone (Conus pulicarius) as well as the sea hare

(Brissus sp.), starfish (Mithrodia bradleyi), brown sea cucumber (Bohadschia vitiensis), opelu
or mackeral scad (Decapterus macarellus), nabeta (Hemiipteronotus umbrilatus), the goby-

like fish (Parapercis schauslandi), uku or snapper (Aprion virescens), hihimanu or sting ray
(Dasyatis hawaiiensis) and the weke or white goatfish (Mulloides flavolineatus).

3.14.3.2 Biotope of Emergent Hard Substratum_gnd Corals

The substratum in the biotope of emergent hard spbstratum and corals is comprised of both
basalt rock (pahoehoe) and limestone as well as corals. Channels, depressions and corals

provide ample cover for fishes and invertebrates, yet, few organisms were seen in the survey.

Two algal species (Porolithon gardineri and Galaxalra acuminata} occurred, and four coral

species (Porites Jobata, P. (Synaraea) convexa, P, comoressa and Pocillopora damicornis)
were present. Three macroinvertebrate species were encountered in the 4 x 25m census
area; these species were the ubiquitous green sea urchin (Echinometra mathaei), the slate
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pencil urchin (Heterocentrotus mammilatus) and the pearl oyster (Pinctado marginifera).
The most abundant fish species in this vicinity include the saddleback wrasse or hinalea

lauwili (Thalassoma duperrey) and the small eleotrid (Asterropteryx semipunctatus).

Also in the vicinity were seen the corals (Pavona duerdeni, Montipora flabellata, M.
verruscosa, Fungia suctaria), the black sea urchin (Tripneustes gratilla), the moa or boxfish
(Ostracion meleagris) and the sharpback puffer (Canthigaster jactotor).

3.14.3.3 Biotope of Scattered Corals
Common coral species seen in this biotope include Porites lobata, Porites compress and

Montipora verrucosa. Few macroinvertebrates are seen on the sand substratum but there
were a number of burrows or holes created by a number of species including the commensal

goby-shrimp, unidentified crustaceans, echinoderms, etc.

This survey noted three coral species (Porites lobata, Porites compressa and Montipora
verrucosa). One macroinvertebrate species was noted-- the Hawaiian rock oyster (Spondylus

tenebrosus). The fish census noted four species (44 individuals). The most common fishes
were the alo’ilo’i or whitespot damselfish (Dascyllus albisella) and the samll eleotrid

(Asterropteryx semipunctatus).

In the vicinity were seen the algae cr lirau (Desmia hornemannii and Cladymenia pacifica),
corals (Porites evermanni, Leptastrea purpurea and Pocillopora meandrina), the chrismas-
tree worm (Spirobranchus gigantea), oak cone (Conus quin}, the butterfly fish or kikakapu

(Chaetodon_auriga), lizard fish or 'ulae (Synodus binotatus), the brown surgeonfish or
ma’i'’"i (Acanthurus nigrofuscus) and goldring surgeonfish or kole (Ctenochaetus strigosus).
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One small green turtle (Chelonia mydas) was seen in the biotope of scattered corals about
900 feet from shore in about 15 feet of water during the January 1992 survey. Offshore of

Spencer Beach Park appears to have appropriate shelter for green turtles (i.e., undercuts,

ledges and caves) at a size and scale appropriate for green turtle resting areas. However,

it was noted that little macroalgae present in the area that could be utilized as forage

(Balazs, 1980, Balazs et al. 1987). Further, no information was found to suggest that nesting

of sea turtles at Spencer Beach has occurred in histoical times.

The biological survey did not find any rare or unusual species or communities other than

the single threatened greensea turtle noted above.  Another protected species, the

humpback whale (Megaptera novaeanglige), was not seen offshore of the study area during
the period of study. As noted by Herman (1979), humpback whales tend to be found in

regions remote from human activities and the proposed project is in relatively close

proximity to Kawaihae Harbor which has been the major commercial port serving West

Hawaii for many years.

3.14.4 Potential Impacts and Mitigation Measures
The potential for impact to the shallow marine communities will be minimal

all Federal, State, and County standards

in the short

and long term. To avoid adversely affecting them,
and guidelines will be adhered to in drainage system design and project construction

practices.

Sea turtles are permanent residents in inshore Hawaiian habitats. Although the remote

potential exists for problems caused by constuction site surface runoff during the

the generation of particulate material appears not to hinder the green
the turtles appeared to establish

jon site (Brock 1990a).

construction phase,
turtle in Hawaiian waters. In previous cases cited on Oahu,

new resting areas in turbid water directly offshore of the construct
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The reason(s) for this shift in resting areas is unknown but may be related to the turtles
seeking water of poor clarity to possibly lower predation by sharks (a major predator on

green sea turtles).

Page 3-42




SECTION 4 SOCIO-ECONOMIC ENVIRONMENT

SECTION 4
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41 SOCIAL AND ECONOMIC CHARACTERISTICS
A market demand assessment of the proposed land uses was conducted for the Kawaihae

master plan by Real Estate Services, Inc. in May 1991. The report findings are summarized
in this section, and the report in its entirety can be found in the Appendices.

42 POPULATION CHARACTERISTICS

The South Kohala district had the second highest increase in resident population in Hawaii
County during the period 1980 to 1989 of 95 percent. The resident population increased
from 4,607 in 1980 to 9,000 in 1989. Much of this increase in population was attributed to
the development of three major resorts: the Mauna Kea Beach Resort, Mauna Lani Resort
and the Waikoloa Beach Resort. The basic population and commercial center within the
South Kohala district is Waimea where a variety of small businesses serve the local

population.

Recent social and economic trends indicate that Hawaii will continue to experience fairly
rapid population growth. The County of Hawaii population is projected to increase
significantly from 122,300 people in 1989 to 206,100 people in 2010, a 68.5 percent increase

over the 1989 population figure.

Although the population of the South Kohala district is relatively high, population in the
Kawaihae area is low (about 150 people) according to the 1985 Kawaihae Development
Plan. Most of the residents in the South Kohala district reside in Waimea or near the resort

developments south of Kawaihae.
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Because this area has been reserved for the native Hawaiians, the ethnic group in the
Kawaihae area will be dominated by people of Hawaiian ancestry. The Hawaiian people
will be returned to the land of their ancestors. The Kawaihae area’s historic significance is

a result of Puukohola Heiau and Kamehameha’s consolidation of control over the islands.

Impacts
The Kawaihae Ten-Year Master Plan is proposed to provide approximately 3,500

residential units over the next 10 years. This project will fulfill about 11 percent of
the total projected housing need of 13,000 units for DHHL applicants by the year
2000. Assuming 2 typical household size of 3.73 persons per household, this indicates

a population increase at the Kawaihae project site of 13,055 persons.

The Kawaihae project will provide much needed new dwelling units for qualified

native Hawaiians.

43 ECONOMIC CHARACTERISTICS

Tourism and agriculture are Hawaii County's main industries. The tourist industry, here as
with the other islands throughout the State, is the key industry in Hawaii County, particularly
in West Hawaii where the Kona and Kohala coasts have aimost all of the County’s hotel

room inventory.

Hawaii County has the highest cattle and calves inventory with 131,500. Other livestock

inventory include milking cows, hogs and pigs, and chickens. Agricultural activity in the

Kawaihae area consists mostly of cattle ranching.

The civilian labor force for Hawaii County totaled 56,900. Of this total, 54,700 were
employed leaving 3.9 percent unemployed in 1989. This is the highest percent of
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unemployment compared to the other three counties. The job count for the County was
51,600 of which 45,750 were for non-agricultural employment and 5,850 were for agricultural
employment. The per capita personal income for the County of Hawaii in 1988 was $13,331.

Kawaihae Harbor is the only deep draft harbor on the west coast of the Big Island. It is
being expanded to accommodate the growing number of commodities being shipped directly
to West Hawaii rather than shipped and trucked via Hilo. The harbor expansion includes
enlargement of the barge terminal backup area, dredging of the barge terminal berth, paving
the container yard area and extending the oversea pier. There are also plans for the

construction of a small boat harbor adjacent to Kawaihae Harbor on the south side.

West Hawaii’s main airport, Keahole, is in the process of a major expansion of its facility
by the addition of a $30 million runway extension and related improvements. Related
improvements include relocating navigational aids, installing airfield lighting, building a
service road for rescue and fire fighting equipment and constructing a blast pad. The State
is subsequently requiring land area at Kawaihae for a jet fuel tank farm that will provide
storapge capacity for the expanded airport. The location of the tank farm at Kawaihae is due

to its proximity to Kawaihae Harbor.

Other Project Impacts
Assuming the estimated direct population increase of 9,625 persons, the indicated

direct market demand for commercial space includes a community center (30,000
square feet of direct demand) and several (possibly 3 to 4) free-standing convenience
stores with associated support uses (i.e., gas station and offices, each on

approximately 3/4 acres of land) over the initial 10 year development term.
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The commercial space demand is not isolated to the retail aspect of commercial
space. A segment of the commercial demand is seen in the expansion of the
Kawaihae Harbor and the need for maritime and support facilities serving the harbor
needs. Commercial office space, situated near the harbor, is part of this overall

commercial demand.

According to the project market study, there is a demand for approximately 250 acres
of industrial use land, in both light and general industrial uses. The estimate is based
on the assumption that the land will be developed in a manner similar to other
industrial subdivisions and will be available at competitive rates. The proposed
project will help provide the area needed to fulfill the demand.

Hawaii’s economy will be enhanced due to the increase in tax revenues resulting from
the improvements planned by the development. The change from passive agricultural
use to residential and other urban uses will increase land values. In addition, the
increase in population brought on by the development will directly increase economic
activity in the area. Opportunities for small businesses will in¢rease as the need for

community support increases.

As indicated in a 1985 Environmental Impact Statement for the Kawaihae Small Boat
Harbor project for the construction of a harbor for light-draft vessels, positive
economic impacts would result from the State’s small boat harbor project. These

include:

* Recreational and commercial opportunities will be greatly enhanced by the
project, including boating and related offshore fishing activities, shoreside

fishing and passive recreation.
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* Provision of temporary construction jobs and permanent operations and

maintenance jobs at the completed harbor area.

* The harbor’s commercial activities will create permanent job opportunities.

The development of the large resorts along the Kohala coast will increase the need
for workers in the visitor industry. The proposed residential subdivisions could supply

many of these workers.

The Keahole Airport expansion will translate into additional short and long-term jobs

in construction, airport operations and tourism in West Hawaii.

The project will not significantly affect the available cattle grazing areas. Grazing
generally occurs in the higher elevations above the project site where cattle fodder

is more abundant. There will be no negative impact on farming due to the terrain

and climate.
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5.1 PUBLIC FACILITIES AND SERVICES
This section contains a discussion of the project’s infrastructure systems and public services,

impacts and appropriate mitigation measures.

52 FLOODING AND DRAINAGE

According to the Flood Insurance Rate Map panel 137, September 16, 1988, no flood
insurance is required, except in a limited area approximately 3,500 feet north of Puako Road
and mauka of Kawaihae-Waimea Road which is designated Zone "X" (area of 100-year flood

with average depth of less than one foot).

Major gulches in the area include Keanahalulu Gulch, Kaiopae Guich, Kawaihae Gulch,
Kilohana Gulch, Honokoa Gulch, Waiapahoehoe Gulch, Keawewai Gulch, Makahuna Gulch
and Palihae Guich. The Kaiopae Gulch occurs immediately to the north of the project and
the Honckoa Gulch occurs to the south of the project site. Smaller drainageways occur
within the project site and will be left open for the purposes of maintaining the natural
drainage pattern in the area. Existing culverts under Akoni Pule Highway provide for the

storm water runoff to Jeave the site and discharge into Class A coastal waters.

The numerous natural drainage features throughout the site will help to lessen some of the

drainage system requirements; however, additional facilities to capture and control storm

water runoff from the denser developed areas will be required.

Impacts and Mitigation Measures

Increased on-site drainage caused by the creation of impervious surfaces will be
routed to drywells that will be developed within the roadway shoulders. Natural
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53

storm water runoff will continue to use existing drainageways in areas that will be

retained as open space. These open space areas generally occur on the makai side

of the project.

Because the project will not increase runoff discharging into the coastal waters, no

impact on the existing drainage pattern is expected. The drainage system within the

project will maintain the natural drainage pattern in the area.

POTABLE WATER

A

Existing Conditions
Currently there is no County water system or sources to support the master

planned area. The County’s existing 8-inch water main running along the
makai boundary of the project site has the capacity to only support the
existing services in the area. The adjacent Kohala Ranch has developed their
own private water system, which inciudes wells, reservoirs and a distribution
system. Since there is no existing potable water system to tie into, a new
water source, storage and distribution system will need to be developed for the

project.

An exploratory well was drilled in 1990 at an elevation approximately 1,400
feet above mean sea level (msl) on the south side of Honokoa Gulch;
however, the water tested to be brackish. The State Department of Land and
Natural Resources, Division of Water Resource Management (DWRM) has
drilled another exploratory well on the north side of Honrokoa Gulch at about

1,600 feet msl. The results of the test were summarized as follows:
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The well was pump tested for 72 hours at a constant rate of 130 gpm (.09
mgd) and salinity of 170 ppm chlorides. Water temperature was 84.2°F.
Drawdown in the well appeared to stabilize at 4.0 feet. An observed 0.2 foot

increase in drawdown during the last two hours of the test probably is
insignificant due to a normal margin of error in reading the air line pressure

gage. Also, earlier pump tests of the well showed a stable drawdown.

Based on the results of the pumping test, the well is capable of producing
potable water with a chloride content of 170 ppm at a constant rate of 130
gpm. However, if the well is used as a municipal source of supply, it will
normally be pumped intermittently 16 hours or less per day. A pump capacity
of 200 gpm has been recommended (State DLNR, September 1992).

B. Water Source Development
Implementation of the development plan will require an extensive water

development program capable of delivering a maximum daily demand of
approximately 4.7 million gallons a day (mgd). Possible sources planned for
the development are (1) drilling wells at the site (2) desalinization of brackish
water and (3) importing water from wells located in North Kohala.

Of the three sources, well development offer a good prospect for a reliable
method to provide water to the development because the wells would be
located on the project site and water would be available with minimal delay
and without the need of additional transmission mains and other supporting
facilities as the other alternates. The 1,600-foot elevation has been
determined through previous well drilling activities in the region to be the
elevation at which potable quality water can be obtained. Wells below this
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elevation are likely to produce brackish water with high chloride content.
Domestic drinking water supply wells at or above 1,600 feet msl have also
been successfully developed by Kohala Ranch. A yield of about 700 gpm per

well is anticipated at the project site.

The second anticipated source is the desalinization of water. Water for this
alternative would be provided by brackish water wells drilled along the makai
portion of the site. Although brackish water is readily available, the initial
construction and annual operating costs of a desalinization plant will be high.
Some private enterprises have expressed interest in constructing and operating
such a facility in the area, however, none have submitted a detailed proposal.
Questions to be answered and potential problems include: the effect on the
water table; disposal of waste products; and the effect on ocean salinity and

marine life.

The third possible future source is the State’s North Kohala water tapping
project. This proposal involves the State’s plan to tap unused water resources
in North Kohala and transport the water to the arid South Kohala district
where rapid development is occurring. Aithough the allocation of the water
has not yet been determined, a certain allotment is anticipated for the
project. Because of the limited amount of water anticipated from the wells
and desalinization plant, the future expansion and development of the project

will depend greatly on all sources of water.

C. Land Use and Demand Description
Water demands for the project were calculated according to the rates
specified in the DWS standards for the various land use designations. Table
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5-1 shows a summary of the total land use area for the different categories
and the water demands for each classification. The quantities were calculated
from average factors indicated in the DWS standards. However, because of

‘ the arid environment of the area, the demand for water may be greater.
-
- TABLE 5-1
SUMMARY OF PROJECT WATER DEMAND ACCORDING TOQ LAND USE
- Approx. Total Avg. Day Max. Day
ot Development Dwelling/ Area Demand Demand
Designation Acre {Acres) Gai/Acre (Gallons) {Gallons)
T
e Low Density 2-3/4 1,197 1,100 - 1,316,700 1,975,050
. Residential
A
- ' Medium Density 10 30 4,000 120,000 180,000
i Residential
- Existing Lots 12 2,900 34,800 52,200
P
i Industrial 227 4,000 908,000 1,362,000
o
- Commercial 46 3,000 138,000 207,000
. Town Center 58 3,000 174,000 261,000
;o School/Parks 84 4,000 336,000 504,000
L34 Religious 8 3,000 24,000 36,000
' Yoty
K i Preservation 20 4,000 80,000 120,000
-4
s TOTAL 1,682 3,131,500 4,697,250
| &
"8 D. Description_of the Water Supply Plan
| g The development of potable water sources for the project is crucial to the full
ve development of the project and the availability of potable water may become
Lo the limiting factor. The estimated water demand for the Ten-Year
¥
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development plan for the project is 3.1 million gallons per day average with
a maximum daily demand of 4.7 million gallons per day.

Deep wells proposed at the project site are anticipated to provide about 3
mgd and the remaining 1.5 mgd provided by importing water or from a
desalination facility. Since the wells will be located north of Honokoa Gulch,
water will be transported down to and along Akoni Pule Highway and across
Honokoa Guich to the project site. Since water from the sources will
commence at the lower levels, booster pumps will be required to pump water
up to the higher elevations though pipelines ranging in sizes from 16 inches
to 20 inches in diameter. Obtaining water from North Kohala via a proposed

pipeline is a third potential source.

