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Mr. Joseph K. Conant

Executive Director

Department of Budget and Finance

Housing and Finance Development Corporation
Seven Waterfront Plaza, Suite 300

500 Ala Moana Boulevard

Honolulu, Hawaili 96813

Dear Mr. Conant:

I am pleased to accept the final Environmental Impact
Statement for the Kealakehe Planned Community as satisfactory
fulfillment of the reguirement of Chapter 343, Hawaii Revised
Statutes. This environmental impact statement will be a
useful tool in the process of deciding if the action
described therein should be allowed to proceed. My
acceptance of the statement is an affirmation of the adequacy
of that statement under the applicable laws and does not
constitute an endorsement of the proposed action.

When the decision is made regarding the proposed action
itself, I expect the proposing agency to consider if the
societal benefits justify the environmental impacts which
will likely occur. These impacts are adegquately described in
the statement, and together with the comments made by
reviewers, provide a useful analysis of the propesed action.

With kindest regards,

Sincerely,

> "
JOHN WAIHEE
bce: Hon. John €. Lewin
r. Bruce Anderson, QEQC
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CHAPTER I

INTRODUCTION AND SUMMARY.

1. APPLICANT AND BRIEF PROJECT SUMMARY

The Housing Finance and Development Corporation (HFDC) of the State of Hawaii is
filing this environmental impact statement as the future landowner of the Kealakehe property. The
majority of the property (approximately 800 acres) is owned by the State of Hawaii Department of
Land and Natural Resources (DLNR) with an additional 10 acres owned by the Hawaii Housing
Authority. The remaining 150 acres included in the proposed project area are owned by the Queen
Liliuokalani Trust and intended to be purchased by the State of Hawaii for development by HFDC.

The HFDC proposes to develop the 960-acre project area as the Kealakehe Planned
Community, a residential community containin g approximately 4,100 units, 60% of which will be
affordable for-sale and rental housing units.

2. PROPOSED GOVERNMENT ACTION

This environmental impact statement is prepared in accordance with Chapter 343, Hawaii
Revised Statutes and the rules and regulations of the Office of Environmental Quality Control. It
has been determined that the environmental impact statement is required pursuant to Chapter 200 of
Title 11, Department of Health, Administrative Rules, Subchapter 5(b). This document is being
prepared to accompany a Petition for Boundary Reclassification from Conservation and Agriculture
to Urban, as well as a Conservation District Use Application for development in the Conservation
District prior to requested boundary reclassification.

3. PURPOSE OF THIS DOCUMENT

The purpose of this document is to identify and assess environmental and social impacts
that could result from the development of the Kealakehe Planned Community. Preparation of an
Environmental Impact Statement requires a detailed analysis of the subject property and the
proposed action and includes the preparation of technical support documents which are included in
the appendix to the EIS. This process enables the applicant to identify weaknesses or
inconsistencies in the project plan, Propose mitigation measures designed to address potentially
significant adverse impacts, respond to critical public and private review of the project, and
ultimately create a well-planned project that is sensitive to the physical, natural and sociat
environment within which it is proposed.
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4, STATEMENT OF OBJECTIVES

The proposed project is intended to implement the Governor’s Comprehensive State
Housing Plan in West Hawaii. The primary objective of the Kealakehe Planned Community is to
provide affordable housing units in the West Hawaii region. Itis intended that the master planned
residential community be developed in an economical manner. Additional objectives include: the
provision of necessary infrastructure and facilities to support the residential units developed; the
distribution of units such that 60% of those developed shall be targeted for persons or families
meeting the income criteria for affordable housing eligibility; the provision of 40% of the
developed units at market prices to generate revenue to reduce development costs of the affordable
units; and, the leasing of commercial land to be developed in support of the residential uses for the
purpose of deriving additional income to support the provision of affordable housing.

5.  PROJECT DESCRIPTION
5.1 Project Setting

The state-owned lands of Kealakehe are located in North Kona, Hawaii approximately two
miles north of Kailua-Kona and five miles south of Keahole Airport. The proposed project is
situated on the western slope of Hualalai mountain on a portion of the Kealakehe property
extending mauka from Queen Kaahumanu Highway to the existing Kealakehe community,

Kailua-Kona is the regional center of the western side of the Island of Hawaii. Historic
Kailua Village serves as the town center and primary visitor attraction. The village is surrounded
by 2 mix of resort, commercial, light industrial, and residential uses. In July, 1987, North Kona
had a population of 20,500, compared to a population of 13,748 in 1980. Resort growth proposed
in coastal areas of South Kohala and North Kona is expected to result in a significant expansion of
Kailua-Kona’s population over the next twenty or more years creating an increasing demand for
new homes, both affordable and market-priced, as well as expanded residential-oriented public
services and facilities.

5.2 Planned Community Development

The Kealakehe Planned Community is proposed as a mixed-use master planned community
which will include housing, recreational uses, schools, public facilities, commercial areas, and a
public golf course to be developed by the County of Hawaii. The project site is divided into
fourteen villages ranging from 23 to 72 acres with an average size of 42 acres. Each village is
intended to be developed as a single entity with a unifying urban design theme to be proposed and
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implemented by the village’s developer. While detailed design elements will be left to each village
developer, the HFDC will establish overall design standards which will be included in the master
plan and will be applicable to all fourteen villages. These will include guidelines to preserve
viewplanes within and among villages, criteria for the sizing of infrastructure and its linkage
among villages, roadway design standards to minimize through traffic on local streets, landscape
requirements, and standards for the allocation and distribution of residential unit types and sales
prices within the separate villages.

The master plan proposes the development of approximately 589 acres of the project site
for residential land uses, with a total of 4,158 units. Each village will feature a mix of residential
units equal to 60% affordable and 40% market priced. Affordable units are targeted for the elderly,
special need group, assisted (very low income and lower income), and gap-group (moderate
income) families and persons. Market units are targeted for families and persons of above
moderate income and those earning incomes greater than 140% of the area’s median income.

5.3  Proposed Infrastructure

Water: Based on the overall project demand at full buildout, a total production of 3,298 gallons
per minute (gpm) will be required from wells serving the project. These wells are proposed to be
located above the 1,600-foot elevation at sites yet to be determined. At full development, a total
storage of about 5 million gallons (MG) will be required for the project. Storage will consist of
three reservoirs. The system will also include all the necessary transmission lines to residential and
non-residential land uses as well as complete fire-protection hydrant system.

Wastewater: The entire project will be linked to the Kealakehe Sewage Treatment Plant, now
under construction on the makai Kealakehe parcel. The project will generate approximately 1.86
mgd of wastewater. Treated effluent from the STP will be used to imrigate the proposed Kealakehe
public golf course.

Drainage: Drainage for the entire project will be handled by drywells of approximately 5 feetin
diameter with a depth of 20 feet. Drywells will be situated within road right-of-ways wherever
possible.

Power and Communications: The proposed development at build out will generate a demand
for approximately 10.76 megawatts. This will result in the need for the development of two new
10 MVA/12 KV substation transformers and a new region-serving 69 KV transmission line. Major
transmission lines will be located along primary arterial roadways.
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Traffic Circulation: The project area will be intersected by two proposed region serving arterial
roadways. The first will extend from Mamalahoa Highway downslope across private lands owned
by Palani Ranch, through the Kealakehe property, and intersect with Queen Kaahumanu Highway.
This roadway is referred to as the Kealakehe Parkway and is intended to be developed as a four to
six lane arterial roadway within a 120-foot right-of-way. The roadway’s intersection with Queen
Kaahumanu Highway will initially require the development of channeling lanes. As traffic levels
increase, the intersection will be converted to a grade separated interchange.

The second arterial roadway proposed for development bisects the project site, extending
north to south, generally along the 300 foot elevation. It has been proposed by the County of
Hawati to serve as a major arterial with a 120-foot right-of-way paralleling Queen Kaahumanu
Highway and extending from Palani Road to the northern end of the North Kona District. Itis
generally referred to as the Mid-Level roadway. Development of the Mid-Level roadway within
the subject property will be timed with the phasing of residential development and related public
facilites.

6. SUMMARY OF IMPACTS

Impacts to the environment are expected as a result of the development of the proposed
project. Adverse impacts will be mitigated where possible and offset by benefits resulting from the
project.