The water distribution system will be divided into 6 service zones to maintain
water pressures within the Department of Water Supply's standards.

Seven (7) reinforced roncrete reservoirs will be required to fulfill fire

protection and minimum storage requirements.

The demand and storage capacities of the reservoirs at the different pressure

zones were tabulated and are presented in Table 5-2.
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TABLE 5-2 - STORAGE REQUIREMENTS

Pressure Service Avg Day Max. Day Reservoir

Reservoir Zone Limit Demand Demand Capacity

No. (Ft.Elev.-msl) (Ft.Elev.-msl) (Gal.) {Gal.) (Million Gal.}
1. 310 010 210 1,138,427 1,707,641 1.7

2, 576 210 to 476 615,866 923,799 1.0

3. 842 476 to 742 602,407 903,911 1.0

4, 1108 742 to 1008 415,020 622,530 1.0

5. 1374 1008 to 1274 251,800 377,700 0.5

6. 1374A 1008 to 1274 59,600 89,400 0.1

A 1640 1274 to 1540 48,180 72,270 0.1

The ultimate factor that will decide the growth of the development is the
availability of potable water, and the design of the infrastructure will depend

greatly on the location and size of the sources.

Impacts and Mitigation Measures

If the approximately 3,600 units including the industrial, commercial and other
community centers are developed, the project will require an average daily
demand of 3.1 million gallons of water per day (mgd). The on-site wells are
anticipated to provide about 3 mgd while the remainder to be provided by other

SOources.

Pumping 2 to 3 mgd is not anticipated to have any major, long term, adverse
impacts on the groundwater source since Kohala Ranch has been successfully
pumping potable water in the same region for many years without adverse

effects.
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Since the State’s well is adequately spaced apart from the neighboring sources,
_ sustained pumping of the originally drilled well is not anticipated to produce any
; significant adverse effect on the aquifer or surrounding area.
: The estimated cost of developing and transporting 20 mgd of water from North
-~ Kohala wells is between $20 million to $30 million. A proportional share of the
total cost will be borne by developers that will be utilizing this source.
b This cost of constructing a desalinization plant for the project is not available at
D this time. However, based on costs of desalinization plants built elsewhere, a 1
" mgd plant is estimated to cost about $3 million and a 5 mgd facility about $10
: s million.
o
bd The construction of a desalinization plant will be expensive but if developed by
f‘. e private enterprises, the economic impact will be reduced. Excessive pumping of
- brackish water may increase the dissipation of the groundwater transition zone
o and enhance the intrusion of ocean water. The disposal of the concentrated
;b brine (by-product) from desalinization into the ocean will require conformance
p o to the National Pollutant Discharge Elimination System (NPDES) regulations and
o a permit must be obtained from the Clean Water Branch of the State
- Department of Health (DOH).
(b
" b
-
A
vent
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Periodic monitoring of the water quality of the potable and non-potable wells
shall be conducted by the State DLNR and DOH to prevent degradation of the

aquifer.

The impact of tapping groundwater resources in the North Kohala mountains is
anticipated to have minimal adverse effects to the groundwater resources since
there appears to be an abundant supply of untapped fresh water currently
overflowing into the ocean. However, the economic impacts of constructing the
wells and transmission mains to the dry South Kohala District will be that the
cost shall be borne by the land developers; there will be increased availability of

water; and there will be more construction jobs.

Water conservation methods will be encouraged to conserve the precious
commodity, To promote water conservation, treated sewage effluent will be used

to irrigate a proposed golf course. Landscaping plant palette will be selected

emphasizing species that are drought-resistant.

On-site development costs for the water system is estimated to be about $42

million.

54 WASTEWATER TREATMENT AND DISPOSAL

A.

Existing Conditions

Presently, there are no municipal sewage systems or sewage treatment facilities
in the area. Residential development in the region relies primarily on private
septic tanks, cesspools or private sewage treatment plants. The nearest
municipal wastewater treatment facility for the West Hawaii Region is located

at Kealakehe in North Kona.
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A new wastewater treatment plant (WWTP) will be designed and constructed in
increments to support the phased growth of the Ten-Year Master Plan and will

be sized to treat an average flow of 2.5 mgd.

Proposed System
The design capacity of the first phase of the facility will be 2.5 mgd and may

increased during the later phases of construction. The ultimate development is
anticipated to generate about 4 mgd of wastewater. Expansion of the facility will
be limited by the effluent disposal capacity of the area. The treated effluent will

be pumped into injection wells located near the facility.

The plant will be located south of Honokoa Gulch, approximately 4,000 feet
north of the entrance to Kawaihae Small Boat Harbor and about 1,000 feet
mauka of the shoreline. Injection wells at this location pose minimal risk of
contamination to waters within the small boat harbor. It is also below the State
Department of Health’s UIC line which parallels the shoreline at approximately

200 feet msl.

Sewer lines ranging from & inches to 30 inches in diameter will collect sewage

and convey it to the treatment plant and/or pump stations utilized as necessary.
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- TABLE 53
| SEWER FLOWS FOR THE TEN-YEAR DEVELOPMENT PLAN

No. of Density Avg.,
- Dwelling Area CPA Q Flow
' Land Use Per Acre (ac} _ 4funit Population (pcd) {mpd)

- Commerciat 46 30 1,380 100 0.138

! Existing Lots 12 4 48 100 0.005

- Industrial 227 30 6,810 100 0.681

Low Density 2-3/4 1,197 11 13,167 100 1.317
b Residential

ry

Medium Density 10 30 40 1,200 100 0.120
Resijdential

e Preservation 20 80 100 0.008

i Religious 8 80 100 0.008
Sy

Schools/Parks 84 1,200/ 4,800 25 0.12

torg

Town Center 58 30 1,740 100 0.174

p=a

TOTAL 1,682 2.571

v C. Impacts and Mitigation Measures

- Current Department of Health regulations prohibit cesspools thereby requiring
- all of the sewage from the project will be treated at the new wastewater
" treatment plan and the effluent disposed into injection wells. The injection wells
\t will be located approximately 4,000 feet from the Kawaihae Small Boat Harbor
- and seepage from the injection wells pose minimal risk of contamination within
- the harbor. The injection wells will also be located makai of the UIC line and

) pose no danger to the potable groundwater resources in the area.
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The cost of the proposed sewage improvements is about $35,885,550.

The new wastewater treatment plant will be designed and constructed in
increments to support the phased growth of the development. The wastewater
treatment plant will be able to accommodate the wastewater from the expansion
of the Kawaihae Harbor commercial facilities. DOT Harbors Division will be
required to pay a proportionate share of the cost of developing the wastewater

treatment plant and transmission lines.

5.5 SOLID WASTE

Solid waste is currently disposed of at the Kealakehe Sanitary Landfill. This landfill is
reaching capacity and some of the wastes are trucked to Hilo for disposal. A new solid
waste landfill site is being planned for the West Hawaii region. When this new landfili is
opened for operation, the solid waste will be disposed of at this site. This new sanitary
landfill is being designed to provide service for a 20-year period. Until this new landfill site
is opened, solid waste will continue to be disposed of at the Kealakehe landfill or trucked
to Hilo for disposal. An area within the development will be designated for a transfer
station. Although the actual location is undetermined, it will be situated close to the highway
within lands designated for industrial use. Upon completion of its construction, the actual
operation and maintenance of the facility will be coordinated between DHHL and the

County.

A. Impacts and Mitigation Measures
The project will generate approximately 36 tons of solid waste per day (based on

5 pounds per capita per day and 4 persons per unit).
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The new sanitary landfill planned for the West Hawaii Region is expected to be open for
operation by the time the project is fully developed. Because the sanitary landfill is planned
to accommodate growth in the West Hawaii Region, significant impacts on the sanitary
landfill are not expected. The developer will investigate all possible on-site reduction and
diversion measures to reduce solid waste in conformance with Act 324-91 regarding Solid
Waste Management. A study will be conducted to designate an area adjacent to the refuse
transfer station or nearby lands for recycling or composting activities. The developer will
identify and segregate construction waste and investigate composting or recycling options.
Further, special informational and educational programs on recycling and greenwaste

diversion activities in the community will also be promoted to encourage solid waste

reduction.

5.6 TRAFFIC/TRANSPORTATION SYSTEM

A. Existing Conditions
The project site extends mauka of the present Kawaihae community. Existing

residential and commercial areas are located along the Kawaihae Road and
Akoni Pule Highway, which form the makai boundary of the master plan area.
Kawaihae Harbor and related industrial uses are located makai of Kawaihae

Road opposite of the Ten-Year Master Plan area.

The area is presently served by a system of rural two-lane highways. The low
level of development within the South and North Kohala areas result in

comparatively light to moderate traffic volumes on most of the roadways. The

harbor contributes significantly to the truck activity.

B. Roadway System
At present, Kawaihae Road and Akoni Pule Highway provide access to the

developments at the makai edge of the Master Plan area, while the Kohala
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Mountain Road traverses the mauka portions of the Long Range Master Plan

S, area. Queen Kaahumanu Highway connects this area to Kona. All are State

highways and are typical of rural fwo-lane arterials.

(a) Kawaihae Road runs between Waimea and Kawaihae in the east-west

Lt ]

L)

Lia 4

direction. This two-way two-lane minor arterial has a 22-foot pavement
width and intersects with the south end of Akoni Pule Highway, the north

't end of Queen Kaahumanu Highway, south end of Kohala Mountain Road,
" and Mamalahoa Highway. The capacity of Kawaithae Road has been
e estimated at 2,140 vehicles per hour (vph) (Traffic Assessment Report for
ik the Kohala Ranch Project IV, by the Traffic Management Consultant,

October 1990) total for both directions., Kawaihae Road has a posted
speed limit of 45 mph.

Akoni Pule Highway is a two-lane two-way arterial that runs from
Kawaihae to Hawi to the north. It has 12-foot lanes and full shoulders

giving it an estimated capacity of 2,430 vph total for both directions.

Kohala Mountain Rozd js a two-way arterial between Waimea and Hawi.
The Kohala Mountain Road has an 18-foot pavement width and an
estimated capacity of 1,000 vph total for both directions. The low capacity

o is due to adverse conditions by way of the road running through a
v mountainous area with narrow bridges, narrow shoulders and frequent
- curves. The road has not been considered a high accident facility by the
: State DOT as most of the accidents were of one vehicle non-collision type.
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- (d) Queen Kaahumanu Highway is a two-lane two-way major arterial between
sy Kawaihae and Kona providing access to major resorts. The posted speed
- limit is 55 mph along most sections of the road.

. Existing weekday peak hour traffic volumes are relatively low with peak hour

Lot volumes typically ranging between 200 to 500 vehicles in each travel direction on

: . the major roadways in the area.

ot

L v At present, the only traffic signal-controlled intersection in the vicinity of the

L project is at Kawaihae Road {Lindsay Road) and Mamalahoa Highway (Hawaii

A Belt Road) in Waimea. Major intersections with stop sign controls include the

Vs Kawaihae Road intersections with Kohala Mountain Road, Queen Kaahumanu

1a Highway, and Akoni Pule Highway. Kawaihae Road is the through route at each

e intersection.

T

e The County of Hawaii, Department of Public Works, has recommended that a

R major road parallel to and between the Kohala Mountain Road and the Akoni
He Pule Highway be included as part of the Long Range Master Plan. This road
e would match the location and standards of the Kohala Ranch "mid-level” road.
Y

te C. Impacts Without Project

e Traffic growth through year 2003 without the project was estimated in two

": growth components:

o

e 1. A percentage growth factor (7% per year) based on past trends; and

' ” 2.  Traffic generated by the proposed Kohala Ranch project located north of

Loy and adjacent to the Hawaiian Home Lands property.

; ey
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This analysis has also assumed that the planned Kawaihae-Waimea Bypass would
be built to connect Queen Kaahumanu Highway and the Hawaii Belt Road. The
planned bypass would be located generally parallel to and approximately 0.5to
2.0 miles south of Kawaihae Road, and would intersect Queen Kaahumanu
Highway near its present intersection with Kawaihae Road. It was assumed that

a traffic signal would be installed at the intersection of Queen Kaahumanu

Highway and the Kawaihae Bypass Road.

Kawaihae Road would remain in its current alignment from Queen Kaahumanu
Highway to Akoni Pule Highway. It was assumed that the bypass would not

extend across the Kawaihae Master Plan area prior to development of the area.

Future levels of service were calculated at the intersection of Kawaihae Road
and Queen Kaahumanu Highway for year 2003 without the project on key
roadway segments: the conclusion was that major roadways in the area would
operate at reasonable levels of service. The Kawaihae Bypass would operate at
LOS A mauka of Queen Kaahumanu Highway intersection while Kawaihae Road
would operate at LOS B north of the same intersection with volume capacity
ratio of 0.47 during the AM peak hour. During the PM Queen Kaahumanu
Highway would operate at LOS D (V/C= 0.74) while the Kawajhae Bypass
would operate at LOS A mauka of Queen Kaahumanu intersection and
Kawaihae Road at LOS C north of the same intersection. All in all, the planned
roadway improvements would be adequate to accommodate the forecast traffic

flows for conditions without the project.
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SECTION 5 PUBLIC SERVICES

D.

Impacts With Project and Mitigation Measures

With development of the Ten-Year Master Plan area, it was assumed that
additional portions of the planned Kawaihae Bypass would be built. The portion
of the bypass from Queen Kaahumanu Highway to the Hawaii Belt Road is
expected to be built with or without the project. Two scenarios were tested for
the remainder of the planned bypass from Queen Kaahumanu Highway through

the project site.

1.  First, it was assumed that the Kawaihae Road would remain in its current
configuration where it runs along the shoreline and that a bypass would not
be constructed on this northern segment, except where it passes through
the property. Without the segment of the bypass between the project site
and Queen Kaahumanu Highway, all of the project traffic will have to be
routed back down to Kawaihae Road. Analysis indicates that significant

congestion would result under this scenario.

2. A second scenario addressed where the bypass would be completed through
properties on the south side of the project, connecting with Queen

Kaahumanu Highway.

It was assumed that traffic signals would be installed at the key intersections
along the Bypass Road where it passes through the project area and at the
intersection of Bypass Road with Queen Kaahumanu Highway.

Initial analysis assumed that all major roads leading to the project would be
constructed as two-lane roads, with turning pockets at the key intersections to
separate left-turns and right-turns from the through traffic movements. Where
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the bypass turns in mauka direction, it was assumed that a truck climbing lane

would be added in the uphill direction.

Additional roadway capacity will be necessary to accommodate the substantial
amount of traffic growth forecasted for the project. The configuration proposed
differs from the planned improvements in that the bypass would be constructed
as a four-lane road through the project and to the south of the project site. Also

the number of turn lanes was increased at some locations from single left-turn

lanes to double left-turn lanes.

For the AM peak hour:
* The Ten-Year Master Plan area, at full build-out, would generate a total

of 3,014 inbound and 2,161 outbound vehicle trips during the AM peak

hour.

For the PM peak hour:
*  The Ten-Year Master Plan area, at full build-out, would generate a total

of 2,929 inbound and 3,683 outbound trips during the PM peak hour.

The analysis indicates that the projected level of service at the intersection of the
main entrance road and the Bypass Road is worse than for conditions with the

full bypass.

AM Peak Hour Impacts:
*  The planned Kawaihae Bypass would help relieve the anticipated

congestion between Kawaihae and Waimea, mauka of Queen Kaahumanu
Highway intersection. The two-lane Akoni Pule Highway would operate at
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LOS C (V/C = 0.89) north of Kohala Ranch Project. The Kawaihae
Bypass (two lanes) south of the project and north of Queen Kaahumanu
Highway intersection would operate at LOS F (V/C = 1.33). The Queen
Kaahumanu Highway with a two-lane width would operate at LOS F (V/C
= 1.03). The Akoni Pule Highway would operate at LOS D between

Kohala Ranch and the project (V/C = 0.85).

With the existing two lanes, the Kawaihae Road between Kawaihae and
Waimea would operate at LOS A; while the bypass between the same (two
lanes plus a climbing Jane) would operate at LOS A in the uphill direction
(towards Waimea) and at LOS D in the downhill direction (V/C = 0.76).

The intersection of Kawaihae Road and Queen Kaahumanu Highway
would not be affected by whether the bypass is fully or partially
constructed, since the merge point would be north of the intersection and
all traffic to the south and Waimea (and back) would pass through this
intersection. With the planned geometry of two through lanes in all

directions, with left turn lanes and free right turns, the intersection would

operate at LOS F (V/C = 1.28).

PM Peak Hour Impacts:

Akoni Pule Highway north of Kohala Ranch would operate almost at
capacity at LOS E (V/C = 0.96). Akoni Pule Highway south of Kohala
ranch and north of the project would be at LOS F (V/C = 1.14).

The Kawaihae Bypass south of the merge point (north of the Queen

Kaahumanu Highway intersection) would operate at LOS F (V/C = 1.90).
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The Queen Kaahumanu Highway would also operate at LOS F (V/C =
1.33).

*  Kawaihae Road (mauka of the Queen Kaahumanu Highway intersection)
would operate at LOS B (V/C = 0.53). Kawaihae Bypass would operate
at LOS B uphill (V/C = 0.48) and LOS D downhill (V/C = 0.71).

*  The Kawaihae Road/Queen Kaahumanu Highway intersection would
operate at LOS F in the PM peak hour (V/C = 1.62).

E. Mitigation Measures with Alternztive Geometry

The scenario with alternative geometry assumed that the Bypass Road would be
four lanes wide and fully connected to the south of the project. The four-lane
section would be at a point to the north of the project and would continue as a
four-lane wide roadway to the Queen Kaahumanu Highway intersection south of
the project. Turn pockets would be needed at all of the key intersections. This
would include double left-turn lanes for traffic leaving the project at the Main

Entrance Road and at the Residential Access Road.

The alternative geometry at the intersection of Queen Kaahumanu Highway and
the Kawaihae Bypass Road included six lanes on the southbound approach
(double left-turns and double right-turns), a double left-turn for northbound
movements from Queen Kaahumanu Highway and of a four-lane cross section

on Queen Kaahumanu Highway to the south of this intersection.

The traffic conditions at the intersections with the alternative geometry would
improve substantially over the planned improvements: during the PM peak hour,
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SECTION 5 PUBLIC SERVICES

traffic conditions at the project site entrances would be typical of LOS C and
LOS D operations, compared to LOS F with the "planned" geometry.
Intersection operations during the AM peak hour would improve to the level-of-

service LOS A to LOS C range.

If the anticipated levels of area development and background traffic growth occur
by Year 2003, then a grade separation for the intersection of Queen Kaahumanu
Highway and the Kawaihae Bypass Road may be needed to avoid congested
traffic conditions during the peak traffic hours.

5.7 POWER AND COMMUNICATION SYSTEM

Existing offsite facilities include 69 KV and 12 KV Hawaii Electric Light Company
(HELCo.) overhead lines and structures and Hawaiian Telephone Company (HTCo.) lines
that extend from Kawaihae Road and traverse the project site. Cable television facilities do
not exist on the site and must be extended from trunking cable facilities located at Mauna

Kea Resort. The closest electrical substation is located at Kohala Estates and the nearest

telephone switching station is at Kona Center.

Proposed electrical and communication improvements 0 support the requirements of this
project can be served from existing utility systems, with some necessary offsite work. In
general, the offsite improvements required for the development is an ongoing activity for the
utility companies and should not create an undue hardship for the respective utilities.
HELCo and independent operators have proposed that a new power plant be located within
the project area. If the power plant is not built in the area, a new substation will be
required by HELCo, to serve the project. HTCo. will also require a remote office to serve

this project.
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Electrical. The existing HELCo overhead 69 KV and 12 KV lines that traverse the

project site will remain.

Peak power demand at full build-out is not expected to exceed about 45 megawatts,
This includes power demands from residential, commercial and industrial components
of the project. Present generating capacity on the island of Hawaii is 161 megawatts
with most of this power provided by oil-burning generating units. Island wide, peak
power demand is currently about 120 megawatts. Average annual electrical demand
of the project when fully developed is not expected to exceed about 240 million

kilowatt-hours.

In order to meet the electrical power needs of the proposed project, expansion of oil-
fired generating facilities will more than likely be necessary. This projected demand
is expected to result in a 40 percent increase in emissions from the electric utility.

Based on the forecasted loading, HEL Co requires that a new substation be constructed
to service the project. The new substation will step down the incoming 69 KV
transmission voltage to 12 KV for distribution throughout the development. 12KV
distribution feeders from the substation will be connected to service transformers

located adjacent to project feeders.

The electrical system will be an overhead facility consisting of a network of poles and
overhead lines. HELCo will construct and maintain the overhead electric system.

Cables will be suitable for overhead applications and therefore, are tolerant of both

wet and dry conditions.
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- Communications. Telephone cross connect pedestals will be provided by HTCo at

various locations throughout the site to permit access and telephone service to the
project facilities. A new remote office will be required to serve the project. The
telephone system will be an overhead facility consisting of a network of overhead lines
necessary to serve the project. HTCo will provide and maintain the cables for the
overhead telephone system and make all the necessary arrangements for serving each
facility’s telephone requirements. Cables will be suitable for overhead applications and

therefore, are tolerant of both wet and dry conditions.

Impacts and Mitigation Measures

On-site facilities for the utility systems will have minimal impact on the environment.
Noise, aesthetic considerations, safety hazards, and loading impact will be within
normally applied guidelines. The on-site electrical and communication systems will be
overhead facilities. Hawaii Eiectric Light Company and Hawaiian Telephone

Company will cable and maintain the respective overhead systems.

HELCO is requesting 30 acres of land for a new power plant. Before siting of a plant
is allowed, further analysis of environmental impacts will be among the issues that have

to be addressed.

If a power plant is not sited in the area, HELCO will need land for a substation. In
this case, the HELCO substation plus required HTCO facilities will result in the need
for approximately 72,500 square feet (62,500 square feet for the HELCo substation
and 10,000 square feet for the HTCo remote office) of developable land on the project
site. The siting of these facilities will be coordinated between DFIFL and the utility

companies as development proceeds.
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Street lights will be provided according to County standards. Both the existing electric
substation and nearby telephone switching station have adequate capacity to

accommodate this development.

Energy conservation and utilization of energy saving devices will be encouraged
through guidelines for designers and developers as well as through homeowner

information and orientation programs provided by the State.

58 EMERGENCY FACILITIES

5.8.1 Police Services
Police services are located in Waimea, The Waimea Police Station’s service area covers 688

square miles, from Anachoomalu to the south to Mahukona to the north. At present, the
staff includes 17 patrolmen, three sargeants, one lieutenant, and one captain, with plans to
increase staff by 5 additional patrol positions within the next two years. Currently, the

Waimea Station averages three to four police officers per shift.

To adequately service the anticipated growth in the South Kohala, Waikoloa Village and
Parker Ranch master planned developments, the Waimea Police Station would have to
double in size (Captain L. Mahuna, 10/31/91). The County is currently looking at developing
a new substation in Waikoloa. Further, the Kawaihae Master Plan has reserved a parcel for

a police station, if required, in the future.

5.8.2 Fire Protection Services

Fire protection and emergency (ambulance) medical services are located near the Mauna
Lani Hotel and Waimea. The primary fire protection service for the South Kohala district
is provided by the South Kohala station, located eight to nine miles from the project site on
Queen Kaahumanu Highway. This station also provides advanced life support ambulance
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unit services. The Waimea Fire Station includes the mauka portion of the project site in its

service area.

Expanded fire protection services will be needed when the Ten-Year Master Plan is
implemented and a parcel has been reserved for a fire station in the Master Plan area.
However, there are no immediate plans for physical plant or staff expansion to increase fire
protection service in the South Kohala district (Captain J. Chee, 10/31/91).

As the resident population increases in the project the need for additional personnel] will
require evaluation in the context of a county department needs assessment. In addition, the
water supply system will be designed to meet fire code and fire protection standards, that

include necessary fire hydrants.

5.8.3 Health Care Facilities

Health care facilities in the Kohala area are served by two state-operated hospitals, the
Kohala Hospital located in Kapaau in North Kohala and the Kona Hospital in Waimea.,
The Kona hospital is a "full-service" health care facility. The Lucy Henriques Medical
Center is a privately owned, non-profit facility and provides outpatient health services.
Honokaa hospital in Honokaa may also be used for health care services. These health care
facilities serving the project area require upgrading and are presently being handled by the
State Department of Health and private operators.

Because the State and private parties are assisting in upgrading the health care facilities,

adequate health care facilities are expected when the improvements are completed.
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5.9 RECREATIONAL FACILITIES

Recreational facilities in the West Hawaii region consist of golf courses, tennis courts, hiking
trails, historic sites, parks, boat harbors and launching ramps and beach parks. The majority
of the golf courses and tennis courts occur at the resort developments in the region. White
sand beaches situated on the arid, leeward shore are popular throughout the State. The two
major public recreation areas are Hapuna Beach State Recreation Area and the Samuel M.
Spencer Beach Park. Hapuna is 65 acres in size, and is the major water-oriented recreation
area in the County with an exceptionally attractive and wide white sand beach. Spencer
Park, near Kawaihae Harbor, has an area of approximately 13 acres and a smaller sandy
beach. Both of these recreation facilities permit surfing, swimming, picnicking, skin diving,
limited camping and boating. Kamehameha Park in North Kohala has a gym and swimming
pool. In addition to these major areas, several other beach areas are available including the
Anaehoomalu Bay at the Waikoloa Beach Resort and Puako Beach.

Other major recreational activities or sports include wild game hunting including pheasant,
wild boar and Bighorn sheep. Deep sea fishing along the Kona and Kohala coasts produce
world records for marlin and tuna. Horseback riding and hiking are two other activities
offered in this area. A skeet and trap range opened recently in Waikoloa Village. Annual

rodeos are held at Waikoloa Village.

In August 1972, Congress authorized Pu’ukohola Heiau National Historic site; the U.S.
National Park Service officially opened a national park there in July 1974. This site contains
two major heiaus near Kawaihae and also includes and historic house previously used by
John Young, who was made a full chief by King Kamehameha, and who was governor of the

Island of Hawaii from 1802 to 1812.
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Hiking is available at the Pololu-Honckane Valley Reserve and the Kohala Forest Reserve.
Other historic sites include the Lapakahi State Historic Park. Boat launching ramps in the
area consist of the Mahukona and Puako boat ramps, and the Kawaihae boat harbor and
ramp. Other recreational facilities are available in Waimea at the Waimea District Park,
Waimea Playground, Thelma Parker Gym and the Waimea Elementary/Intermediate

Playground.

A park associated with the school site is planned for Phase 1 of the Master Plan. The

recreational requirements for Kawaihae project residents will be met.

5.10 SCHOOLS
The Honokaa and Waimea schools currently include the project site in their service areas.

Assuming a total family-residential unit count of 3,500 at build-out, the proposed planned
community will have the following enrollment impact on the schools:

School Grades Project Enrollment
Waimea Elementary K-6 1,200
Waimea Intermediate 7-8 350
Honockaa High 9-12 _ 430

TOTAL 1,980

High school students from the new project would attend the existing public high school in
Honokaa. The schools in the area are operating beyond their capacity and will require
legislative appropriations for additional classrooms, according to the State Department of

Education (DOE).
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The 1,980 students projected to be generated from this planned community will require an
additional 79.2 classrooms. At an average cost of $329,668 per classroom, the estimated cost
of 79.2 classrooms will be $26,109,705. The developer, according to the State DOE, will be
expected to contribute a fair share for the construction of needed classroom facilities

{correspondence from DOE, 12/30/91).

The overall Master Plan for Kawaihae shows six school sites. A total of two new elementary
schools and one junior high school are included in the 10-year Master Plan area for
Kawaijhae. A third elementary school will also serve mauka areas on the overall Master Plan

site.

The DHHL will closely coordinate the final siting, acreage designations and facility
requirements with the DOE to ensure that educational facility needs are adequately met in

conjunction with the proposed planned community.
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6.1 HAWAI STATE PLAN
The Hawaii State Plan was developed to serve as a guide for future development of the

State of Hawaii in areas of population growth, economic benefits, enhancement and
preservation of the physical environment, facility systems maintenance and development, and
socio-cultural advancement. Guidelines have been provided in the Plan to give direction to

the overall development of the State. Chapter 226, Hawaii Revised Statutes, as amended,
1986, states the following purpose of the State Plan:

"(it) shall serve as a guide for the future long-range development of the State; identify
the goals, objectives, policies, and priorities for the State of Hawaii; provide the basis
for determining priorities and allocating limited resources, such as public funds,
services, manpower, land, energy, water, and other resources; improve coordination of
state and county plans, policies, programs, projects, and regulatory activities; and to
establish a system for a plan formulation and program coordination to provide for an
integration of all major state and county activities.” (Chapter 226-1: Findings and

Purpose, HRS)

The proposed project is generally consistent with the objectives and policies of the Hawaii
State Plan. The following sections analyze 12levant goals, objectives, policies and guidelines

of the State Plan relative to the proposed project.

A. Section 226-5 Obiectives and Policies for Population
This area is planned for the development of residential units for the native

Hawaiians by the Department of Hawaiian Home Lands as authorized by the

Hawaiian Homes Commission Act of 1920. And, it is in compliance with the
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objective of the Hawaii State Plan to guide population growth. The Kawaihae
Ten-Year Master Plan will contribute to the distribution of future growth
expectations of West Hawaii’s South Kohala district by providing a well managed
community and offering a mix of housing types and community support facilities.
The plan will serve to manage population growth and encourage an increase in

economic and employment opportunities.

Section 226-6 Objectives and Policies for the Economy in General

Development of this project will directly benefit the economy in terms of
construction, commercial/retail, public institutional, and real estate opportunities.
The economic objectives of increased and diversified employment opportunities
and a growing and diversified economic base for Hawaii’s people is complied
with by developing a new, economically viable community that will increase

opportunities for people to reside and work in Kawaijhae. Settlement in this
relatively undeveloped area will result in direct increase in the economy, because

other uses will be developed to support the growing population in the area.

Section 226-12 Objectives and Policies for the Physical Environment - Scenic,
Natural Beauty, and Historiz Resources

The development takes into account the physical attributes of the land by
preserving the natural drainageways as open space and maintaining the natural
drainage patterns in the area. The planning process attempts to incorporate and
preserve natural and archaeological resources into the development scheme.
Approximately 20 acres of land focused around existing concentrations of

archaeological sites will be designated as preservation areas.
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The project will be designed to promote views of the surrounding Kohala
Mountains to the east, and the Kohala coastline (including Kawaihae Harbor) to

the west. The south slope of Haleakala Crater on Maui is visible on a clear day.

D. Section 226-13 Objectives and Policies for the Physical Environment - Land, Air

and Water Quality
Air quality of the area will be impacted by traffic generated from the proposed

project, industrial uses, and surrounding developements. Water quality impacts
will be minimal due to implementation of an effective potable water system and

drainage system.

In some areas of the project site, grading of the land will be necessary for
roadways and subdivision development. This action will change some of the

natural topography of the site.

E. Section 226-15 Obijectives and Policies for Facility Systems - Solid and Liguid

Wastes

The facilities system objectives are met by developing these residential lots in
consonance with State and County plans. Wastewater generated from this
project will utilize a new sewage treatment plant that will be located on the
project site, south of Honokoa Gulch and approximately 4,000 feet north of the
entrance to Kawaihae Small Boat Harbor.

Solid waste will be disposed of at the County’s new West Hawaii Sanitary Landfill
that will be located south of the project site in Puuanahulu. An area within
project site will be designated for a transfer station. Reuse and recycling
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methods will be encouraged to minimijze impacts on solid waste facilities and to

conserve resources. Solar heaters will also be encouraged to conserve energy.

Section 226-16 Objectives and Policies for Facility Systems - Water

An exploratory well was drilled in 1990 at an elevation approximately 1,400 feet
above mean sea level (msl) on the south side of Honokoa Guich; however, the
water tested as brackish. The State Department of Land and Natural Resources,
Division of Water Resource Management (DWRM) has drilled another
exploratory well on the north side of Honokoa Gulch at about 1,600 feet msl.
Based on the results of the pumping test, the well is capable of producing
potable water with a chloride content of 170 ppm at a constant rate of 130 gpm.
Additional possible sources of water include development of a desalinization
plant and the extension of the North Kohala system,

Preliminary indications are that the project’s water system development will
probably need to be achieved through all possible sources.

Section 226-17 Obijectives and Policies for Facility Systems - Transportation

The proposed project will add to traffic volumes around the project site.

Measures to mitigate the increased traffic include roadway improvements to off-

site roadways and intersections.

Section 226-18 Objectives _and __ Policies for Facility Svstems -

Energy/Telecommunications

Energy and telecommunication facilities necessary for the development of the
Kawaihae Ten-Year Master Plan project will be planned and coordinated with

Page 6-4




' RELATIONSHIP TO STATE/COUNTY
_ SECTION 6 LAND USE PLANS, POLICIES, CONTROLS

- the appropriate agencies and public utilities. Presently, HELCO and other
groups have shown interest in building a power plant within the proposed
- industrial area. Energy conservation and the utilization of energy-saving devices
e will be encouraged through guidelines for designers and developers as well as
- through homeowner information and orientation programs provided by the State.
X
- I Section 226-19 Objectives and Policies for Socio-Cultural Advancement - Housing
. | The proposed project is designed to accommodate a variety of housing types for
T families whose income ranges represent the general worker population in West
. ' Hawaii. The project will be consistent with this section by offering a mix of
. b housing types and costs to suit the needs of a large portion of the housing

market. Integral planning of the overall development will provide necessary

b support facilities for these housing areas.

P J. Section 226-20 Objectives and Policies for Socio-Cultural Advancement - Health

Medical and health care facilities are currently located in Kapaau (North
;" Kohala), Kealakekua (South Kona), and Kamuela, with emergency serives
provided by the Kohala Hospital and the Kona Hospital. There are anticipated
| increases of medical and health care services and facilities for West Hawaii as the
: development of the region continues. In the planning stages is a North Hawaii
| Hospital located in Kamuela. This new 50-60 bed hospital will be a joint venture

, project between government and private enterprise, and is planned as a full
vt service facility. Additionally, the proposed recreational facilities, including the
" golf course and parks within the project vicinity will promote wellness through
e physical and mental health.

e
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K.