6.1  Shop-Temmn Construction Period Impacts

+ Increasesin noise and air-borne particulate matter (fugitive dust).
* Increased construction vehicle traffic.

» Potential increase in storm run-off and potential erosion of imported top soil during
revegetation period.

6.2 ng- I

» Permanent changes to the topography of the area due fo grading and site imﬁrovements.
» Loss of grazing land.

« Increases in storm run-off.

» Loss of open space character of the property.

» Lossof existing flora and introduction of exotic flora species.
I-4
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* Loss of some archaeological sites.

* Increase in resident population.

* Increase in vehicular traffic.

* Introduction of pollutants associated with urbanization.

* Increase in demand for public utilities, including water service, wastewater treatment,
solid waste disposal, storm water drainage, and electrical energy.

* Increase in demand for public facilities and services, including recreational
opportunities, public education, public health care services, and protective services.

7. SUMMARY OF PROPOSED MITIGATION MEASURES

A variety of actions are proposed to mitigate adverse environmental and social impacts.
With regard to short-term constuction impacts, the use of properly muffled construction equipment
should be required on the jobsite, State Department of Health's construction noise Iimits and
curfew times can be enforced during project construction to reduce noise and vehicular traffic
impacts. Fugitive dust can be controlled by watering active work areas, covering open bodied
trucks and utilizing windscreens at construction sites. Impacts of soil runoff during the
construction and pre-landscaping phases would be mitigated through careful design of residential
areas, management controls established during construction, and a comprehensive landscaping

program to be implemented with each phase of development.

Long-term impacts will be mitigated through the comprehensive master planning of the
project and careful attention to environmentally sensitive areas and social concems. Major
mitigation measures include:

* Conformance to all appropriate reguléatory guidelines and procedures.

* Preservation of significant archaeological sites and the designation of a 27-acre
archaeological preserve.,

. Preservation of endangered plant species, including the establishment of a 5-acre plant
preserve and the funding of a long-term mitigation program.

*  Design and construction of infrastructure sized to accommodate the entire project,
including potable water sources and transmission lines, wastewater transmission lines,
storm drainage system, all in full compliance with County Department of Public Works
and State Department of Health standards,

* Implementation of a new regional roadway system including providing a 300-foot .
setback for Queen Kaahumanu Highway, construction of a new mauka-makai arterial
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roadway and grade-separated interchange, signalization of access road intersection at
Palani Road, and construction of a portion of the County’s proposed Mid-Level
roadway across the subject property.

* Inclusion of an elementary school site and high school site, public parks, a recreational
center, neighborhood-serving commercial areas, a 30-acre Civic Center, and a public
golf course in the proposed master planned community.

» Utlization of slow time release or rapid uptake fertilizers to prevent groundwater
contamination.

8. SUMMARY OF ALTERNATIVES CONSIDERED

Development of the project at a small scale, that is to say, development of only a portion of
the property area was considered in the course of master plan preparation. It was determined that
the smaller the project, the less feasible it is to cover necessary off-site infrastructure costs,
including potable water development, wastewater treatment, and roadway improvements. Many of
these costs might be borne by the State regardless of the size of the project, and be passed on to the
prospective owners of the housing units. Reducing the number of units in the development may,
thercfore, result in increasing the costs to the units and decreasing the affordability to the target

group.

An alternative to the proposed project is to leave the land undeveloped (the ‘no-action’
alternative). While this alternative would maintain open space in an area where significant urban
expansion is projected, it is not compatible with the Governor’s policy promoting the utilization of
State property for the development of affordable housing. '

Agricultural development of the property including activities such as crop cultivation may
not be economically feasible due to poor soil conditions, topography, and the lack of potable water
and access roadways. The cost of developing the infrastructure necessary to support large scale
crop cultivation may be prohibitive because the development costs would greatly exceed the income
received from cash crops. The continued use of the property for extensive grazing of livestock
may be incompatible with existing and proposed uses of neighboring properties due to primarily to
odors and insects associated with large herds of cattle.

Limiting the development of the subject property to recreational purposes such as public
playing fields and parks may not be economically feasible given the cost of infrastructure needed to
service the site, including roadways, sewer and drainage lines, potable water, and electrical lines
versus the income derived from recreational activities.
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. There is no evidence that the subject property would yield quarry material of sufficient
quantity or quality to warrant such activity. However, the use of the property for resource
extraction is not compatible with the projected uses of the neighboring Queen Liliuokalani Trust

property.

!

The use of the property above Queen Kaahumanu Highway as a possible resort is not
considered to be practical from a marketing point of view; it would simply not be competitive with
ocean-oriented resorts.

TN TS TR mr e e

i~ Development of the entire project area for public facilities, commercial or industrial
L development would not contribute to the provision of affordable housing in the region, a goal
clearly established by the Governor of Hawaii.

In addition to the above alternatives, eleven alternate configurations for the proposed
i residential community were evaluated in the course of master planning the project. The preferred
- project concept is based upon the refinement of these alternatives.

}

9. SUMMARY OF UNRESOLVED ISSUES

™ The cumulative result of public and private planning efforts in West Hawaii is an

~ uncertainty at this time about the interrelationship of these plans and their collective impact upon

such basic issues as the timing or phasing of regional infrastructure development and the location

and phasing of major growth-inducing public and private facilities such as a new landfill, a

regional hospital, a university campus and a regional sports center. Although state, county and

l private landowner plans are presently unresolved, the public review process of their various plans
provides an adequate forum for the discussion and evaluation of the inherent issues. The

— publication of this environmental impact statement will contribute to the resolution of presently

i unresolved issues.

L e T

10. SUMMARY OF COMPATIBILITY WITH LAND USE PLANS AND POLICIES

-
i
The proposed project site is located adjacent to West Hawaii’s regional center on land
D designated for urban expansion by the Hawaii County General Plan. A small portion of the subject
property is designated Urban by the State Land Use Commission. The requested government
action will permit the implementation of the project to fulfill the Governor’s affordable housing
D goal for West Hawaii. The project has been determined to be generally consistent with State and
" County land use plans, goals, objectives, policies and priority guidelines.
!
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11.  NECESSARY APPROVALS AND PERMITS

Following is a list of major approvals and permits required for the implementation of the
proposed project. Additional permits and approvals may be necessary. In addition to State Land
Use Commission approval for redesignation of land use districts, the HFDC will seek necessary
State and County approvals for the development of the project. However, pursuant to Act 15
(Session Laws of Hawaii, 1988), the proposed development can be exempted from County general
and development plans, and zoning requirements. HFDC, in its implementation of the Kealakehe
Planned Community, will be working with the Hawaii County review agencies for the review and
approval of project plans and specification and issuance of required permits as called for in Chapter
15-73A, Hawaii Administrative Rules.

Permit or Approval Authority
Conservation District Use Permit Board of Land and Natural Resources

Land Use Boundary Amendment State Land Use Commission
Potable Water System Approval State Department of Health
Underground Injection Control Line Approval ~ State Department of Health

Water Master Plan Approval Hawaii County Board of Water Supply
Drainage Master Plan Approval Hawaii County Department of Public Works
Change of Zoning Hawaii County Council

Subdivision Approval Hawaii County Planning Department
Building and Grading Permits Hawaii County Planning Department

-

h

o -
——

1°s

ar 22 32

1

.
i

L ¢ gxr




CHAPTERII

TTOUT D U CTOCT O OTI Ty Ty v o<



3

A

2

(-

C0d

CHAPTER 11

DRESCRIPTION OF THE PROPOSED PROJECT

1. REGIONAL SETTING

The state-owned lands of Kealakehe are located in North Kona, Hawaii approximately two
miles north of Kailua-Kona and five miles south of Keahole Airport (see Figure 2-1). The
proposed project is situated on the western slope of Hualalai mountain on a portion of the
Kealakehe property extending mauka from Queen Kaahumanu Highway to the existing Kealakehe
community. The project consists of a total of about 960 acres of land.

Kailua-Kona is the regional center of the western side of the Island of Hawaii. Historic
Kailua Village serves as the town center and primary visitor attraction, The village is surrounded
by a mix of resort, commercial, light industrial, and residential uses. In July, 1987, North Kona
had a population of 20,500, compared to a population of 13,748 in 1980. Resort growth proposed -
in coastal areas of South Kohala and North Kona is expected to result in a significant expansion of
Kailua-Kona’s population over the next twenty or more years creating an increasing demand for
new homes, both affordable and market-priced, as well as expanded residential oriented public
services and facilities and commercial and industrial uses.