Section 226-21 Objectives and Policies for Socio-Cultural Advancement -

Education
The Ten-Year Master Plan includes sites for three new elementary schools and

one site for a new junior high school.

Section 226-23 Objectives and Policies for Socio-Cultural Advancement - Leisure
Recreational facilities will be provided within the project offering a variety of

activities including parks and other community recreation centers. These

facilities as well as schools provide open space within the project site.

Section 226-104 Population Growth and Land Resources Priority Guidelines
Development of the Kawaihae Ten Year Master Plan will result in the

permanent loss of open space as it exists, however the master plan of the project

is designed with open space areas including parks. The proposed urban use of
the land is consistent with the State and County land use policies for this site.

Portions of the project area designated for agricultural use will not require zoning

for homestead development.

Section_226-106 Affordable Iousing, Priority Guidelines for the Provision of
Affordable Housing

The primary objective of the project is to provide housing for the people of
Hawaiian ancestry. The project will provide the needed housing and

infrastructure requirements to allow the Hawaiian beneficiaries the opportunity

to return to their land.
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6.2 STATE FUNCTIONAL PLANS

The twelve State Functional Plans were adopted by the State Legislature in April 1984,
These plans were formulated to specify in greater detail the policies, guidelines and priorities
set forth in the Hawaii State Plan. The twelve functional plans include: Energy,
Transportation, Water Resources, Historic Preservation, Heaith, Education, Housing,

Conservation Lands, Higher Education, Agriculture and Tourism.

The project is consistent with the policies and objectives of the State Functional Plans. This
project provides the needed housing and infrastructure requirements for the people of

Hawaijan ancestry and returns them to their land.

6.3 STATE LAND USE LAW
The State Land Use Commission classifies the land mauka of the existing industrial area as

“agriculture." The industrial development area is classified as "urban." (See Figure 6-1).
Hawaiian Home Lands are exempt from land reclassification requirements for homestead

development purposes.

6.4 STATE DOT'S 2010 MASTER PL.AN FOR KAWATHAE HARBOR

The 2010 Master Plan for Kawaihae Harbor, produced by the State Department of
Transportation, provides a general iong-range guide for the State, based on the knowledge
and experience of users of the facilities and their anticipation of future trends. The Master
Plan recognizes DHHL's plans for the Kawaihae project site as was described in the May
1986 plans: ". . .plans for this area include the development of residential and farm

homesteads, industrial, recreational and commercial uses . . ."
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RELATIONSHIP TO STATE/COUNTY
SECTION 6 LAND USE PLANS, POLICIES, CONTROLS

Among the specific recommendations of the 2010 Master Plan for Kawaihae Harbor are to,
"Work closely with DHHL to investigate and determine the need for and use of commercial
and industrial zoned land adjacent to the harbor to support the maritime-related land

requirements."

There will be close coordination between DHHL and DOT in the planning for the proposed
industrial land uses within the project area to assure maximum economic benefit and

minimal disruption to the existing infrastructure systems in the vicinity.

6.5 WEST HAWAII REGIONAI PLAN
The West Hawaii Regional Plan includes the districts of North Kohala, South Kohala and

North Kona. The goals of the state’s plan are:

*  to coordinate State activities in the region in order to respond more effectively
to emerging needs and critical problems;
* to address areas of State concern;

*  to coordinate the Capitol Improvements Program within a regional planning

framework;
* to provide guidance in State land use decision-making processes.

The West Hawaii Regional Plan relates to the project in the following ways:

* Indicates the development of a government-assisted support community at
Kawaihae.

* Indicates the development of secondary support community at Waimea.

* Identifies the location and timing for development of new schools that may

Page 6-9
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RELATIONSHIP TO STATE/COUNTY
LAND USE PLANS, POLICES, CONTROLS SECTION 6

include: Waimea-South Kohala High School, Waimea Intermediate School,
Kawaihae Elementary School (K-6).

*  Supports DHHL plan for maritime-related activities in the back-up lands at
Kawaihae.

*  Discourages the use of cesspools. Whenever possible the OSP, DOH, and the
County should require the vse of regional wastewater treatment systems as a pre-

requisite to developing an urban area.

The Kawaihae Master Plan implements the recommendations of the West Hawaii Regional
Plan by establishing a plan that will be used to: implement DHHL programs; assess in a
comprehensive manner, the land requirements of State agencies and other users of State
Iands; evaluate the short-term and long-term impacts of a particular use; and introduce

predictability to the land disposition process.

6.6 KAWAIHAE DEVELOPMENT PLAN

This project is one of the first developments to implement the Kawaihae Development Plan
by providing urban expansion on the Kawaihae Ahupuaa. This Ten-Year Master Plan will
be one of the first steps toward achieving the goals of the Kawaihae Development Plan.

6.7 STATE DOT WAIMEA-KAWATHAE BY-PASS ROAD PLAN
This 1976 Plan focuses on the new highway system parallel and south of the existing
Kawaihae-Waimea Road connection. The goals of the plan are to:

*  Improve traffic safety in this geographic region;
* Improve service to Kawaihae Harbor;

* Improve general service to the area.

Page 6-10
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RELATIONSHIP TO STATE/COUNTY
SECTION 6 LAND USE PLANS, POLICIES, CONTROLS

The DOT plan addresses the need for a public roadway facility that would meet the
anticipated growth of the Kawaihae area and future developments that cumulatively will
generate increased traffic flow between Waimea and Kawaihae. The proposed project
bypass road alignment fulfills the above goals of the DOT plan. The only difference
between the project alignment and the DOT Plan alignment is that in the project area, the
bypass road is located at a higher elevation than the State DOT’s proposed alignment. The
higher alignment was selected for two primary reasons: (1) to create a larger consolidated
area for industrial use by using the bypass road as a Jand use separator between industrial
and residential uses, and (2) to avoid most of the area which contains a high concentrations
of archaeological sites, particularly burial sites, many of which fall within the DOT alignment.

The State DOT has indicated that the timeframe in which the construction of the bypass
road and upgrading of Queen Kaahumanu Highway to freeway standards are going to occur
will be outside the anticipated construction period of the proposed Ten-Year Master Plan.
The DOT is expecting West Hawaii developers to help pay for the proposed transportation

improvements.

6.8 U.S. NATIONAL PARK SERVICE
As discussed earlier in this EIS, the U. S. National Park Service established the Puukohola

Heiau as a national historic site, and in 1988 issued a "Development and Concept Plan" in

this regard. The goals and objectives of this concept plan were:

- To protect the park’s Primary resources, Puukohola heiau, Mailekini heiau, and
the John Young homestead as part of the re-establishment of the historic scene.
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*  To provide historic interpretation of the primary resources to visitors at the most

effective sites.

* To relocate administrative and maintenance facilities to sites that would have a

minimum effect on the historic integrity of the park.

The Ten-Year Master Plan’s harbor-related industrial development may result in adverse
view intrusions on the park’s historic scene. To mitigate this impact, the use of earth tone
colors, appropriate landscaping, height limits and grading techniques will be utilized.
Relocation of the proposed bypass road is partly due to the need to minimize the potentially

adverse impacts the facility would have on the park.

69 HAWAII COUNTY GENERAL PLAN

According to the Hawaii County General Plan the project area lies within the "extensive
agriculture,” "Industrial,” "Medium Density Urban," and "Urban Expansion" designations.
Except for the extensive agriculture designated areas, the proposed development plans are

consistent with the industrial, medium density urban development and urban expansion

designations.

The proposed project is consistent with the South Kohala economic, housing, industrial and
single family residential "Courses of Action" as outlined in the County General Plan. These

"Course of Actions" are listed below:

. The County shall work closely with the State in providing adequate land close to

Kawaihae Harbor for industrial activities. (Economic)
. Aid and encourage the development of State lands in this area for housing for all

socio-economic levels through leasehold or purchase. (Housing)
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- Aid and encourage the development of a wide variety of housing for this area to attain
a diversity of socio-economic housing mix. (Housing)

- The County shall encourage the development of a regional industrial park at Kawaihae
and centralize limited industrial activities in Waimea. (Industrial)

- Encourage the development of appropriately located and serviced State-owned,
Hawaiian Home Lands and privately held lands for house Iots. (Single-family

Residential)

6.10 COUNTY ZONING

The County zoning designations for the area are "agriculture," "general industrial," and
“"commercial village," see Figure 6-2. Residential areas are exermpt from the County zoning
process. However, proposed commercial and industrial Jand uses will require rezoning

requests to the County Planning Department.

6.11 NORTHWEST HAWAII OPEN SPACE AND
DEVELOPMENT PLAN (In Progress)

This County of Hawaii Planning Department plan is in its preliminary planning stages. The
scope of the plan includes the need to reconcile the competing issues of the use of the
DHHL Kawaihae property for the purpase of fulfilling critically needed affordable housing
for people of Hawaiian ancestry versus the need to maintain open space in this North
Kohala-South Kohala region.

The DHHL and County of Hawaii will closely coordinate their planning efforts to maintain
consistent and optimal set of policies for the future of this geographic area.
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SECTION 7
ALTERNATIVES

The alternatives considered for this evaluation include the "no project” alternative, land use

and development concept alternatives, residential densities, and the Kawaihae Bypass

alignment location options.

7.1 NO ACTION
The "no action" alternative would result in continuation of existing conditions for the DHHL

project site. This site would most likely coniinue in its undeveloped condition, with some

unplanned but inevitable makai industrial area expansion as the Kawaihae Harbor grows.

Advantages of the "no action" alternative are few. These advantages include: no further
expenditures of resources by public and private agencies; continued non-use of most of the

site; and no adverse impacts on the project site generated by development.

The primary disadvantage of the no-project alternative is that the Department of Hawaiian
Home Lands will not be able to fulfill its primary mission of providing affordable housing
to native Hawaiian beneficiaries. Without the project the proposed mix of affordable
housing opportunities to suit Hawaiian families of various income groups would not be
provided. Additionally, losses resulting from this alternative would include lost housing and

employment opportunities, as well as lost tax revenues for County and State governments.

7.2 DEVELOPMENT PROGRAM OPTIONS
Following the analysis of the site conditions and development opportunities and constraints,
numerous studies were done to investigate the various development options that were

feasible given the existing conditions. An initial environmental concept was generated to
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ALTERNATIVES SECTION 7

help define general areas with similar environmental conditions where associated
development could occur. This concept revealed that the more developable areas are
located on moderately sloping land at the lower elevations as well as along the Kohala
Mountain Road. Once this was completed, two preliminary concept studies were developed
using varying residential densities to begin to identify basic land use patterns. These
concepts were designated "Density Study A," lower density residential development and
"Density Study B," higher density residential development. Each of these studies are

explained below.

7.2.1 Low Density Residential Development (Density Study A)

Figure 7-1 depicts Density Study A. The primary objective of this study was to determine

the range of number of units that could be accommodated based upon established unit

densities. Study A placed smaller single family residential development to the lower

elevations on moderately sloped areas and maximized the acreage designated for larger

residential agricultural lots. A high and low density range of residential dwelling units per

acre was established. Based on 2,000 acres for single family, 200 acres for multi-family and .
2,455 acres for agricultural lots, a total of 14,380 dwelling units were computed for the

assumed high density condition and 5,294 for low density conditions. Additionally, this study
illustrated a proposed bypass road with a town center located between it and the existing
coastal highway (Akoni Pule Highway). Also shown is industrial use adjacent to Kawaihae
Harbor. This large area was designated for industrial use in response to the anticipated
need for more land to support the future development and growth of Kawaihae Harbor.

7.2.2 High Density Residential Development (Density Study B)

Density Study B attempted to maximize the number of residential units by increasing the
amount of land designated for single family and multi-family dwellings, see Figure 7-2.

Acreages were raised to 3,025 acres for single family and 300 acres for multi-family while
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SECTION 7 ALTERNATIVES

lowering agricultural lots to 735 acres. This increased the total unit counts to 19,040
dwelling units for high density conditions and to 7,606 for low density conditions. Other
development possibilities depicted on this study included:

» A secondary residential center focused on the Kohala Mountain Road with a
related "mauka" town center.

» Two mauka/makai roads linking the lower and upper portions of the project
together. Also a mid-elevation north/south road that could possibly provide

access to adjacent lands.
» A cultural park and golf course that could provide recreational amenities to the

project as well as possible income sources.
» A preservation zone would cover the area where high concentrations of

archaeological sites have been found.
> A major town center along a proposed bypass road and an expanded industrial

area.

7.3 ALTERNATIVE DEVELOPMENT CONCEPTS

Following the study of development program options, a Draft Concept Plan was developed
combining elements of both Density Studies with emerging ideas on development theme,
development alternatives and program financing. Figure 7-3 represents the coalescence of
initial development options and ideas into a draft plan that portrays the possible long-range
development of Kawaihae lands. In the formulation of this initial framework for
development, an in-depth analysis of development alternatives was conducted to define a
viable approach toward achieving the goals and objectives of the master plan. The following
paragraphs will briefly describe the various alternatives considered in shaping the Concept
Plan as the basis for the formation of the Kawaihae Long-Range Development Plan and 10-

Year Plan.
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SECTION 7 ALTERNATIVES

7.3.1 Single Makai Town Center
An alternative considered early in the planning process was the development of a single
town center in the makai portion of the Kawaihae ahupua’a, along the coastal highway. The

rationale for this approach was to concentrate development adjacent to existing facilities on

terrain most compatible with development. The assumption was that the "mauka" lands,
although more hospitable climate wise, were less desirable for development of a major town
center due to more complicated terrain conditions and long distances from support facilities
and employment centers. Additionally, the number of lots that could be developed in the
surrounding area would be limited by the terrain and would entail more costly infrastructure
development. The major drawback of a single makai town center is that there would not

be adequate commercial or community support facilities that would service other portions

of the site, in particular the mauka portion.

7.3.2 Mauka/Makai Communities

In analyzing the physical features of the project site, it became apparent that there were
conditions that encouraged.the creation of two development centers, one expanding from
the existing Kawaihae community and the other along the Kohala Mountain Road. The
primary reason for the mauka/makai communities concept stemmed from topographic

conditions that presented significant development constraints throughout much of the

Kawaihae master plan area. relatively steep and irregular terrain over much of the mid to
upper elevations greatly restrict the development flexibilities in those areas. Generally, lands
below the 1,200 foot elevation and some areas along the Kohala Mountain Road are the
most compatible for higher density development as slopes are more moderate and lands are
not severely dissected by natural drainageways. Thus, these two areas were chosen as
development centers where higher density residential and related land use activities should
occur. The makai portion of the master plan area although climatically very hot and dry,

has terrain conditions that are the most suitable for higher density development.
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7.3.3 Makai Area Development Options
A key element to making the Kawaihae Master Plan a viable endeavor is the ability to

finance the development costs. In the process of shaping the development concept, the issue
of the economic feasibility had a major impact on determining the type and location of land
use activities. Several land use alternative studies were developed and reviewed with
Hawaiian Home Land planners to incorporate the income generating uses into the Master
Plan. Of the various income generating activities that present opportunities for application
in the Kawaihae Master Plan, the development of industrial/business uses and a golf course
offered the most viable alternatives. As the need for introducing income generating activities
as early as possible into the development is apparent, it was evident that these alternatives
should be incorporated into the development of the makai portion of the master plan site,
close to existing infrastructure. An analysis matrix, Table 7-1, was developed to examine the
consequences these alternatives would have in being sited in the makai portion of the master

plan area. Each of the alternatives are briefly summarized below:

Industrial/Business - There currently exists a significant demand for industrial/business
development at Kawaihae, enough to occupy 200-300 acres of land. With this demand
and the projected growth of Kawaihae Harbor, it would be desirable to consolidate
and concentrate industrial/business in the makai area, adjacent to Kawaihae Harbor.
The major drawback for siting industrial/business activities in makai area is the
negative visual impact. However, this can be partially mitigated through the use of
landscaped buffers, site layout and facilities design criteria (i.e. building materials,

height limitations, color schemes, etc.) intended to blend the activities with the

surrounding environment.
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Golf Course - The most important consideration for this option is whether or not a
golf course should be built on Hawaiian Home Lands. It is obvious that a golf course
could provide opportunities for income generation to help finance the project;
however, there is concern over the acceptability of this non-traditional use of Hawaiian
Home Lands. With the assumption that building a goif course for the purposes of
income generation is acceptable, one of the more significant benefits of siting a golf
course in the makai portion of the master plan area is the positive visual impact. It
will provide an attractive community entry feature and compliment nearby historic
sites. Also, the preservation of archaeological and burial sites could be accommodated
easier in a golf course design. However, a major liability to this alternative is it will
restrict the planned future growth of Kawaihae Harbor and complicate the fulfillment
of industrial/business land use demands. Either the industrial/business use demands
will not be provided for or these activities will be forced to be located further up-slope,
potentially fragmenting land uses and increasing the negative visual impact from
surrounding areas. Another significant drawback would be the use of the limited

B amount of lands where the terrain is compatible for building structures. The large
=i area needed for a golf course will also reduce the amount of Jand that would be
P available for residential use. In addition, there are concerns regarding the number of

rt competing golf courses along the West Hawaii coast and how they would affect the

. feasibility of building one on Hawaiian Home Lands.