Kailua-Kona is presently served by three principal arterial roadways; Queen Kaahumanu
Highway, Palani Road, and Kuakini Highway.

2. EXISTING AND SURROUNDING USES

The proposed project site consists of four primary properties identified in Table 2-1 below
(see Figure 2-2a and 2-2b). All four of the properties are presently vacant.

TABLE 2-1: TAX MAP PARCELS

7-4-8: 17 800.823 State of Hawaii
7-4-8: por. 12 150.000 Queen Lilivokalani Trust
7-4-8: 43 8.041 State of Hawaii
7-4-19: por. 43 2.000 State of Hawaii
TOTAL: 960.863
II-1
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The project area is bordered on its southwestern comer by a parcel of property totaling
approximately 43 acres which contains a variety of uses including the Kealakehe Landfill, a
County transfer station, the West Hawaii Humane Society animal shelter, a privately operated
terminal freight storage facility, an electrical substation, and a County police substation. The 43
- acre area is depicted in the project’s master Plan as the site of a proposed Civic Center. However,
the area is not included in the HFDC's Petition for Boundary Reclassification to Urban nor this
Environmental Impact Statement because it is under the jurisdiction of the County of Hawaii.

As depicted in Figure 2-3, the project area is bordered on the northeast by land belonging to
- Palani Ranch and used primarily for cattle grazing, and on the northwest by land owned by Robert
" McClean and used for quarrying of rock, a ready-mix concrete batch plant, and boat storage and
repair. ‘To the east, the property is bordered by the existing Kealakehe community (Figure 2-4)
which includes a number of State-assisted public housing and affordable housing projects;
Kealakehe House Lots Increments I and I (fee simple); Kealakehe Public Housing; Kaimalino
o Muli-Family Units; and La'ilani Multi-Family Rental Housing project; as well as the privately
. developed Jack Hall Memorial Housin g. Together, these projects contain a total of 428 single
family and multi-family units. Located adjacent to the existing housing projects are the Kealakehe
Elementary and Intermediate Schools. A privately owned residential subdivision consisting of
approximately 268 lots lies further east, across Kealakaa Street. To the south, the property is
- bordered by lands owned by the Queen Liliuokalani Trust, including the Queen Liliuokalani Village
~ which contains 183 single family leasehold units, and a portion of Palani Road, as well as the
- County owned property discussed above. Queen Kaahumanu Highway borders the property on
the west. The Honokohau Small Boat Harbor and the Kealakehe Sewage Treatment Plant -
(presently under construction) are located on State owned land makai of the highway and the
subject property. The state owned Kealakehe property makai of the highway is not included in the
-~ project master plan or this environmental impact statement. '

3. IDENTIFICATION OF THE APPLICANT AND THE PROPOSED ACTION

.

r_] The Housing Finance and Development Corporation (HFDC) of the State of Hawaii is

- filing this environmental impact statement as the future landowner of the Kealakehe property. The
™ majority of the Kealakehe property (approximately 800 acres) is owned by the State of Hawaii

o Department of Land and Natural Resources (DLNR). The State of Hawaii Housing Finance and

Development Corporation (HFDC) intends to acquire Kealakehe lands from the DLNR for the
development of residential and support uses. Two small parcels, totaling approximately 10 acres,
located makai of and adjacent to the existin g Kealakehe I and II projects are owned by the Hawaii
Housing Authority and are available for development by the HFDC (see Figure 2-2b).
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The remaining 150 acres included in the proposed project area are owned by the Queen
Liliuokalani Trust and intended to be purchased by the DLNR for eventual sale to the HFDC to
serve as a residential expansion area for the Kealakehe Planned Community.

The HFDC has prepared this environmental impact statement for inclusion with its
application to the State Land Use Commission for a boundary amendment to redesignate the
subject property from Conservation and Agriculture to Urban.

4. INTENDED USE OF THIS DOCUMENT

This environmental impact statement is prepared in accordance with Chapter 343, Hawaii
Revised Statutes and the rules and regulations of the Office of Environmental Quality Control. It
has been determined that the environmental impact statement is required pursuant to Chapter 200 of
Title 11, Department of Health, Administrative Rules, Subchapter 5(b). This document is being
prepared to accompany a Petition for Boundary Reclassification, as well as a Conservation District
Use Application for development in the Conservation District prior to requested boundary
reclassification.

5. ACCEPTING AUTHORITY
The accepting authority for this EIS is the Governor of the State of Hawaii.
6. PROJECT BACKGROUND

The proposed project, to be known as the Kealakehe Planned Community, is intended to
implement the Governor's Comprehensive State Housing Plan in West Hawaii. Master planning
of the Kealakehe Planned Community is being undertaken by the State of Hawaii through its
Housing Finance and Development Corporation. '

The primary goal of the project is to provide affordable housing opportunities in response
to existing and projected increases in demand for affordable housing units in the West Hawaii area.
Itis estimated that there is a need of approximately 30,000 to 40,000 new housing units in this area
of the Big Island over the next 20 years.

Planning for the Kealakehe Planned Community began in 1987 with the preparation of a
Concept Feasibility Study which evaluated a number of development alternatives for the State
owned Kealakehe property. Following publication and review of the Concept Feasibility Study,
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the original project area which encompassed State owned land on both sides of Queen Kaahumanu
Highway was reduced to include only that portion of land located mauka of the highway. Once the
project area was determined, efforts were directed to the preparation of a project master plan. This
environmental impact statement is based upon a master plan which is presently nearing completion.

7. DEVELOPMENT CONCEPT

On July 1, 1987, the development, financing, residential leasehold and relocation functions
of the Hawaii Housing Authority (HHA) were assumed by the newly created Housing Finance and
Development Corporation (HFDC). Prior to the transfer of these functions, the HHA’s former
Executive Director, Russell N. Fukumoto, prepared a memorandum titled Affordable Housing
Development Concept (March 20, 1986) which stated:

“The development concept basically incorporates a planned development with
emphasis on providing a large percentage of residential units affordable to lower-
income and gap-group families. This concept is predicated on government
acquiring, master planning, and developing large parcels of land in the various
counties...Section 359G-10.5 allows the [Hawaii Housing] Authority to develop
projects that include market units. Under this concept, the net income derived from
the sale of these market units could be used to reduce the cost of some or all of the
affordable units within the development.”

The memorandum also presented the criteria for development of affordable housing by the
HHA. The Kealakehe Planned Communiiy proposal is generally consistent with four criteria set
forth in the memorandum:

reasonably priced land

adjacent to existing or planned infrastructure
relatively flat land; and

close to employment centers, existing communities
and/or areas of growth.

The proposed project consists of a residential community of approximately 4,100 housing
units, with 60% of the units to be sold at prices affordable to persons earning low and moderate
incomes and the remaining 40% of the units to be sold at market prices. As set forth in the State
Housing Functional Plan (1989), “affordable housing” is defined as for-sale and for-rent units
targeted for persons or families within the following income groups: :

1. Very low income - those earning 50% of the area median income and below;

2. Lower income - those eamning between 50% and 80% of the area median income;

3. Moderate income - those earning between 80% and 120% of the area median income;

4 Above-moderate income - those earning between 120% and 140% of the area median income.
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However, it should be noted that the affordable housing to be developed in the Kealakehe Planned
Community is targeted only for the first three income groups presented above. Housing units
priced to meet the needs of the fourth group, above-moderate income, are considered to be market-
priced units.

Development of the project will be phased over a period of approximately twenty years
with the construction of a total of 14 Villages, each with the requisite 60/40 distribution of
affordable and market housing units. The HFDC believes that the inclusion of a variety of housing
types and families and individuals of varying income levels within each village is preferred to the
establishment of homogeneous residential areas which lack variety in unit types and group people
of similar incomes. The development of the market housing component within each village is
intended to assist in offsetting, to some degree, the cost of providing a mix of affordable housing
units targeted for a range of need groups. A developer will be selected for the construction of each
village. The actual character and aesthetic design of the village and its various components will be
left to the developer. The HFDC intends to coordinate the provision of regional infrastructure to
serve the villages.

Under this development concept, the State will act as the lead in the development of the
proposed project and assumes all risks associated with land acquisition, master planning and
obtaining the necessary land use and zoriing permits.