- Industrial/Business/Golf Course - Developing both industrial/business and golf course

e uses in the makai area will require a larger land area. It will offer opportunities to

- create a positive visual impact while accommodating some of the industrial/business
- use demand. However, as with the golf course option, either the industrial/business
~ demand will not be fully provided for or if provided, will be forced to located

elsewhere, fragmenting the land use and expanding visually undesirable uses further
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upsiope. Additionally, the requirement for a larger area for these activities will reduce
the amount of land available for residential development on terrain best sujted for

residential uses.

7.3.4 Makai Area Preservation
Consideration was given to preserving most of the lands in the makai area because of the

large number of archaeological sites located there., Although this would be the most jdeal
option from the standpoint of minimizing the impact on the area, it would have a severe
negative impact on the overall project. Much needed lands for industrial/business uses
would either not be provided for or be forced to be located further upslope. Locating
industrial uses too far upslope would negate the advantage of the parcel’s proximity to the
harbor, specifically, pipelines for off-loading barges directly to storage areas would not be
feasible. An extensive archaeological survey of the area did reveal that with the exception

of some scattered concentrations of burials, some sites needing further data recovery and

a few representative examples of structures, most of the archaeological sites do not warrant

preservation.

7.3.5 Bypass Road Options

With the implementation of the Master Plan will come the need for improving access to the
area. In responding to this need, three options for improving access to the project area were
examined. These options included utilizing Kawaihae Road, building a bypass road following
the proposed State Department of Transportation’s alignment or building a bypass road with
a higher alignment. The following paragraphs discuss each of the options.

No _Bypass - This option would not require use of public capital expenditures for
building a new access road; however, with the proposed project and projected growth
in the region, upgrade of Kawaihae Road would be necessary. Based on traffic
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projections, Kawaihae Road would have to be widened by two lanes. This presents a
problem as the existing right-of-way is only 60° wide and there is no room for further

widening without encroaching upon existing development and private property. In
addition, with the expansion of industrial activities around Kawaihae Harbor,

Kawaihae Road would be routing project traffic through a major industrial area. This
would be undesirable from the aesthetics standpoint as well as for circulation. It would
also conflict with U. S. Department of the Interior, National Park Service’s future plans
to consolidate the Pu’ukohola Heian National Historic Site to encompass the John

Young residence which is located on the opposite side of Kawaihae Road.

Low Bypass Alignment (DOT Alignment) - Based on alignment studies done in the

mid-1970’s, the State Department of Transportation had adopted a Kawaihae Road
realignment route which moved the road approximately 500’ mauka of the existing
road. This alignment merged back into Akoni Pule Highway about 1,000’ north of the
Highways’ intersection with Kawaihae Road. The benefits of this alignment is that it
routes traffic around the existing development, eliminates the awkward Akoni Pule
Highway and Kawaihae Road intersection, and allows implementation of the National
Park Service plan to consolidate the adjacent historic graves. The primary problem -
with this alignment is that the corridor goes directly through numerous burial sites,
including one which is of recent history and contains a number of sites, Also, the
lower alignment leaves little room for harbor related industrial use growth without
having future industrial expansion extending beyond the new alignment. This would
result in the main project traffic being routed through an industrial area and would

divide the industrial land use.

High Bypass Alignment - This option routes the bypass road approximately 1,500° to
1,800’ mauka of Kawaihae Road and ties back into Akoni Pule Highway about 2,400’
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north of the highway’s intersection with Kawaihae Road. It allows for a significantly
larger area for establishing a consolidated industrial/business use area, adjacent to the
Kawaihae Harbor. The higher alignment will route traffic around the main
concentration of industrial and harbor related activities and serve as a buffer between
those uses and the residential development. Additionally, this alignment is routed to
avoid the main concentration of burials and other archaeological features, and will

allow the consolidation of the historic sites as planned by the National Parks Service.
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SECTION 7 ALTERNATIVES

north of the highway’s intersection with Kawaihae Road. It allows for a significantly
larger area for establishing a consolidated industrial/business use area, adjacent to the
Kawaihae Harbor. The higher alignment will route traffic around the main
concentration of industrial and harbor related activities and serve as a buffer between
those uses and the residential development. Additionally, this alignment is routed to
avoid the main concentration of burials and other archaeological features, and will

allow the consolidation of the historic sites as planned by the National Parks Service.

Page 7-13




b o v e e gt e n

s o p—————nt et

Irreversible/Irretrievable Commitments - SECTION 8
Unresolved Issues - SECTION 9

Consulted Parties - SECTION 10

Comments on EIS Preparation Notice - SECTION 11
Comments on Draft EIS - SECTION 12




&

5":; =

=B

i i

SECTION 8 IRREVERSIBLE & IRRETRIEVABLE COMMITMENTS

SECTION 8
IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS

The proposed development will require an irretrievable and irreversible commitment of a
number of resources for its completion. These resources will include capital, materials,
manpower and energy. Financial, material and manpower resources will be irretrievably
committed to the planning, design and construction of the improvements. Energy and water

are other valuable resources that will be required for the completion and operation of the

project.
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SECTION 9 UNRESOLVED ISSUES

SECTION 9
UNRESOLVED ISSUES

The concerns that are yet to be resolved are: (1) The question of whether the project will
be able to secure the necessary potable water source for implementation; (2) economic
feasibility of a unique development wherein the objective is to establish a means for
financially supporting the development as much of the development costs cannot be passed
on to the potential residents without diminishing affordability; (3) the actual implementation
and timing of the proposed State Kawaihae Bypass Road as the public facility is necessary
for development of the Ten-Year master Plan to occur; and (4) the feasibility of relocating

burials into designated preserve areas.

1. Water Source
A major concern in pursuing the development of Kawaihae is establishing water

Sources to support the proposed development., At present there is no water
source that has been dedicated to the project. An exploratory well drilled in
early 1990 yielded brackish water, thus leaving the project without a potable
water source. Another well, located at the 1,600-foot elevation north of
Honokoa Guich and close to the adjacent Kohala Ranch residential subdivision
was test drilled. The results indicate that the well js capable of producing
potable water with a chloride content of 170 Ppm at a constant rate of 130 gpm.
Other possible sources that are being pursued include desalinization of brackish
water and importing water via pipeline from wells located in North Kohala.

The issue of securing necessary water sources is critical to making the master
Plan a viable one. Resolution of this issue will have a direct impact on if and

when the master plan can be implemented.
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‘ UNRESOLVED ISSUES SECTION 9

2. Economic Feasibility

B The primary objective of the Kawaihae Master Plan is to develop lands that can
be made available to the Hawaiian people for building residences at truly
l.- affordable cost. A major concern in trying to fulfill this objective is the
establishment of a means for financially supporting the development. As much
:_ of the development costs cannot be passed onto the potential residents without
— diminishing affordability, other income generating uses must be established to
e make the plan economically feasible. Several uses have thus far been identified
- as having potential for generating income to help support the implementation of
1t the plan. These are: an expanded industrial park, a regional
ra commercial/business center, a cultural learning center and resort, a golf course,
| and development of market residentjal units. Revenue generating activities are
' ™ also directly linked to job creation -- without a job the individual homestead
i 8 lessee could not afford a house of any price.
(e
Ir The expansion of the existing industrial area is viewed as almost essential as
(8 future plans call for expanding and improving the facilities at Kawaihae Harbor.
Ia With the growth of the harbor there will be a need for land to provide more
18 space for harbor related activities. The development of industrial facilities on
‘o Hawaiian Home Lands provides an opportunity to cooperatively support the
¥ desired growth of the harbor and generate income to help subsidize development
ty costs. In addition, increased industrial activities will help to expand the economic
tE base for the area. There are early indications of great interest on the part of
" industrial businesses desiring space in the vicinity of Kawaihae Harbor.
I &
e In conjunction with the future harbor expansion and related industrial
h# development, the development of a regional commercial/business center would
yrd
f i
-




SECTION 9 UNRESOLVED ISSUES

be consistent with an emerging view that Kawaihae will evolve into a regional
center.  As with the interest in industria] development, a regional
commercial/business center will provide income to support development costs
and also provide employment opportunities.

The extensive archaeological resources that are present at Kawaihae present an
opportunity to develop a cultural resource that would have educational value and

provide the basis for a development theme. However, capitalizing on the

—_ resources to produce income will be dependent upon the ability to draw interest
- on the concept. One method of capturing interest is the development of a resort
— as an adjunct to a cultural learning center activity. The idea of using Hawaiian
Homes Lands for developing a cultural resource may be acceptable; however, the
s introduction of a resort may not. Whether or not this concept is pursued will
i depend upon the feasibility of establishing and maintaining the cultural centers
(o such that income will be produced.

bt

ik Two other means of generating income include the use of lands for the
e development of a golf course and market residential lots. The viability of these
s approaches will depend on whether or not the use of the lands for these

purposes is deemed acceptable.

The success of the Master Plan will rely heavily upon how it is implemented.
Because of the large initial costs involved in developing support infrastructure,
the initial development phases should be located as close as possible to the
existing, though somewhat minimal, infrastructure systems adjacent to the site,
Although the primary objective of the master Plan is to provide residences,
income generating activities will need to be developed in tandem, early-on to
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UNRESOLVED ISSUES SECTION 9

assure an inflow of revenues to support continued development costs. The
economic feasibility of implementing the Master Plan will be highly dependent
upon what income generating activities are developed and when. Involvement
of private developers to "foot" some of the early infrastructure development costs
is an option that warrants serious consideration. Without the support of income

generating uses, implementing of the Master Plan will be difficult.

Timing of the DOT Kawaihae Bypass Road
The Traffic Impact Study indicates the need for the implementation of an

acceptable Kawaihae Bypass alignment prior to completion of the Ten-Year
Master Plan project development. It is still not certain as to whether such a

requirement will be fulfilled prior to construction of the project.

Archaeological Resources

Archaeological studies of project area show that the southern portion has an
abundance of archaeological sites. Although many of the sites may not require
preservation once data recovery is completed, there are a significant number of
burial sites scattered in the area which may pose sipnificant constraints to
development. The project proposes to preserve some of the areas where
concentrations of burials are located and relocate the fewer scattered burials into
those areas. The issue of allowing relocation of some of the burials to
consolidate them in areas to be preserved needs to be resolved as it will have a

significant impact on development.
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SECTION 10
SECTION 10
CONSULTED PARTIES
FEDERAL

U.S. Army Corps of Engineers

Mr. Ernest Kosaka
U.S. Department of the Interior

Mr. Richard N. Duncan, State Conservationist
U.S. Department of Agriculture

Mr. Gordan Y. Furutani, Area Manager
Department of Housing and Urban Development

U. 8. Postmaster
STATE

Dr. John C. Lewin, Director
Department of Health

Mr. William W. Paty, Chairperson
Department of Land and Natural Resources

Mr. Murray Towill, Director

Department of Business and Economic Development & Tourism

Mr. Harold S. Masumoto, Director
Office of State Planning

Mr. Rex Johnson, Director
Department of Transportation

Dr. John Harrison, Environmental Coordinator

Environmental Center
University of Hawaii
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Mr. Brian J. 1. Choy, Director
Office of Environmental Quality Control

Mr. Yukio Kitagawa, Chairperson
Department of Agriculture

Mr. Charles T. Toguchi, Superintendent
Department of Education

Mr. Joseph Conant, Executive Director
Housing Finance and Development Corporation

o]

- Mr. Mitsuo Shito, Executive Director
Hawaii Housing Authority

Mrs. Winona Rubin, Director

fadk
P

COUNTY

|

% » Department of Human Services

- Mr. Renton Nip, Chair

_! -l State Land Use Commission

i

{ e MG Edward Richardson, Adjutant General
P Department of Defense

{

f- pas Mr. Russel Nagata, Comptroller

- Department of Accounting and General Services
E

Mr. H. William Sewake, Director
Department of Water Supply

Mr. Norman Hayashi, Director
Planning Department

Mr. Bruce McClure, Chief Engineer
Department of Public Works
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SECTION 10

CONSULTED PARTIES

Director
Department of Parks

Chief
County Fire Department

Chief
County Police Department

Director
Department of Finance

Mr. Harry Kim, Director
Civil Defense Department

Director
Research & Development

OTHERS

Mr. Thomas Rohr
Kohala Coast Resort Association

Mr. Ken Melrose
Waikoloa Land Company

President
Queen Emma Foundation

Noelani Whittington, Executive Director
Kohala Coast Resort Association

Henry A. Ross

Citizens for Protection of the North Kohala Coastline
c/o Toni Withington
Hawi, Hawaii
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SECTION 10

Kawaihae Boating Association
c/o Toni Withington
Hawi, Hawaii

Carolyn Pomeroy
Waimana Enterprises, Inc.

Mr. Ben Noeau, President
Kawaihae Homesteaders Association

Mr. Harry Otsuji, Project Manager
Kohala Ranch

Mr. Bill Graham, President
Kohala Community Association
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Ms, C. Pomeroy
Page §

The consultant study (Appendix F) also recognizes that 65 Ldn may be too high far
determining the acceptability of noise in the residential and commercial lands due to the
low background ambicnt noise levels in the project area, For this reason, adherence to the
property line limits of the state DOH were recommended in Chapter VI of the consultant’s
report. For residential lots, the state DOH limits equate to approximately 55 Ldn. For
commercial and multi-family lots, the state DOH limits equate to approximately 60 Ldn,

Our consuhiant reiterates the need 1o use 65 Lda to evaluate waffic noise along public
roadways-- cost considerations plus the scarcity of improved house lots and affordable
housing suggest that the use of 55 Ldn is not reasopable for evaluating traffic noise for
projects similar to the subject project. Motes from Table 4 of Appendix F that in the
absence of shielding cffects from berms or sound attenuating walls, setback distances in
excess of 300 to 400 feet would be required 1o reduce highway traffic nofse below 60 Lan,
The more reasonable approach used was to adhere to the federal FHA/HUD standard of
65 Ldn for traffic noise, since funding assistance from this agency may be required, Because
traffic noise mitigation measures are available through the use of sound attenuating walls,
window sound attenuators, or air conditioning, homeowners, at their discretion, could add

sound altenuating treatment to further reduce traffic noise without impacting the project as
a whole.

Statisti

The population statistics on page 4-1 has been updated and revised, and the text in the Final
EIS will reflect this change.

The project markes swudics prepared by Real Estate Services, Inc. were based on 2 persons
per_houschold ratio of 275, However, all engineering infrastructure need projection
analyses were bused on a ratio of 4 persons per household for residential Yand uses, and 30
persons per acre for commercial and industrial land uses. Subsequently, the text of the
market studies prepared by Real Estate Services, Inc. were revised to reflect a range of 2,75
1o 4 persons per household, Becavse all engineering projections were based on the most
conservative ratio (4 persans per household), the *discrepancy” in the market study texts
does not affect the various projections in the ten-year master plan.

The targeted amount of residential units for the ten-year master plan is 3500. Thus, while

the prefiminary master plan unit count may indicate a 3614 unit count, the targeted count
will remain the same.

Ms. C. Pomeroy
Page 6

Scwage,

The sewage Now figure shown in Table 5-3 on page 5-10 for Jow density residential is a
typographical error. The average daily flow should be 1.317 mpd instead of 0317.
However, the error does not affect the tota) average flow of 2571 mpd.

The flow for the 12 existing lots is 0.005 mgd as shown in Table 53,
12 (1 ac. lots) x 4 CPA x 100 god = 4,800 gal/day = 0,0048 mgd = 0.005 mgd
Ohana construction was not considered in the calculation of average daily flow,

‘The location of the Wastewater Treatment Plant (WWTP) and desalinization plant has not
been confirmed. However, any conflicts or detrimental effects between these facilities will
be considsied in determining the final sites.

Sewage sludge will be disposed of at the new sanitary landfill,

Solid Waste

The approximale total selid waste output for the residential development indicated on page
5-10 will be revised from 24 to 36 tons per day. (3,600 unils x 4/unit x 5 Ibs./capita)

The solid waste output for the commercial and industrial components of the project was
inadvertently omitted from the total quiput, These components will be incorporated into
the salid waste output projections.

We concur that industrial and domestic solid waste output will have a significant impact on
the new West Hawait sanitary landfill in Puuanahulu.

The developer will investigaie all possible on-site reduction and diversion measres to
reduce solid waste in conformance with Act 324-91 regarding Salid Waste Management.
A study will be conducted to designate an area adjacent to the refuse transfer station or
nearby lands for recycling or composting activities. The developer will identify and
segregate construction waste and investigale composting or recycling options.  Vegetal

wastes generated Juring clearing and grubbing operations will be retained at on-site arcas
for composting.
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~ APPENDIX A

TOWN CENTER MARKET ASSESSMENT
By Real Estates Services, Inc.




*ERTITTION]
3acddns puw [RIOISNWOD PIIVIIT SSAIUTENQ/SuTITaIem J0J paat ayjl

pue 8973TIIOP3 Jogqawy 9Y3 Jo uUOTSuULdXa QY3 AU Tam S@ ‘SEIlw
buiptinozang pue ojeypauwwy ayl uy y3jsolb voyjetnded uo poseq ST
uvojsuedxe BTYL ‘TeAe] I9IUID ,AjjuUnesio)d, ¥ 03 92T UT SBWAIDUY
A7Te3usualIsuy o1 AIUID ,pooyIoqybIeN. Tey3yuy uw Jo uoisundxa
pue Buyswyd siapysuod 3uswdoyeasp 19¥oIaumod Joj buyuuerd 8yl

*(£3TuneEwod [wyjuapYeal @RYTeARY a3

o3 oyjioeds spaau Sy3j ueyl I9yjer ‘esn [erIlgnpuy buyxoqubyou
ay3 jo oayjioddns aaom agq Avw sosn Dy3yaads ay3l ybnoya uoas)
MBTAS1 BY3 UT PIPNIOUT 9q TIIA Ba8an TOTSIILWOD SBIUTSO] puw
awyyrinrw Y3ya buyywap XLicbajeo {euoTiTppe ur ‘sasn [eUIdIeTWOD
6Sauysnq pur ouWT3TIeu AgqIwvou oy3 burlzoddns o3 aayoNpUod BT
a31s syl pue X3xedoad emyteaey ayj jo suoyizod jeyem oyl Ivan
ST 493jus) uaol aya 30j a31s pascodoad ayy aduls »A3tunomo)
pue o37gng ‘(927330 pue [YRIRH) TeTosIewwo) :@etviobajwo
buimoftel eyl o3 Duipzooov pIzrieuung PpUR DPIABTARI 01
gasn snofaea ay3 butuasduos suoTivpiamrosas puew suofidunsse eyl
{81830 pUw BITITT[IN]

buyieouw ‘Touoriwazzar ‘aseds uede bBuipnyouy) sasn  ATuRImoD
pue (siayzo pue AKA1eaqir ‘Teiscd ‘exy3y ‘esyrod burparout)
gesn oafrqnd oI 219yy ‘(siayjo puw 927Fjo TwuotssaFoxd
‘119391 buTpnIouUY) 8aSn TRIDIamWOD ©F UOTITPpE ul ‘evstadisjua
TeTDI9TWOD RACQE DpUR JaAC  ,I33u8) umol, © o031 s3dadew
Jay3jo 23 aiayl *133u3) umol Iyl Joy butuuwyd sy3 jo snooy eyl
a1g sesn [PIDlammod 103 puvwap ei3 pue uofjernded uy yamoab ayg

“8273ITATIOR TRT23emwod papuwdxs J0J jUBpPTA® 9T pasu oy3 ‘pusuap
buydueduosonw pue vuoyjuIndod pIBRRIGUT  YITH *EIATIRUISIIE
9n7ajaeduod pEITUTT YITA 638TX98 xayduod TeydIsumod
TiPws ® ATuo {weldw QRUTEARY @43 UT PajTWIT @I0 SRTITATIOR
sadfy esays ‘Ar3veiind -A3junmwos ®w JOo 9303 JRUOTINGINGI
pue {WYI0E ‘TUTOISUmOD @Yl B¢ SIAIes  ,I9JUID uACL., ¥

HALHAD NMOL IVHIVAYI
*uRIR URTd JBIGUH SRYTOATy
ay3s 3Jo uofazod 3amof ey3 303 pesodoxd ,3ejued uacl, Y3
buyursouos suoTsnjaucd puw suoridunsew eyl @19 buimolroy oYL
1661 ‘6 1Snonv
JHHLINAD KMOL.

KV1d dalSVH EVHIVAW
SONYT HWOH NVIIVMYH 40 INFHIHVAAU

M e W N LR N -]

AHAVYOOITEIA

UeTd owyrteaey - mayd buyR
oyeng fwubys - dnoag Tusteaddy wolasTieH
sTEATRUY 39Y1IvH RYNEH oXend - SHAA
0ZOZ youey dsyaeg
uURTd ayayereay

SATYVHHNS ALlY3d0HA ‘IVIDHIRHOD

eesn L3yuncmo)
S9TITITORA OT1qngd
TRToIaumo) S8AUTSNE/IUTITICH
pusmaQ 931330 pur Tyeled [RIsIaunol
poenag A31adoxg feyoaaumuo)
suot3oalord noyyeindod

SHOISHIONOD GHY SHOILJHNSSY

193u8) umol - sasn Jo Aaeumng
UoyIVI0TIY 090 pue] [eydIsumO] [TRIRAD
SUOTIPPUSTWOIaY puUw BUOTSNTOUQ) JO Aluomung
suoTiduanssy jo Algmung
uot3diIo8sg I33UL) URDL QRYTEARY
NOILINAOUIN]

SINALROD 20 F18VL

+HALNZD HMOL.

NW1d HALSYR AVHIVMWY
SANV'T EWOH NVIIVMVH 40 IHEHRLYVAEQ




‘89379 QIUITUGAUDD ¥y 03 £ pue
a0afoad ay3 uyyaTa Iejuad pooyioqubiaN w apnTauy a@gaylL *aAejuad
UMo], Yl JO IPTHIN0G GITITATION TRTOIVLWOD peplamzmossi 91w seds
Teiaasuwod 3o Kzobajed sTYL :yetolemmo)y gdaford asylo

*paau ay3 SJWITPUT BUOTITPUGD jayaey JT ‘uotauwdxs
I3Y3Ing JI0J STQRIIPAR UTRAI SITOR O 03 § [RUOTITPPR
ve Juazdoyeacp Jejued umol pesodoad ey3 Jo woysn{oucn
8yl Iy *suoTivpusemonal  JusndoTansp oaoqe oyj A£q pasn
2q TITA DUR[ 2AIA621 3JRU] SIUNBSW @a0qe Arobajen ,oaleEsy, ayl
uy pajwiyen({y obwaioe bujpusosep eyl ‘pesu ay3 8IVIITP IeYIvw
ay3 pinoys (eacqe pajwijsnIl} sasn pasodoid oyy saoqe pue Isao)
uoysupdxa PaIR[al pUR TERTOISEWOD JOJ 8A19SaI UT PIIY g S9100
01 03 ¢ Aresvurxolrdde jey] popuamwWOIIT BT I :9AII0SY
*xatduod [eToIaTmOD
ay3 uy sainioniys Hujpueis-aa1j Jo/puw pajzezodiosuT letjel ng
‘sainjonijs pajurosy aq oj payedioyiue Aytiuvessasu jou sde Aayl
‘193u3D uacy 8yl yo uaudoTIASP TRTLIOWWOD afy UTYITA PIIRNITS
aq 03 pajedioyiue e 5STITITORI  .OT1Qnd., eyl (x) :a30j

goo‘ar 000‘9 000°'y 000'9 sauaTuaAu0)
000°Sy 000'S¥ @27330/1T0304
(1abs) teysaeuwon 3defo1d Iayjo
ov g nG oy 61 oY 52 9Atasay
) ds oo0o's Butqean
N g yavd
Katunumo)
(x) {x) 821330
(x) Lieaqyq
{x) 193sed
ov 1 2114
F1 3 Q37704
21149nd
ooo’ot 000°01 ooo’ot 000'01 €83uUTSnNg
Q00°st  o0oo0’s 000°’s 000’S 937330
000°0ZT 000°0E ooo‘or 000°0S 17939y

{3abs) TwyoIemIc)

00s‘ZT  00S‘Z 005°2 00s‘z 005°T 005°2 uotwyndog
00S‘t  0OL 00L 00L 00L 0oL TeTIuapyeey
Teaol g @BRYd ¥ eseyd € IWPYd Z @8WyJ 1 98wyl

*Atsnovaazd peleT[ GUOTIVPUDLWIOIBI WAIE PURT OYY [TRILP Iayjaa}
gaanbyy esayl *weay bBuyuue(d ewyieward oy3 Jo uoyjjzcd Teywm
Y3 3@ pejeniys ,3ejua) umol, IY3 jJo Jusudoyessp paswyd agn
01 93u7ax foyy ev 10dex STY3 UT PIIRATHUT S0 BUOTITPUSEODBI
pue suotsnyouod ‘sbutputi 3o seeyivcmng e DHulmoIiol ayL

HILNAD HMOL - SESN JO0 1HVWHOS

*aoefoxd ayy jo y aseyd jo uoyyzod Teaaf-pint ayl
uTY3ITA Palen3Ts aq TITm gasn [eTolawmion pasodoxd ayln (z)

*A3xedoad ay3 jo uoyilod yeyew aYy3 I pajeniye aq o3 pasodoad
87 (aejue) umoyl) z9jue) £K3tunumo) pascdoad ayy (1) 330N

01 S aalagay
auou auou I93ue) Teuotrbay
00°E 52°¢ (o2 5t* @ ¥-£)
{z) ssuatuaavol
0s°L 05°L (z) pooyaoqybyay
00°0f o0°0z (1} I9qus) X3Tunmmon
TeToawmO]
unuyXeH unuyeH o8 pueq
{oe10y) puvwag pajwutieiz
*ga733adoad

teTaIemmon buyazoddns 1ay3le puw ,IBUII UROL, UMO u3lr Iaey
03 pagnadxs ST waaw 3B fIRUTRARY IR SPUR] UYhEW SPNTAUT TTIA
a8eyd juanbesqne v JwY3l poolmIepun BY 31 TERYTUARY I sawoy
005‘€ Jo 3Jusmdojeasp 3o wseeyd 28I Y3 3J0] BUOTIWPUBIWODDI
A3aedoad Tejoasuwwod TiwIeno oy3l aussseidai SUOTANTOUDD
pue suoyidunsse buyizeddns pue setaewuns buymorfol oyl

SHOILVAHIRKODZY/ SHOISNTINGD 30 LHVKHANS

*SPUNRap JaNIRW J90U pue
e3edyoyaue o3 peumyy ST eoyyeawy 3w jusudoyasep
Tetozemuod (5) pur !§pivpuwis Ajunol 30aT3ex
(vor3ejusmayduy pue ubfEep 22n3ONIIBRIIUY *OT)
Epavpueys Juswdoreasp (y) !spuswep TwroTawwoOD
Tvuolbea eawpommosaw Ty1{m Ausudoyaasp
Teuotbax a9yjzo {g) !paysyiduosow eg TIIA
{axvak uey uy sewoy Q05‘g) 3Idafoxd ouyTeARy
9yl Uyl 3Irnqg e8q o3 sazYs Lrywey ,yeatdds,
pue sgesnoy jJo zequnu ay3 {z) {ajvzndoe
918 9ITIIS M-H 9Yy3 uT 8a3emI3s’d uoyaeinded sy
(1) :3eq3 ouwnsse s3ajPwiige AL *suoyydunsee
1938488 U0 pestq 9lv BUOTIUPUSLOOBI 383U
UXOL, PUR BIJRUIISD pUPDIP [UTIITWOD Pyl

:SHOILAWNSSY




L

{euoibail RUGTATPPR 9Y3 =3Iepouwoane AT3UTUSAUCY 03 AUApROI
1ofew ¥ uo 3ajsutasd 3oaford Yeyew 8yl Iwes aq o} pIuNsse
ST 123007 uaol A3TUnuWOD TRToIaumod [RTIFUT @43 JO UOTIWIO YL

‘wiay jusudoressp Iea&-Ud3 TPIITUT Y3 aaa0 (puel jo saxow
v/ A1ejwaixoidde uo yowa ‘8807FJO DUR UotIwys sebh arqyssod
«a1) gasn 3loddns pajviooser Y3TA 82J0I8 @duajusaucd bBuypueas
-a933 {y o3 £ Arqissod) 7ywieass pue (o27s uy 3esy aaunbs
000'cy Arejwwyxoidde) 193jusd pooyloqubyew wynwu ¢ f(pucuap
asaafp jo 9ee3y 3aenbs 00’021 e3jpuixoadde pajeoypuy  ue)
J0jusd Ajjunuwoes @ 8apnIouy 93vde [UTIILLWOI 107 PURWIP Jeivw
3083Tp paawaTpuy eyl ‘suosaad ppo’sT o3 005’6 ATeiwuixezdde
JO BEWaIDdUY uogawrndod 3233Fp  pejenyise Sy buiunsay

GHYH3Q 1I1Y3d0dd TVIJUIHHOOD

* (ausudoroAsp san3onizseajul Jo
sivak z Teyatur ayi Je3izw buyouamuos) sival g Arajewixoadde uy
payst1duoaan oq 11ia Juawdolaasp [eTIUapTsaa jo seseyd eat] Y3
eyl suvam syyl  -siead uway uyr pajardwen ag yyiA auswdordaap
[eTjuapysa: ay3 ‘e[npayss Suly pajedroyijue ay3 o3 buypiosay

*asutd
uT ST 9In3INIILBIJUT Y3 3O Y[Nq ey3j a3y pum sUII BIYI JO
uotawaydxa ay3y 3e utbaq Tris uandorasep Jo seseyd TejUspLedL
ayL +anopo  uen Juawdo(aAsp 1eTIUIPTRaI  2aI03eq Wi1@Tdwod
o7 siwad z Arejvwixoidde aiynbea o3 pajudioyjue st usmdofsssp
19T3uopTsal1 aduammod 03 A1P8SI00U VINIDNIEBIFUY TETITUT QUL

*potaad jusmdoraaap Ived-ual o3 I9ao Arferiuanbas padojasep
aq TTIA 99Beyd *S3TuUn [eTIvapIsal ooc Arajeurxordde aajoauy
o7 pasedoad sy eseyd yoeg -potaed Iwek-ual TRTITUT Y3 JI8AO
saseyd (5} eay} ur passolppe sy ue(d juandoyoslp TRTIUSpPIEaL
ay3 ‘*{juejrnsuod butuuetd pewal ay3l) Uotyerodio) TITACL "H'Y
Aq paaeoipuf suoyimioedxe buyynpoyss Xisujuyresd ol Buypaosoy

*@ousemod ued Juaudoissap
eswyd TeTIuapiEea  usy3 ‘(swe3y 3uswmdeyeasp o7eRq  J3IGI0
pue UOTINGTIIBIP puv @33R05 IIjem ‘EPROI ‘IT) SINIDNIISRIFUY
Jo0 STeART S=NOTIwA Y3Ta PIOTAIS 0Q 39377 I8N Wl QY]
*goj3yppr ul ceeseyd UT PIYINIIBLOD G TTTA Ing A19NCUVITANTE
pedofeasp @q 1o0u [[¥YA s8emoy asu aswy3z ‘LAysnoyaqo

*3z033e 3uyofl ayayl ybnoiayy aTyng eq TITA samoy
puR ’‘sisylo puw DUI4H YITA sjwiedoon TITA "IHHQ {-sawoy Iyay3}
J0 uojzonlsucs @Yy Joy ofqysucdsal 9Ivm 63TINTITIOUSQ pue
pepIvar 9l9a 853378 peajeIwoy 1L1en0T1A013) *83TUN [RIIUBPTELI
sgayy jo swos jo jusudoressp ay3l uy sjwdioraied pue ed73Idead
TeuoTITpRI3 woiy 3dedsp 11T AHHG  ‘#1doad 000’'ST O3 005’6
Aiejeurxoidde y3ia e3TUN TRFIUIPTEAL AU 005'c Ar23vwixcadde
S9pRoU] ewgyemey Io3 uwid awak-01 eyl +suofidunsse
TRIsAas uo paseq ST ,33jUe) UNOL, § JO JULLYSTIQUISE oyl

*suoszad gpo’sT 3 005’6 Areavwixoadde jo 3oafozd
ouyTeARy 943 3¢ aswelout uorajetndod e 89jEITPUT STYI ‘pIoyesnoy
3od suosaed § o3 grg Areqvwixcadde jJo e21s proyesnoy ,yeaydii,
eyy bugsn -8ae’& 18l 3x8U 8\Y3] I9A0 SBYTUARY 3B BITUN
Butsnoy pos‘e AreiewTxoiadde Buipiyng jo (wob ® sRY TTHHG @43
Iey3 ‘3zodex syy3 uy uoyidumsse buydAyzapun ue pue ‘poolsaepun
8T 31 *yaroab voyguwindod 3o spusal fwuorbaz pojsalozd 3der3ea
fayy o318 swytesey syl Jo juamdorassp QY3 WOIF AYNEII PINOA
q9y3 saswvaiouy uoyjerndod oy3 epnisut Jou op saTIvmwns wsayl

oos’es  00E’Z8  DOO'EL  QOB'¥9  o0L'9S TYeaRy J894
0056'ZZ O0DI'0Z 00B‘L1 00B'S1 0OB’ET eyeyoy yinog
oov'e 009°s 000°S oo¥'y 006°¢ eTeyoy YyiioN
000‘ET  O00¥’IT  00T‘0T 000’6 0o0B’L euoy y3jnog
oos'1s  poZ'Sy 00T‘0F DO9'SE  poZ'tE wuoy ylaoy
010z S00T 0002 G661 0661

S31Y¥3s ¥-H 3IVIS NOo (I¥vd Hi) o3svd
SHNOILJACCEd HOILVINGOd 30 NMOGHYIHE I1JINisSIa

tR2Iv q93aEdt IYJ I0J SIIUWUTIEI
vorieindod ay3 saw bButmoyye; sy3 ’‘suotidunsse asayy uo pased
*uothaa oy3 303 uvoyzerndod pazssfozd 3o aoinos Kaewtad ayny
S0 SIIUUYIBY SITIIS M-H $.939315 eyl slapTsuod sysATvue 8o