8. STATEMENT OF PROJECT OBJECTIVES

The primary objective of the Kealakehe Planned Community is to provide sorely needed
affordable housing units in the West Hawaii region. Itis intended that the master planned
residential community be developed in an economical manner. Additional objectives include: the
provision of necessary infrastructure and facilities to support the residential units developed; the
distribution of units such that 60% of those developed shall be targeted for persons or families
meeting the income criteria for affordable housing eli gibility; the provision of 40% of the
developed units at market prices to generate revenue to reduce development costs of the affordable
units; and, the leasing of commercial land to be developed in support of the residential uses for the
purpose of deriving additional income to support the provision of affordable housing.

9. MASTER PLAN

The Kealakehe Planned Community is proposed as a mixed-use master planned community
which will include housing, recreational uses, schools, public facilities, and commercial areas. As
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discussed earlier the total master planned area encompasses approximately 960 acres. The master
plan includes the eventual development of a 30-acre Civic Center on County owned land in the
vicinity of the existing police substation. However, analysis of this element is not included in the
environmental impact statement. A land use summary of the master plan, including the Civic
Center, is contained in Table 2-2. The master plan land use concept is presented in Figure 2-5,

The project site also includes a 195 acre area located immediately east (mauka) of the Queen
Kaahumanu Highway which is reserved for development by the County of Hawaii as an effluent
disposal area for the County’s Kealakehe Sewage Treatment Plant which is presently under
construction on the west (makai) side of the highway. The effluent disposal area will be
transferred by Executive Order of the Governor from the State to the County. As a means of
putting the land to its most productive and beneficial use, the County of Hawaii proposes to
develop the area as a public golf course serving the Kailua-Kona area. While the golf course site
has been included in the environmental analysis herein, details of its specific Iayout and operation
fall under the jurisdiction of the County and are unknown at this time.

The project site is divided into fourteen “villages” or neighborhoods ranging from 23 to 72
acres with an average size of 42 acres. The configuration of the 14 vﬂlages 1s presented in Figure
2-6. Each village is intended to be developed as a single entity with a unifying urban design theme
to be proposed and implemented by the village’s developer. While detailed design elements will be
left to each village developer, the HFDC will establish overall design standards which will be
included in the master plan and will be applicable to all fourteen villages. These will include
guidelines to preserve viewplanes within and among villages, criteria for the sizing of
infrastructure and its linkage among villages, roadway design standards to minimize through traffic
on local streets, landscape requirements, and standards for the allocation and distribution of
residential unit types and sales prices within each village.

The major entry to the project is proposed at Queen Kaahumanu Highway and will offer 2
panoramic view of the entire community extending upslope from the eastern edge of the proposed
golf course. A large commercial shopping area serving the entire community will be situated along
the left (north) side of the roadway which will be bordered on the right by the public golf course.
Residential development will begin at the eastern boundaries of the commercial center and the golf
course. A secondary entry, which will serve as the project’s initial entry during the first phase of
development, will be situated at the makai end of Kealakehe Street which presently deadends at the
project’s eastern property boundary. Views from this entry will offer an uninterrupted vista of the
entire region’s coastline extending from Kailua town to Kaloko Point. Landscaped entry features
will be developed at both locations. Eventually, additional entry features will be developed at

II-11
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Kealakehe Parkway ’s northemn entrance to the property, at the Mid-Level roadway’s north and
south entrances, and at the intersection of Palani Road and Waena Drive, an additional roadway

extending across the upper elevation of the project from Kealakehe Street.

9.1  Residential Uses

The master plan proposes the development of approximately 589 acres of the project site
for residential land uses, with a total of 4,158 units. These units are distributed among the
fourteen villages as presented in Table 2-2 with an average village size of about 300 units. Further,
each village will feature a mix of residential units equal to 60% affordable and 40% market priced.
Affordable units are targeted for the elderly, special need group, assisted (very low income and
lower income}), and gap-group (moderate income) families and persons. Market units are targeted
for families and persons of above moderate income and those earning incomes greater than 140%
of the area’s median income.

Housing unit types are distributed within the Kealakehe Planned Community according to
the proportions presented in Table 2-3. However, the distribution of units within each individual
village varies as a result of specific design considerations. For example, because of the high
density of multi-family units in the existing Kealakehe community, no multi-family units are
included in the two villages abutting the existing community. Similarly, because of the opportunity
to capture increased revenue, the largest number of multi-family market units occurs in the villages
abutting the public golf course. However, in an effort to maintain a uniform density among the
various villages, small clusters of multi-family units are scattered throughout the community. The
distribution of unit types within each village is included in Table 2-2.

TABLE 2-3: DISTRIBUTION OF UNIT TYPES

UNITS TOTAL  PERCENTAGE
| Multi-Family Rental 852 20%
Multi-Family Affordable 192 5%
Single Family Affordable (low/moderate) 1,444 35%
Subtotal: 2,488 60%
Single Family Market (above moderate) 228 5%
Single Family Market 1,232 30%
Multi-Family Market 210 5%
Subtotal: 1,670 40%
TOTAL: 4,158 100%
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Single Family (for sale) Units

Kealakehe Planned Community contains a total of 2,872 single family units intended for
sale. This equals approximately 69% of the total units to be built. These units, which include both
affordable and market units, are distributed throughout the fourteen villages on a total of
approximately 479 acres of land with an average density of six units per acre. About 81% of the
total amount of residential land in the community is designated for these units. Affordable and
market units are scattered within each village rather than clustered to ensure a heterogeneous
distribution.

Multi-Family (Gor sale) Uni

Multi-Family units for sale total 402 units or approximately 10% of the total units in the
community. Ata general density of 12 units per acre, these units occupy a total of 33 acres, or
almost 6% of the total residential land. The multi-family for sale units are distributed in clusters
from two to four acres in size. More than half of the total number of units are market units situated
in small clusters fronting the public golf course fairways and clubhouse to maximize value. The
remaining units are situated in small clusters near major public facilities such as schools and
shopping areas.

Assisted Multi-Family (rental) Units

In recognition of the need for assisted units for the elderly, lower income persons and
families, and special need groups including single-parent families, 20% of the total units, or 852
units, have been set aside as multi-family rental units. With a density equal to that of the market
and affordable multi-family units (12 per acre), these units account for 71 acres of land or nearly
12% of the total available residential land. Distributed among ten of the fourteen villages, the
multi-family rental units are clustered in areas averaging about 7 acres and are located adjacent to
schools, commercial areas, parks and recreation areas.

9.2  Recreation, Parks and Open Space

Nearly a quarter of the total area of the Kealakehe Planned Community is allocated to
recreational, park and open space uses. The master pian distributes these uses in a manner that
enhances the character of the overall community while providing visual relief and reducing urban
densities within individual villages.

II-17
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As discussed previously, a 195 acre site situated on the lower portion of the project area is
proposed for transfer to the County of Hawaii for development of an 18-hole public golf course
and effluent disposal area for the County sewage treatment plant being constructed makai of Queen
Kaahumanu Highway. As presently designed, the proposed Sewage treatment plant will require a
minimum of 150 acres for the disposal of effluent derived from the treatment process. The use of
effluent for irrigation purposes provides an efficient and cost effective method for recycling a
valuable resource and lessening demand for potable water.

The golf course design features three distinct lobes intended to maximize residential
frontage along fairways which, in tum, increases revenues derived from the market housing to be
sited there. The golf course design provides adequate buffer areas within each lobe to ensure the
safety of housing fronting the fairways. This design is intended to lessen the danger in residential
areas from errant golf balls.