*8100& U3 IXPU QY3 IaA0 (apTmajeis
3TINQ =q o3 ayjun Butsnoy Qoo’F1 TwIed oyl
30 3aed) oeyyeary i@ sjvun Huysnoy Qos’t pIIng
o3 Tewol &, THHO ©Y3l apnyauy A[TIwIS908U 30U
op sajew{lss 8a739s Y¥-H oyl (z) puw !uorbaa ayy
Jo3 sajwuties uoyyeindod arqeioipaid asow yy
309[J81 697395 N-H B,93P3S 943 UT POIRIISATIY
suot3aafoxd uotieyndod oyl (1)} :39y3 sunsse
S9IRWIISS @83Y] *SIuoduod uUTLW oMl JAPTOUOD
suoyjdwnese puewap buyenoy pue uoyjetndog

$SHOXLIHNSSY

*waae buyuuerd
evyyeawy oYy buyuiesuosr epueT Iwoy uwyyeAsH 3o 3uswizvdag
@y) 03 peaedead 3i0des .eysdtwuv pue yaavassy IeyIUH.
16617 ’T sunp ay3 ur ebuipury ey3 uo peseq eie suofasafoad
pue uvoyidwnese uotjerndod asayy *lspioc uy 87 suoTjdunsaw
pue suoyjsefoad uotjerndod ayy jo mefAar ¥ ‘@astales
pur slanpoxd TeTDIGWWOD 0 puwmep 843 8Y ,333U] umOL, Y3
3o Buyseyd pue juemdotessp oyi Bupzsaizje @3103 buyatap v aouys

SHOILO3rO¥d ROIIVWINAOd

SHOISNTONOD QHY SHOILJAWASSY




6

10) jueineisar ajhis Atiuey e aparouy PINoa sjuvusy terosiewmos
TRIITUT  AT9NTT  ‘aoyavuzadns TeUOTITPRIY w» o3 woTaippe ug

* puvma)
TPuo1baz ayy jo swos 93epomsonse 03[? pinod Iajuad vvouﬂw
STY1 ‘aueuwdotasop tejjuepTsas woly puvwap 3021Tp pa3vmIIse
ay3 uy papnyaux (-o1doad gop‘g o3 000’z Atsjvuyxoadde 3o
s8va1ouy uotierndod buyirnsar e yIga Sawoy pot Arejeugxozdde
*ay) pelayduwos sy Iuandoyaaap TeTiuepyIsea jo aswyd
TRTITUY 843 19330 puewadp 5y} e3epommadap ATONTE TITA (3903
saenbs gop‘os Areavmrxoidde) adooe PUR 3zY8 STY} Jo Jajuad y

*a1doad 000's :39%IeH e3pnyxoaddy
V19 3983 aaenbs gpo’os 8275 9jourxoxrddy
‘82330 01 03 5 :ebraioy
St 03 § :sdoys jo zaquny
*31038 bnip 1o/pue jayacuradng sedoys iofey
*83D0TA28 Twuosiad
pue ‘gbnap ’‘spooy *-bH-o ‘spoob aauayusauoy iapyacIg
3a3ua) pooyzoqybyoy
H:1-]
d33ua) pooyloqubyay e sIuUTIap ueld Tezauag fjuno) yyeaey ayg

"SITITTTOeY Jxoddns pue ferozsumen
PaIeIal  g53UTSNG/AUTITING  Jo3 paat  ayy pue  @9T7ITITIRY
J0qIPY Ay3 yo ucyeuwdxa ayy se TTam SB ‘gpalw buypunolans pue
9JuTpawmy ay3 ut yiaozb uorjeyndod uo Paskq aq prnoa uoysuedxa
STYL ‘Puvmap  pue  voriwindod pasvazauy  y3iam 998RaIDUT
JoAINM OY3 e [aae] 3ajues ATunmmod v o3 puedxs T1im jeg)
8103 133083 uMol ay3 uy JuaudoT@aap TRTIIstmon apnituben zajuan
pooyzoqubtau @ epniouy Huyuuerd IPTITUT 3043 popusswodeI s 3]

ORVYMAQ 201240 QKV TIVLTY TVIDEMHHOD

"RY0d UIION PUV BTBYOY YINOS PUT Y3loN JO BISTIIETP
Y3 sapniauy A1javpucass pue ‘waaw Soyyeawy oyyioeds syy uy
paxajuan Aryrewyad ey L3aedoad eUNTEACY JUYJ 107 DOID JAIwu oYy
‘pucwsp f3yzadord eyoaauman butuiasuos satpnis 30 uogjuntwAe
43 4y3ITA 3Juadsysuod pue ‘etsATeur sTy3 Jo sasodand a3y o0z

*PURWIp TRTOISTMWOD
118240 STH} Jo 33wd 87 ‘193ue) umoy oyy pu® Ioqiwy ayy xeasn
AT3uaTuaatos pajenyys ‘oouds 803330 TPIdiumo)  Epadu Joqley
a3 butaiss say3yryoey 330ddns Puv soauyenq ‘suritace o3 paau
8yl puv Joqiey ewyywaey Y3 jJo uoysuvdxa eyy Ul U988 6] puvuap
TeTalaumos ayy yo jusubss y  sowds Teysacumos 3o 3oedse Tyujea
843 03 pUIvRTOsy J0U ST YRYTUABY ¢ puvmep aseds 91230100 Ry,

‘puoy
TENTTRY Jo y3jnos 3sal Aemybyy Turyeny uo £q1sdoxd Jaeybutyria,
ay3 v pesedoad useq sey Iajuso Buyddoys vy ‘uetd sTy3
ysyrdwosae o3 sysenbaz abtieys aen puet jo Aspruw oy3 uy Q1w Layy

8

*fAeaybTH nuvongeey usand Sy3 puw peoy Tuered Jo uoy3oagiajuy
a4l 3e A3zedead sy uo aejuad [erozamwon Jofew & burdojaaap
Uy  3IBII9IUY U PAIWITPUT SRy IBRIL TURTENORFITT Uosnd

*ebeliTA Buyddoys noynway s37 Jo uoysuwdxa ue pajsanbaa
sey (e3je3s3 doystg Jo waw juaudotassp e) JULMUIBIAU] PYIURYIUEY
*92Y8 837 Jo Duyiqnop 3sowle ue pasodoad sey {(neyyue1 woaz
pUOy TURTRI 93010%) lajue] buyddoys iswvosy wuoy aym 30 3J3umo
‘say3zadold piojped ‘uotatppe up  -A3TTfoey A3Tunuwos Buyastxa
531 Jo uorsuvdxe gJueoyyTubys © posuncuue soy eUoN~-RNTTEY
uy 1a3ua) buyddoys neyyueq -1a93juas Guyddoys Teuothox e jo uiojy
2yl uy puemap yeuoybax sy3z A3siaws o3 xarduod e jo juawdotaaap
Jo uotsukdxs 0] UOTIRIAPTEUOD JIPUN AOU 21w 831319doad [elaass

*323u90 Buyddoys yeuotbal wuoy y3loy v 103 39yrew Teuoybaa eyy
UTYIT (1B BIUIPTSIX ereyoy YInos pue yjloy “gpasn 1euotbai
21quassaloy ayy £JsTILS [[TA UoTsuedxe |eTolowwes S5, BUOY
Ieys ArayIr sY 37 pue waiw Syyy ut pazrreIatas st uoyviwrndod
Teuotbal sy +L3tavdes 1o3uas  (euotboz e o3 uotsurdxa
103 UCTIVIIPTSUOI IIpUN BUCY YIIOH UT BI3TE Telaras 230 BIYL

‘aq o3 pajoedxe
8T pue 87 eoydoad jJo uoraIRlIUIIUGD roqwaab Yl eIeym rwuOYy
~RNTIRY UT 87 GUYTUARY JO waiw 19YIew ayj uy Juandotaaap zajuad
butddoys Twuoybaz sgy 103 waae AToAIT Q30w v -waiw seypeAwy
943 uy ‘uozyioy butuuwid ay3 uyylTA 2o ‘21n3ngy oquessaio]
a3 uf wvoiljernded jJo feAaT SBIYY 2302THUT Jou Op s8IDTYIED
Bayxes ¥-H -jusudorossp 83y L373sn[ o3 I9pio uy wuotaeyndod
buypuncians uy opp’os Ata3ewryxoadde sazynbai 1ajuss Teuotbax y

*(uotanqya3sip uoyawindod puw w1doad
30 glaqunu {wnise yjoq) worjwynded sy 03oey butyTUYT SjeTpouwy
ayy "ovyIRaRY 3w 3ojusd bHurddoys t(euotbaa @ o ‘butuuerd
w133 buol puw ‘juswdoranap AIVTPALWY JYI ATWY] SI0300F [RIIAIS

*21eY] pajvpouonap
99 ued puemap 323ITPUT pur  JoaITp ‘Juawdotassp 30 aseyd
PYNRU ay3 203 PaIRdYOTIUR ST J23Ua) UMOL TRUOTITPPE UR aaurs
‘2193 Ieak-01 TPIITUT SYI UTYITA 8318 ay3 uo Jajuao bBuyddoys
Teuoibaz aywas-sbavy v jo uoyisnizsuon 243 103 puewsp jwuojbaz
PUR  TEJGT JuaTayyIng 8T oIsyl 3eyy pajedrstaue gou 8T 3II

*waaw butuuvrd
943 UY SJjUIPTELI  SUYTOARY oY) a07 ga737un3loddo  Butddoys
JuatuaAslod puw osar3Fleduos 830915 YA Iajusa STYY *eaaw
Butuuetd seyieawy oy3 Jo voaw TeTjueptsal butacab pue padojeasp
Syl uTYITA ‘Uy¥nET pe3esal oq plhoys aejues pooyzoqybtau eyl

"papasu BT 37 Eajvaypuy
39Yavm 2yl 3T ‘uoysuwdxs in3n3 afqyssod 10j ‘1equsd oYy o3
Juaselpe ’apisw 398 aq prheys spuer @AlgEeY  -spuvmap yeuotbaz
Y3 jo uoy3red w pue SIVTPILWY oYl anles PInOA BIYL  °pucmap

(2
t
(8]
L} ]
14
b
"
A
i
s )
+
tR
4
™y




Tt

‘a1npayas STUL ‘quandoreasp {eTauapysa: jo sesayd palequnu
ppo ay3 buyanp parnpayas 8§ juandoyeasp aseds ssaujeng poajuyal
pue juendotassp 11oddng ssauysng/fowtayavu ‘oaoqw @6@D 83 UY 8Y

+uoyje3zzcdsueal jo quawlaedag 93935 9yl ST IIUNUI]
{erjuazed Jo 3ISTT 9TYI UT PIPNHTIUI rauoyaviade oqawy [IRIA0
ay3 o3 Teajusd 3I@wi ‘vere Joqivy puvusp ybiy 9y3 3o 3ne xaydwod
257330 TeIjUsd B Uy IIed0] 03 pabeanooua aq pynoys saTIFIUR
ssayy ‘A3yoeden paswalduy 8,I0QIRY eyl HITA SISWIIDUY aoqawy
ay3 punoie pue uf eovds JOJ puURESp By  cewyyvavy Jw B3TITITO6]
pajtury eapy AT3USIIND B13YI0 PUR BTRUTWISL IVYTUATY '3ebng
enyeuey ‘s51aylolq Buno) ‘uosipd 8% Yans satuedwo) 98N @DT330
a1eddns pue sissn Joqiey ofow QpNTOUT SIUEUIY a1qeqoad ayy

+pa1apjsUu0d 9q PINOYS Iun JDTFFO SSAUTENQ/IWTITIRU
03 pajoaap A3ITTIOVI #07F30 [iOWs @ tqusudoyaaap
Terjuapiser jo aIseyd TRTITUT 8U3 3o j1ed sy +quandoTanap

Te1juspysal jo soseyd snotava a3 butanp @autd aywl
pruoys 3Juande(aAsp PajeTal puR @93f3jo 3Jo 2INpaYyas otaeweysis
e ‘puswap srqeqexd oyl A3STIES 03 Suwem ¥ SR pue set33edoxd

butioqybiou 1@ao abejueape aa73T3edwod ® uywPjLIEM 03 JIIplo U]

-5193Ua2 Y3 Y3ITm pajeioosse aswds 901IJ0 PIpUIImOIIL Y
03 uotaTppe ut aoseds @o73j0 3aoddns pue Tvuoyasagoid pajetal
12303 3O [@4R] 3003 axwnbs 0pp0’0f 03 J003F aienbs goo'oz ey3 uy
aq pInoa 8pIIU SEAUTSNG ISYJ0 pue [RTIIJUWOD eUTITIRE pajwIwl
ay3 ‘uotsuedxs gayIT[ToR] JOqawy 8yl jo Butwyy eya uo Bugpueded

TVIDUEHHOD SSANISNT/ARILIUVH

*{y pur z gaseyd Butanp sa10319
gouatuasucs pue {g eseyd K1oaewyxoxdde]} jusudoyasap paseyd ay3
JOo pus ay3 Iy IajuId pooyzoqubteu eyy pryng *@7) jueudorassp
asgyd Jo siwef ,buyjmuzajre. Byl uy auandotaasp YPTIUIPTEAL
ayy Jo suotilzod UTYITA SITIOIE SIUITURAUOD § O3 ¢ Ay1qyesod
pue (3933 =awnbs 000’SY Kyojeutxoidde) aajuan pooyzoqubtau @
30 UOT3ION13BUCS SY1 BIFUSTPUT UOTITPUILUCIAL SYL ‘UOTIINI3EUAD
23018 @ousTuLAucd Y3 3JO DuTTNpatds eyl 8T 'IIIUL) UKOL Gu3
uy @sn Dy3foeds @ 3jo0u ybnoy3 ‘uoTivpusmmodII BIYI UT PIPHTIUI

*xafdwos TeTIILuMOD/TTPIAL
L1015 om1 SUA 10 I001I DUOJas ayl Uo 89awds ADYFFO0 380U buyowid
Aq peyseyrduosoe g uwd ATUL «jusmdofeasp TIU303 843 YIIA
apyouion o3 panpayss 9F ausudofanap 20y3jo ‘IIEUD Kxvmmns Iyl
Uy paavdfpPUl BY *JI9jued I3 o3juy pajeibajuy jusudoyaasp 01330
{eiolewuod jo sesuwyd @21yl eie vaeds (yw3ea Y3 bBupjuewatduwod

-gasn Jayjo pue Guyglord ‘aduapiey
‘po1azas pooj :Buypniouy ‘sjelinc YRILx 1dYio jo Kyataeas w
Aq peijzeddna eq TYIa A3¥T70P§ STUL -3uvue] Joyouw paysTIqeIss
ayy =aq proys XA37110R3 seyavuiedns aofww w ‘auyed STyl W

-1
Pt

L&
{8

01

+quaudorarap ,J393Ud) UAOL, IY3 JO J200F TETIIGUWOD
11ea@x sy3 dn ayem [TIa 3997 aaenbs gop’o0Zl Ayegywuixordde
{gat31adoad [eyoisuwos eyl Jo uotaaTdwon 1933w pue ‘Juamdoreasp
TerjuapyeEsr  Jo eswyd U3JTI oYz 3O UOTENIIUOD WY 3I¥

*gowoy Qp§’E UT pIsnoy
saydoed po0D'ST ©3 005°6 Areieutxoidde Jsgqunu 03 PajdoIdxe

87 uotaerndod weaw (wooy oyl auied sTY3 I sIn200 Jusudotansp
{e1auapysaa jo eseyd Y33T3 @43 se anodo prnom Jusndoyeasp
207330/1TwaRl [RTDISuWOD 9y} JO UOTsuedua Jo Taal] [Ruly oyl

-aoeds sjueusy buylstxs jo uoysuedxa astoauy
I7IA Bwos eTIYm ‘S3UENG] AU A3sTies TI1ia saeds [euoyjTppe
sTY3 Jo auwos *g9a3 oaenbs poo’ozt Arsivuixcoadde usyjy
pue 1993 aiunbs gpo‘o6 Areaemyxoxdde o3 weir Twydiammos B30}
ay3 Hutbuyaq fjucudoraaep TwTIUapYsal Fo sasvyd yis pue pIf Y3
30 uwoy3eTduwos oyl Y3TA INJ00 pInoys uoysusdxa [eTDIATWOI SYYL
*gived jo Jaqunu @ JIAO JIJUID UMOL Ayl UTYITA Poeds TIP3
TRPoxaumod O 3333 aaunbs 000'0L TURUOTITPPE UE JO UOTIINIIBUOD
oyl YITM PartysTIvs aq pinoys Juasdorsasp (eTIULpIsad
3o sasuyd juenbasqns QY3 WOl PURWLP VY] EIIVITPUT ISYiww BYL

-ar1doad g0o’ST :393IwH ejwwixoaddy

V19 45 000°05T ©3 45 0DO‘0S :9Z15 ajvwyxoaddy

*0f 03 01 :ebwazoy

*0¥ 03 ot :8doys Jo Jequny

‘21038 Quawiaedsp Jotunl 10 Ljataep :sdoys aofel
+ggount;dde Tyvas puw Iaempivy sv yans
‘smaly .euj[ pivy, pue ‘BuUTylolos S¢ yone

‘swe3] euil 3Jos. snyd ‘spoob ajuajuasua) :epraocig

Iajue) AjTungmo)