In addition, the course is designed to provide a physical buffer around the existing
Kealakehe landfill. While the HFDCis relying upon the County of Hawaii to close the landfill in a
timely manner and undertake measures that will result in the site’s eventual conversion to an
alternate use, itis not expected that the site will become avajlable within the next decade.
Therefore, the landfill site must be buffered to whatever extent possible from residential activity.
Once the Iandfill has been closed, and hopefully mined so that underground fires are permanently

extinguished, the site offers an excellent location for a driving Tange or a passive open space park
area, ‘

Finally, the proposed golf course area includes a three-acre club house site near the central
lobe. This site is readily accessible from major roadways and the surrounding community, should
the County wish to expand the club house use to include meeting rooms for non-golf related
activities, as is the case with other golf course club houses located adjacent to residential areas,

Parks and Recreation

The proposed master plan includes three separate neighborhood parks, each approximately
four acres in size. The first park is located at the mauka end of the planned community in Village
#2 adjacent to the existing multi-family development along Kealakehe Street, This park provides a
long-overdue recreation area for the existing community and fulfills a previous commitment by the
HFDC to provide a park for the community. A second park is located near the intersection of the
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Mid-Level roadway and Kealakehe Parkway in Village #6 adjacent to two multi-family unit
projects. The third park is situated in Village #14 along Waena Drive near Palani Road.,

A three-acre recreation center site has been proposed adjacent to the second park. The
recreation center is intended to serve as a focus of activity for the entire community and is sited at
the corner of Kealakehe Parkway and the Mid-Level roadway to maximize access as well as to
serve as a distinctive visual element.

Naturzal Preserves

Two environmentally sensitive areas identified within the project site are proposed to be set
aside as natural open space preserves. The first is a twenty-one acre area located in the
northeastern corner of the project area which contains a number of unique archaeologic sites. By
setting aside the area as a preserve, the integrity and cultural value of the site is ensured.
Interpretive signage within the area could be provided as a means of informing visitors of the
meaning and significance of the archaeological sites.

The second preserve consists of a five acre site along Waena Drive about midway between
the property boundaries near the 550 foot elevation. The purpose of this preserve is to protect a
cluster of eight uhi uhi trees, a federally designated endangered species. A total of nineteen adult
trees have been located within the projzct area; the cluster of eight and eleven additional trees
scattered throughout the project area. The HFDC has been advised by the State Attorney General's
Office that no endangered plant can be moved or relocated under existing state law. Therefore, in
addition to preserving each individual tree, the designation of an Uhi uhi Preserve for the cluster of
eight provides an opportunity to establish a passive open space area within the community that may
provide educational and scientific benefits (note: detailed information concerning the Uhi uhi trees
and mitigation measures to ensure their preservation are discussed in this environmental impact
statement under the section pertaining to Flora).

It is anticipated that both preserves will have limited or controlled public access due to their
sensitive character, although, control at the archaeological preserve may be less stringent utilizing
limited hours of operation and posted instructions or rules rather than security fencing or regulated
access.

9.3  Public and Ouasi-public Facilit

Inciuded in the Kealakehe Planned Community are a variety of land uses that support the
II-19




residential community, including schools, churches and day care centers, and a Civic Center. The
location of these facilities within the project area helps to reduce commuting time, increases
pedestrian access and enhances the overall quality of life in the community by making a full range
of services readily available.

Schools

Two school sites are proposed for development within the community. A ten acre site has
been selected along Waena Drive near the project’s southern property boundary as the location for
an elementary school to be operated by the State Department of Education, The site will provide
space for a facility serving up to 900 students, play courts, library, dining room and administrative
building. A forty-five acre site located on the makai side of the Mid-Level roadway, south of
Kealakehe Parkway is proposed as the site of public high school to also be operated by the
Department of Education. The high school is expected to accommodate 2 maximum of 1,700
within 75 classrooms. Included among the high school’s facilities are administrative offices, a
dining hall, library, physical education building, gymnasium, football/soccor and baseball fields,
and tennis courts. The slope of the high school site averages from 510 10%. Since this is steeper
than a typical facility, additional land has been provided for the site. Thus, the total area of the
high school is consistent with what is required by the facilities branch of the Department of
Education.

Both the elementary school and high school will be served by project infrastructure
including roadways, water, sewer and electricity.

Civic Center

Included in the master plan is a 30 acre area that is designated as a Civic Center, located on
County land in the vicinity of the existing police station, makai of Kealakehe landfill. While this
specific property is not included in this environmental impact statement, it is included in the master
plan as a Iong term use for the property. It is recognized that the ultimate disposition of the landfill
will determine the actual use and phasing of new construction on the property.

It is recommended that the Civic Center include the existing police station, a fire station,
county government office building, a judicial complex serving West Hawaii, and similar public
buildings which might include a public library and federal post office.

II-20

b Iy

P |

¥

1

i

-

T 2= pr g= m=



f

ro.

(=

()

r-1

- mmm1ﬂrem:vmm TR

hurch D n

Two separate three-acre sites have been set aside for quasi-public facilities, which would
consistof a church/day care center complex, The first site is located in Village #4 along Waena
Drive between a proposed Elementary School and the Uhi uhi Plant Preserve. This location helps
to centralize the destination for pre-schoolers and elementary school age children. The second site
is located within Village #7 near the entrance of Kealakehe Parkway into the Project area. This site
was selected to help buffer the intersection from the adjacent residential community by providing a
complimentary land use that can serve as a visual amenity.,

Commercial

The master plan also includes three Separate commercial areas to serve the Kealakehe
Planned Community. The first is a 20-acre site located at the intersection of Kealakehe Parkway
and Queen Kaahumanu Highway. This site serves as a buffer for the main highway and the
neighboring light industrial land uses proposed for the property just north of the site, and will
provide commuters as well as area residents with efficientaccesstoa variety of shopping
opportunities, due to its close proximity to both region serving roadways. It is expected that the
20- acre site will be developed as a community shopping center and will include anchor tenants
such as a major grocery store and department store, as well as speciality shops and consumer
oriented retail outlets.

In addition to the community shopping center, two smaller nei ghborhood commercial
centers are provided in the master plan, The first is located at the northern border of the property at
the point where the Mid-Level roadway enters the project area. The second will be located on
Waena Drive near its intersection with Palani Road. Both sites will be about three acres in size and
could include a “mom-and-pop” type of grocery store, drug store and sundry shop, or similar
facility. These centers will provide additional convenience to the residents of the community while
helping to reduce the need to commute greater distances for small item or spur-of-the-moment
purchases. '

9.4  Infrastructure

General descriptions of the infrastructure designed to support development of the proposed
community are presented below. More specific information, including graphic presentations of the
individual systems are included in Chapter VI.
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9.4.1 Water

At full development, a tota] storage of about 5.0 MG will be required for the project, This
storage will be required as follows: 2 2.5 MG reservoir at the 325 foot elevation; a 1.5 MG
reservoir at the 595 foot elevation; and a 1.0 MG reservoir at the 935 foot elevation,

The 935-foot elevation zone will be served by a system including the 1.0 MG reservoir, a 12-inch
diameter transmission line and a 12-inch branch main. The 595-foot zone will be served by the 1.5
MG reservoir, a 24-inch transmission line, a 16-inch branch line, and a 12-inch line at the mid-
level road. The Proposed system for the 325-foot zone includes the 2.5 MG reservoir, a 24-inch
transmission main, and a 12-inch transmission line,

The system will also include al] the necessary transmission lines to individual residences
and non-residential land yses as well as complete fire-protection hydrant system,

9.4.2 Wastewater

The entire project will be linked to the Kealakehe Sewage Treatment Plant, now under
construction on the makai Kealakehe parcel. The project will generate approximately 1.86 mgd of

9.4.3 Drainage

Drainage for the entire project will be handled by drywells of approximately 5 feetin
diameter with a depth of 20 feet. Drywells wil] be situated within road right-of-ways wherever

possible.
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9.4.4 Powerand Communications

The proposed development at build out wil] generate a demand for approximately 14,350
kva, which is equal to 10,762 Kilowatts or 10.76 MW. This will result in the need for the
development of two new 10 MVA/12 KV substation transformers and a new region-serving 69 K
transmission line to serve the proposed community. Major transmission lines will be located along
primary arterial roadways.