:89 I93ue) K3Tunumon B SIUTIGP UL TUIBUID AJUNOD TIVARH Iyl

*,ae3jue) Ajyunuwo), v JO @ILIS
Y3 Yowal puw puvwap Butaoib syl y3TA puedxs pinoys ,Ia3Ua]
pooyaoqybteN, oyl ‘Jucudoreasp TRIIUSpPYTSea Jo seseyd jusnbasqns
yata doreaep o073 senurluon waie bDuyuueyd aeyreawy ayj 8y

s *{nrnyoucy
30 OITH ‘womiwM ‘VUOY-EPATYRY)} BUOTIVIOT IJIYIO UY SITITITOR]

98Rq Dutujujuiem BTyYm PRYTPARY IV EIITAISE JJTTIOINS wpiacid
ATVIYT YT¥A ¥i1eSn BBUQYL ~ERUTIIL  TVouTsERjoad Tebay puw
QORVINGUT ‘93LIES TVII VPNTOUT EBEON @DTIFO [WIOILNWOd TeTITUI

*193U93 QU3 PUNOIR PUR UTYITA Fuaudoleaap [RI2avtmod Jo seevyd
TRTITUT 2Y3 UY papniouy 2q pynous souds @57330 jo (31937 =ivnbs
000’5 Afejvwuixoadde) waaw pajyugl ¥ *893TA398 Tvuotamajoxd
pue 3zoddns o3 pagtwiy 8% 9owds 30TII0 TETDIIUWOD PIIEITTIIV

*R2038 SeTpuUNyIIem (wiauab o/puv sawapiaey @ £ d
pus uotljwls esuyToseb/aniales ayiqowolny .acmasu“uhw uoh%u“””u

¥
3
{3
ty
2
§
¥
8
]




z1

pe3sonIYBUOD oG PINOYS AITTTORF IUTETE ¥ CCIWTEH UY .afuy
OTYny¥. S,"THHO pue . TTvH UAOL. DTTYEN YDURYE Jajied Iyl 2ie STYI
3o saydwexa poon  -say3fiTow} LUTILAW PARY sSaTITUNIWOD AUumH

*¥aJIe [RIjUID B UT SZTIPIJ0B pUu@ 93Waldal ol
atdoad ao17e sv Tlam B8R ‘133Uad> IY3 Jo S3dadse [RTIIGTWOD JY3
qao0ddns dyey (yIs 1ajue) umol eyl o3 oydoad Buybuyag 1ajus)
unol, ay3 uy ajebaibuoo o3 si1eyjo pue sjuapisal abeincoua syieg

“AOTaq U0 PIjULUOI @Iv BSall -papaau sev ‘uoysuvdia
10] puUR @A10S91 pue SITITIIOR) Dutgeawm ‘syaed jo 3Isysuod asayl
sgasn Ajjunewos Jo K3eTiea B Opn[OU PINOYS 133U3) UMOL OYL

53S0 LLTHOHHOD

. sjusndotascp TRialcuwwod jo aswyd puodas pue [eTITUT Y3
uy an>ao piuoys @owds STYI IO UOTIONIYSUCD PUR UCTIRIOTTR adeds
*gjuaeyawdap e3w3s pue Ajunoy Joj eowds aDTIIO ,IITTI9IWS. 103
uotTiwoorTe pue (9x1sap os Loyl 31) 5837330 IHHO JO0J UOTIWIOTTW
aawde epniouy Aizobajen ,eo5y330, eyl Japun snpo3 Azwwyad eyl

“£377T0R3 A1paqyy ot1rqnd © I03 uUOTIVROTIW UR SPRTIUT pInoys )

qusudoyaaap un%auu usol PYy3 wo seseyd quanbasqng +3133U35

. : eyl uylTa eoeds 1o sinjoniys Durtpuwis-a2l}] w@ eq Jayjya prNOd
uuu:ouE.o._.u:unwuuuodgauu.ﬂ u:uemo.nu:avuuuuqeu nﬁ.a.ouﬂuoumomoqﬂmsnxufouuucnﬁnuuuouunoano?:mv

PUe TRTJ1awmod pauvueyd pue papuattuonay © i
UT P3G oY Bex20 01 b1 b Kiogeeamiondd ww:uooco 9A39B821 Juuyl TIv3ea  [eIoemmod 3o @swyd TRIITUY Oyl UY GTqeiIeAR apwu

. PopUSLWONET BT 3T oq prnoys eaeds +sadtAlas AIR1qIT puw aotazes Teysod apnyaug
.”w”mmuwuﬂﬂowwnwﬂﬂucau.w:s MMMEMu 30 puey yawd E¢ 91w @eEn snoTaqo STyl 3Iepun sjuaucdwos Azewyad oar  -butpwey ,330ddns, do:u
TP 3 PTAOD puey 8yy3 ‘wfrajuy syl uy Jepun paztacbajwo @ie saTITITOR] oyiqnd Jo 3o3dse pucaes oyl

) *(quondoieasp pajuiea pue
Juanbag PUR TETIIEmm0d s3juowuaaach Yooy eys jo sat3yowded pue speau paayenzad oyl uo
puey eﬂwun..u._uﬁ wwmuuwm.”_o uwﬂouﬂwumuu 30 suotixoed) uoyavoorye Aitawwrad spusdep uof3onIIGUOD Joj Bututly oyyyoeds oyl ‘Ielusl
T3 30 § 9bud uo punog nunq:_u 70 h.w ¢ 8930I3aNI(]  3Jodaa UAC] 8Y3J PuUNCIR pUR U] 6pPOGU DIDY] BINPONMODIR 03 BAIPET UT
‘1972Isumod ‘9Y) spasu @In3ny 3oj cﬂ-.“”:uﬂuoﬁuw Ewnuuuu wwquuo D g B e ump ) LLEoe] Do eI que pue o111 ‘adttod oo
usol, @43 Butpunczans spuet TEUCTITPRR quy3 _uo_u:chuuau w%:ww pa93u0d jo emede Axeupad a3 fAzobaiea ,fausbiaws, sy3 aspun

*AOT9q PIUTTINC 2IP 8BIYL °237330 pue 3ioddns ‘AoucbhHisuwa

{*puer @A39s21 3143 jo swas ieweae  Azswyad eary3 seeduoous juaudofessp A3YTIaR3 oTIANd

Uo 3q prunoa juowdotessp [vI2Iamwos jJo eseyd puodas o .
Juaudoresap paje{al pue TRIIIImWOD San3ng u_n_.u chnuam mﬁnn“ww
SY PU®[ ,°Al8891, STHI JO OQwWoS *93100 g7 Atazewmixoadde SAPLTONS oriERe

aq 03
q PaJeUWIISd 87 a19EI3 U PIeY weaw PURT  TRTITUY aYyg *o1qIxar3 eq prneys butwyy pue bBuyzye eowds sssuysng/ewpiTavu

*B313TUR3Ix0ddo yamoab aangng pue puvuap pajaedxaun joj 203 SuOTC (WHg luotsuudys e DuTinpauos TE13d6 637 Inoqu uAouy

do1d pue ITQUIIPAR opou ST UOTIVUIOIUT OFITaeds olow jun  ‘usxou
wmncwwﬂuuuow”uﬁ_www_u“q .w“n u.amd u:oum&%n%c:au _uuu.:..ou PUE TRTIIemuO0D 91w suwld votsuwdxe Jogawy TwaIauab wwﬂgz .—"._.:,.énwﬂ vounﬁuouuu
303 uoysusdxe 339nbape n.m_..nmw o nuuwwqmumm”u _w”.wmﬂuoh%uwﬁu.a v pue jueudotaacp Joqaey butuyolpe ay3 uo Lryiemyad spusdop saeds
- 0 - *
£2063382 9AT0893 o4 87 8950 ,A3TuNEN0D. 3 .Comnuﬁwo uocﬂ.".w M“M gEautsng/ewyatace oyl jyo Euyrnpayss puw bBuyzys oyyyoeds ey

\woud .xuiﬂnn 393u0) LAOL 843 30 59ENOY Jo juendotanap
’ otessp ay3 uo poucy3ITpuos A{worFioads aq 30U pue ‘loqavy ARYTUATY @y3
jo sveeyd TerolaWmd pue  TWTILGPTSR  UTITUT oy3 buyanp 30 uoysuedxe o3 YITA AT309ITp I10W ApPTIUTOD Eso:%ﬁ.uvacxua




ds 000’061 45 000'001 TejoL
ds ooo’‘oL 45 000‘or 000Z-9661
ds 00009 35 000’09 SEEE-1661
ds 000’09 ds oo0p'os 0661-6861
eteyoy S/ wuod s/n

PusKag adTIJO - PPYTUARY - SBPURT IWOH URTTRARH Jo jneuziwndag
MdHD 9HIH

*sxvak gz
03 §1 3Ixau ey3 Jeao §9313¢ sf Aya3pwixeadde jo weie puer j@703 ®
U0 puswap eouds TRYOIawWOd Jo 3983 aaunbs ppp’glc ATeseuyxoxdde
Jo pumwap T{TwiLaoc uw o3 sejenbs 8Ty *juemdofaaep
843 3JO @JURTRq Gyy JI9AD JUROme Jeliurs e pue ‘(solaw
St L1 Avejeuixoidde jo waie puey w Buyssudwosua) jusndoteasp
ary3y jo sawak (pr) uey TEFITUT el 3Ieao 3933 wawnbs
ZeL’Lsz Areaewyxoidde 103 puvwep v ejwaypuy spuvmap TuRucibex
pur pejeter 33aloxd -3283 aaenbs gpo’sE o3 000’0Z JO pusmep
Te11Iaumod Jueley w Sapnyouocd sysi{wuw aItoylL ‘progesnoy Iad
asuds [eTOIewwWOD Jo 3Jesy aienbs 1g-gg Jo obvisaw puersy uw uo
paseq 3as puvedp A319doad Teyo1sWwOD JoF SUOTIRINOTNS Alvang

stad{edy I9awH - oyeng twubys
dNCHED "IVSIVHddY HOWLSTIVH

ds 000°s6T 45 000°911 0002
45 000°#¥T 45 000°68 S66T
dS 000°EL as 000°sy 0661

puruag [RIOL pPuEwag JuIpIsey
puvmaq yeuoybay jo y gf eunasy

878ATROY JOYIVH - WYNUYH oyend
MITHYYR L¥Ed - DHAX

45 00D'9ET 45 000°S6 000z
45 000°10t 45 Q00'€L G661
4s ooo’1s: 45 000°LE 0661

puFmag [e30L Ppuwwag Jusptsey .
puvwag Teuotbay Jo y sz swnssy

8T8ATRUY 19%IUH - RYNEH oywng
HIOIMUYH L¥3d - OHdA

45 005 'E6E 0Qoz

35 00s°T1E S661

35 00¥‘E61 0661
vamyey

uerd 0Z0OZ Yauwy Ioyaed
HY'Id 0Z0Z HIONWY daduvgd

45 009*11 ds 009'g 0102

45 ouL's ds o0z’L 002

as 008’9 ds ooo‘s 000z

a5 GeZ'y 3s pot’e 5661
Yoy no7

sowds 907330 sYBATeUY JoNIGH - uetd ayayeyevay

4s 006°08 4s 000’99 0102

. 45 009°'¥L 45 00%’ss 5002

as oot’zs 45 00%’es ao0z

45 001°2Z¢ 35 006°'€e 5661
woTH no

23uds TeToIsemo) AYRATRUY J0NINH - URTd GyIRTuYy
HW¥Td HALSYH FHINVIVEM

*Buguuerd eayaiaw Uy enuyquod
30 uojIviusKa(dwy jo eebwis snotawa uy Jayae oae a3aefoad
Y3l 30 yomeg *suoysnfound £Apnis eay3oadsea ay3 eae pa3eyT
801nbT3 QYL -uoyenyouod puwvmep pejvmTise 9131o0eds SY3 IpnTauT
83TPRI SUI JO YIBA  *IDFAISBTP RIEMYO¥ Y3nos syi uo syaetdus
Kaevutad y3ta 83072381p jo ebumi Peo1q 8143 8apniauY waliv Jayieu
o13139ds eyl ‘RUOY Y3InOS puR YIloN puw eTRYON YIhos puw yIIoN
SpNTOUY weae Jayave Syl ‘BITPNIF SYI JO Yows UT SBUOTITUTIep
380u Ag *30afo1d aeyjeawy sy3 jo weiw A9YIRW  JPTTUTE oy]
Uy pusmop Ajzazedoid [RTOIRMLWOD Jo Bayinuung eawe Buymaoyiogz ayg

SATHVHHNS ANVHAG "TVIDUTHHO0D




Ly

6061 IaqUaAsoN -OuI ‘AdU3TUM-JIOPUDADT-UOBTRIRN ‘TIUMUH JO
pueysI ‘wucy Y3IION FO 3IDTIISTA 9Y3 UT Paeao sataladorgd jeniay
TURTRNONTTYT U’and pajnafas 10} s[eljtajod 33yIeH Jo eyeireuy

0661 tyadv
SYOTMIVH Iwa3d DHAM ‘TTeARH  ‘ereyod Y3jaoN ‘fjunmwo) 32089y
QUOYNYWH Peun{d 9Y3 303 Juawssassy Jowduy JwosTd pue Sjwouosy

061 Iaquajdas ’*sul 'dnoan Tesyvaddy woxISTIVH @yl
*faTunumo) esn-paxtH oyend Twubys pasodoxg ayz 103 Apnis JeuawH

gasT asnbny ‘sajersoesey
aayy buiH ‘nuotndney e 31080y poesodoag 303 eYSATRCY JONIUH

o661 X1oniqag ‘yreavy
Fo £K37839atun  ‘UOTIRAIBTUTWPY sBseursng jo ebarfos  ‘aejue)
QOTAVONP3 PUR YOAWSEBIY 93W39F TWoH [TwawH ‘yresed uT Aa3snpuj
3109 eyl jJo sjordm] TejUSHUOLITAUZ pPue JINIRH ey3z butzAeuy

91

5861 AvH ‘-ouy ‘dnoap Testesddy woigsyreH 8yl ‘Tresey
‘gpucy Y3xoN ‘IXTeuRyoy 1Ir pajedoq] sBulpfoH IJuoijuwang aioy
-£1°0LF @4y3 JoJ sTsATeuy @8 3s9g puw 38aybiy pue Apn3ys jeyaeH

9861
39G0390 ‘NOTAIRH Juad ‘TTwmed ‘Quoyd Y3I0N ‘33089H 2,9)WAY D43
Je Jusmdoroasa 11088y 103 Juamsgessy Joedul [RIST4 pUR JTHOUGIA

5861 eunp ‘AaulTym
~IapURAIT-UOSTIIUN ‘TYeARH ‘wauyed Uy paleno]l  so13ledoad
Yosuvy JI8yIvd PpejdeIes JoJ STPTIUA0d  I9NIeH Jo sysAfeuy

c8st 3Isnboy “yoymavy 3jwed ‘Tyemsy jo pueysl Iy3 uo erayoy
ganos ut Atunmwoy 3acddng pesodord e Jo Juoussassy J9NACH

B86T
Azenuwp JTOARH ‘AINTOUOH ‘I23U3) [WITPIH 8.UEBND eyl ‘TTEmRH

Jo PURYSI oYl 03 5007 03 $86T1 sysATeuy uoyioafoag voyimindog

{sysiieue
pue ZXgains Ajyunumoa -oul ‘senanosay  AjTunmmon Buyparout)
11088y PTPYod YINOS Y3 J0j IUewaIwls Jowdml  TeavcwuOITAUR

L8961 AvH ‘sa3wroossy
masyy BufH ‘3y088y wiwyoy y3nos pasodoad oz sysAyeuy 3JoyIEN

0661 ATne “IOTAIBH Iwod DHAY ‘TTeAwH ‘wuoy yiloN
‘ayayeteal ‘Ajjunuwo) pauuw]d WYIYO[RAY I0J IJUSWSSVSSY YIeH

8861 Axonuep ‘YayaleH 1uad OHAY ‘elsAteuv 393N aysyeywsy
butuuetd 93935 3O 8571330 ‘ueia Twuoibey TIeael 389M

juaujredag Sutuveid Launo) yyeAeH ‘uotbay TyeawH
IBIAYIION QY3 203 SpIIN VIANIONIIRLAFUI Joful ey3 Jo JUsuUSEEESY

Juewiawdag bGugtiueid Ljuncy JYwawH ‘ueid Teicussy Ajunc) Jyvawy

9861
Aui ‘gajeroossy mey) BUTR ‘uUPTd SRYTEARY ‘opue] Iwoj uBTIEARH

*30afoxd e7y3 jo sysiiouw ay3 uy passTAdl
#Ioa XAoyj ‘paitd useq Jout eamy Aol 919430 STYYM *310daa
PIBOTIUS @y3 uT PIJEI] ULIq eawy s3lodea wsaqy uf sbuppuly
ay3 yo AupH “30afo1d oy} 3O A3TA3I ay3 uUT paTaplsucd SITPNIS
pue sygiTeur ‘s3zoder ay3 jo ewos jJo BuT3STl @ 8Y buymortoy ayl

QAKIATATH SL¥0dEH 40 1HAVEDOITAIG




APPENDIX B

GEOTECHNICAL ENGINEERING
RECONNAISSANCE
By Geolabs-Hawaii
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