9.4.5 Traffic Circulation

The project area is intersected by two proposed region serving arterial roadways. The first
will extend from Mamalahoa Highway downslope across private lands owned by Palani Ranch and
will enter the project site at its northem boundary approximately 2,100 feet west of existing
Lai’lani housing development. The roadway continues downslope in a gentle curve approximately
600 to 900 feet inside the northern property boundary and eventually intersects with Queen
Kaahumanu Highway just south of the intersection of the highway and the Honokohau Harbor
entrance road. This roadway is referred to as the Kealakehe Parkway and is intended to be
developed as a four to six lane arterial roadway within a 120-foot right-of-way. Itis proposed to
be developed in three phases. ‘The first phase will consist of that portion of the Kealakehe
Parkway located within the Kealakehe property. It will be linked to the existing Kealakehe
community via an extension of Kealakehe Street, A second phase is proposed by the State
Department of Transportation to extend makai from the highway to Honokohau Harbor and follow
the shoreline into Kailua town. The third phase will link the Parkway to Mamalahoa Highway at
some future date, The roadway’s intersection with Queen Kaahumanu Highway will initally
require the development of channeling lanes. As traffic levels increase, the intersection will be
converted toa grade separated interchange,

The second arterial roadway proposed for development bisects the project site, extending
north to south, generally along the 300 foot elevation, It has been proposed by the County of
Hawaii to serve as a major arterial with a 120-foot right-of-way parallelin g Queen Kaahumanu
Highway and extending from Palani Road to the northern end of the North Kona District. Itis
generally referred to as the Mid-Level roadway. Development of the Mid-Level roadway within
the subject property will be timed with the phasing of residential development and related public
facilities; most notably the proposed high school.

A third roadway running mauka of and parallel to the Mid-Level roadway will link
Kealakehe Parkway to Palani Drive. This roadway, referred to as Waena Drive by the County of
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Hawaii, is proposed as a 60-foot right-of-way and will eventually require signalization on Palani
Road.

9.5  Project Phasing

The project will be developed in 14 phases with a sequence corresponding to the 14-village
configuration presented in Figure 2-6. Construction will begin in the mauka portion of the project
area once all necessary land use approvals have been obtained and move in a westerly direction
downslope to the Queen Kazhumanu Highway. It is likely that the villages fronting the golf course
will not be constructed until the existing Kealakehe landfill is closed.

The first phase of the project will include the construction of the portion of the mauka-
makai roadway, with the property boundaries. Construction of the mauka portion of the roadway
linking it to Mamalahoa Highway will be undertaken once a specific alignment has been subjected
to the necessary environmental and design analyses and land acquisition has been completed.
Construction of the first phase of the roadway is targeted for commencement before the end of
1990, if all necessary land use approvals are received in a timely manner.

9.6  Project Costs

Infrastructure costs correlate to specific utilities and have been allocated in terms of off-site
and on-site costs. These costs reflect only actual construction and do not include survey, design,
marketing, master planning, land and other non-construction related cost items. Costs are
presented based upon 1990 constant dollars.

The total off-site cost of the entire 765-acre project (960 acres less the 195-acre golf course)
including an eight percent contingency factor is $65.3 million. Average on-site development costs
range between $19,200 per multi-family unit and from $24,000 to $28,800 per single-family unit
depending upon lot size. This results in a total on-site cost of approximately $81.9 million.
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CHAPTER III

ALTERNATIVES CONSIDERED

1. INTRODUCTION

Planning for the Kealakehe property has been coordinated by the HFDC and was begun in
1987, shortly after its creation, in an effort to fulfill the agency’s mission to develop affordable
housing. A Concept Feasibility Study, prepared by Belt Collins and Associates, was published the
following year detailing the potential feasibility of utilizing the Kealakehe property for the
development of affordable housing. At that time, the project area included the State owned lands
located makai of the Queen Kaahumanu Highway. However, the publication of the Concept
Feasibility Study resulted in a negative reaction to the HFDC’s proposal to promote the
development of a resort on the makai lands as a mechanism for funding the development of
affordable homes on the mauka property. Subsequently, the makai lands were dropped from the
project area and planning was focused on the property mauka of the highway.

Thus, the HFDC'’s planning efforts have been focused on alternative configurations of
residential development on the mauka property. Non-residential uses of the property have been
considered as potential revenue generators to help underwrite the cost of affordable housing, but
only as secondary uses that would enhance a residential community. Therefore, non-residential
uses of the entire property have not been considered in the process of developing the project master
plan.

2, DESCRIPTION OF ALTERNATIVES
2.1  Smaller Scale Alternatives

Development of the project at a small scale, that is to say, development of only a portion of
the property area was considered in the course of master plan preparation. It was determined that
off-site infrastructure costs including water transmission lines, sewer lines and the mauka-makai
arterial roadway would render a small scale project infeasible from a cost perspective. The cost of
some of this infrastructure, particularly potable water wells for example, can be timed so that
infrastructure development will be coordinated with housing construction, supply can equal
demand, and the cost can be proportionately distributed. However, in the case of water and sewer
lines and the mauka-makai roadway, the infrastructure must be oversized to accommodate the
entire project and implemented in the first phase, regardless of how many actual units may be built.
These costs must be bome by the project regardless of size. Thus, the smaller the project, the less
feasible it is to cover necessary off-site infrastructure costs.
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The Kealakehe Planned Community is based upon the concept of providing affordable
housing opportunities in the West Hawaii region in response to existing and projected dernand for
affordable housing units. To a certain degree, development of the proposed project may require
direct and indirect government subsidies. While scaling down the project may help to lower
development costs of the housing units, it would not reduce the need for off-site infrastructure.
Many of these costs might be borne by the State regardless of the size of the project, and be passed
on to the prospective owners of the housing units. Reducing the number of units in the
development may therefore result in increasing the costs to the units and decreasing the
affordability to the target group.

2.2 ‘No-Action”

An alternative to the proposed project is to leave the land undeveloped (the ‘no-action’
alternative). While this alternative would maintain open space in an area where significant urban
expansion is projected, it is not compatible with the Governor's policy promoting the utilization of
State property for the development of affordable housing.

Retaining the land in open space may help to preserve the habitat for the endangered plant
species, uhi uhi, which has been identified on the subject property. However, the preservation of a
portion of the property may be sufficient to protect the uhi uhi habitat rather than designate the
entire parcel as a preserve. Preservation of the remaining property for open space may not be
warranted given the crucial need for affordable housing in the area.

In addition, the proposed development of the property by the State will include a new
mauka-makai roadway which will transect a portion of the property and provide much needed relief
to existing traffic congestion on Palani Road. Retainin g the property in open space and prohibiting
the construction of a region-serving roadway across it may seriously limit options for short-term
and long-term transportation improvements in the area.

2.3  Agn vel

A total of approximately 148 acres within the project area are identified as Other Important
Agricultural Land under the State’s ALISH system (Agricultural Land of Importance to the State of
Hawaii). These lands are located generally in the northern portion of the property adjacent to the
existing urban area. About 100 acres are located within the project area presently designated as
Urban. The remaining 48 acres are located with land designated as Agriculture. The remainder of
the property has no agricultural value as determined by the State’s ALISH system.
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Agricultural development such as crop cultivation on the property may not be economicalty
feasible due to poor soil conditions, topography, and the lack of irrigation water and access
roadways. The cost of developin g the infrastructure necessary to support large scale crop
cultivation may be prohibitive because the development costs would greatly exceed the income
received from cash crops. Archaeological field work indicates that during prehistoric and historic
times crop cultivation was limited to the planting of individual plants within cracks or open blisters
in the lava.

Portions of the upper project area have been leased to the neighboring Palani Ranch for
livestock grazing. However, the use of the property for extensive grazing of livestock may be
incompatible with existing and proposed uses of neighboring properties due to primarily to odors
and insects associated with large herds of cattle.

2.4 R i velopm

Limiting the development of the subject property to recreational purposes such as public
playing fields and parks may not be economically feasible given the cost of infrastructure needed to
service the site, including roadways, sewer and drainage lines, potable water, and electrical lines
versus the income derived from recreational activities, However, it should be recognized that the
proposed public golf course will be implemented separate from the residential component of the
project. Since the golf course irrigation system will utilize effluent from the Kealzkehe Sewage
Treatment Plant, potable water needs will be limited to those of the club house. Vehicular access to
the golf course from Queen Kaahumanu Highway will not require substantial new roadway
development. Therefore, regardless of the cutcome of the proposed Kealakehe Planned
Community, it is possible that a substantial portion of the subject property will be used for
recreational activity.

2.5  Resource Extraction

An existing quarry is located north of the subject property and an abandoned quarry is
located south of the property. No quarrying activities have occurred on the Kealakehe property to
the extent of the State’s knowledge. There is no evidence that the subject property would yield
quarry material of sufficient quantity or quality to warrant such activity. However, the use of the
property for resource extraction is not compatible with the projected uses of the neighboring Queen
Liliuokalani Trust property.
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2.6  Resort Development

The use of the property above Queen Kaahumanu Highway as a possible resort is not
considered to be practical from a marketing point of view; it would simply not be competitive with
ocean-oriented resorts.

2.7  Industrial and Commercial Development

Development of the subject property for commercial and/or industrial uses may be an
appropriate use of the property, especially in those areas of relatively level topography. However,
these land uses would reduce lands available for housing and therefore are not consistent with the
Governor’s policy to provide affordable housing through the use of State owned property.

2.8 i iliti

A variety of public facilities are being considered for development within the Kailua area.
These include a West Hawaii university campus, a regional sports center, a regional hospital, a
corrections facility, schools, and a civic center which would contain county, state and federal office
buildings. It has been suggested that if would be in the best interest of the community if these
types of activities were developed on government owned land. To this end, the Kealakehe site
offers an excellent location for many of these facilities. In fact, the master plan contains a proposal
for a 30 acre Civic Center to be located on County owned land adjacent to the subject property, as
well as a high school and an elementary school. However, development of the entire project area
for public purposes would not contribute to the provision of affordable housing in the region, a
goal clearly established by the Governor of Hawaii.

2.9  Residential Alternatives

In 1986, three separate parcels of State-owned land were evaluated for their potential as
residential developments; Kealakehe, Lalamilo, and Kalaoa. The Kealakehe project site was
selected based upon County projections of population growth in the area and its close proximity to
the planned Kealakehe STP. Following is a description of the residential alternatives developed
during the past three and a half years for the Kealakehe property. The first five alternatives, which
were included in the Concept Feasibility Study discussed earlier, included the makai lands of
Kealakehe. They are presented here for the sake of documenting the actual alternatives considered.
However, it should be understood that the development of the makai lands is not included in the
current master plan and the makai area is not analyzed in this environmental impact statement.

I1I-4

S SR DR |

w

.

e

o

I¥

1c



T L TR e ey

om

TN TR ST S SR T ST T gt iy v

L}

[0

~)

{

[}

L.

..

}

[

n ihili Al ivi

Alternative Concept One: This concept consists of resort, harbor expansion and an 18 hole
championship County golf course with market priced residential uses on the makai side of Queen
Kaahumanu Highway. This project shows the proposed County Sewage Treatment Plant
occupying approximately 50 acres of the site along the southem boundary of the project. A buffer
area of approximately 20 acres surrounds the STP. The ocean frontage in the conservation district
is dedicated to a public ocean side park. The area adjacent to the Honokohau Small Boat Harbor is
shown for harbor expansion as indicated on the State of Hawaii Department of Transportation
Harbor's Division master plan. However, the area adjacent to the entry road and the highway is
shown as future residential rather than industrial as shown on the Harbor Division's plan,

The concept shows an integrated plan of community uses on the area mauka of Queen
Kaahumanu Highway. The area is predominantly shown as residential use. No differentiation is
shown between housing types. However, the master plan will delineate both affordable and
market priced housing for this area. A range of densities as well as housing types will be planned
for this area including traditional single family units, alternative single family type projects,
duplexes, patio homes, quadraplexes, townhouses, garden and walk-up apartments.

Community uses, parks, schools and neighborhood commercial areas are also shown on
this portion of the project. The landfil: area is shown as a reclamation area to be used for future
community park site. Pedestrian walkways and bicycle paths providing safe places for residents
and students to travel between various community uses, parks and schools are planned as a part of
the total community. The area adjoining Queen Kaahumanu Highway is shown as an open space,
landscaped buffer on the mauka side of the road and with the golf course front the majority of the
highway on the makai side of the highway.

MAKALAREA
USE SYMBOL AREA UNITS POP,
RESORT R 100 1,500 2,850
RESIDENTIAL (Market) RES 183 549 1,647
GOLFCOURSE 170
GOLFCLUB HOUSE CH 5
COMMERCIAL c 10
SEWAGE TREATMENT PLANT STP 50
HARBOR (EXISTING/EXPANSION) H 110
PARK/OPEN SPACE PO 50.5
ROADS 18
SUB TOTAL (Makai Area) 696.5 2,049 4,497
II-5
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USE SYMBOL AREA UNITS POP,
RESIDENTIAL (Affordable & Marker) R 684 3,420 10,260
COMMUNITY CENTER ccC 25
HIGH SCHOOL HS 25
ELEMENTARY SCHOOL/PARK ES/P 20
PARK/OPEN SPACE P/O 46
ROADS 30
POLICE STATION 10
SUB TOTAL (Mauka Area) 840 3,420 10,260
GRANDTOTAL 1,536.5 6,469 14,757

Alternative Concept Two: This concept consists of resort uses including proposed resort use
in conjunction with harbor expansion and an 18 hole championship golf course with market priced
residential uses on the makai side of Queen Kaahumanu Highway. A neighborhood commercial
area/parcel is located at the southern intersection with Queen Kaahumanu Highway. This project
shows the proposed County Sewage Treatment Plant occupying approximately 50 acres of the site
along the southern boundary of the project. A buffer area of approximately 20 acres surrounds the
STP. The ocean frontage in the conservation district is dedicated to a public (County or State)
ocean side park. The area adjacent to the entry road and the highway is shown as future
residential rather than industrial as shown on the Harbor Division's plan,

The concept shows an integrated plan of community uses on the area mauka of Queen
Kaahumanu I—Iighway. The area is predominantly shown as residential use. No differentiation is
shown between housing types. However, the master plan will delineate both affordable and
market priced housing for this area. A range of densities as well as housing types will be planned

" for this area including traditional single family units, alternative single family type product,

duplexes, patio homes, quadraplexes, townhouses, garden and walk-up apartments.

Community uses, parks, schools and neighborhood commercial areas are also shown on

- this portion of the project. The proposed community center is sited adjacent to the police

substation now under construction mauka of Queen Kaahumanu Highway. The landfill areais
shown as a reclamation area to be used for future community park site.

Pedestrian walkways and bicycle paths providing safe places for residents and students to
travel between various community uses, parks and schools are planned as a part of the total
community. The area adjoining Queen Kaahumanu Highway is shown as an open space,
landscaped buffer on both the makai and the mauka side of the road.
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MAKAT AREA
USE SYMBOL AREA UNITS POP,
RESORT R 100 1,500 2,850
RESIDENTIAL (Market) RES 165 825 2,475
COMMERCIAL C 6
GOLF COURSE 176
GOLFCLUB HOUSE CH 5
SEWAGETREATMENT PLANT STP 50
HARBOR (EXISTING/EXPANSION) H 60
PARK/OPEN SPACE PO 116.5
ROADS i8
SUB TOTAL (Makai Area) 696.5 2,325 5.325
MAUKA AREA
USE SYMBOL AREA UNITS FOP,
RESIDENTIAL (Affordable & Market) R 651 3,255 9,665
COMMUNITY CENTER cc 35
HIGH SCHOOL HS 25
ELEMENTARY SCHOOL/PARK. ES/P 22
PARK/OPEN SPACE PO 69
ROADS 38
. SUBTOTAL (Maukz Ares) 840 3,255 9,665
GRANDTOTAL 1,536.5 5,580 14,990

Alternative Concept Three: This concept consists of hj
homes on the ocean frontage, harbor expansion includes commercial expansion with residential
above the harbor adjacent to the intersection on the highway with the harbor access road. A private
18 hole championship golf course is sited with market priced residential uses on the makai side of
Queen Kaahumanu Highway. This project shows the proposed County Sewage Treatment Plant
occupying approximately 50 acres of the site along the southemn boundary of the project. A buffer
area of approximately 20 acres surrounds the STP, The ocean frontage in the conservation district
is dedicated to a public sea side park. The area adjacent to the entry road and the highway is
shown as future residential rather than industrial as shown on the Harbor Division's plan,

The concept shows an integrated Plan of community uses on the area mauka of Queen
Kaahumanu Highway. An 18 hole championship public golf course is sited on the mauka side of
Queen Kaahumanu Highway. The majority of the area is predominantly shown as residential use.
No differentiation is shown between housing types. The master plan will delineate both affordable
and market priced housing for this area. A range of densities as well as housing types will be
planned for this area.

Community uses, parks, schools and neighborhood commercial areas are also shown on
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- of the resort parcels is shown dcveloped_ as a part of the Hﬂnnkqhan_hmmmm Market

~ Ppublic golf course are sited on the makai side of the highway. This alternate shows the proposed

this portion of the project. The landfill area is shown as a reclamation area to be used for future
community park site. Pedestrian walkways and bicycle paths providing safe places for residents
and students to travel between various community uses, parks and schools are planned as a part of
the total community. The community center is sited mauka of the hi ghway opposite the harbor
entry road. The area adjoining Queen Kaahumanu Highway is shown as an open space,
landscaped buffer with portions of the golf course fronting both sides of the highway.

MAKAI AREA
USE SYMBOL AREA LNITS POP,
RESORT R 100 1,500 2,850 :
RESIDENTIAL (Marke?) RES 120.5 528 1,584 :
COMMERCIAL c 15 ;
GOLFCOURSE 175 ;
GOLFCLUBHOUSE CH 5 ¢
SEWAGE TREATMENT PLANT STP 50 !
HARBOR (EXISTING/EXPANSION) H 81 :
PARK/OPEN SPACE P/O 132 f
ROADS 18 :
SUB TOTAL (Makni Arcs) 696.5 2,028 4,434 f

MAUKA AREA ;
RESIDENTIAL (Affordable & Market) R 458 2,292 6,878 5
COMMUNITY CENTER cc 36 §
GOLFCOURSE 220 |
GOLFCLUBHOUSE 5 ;
HIGH SCHOOL HS 25 |
ELEMENTARY SCHOOL/PARK ES/P 22 -
PARK/OPEN SPACE P/O 36
ROADS . 38
SUBTOTAL (Mauka Ares) 840 2,292 6,878
GRANDTOTAL 1,536.5 4,320 11,312

Alternative Concept Four: This concept consists of resort development along the ocean
frontage with a private 18 hole championship golf course between three bulk resort parcels. One

priced residential uses are sited around the remainder of the private golf course. Nine holes of a

County Sewage Treatment Plant occupying approximately 50 acres of the site along the southern

boundary of the project. A buffer area of approximately 20 acres surrounds the STP. The ocean :
frontage in the conservation district is dedicated to a public sea side park, The area adjacent to the ?
entry road and the highway is shown as future commercial rather than industrial as shown on the

Harbor Division's plan.
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The concept shows an integrated plan of community uses on the area mauka of Queen Kaahumanu
Highway. The area is predominantly shown as residential use. No differentiation is shown
between housing types. However, the master plan will delineate both affordable and market priced
housing for this area. A range of densities as well as housing types will be planned for this area
including traditional single family units, alternative single family type product, duplexes, patio
homes, quadraplexes, townhouses, garden and walk-up apartments.

Community uses, parks, schools and neighborhood commercial areas are also shown on
this portion of the project. The landfill area is shown as a reclamation area to be used for future
community park site. Pedestrian walkways and bicycle paths providing safe places for residents
and students to travel between various community uses, parks and schools are planned as a part of
the total community. The community center is sited adjacent to the police substation now under
construction. The remaining nine holes of the public golf course are sited on the mauka side of
Queen Kaahumanu Highway. The public golf clubhouse is also sited on the mauka side of the
highway. The area adjoining Queen Kaahumanu Highway is shown as an open space with the
golf course fronting the majority of the highway on both the makai and mauka side,

MAKAI AREA
USE SYMBOL, AREA UNITS POP,
RESORT R 100 1,500 2,850
RESIDENTIAL (Market) RES 82 410 1,230
COMMERCIAL C 25
GOLFCOURSE 250
GOLFCLUB HOUSE CH 5
SEWAGE TREATMENT PLANT §TP 50
HARBOR (EXISTING/EXPANSION) H 60
PARK/OPEN SPACE P/O 106.5
ROADS 18
SUB TOTAL 696.5 1,910 4,080
MAUKA AREA
RESIDENTIAL (Affordable & Market) R 552 2,760 8,280 -
COMMUNITY CENTER cC 32
GOLFCOURSE 80
GOLFCLUB HOUSE ' 5
HIGH SCHOOL HS 25
. ELEMENTARY SCHOOL/PARK ES/P 22
PARK/OPEN SPACE PO 86
ROADS 38
SUBTOTAL 840 2,760 8,280
GRANDTOTAL 1,536.5 4,670 12,360
oI-13




Alternative Concept Five: This concept shows the proposed 100 acre Kealakehe Sports
Facility mauka of Queen Kaahumanu Highway as well as resort, harbor expansion and an 18 hole
championship golf course with market priced residential uses on the makai side of Queen
Kaahumanu Highway. This project shows the proposed County Sewage Treatment Plant
occupying approximately 50 acres of the site along the southern boundary of the project. A buffer
area of approximately 20 acres surrounds the STP. The ocean frontage in the conservation district
is dedicated to a public ocean side park. The area immediately adjacent to the Honokohau Small
Boat Harbor is shown for harbor expansion as indicated on the State of Hawaii Department of
Transportation Harbor's Division master plan. However, the area adjacent to the entry road and
the highway is shown as future residential rather than industrial as shown on the Harbor Division's
plan.

The concept shows an integrated plan of community uses on the area mauka of Queen
Kaahumanu Highway. The area is predominantly shown as residential use. No differentiation is
shown between housing types. However, the master plan will delineate both affordable and
market priced housing for this area. A range of densities as well as housing types will be planned
for this area including traditionat single family units, alternative single family type product,
duplexes, patio homes, quadraplexes, townhouses, garden and walk-up apartments.

MAKAILAREA
USE SYMBOL AREA UNITS PQR,
RESORT K 100 1,500 2,850
RESIDENTIAL (Market) RES 175 800 2,400
GOLFCOURSE 135
GOLFCLUB HOUSE CH 5
SEWAGE TREATMENT PLANT STP 50
HARBOR (EXISTING/EXPANSION) | H 110
PARK/OPEN SPACE P/O 103.5
ROADS 18
SUB TOTAL (Makai Area) 696.5 2,300 5,250
MAUKA AREA
USE ‘ SYMBOL AREA  UNITS PQP,
RESIDENTIAL (Affordable & Marke?) R 527 2,635 7,905
KEALAKEHESPORTS FACILITY 100
COMMUNITY CENTER (w POLICE) cc 35
COMMERCIAL c 10
HIGH SCHOOL Hs 25
ELEMENTARY SCHOOL/PARK ES/P 24
PARK/OPEN SPACE PO 81
ROADS 38
SUB TOTAL (Mauka Area) 840 2,635 7,905
GRANDTOTAL 1,536.5 4,935 13,155
nI-14
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Community uses, parks, schools and neighborhood commercial areas are also shown on
this portion of the project. The landfill area is shown as a reclamation area to be used for future
community park site. Pedestrian walkways and bicycle paths providing safe places for residents
and students to travel between various community uses, parks and schools are planned as a part of
the total community.

The area adjoining Queen Kaahumanu Highway is.shown as an open space, landscaped
buffer on the mauka side of the road and with the golf course front the majority of the highway on
the makai side of the highway.

Conclusion

Upon review of the Concept Feasibility Analysis, the HFDC determined that development
of the mauka portion of the Kealakehe property for affordable housing was possible and directed
Belt Collins to begin preparation of a Master Plan for the Kealakehe project.

he Plann mmunity M Pl

Begun in July, 1989, the Master Plan has now been completed and represents the basis for
this environmental impact statemeni. Following are the alternative plans considered during the
master plan development process. Unlike the previous alternatives, these do not include the makai
portion of the Kealakehe property. (Note the numbering of the alternatives in Master Plan analysis
was #1 through 6, but has now been changed to #6 though 11 to avoid confusion with the first five
alternatives discussed above.)

Alternative Concept 6: This alternative utilizes a series of mid-level roadways, aligned parallel

to Queen Kaahumanu Highway, to establish a “terraced” development within the Kealakehe parcel.

Land Use: 840 acres of Kealakehe mauka of the Queen Kazhumanu Highway including a
160 acre golf course, and 450 acres of land proposed for purchase from the
Queen Lilivokalani Trust.

Traffic: A strong lateral orieﬁtation is defined by two north-south roadways (60 foot

r.o.w.) linking Palani Road to two mauka-makai roadways; one, a 120 foot
r.o.w. thoroughfare situated along the northern boundary of the property, and the
second, a 60 footr.o.w. extending mauka from Queen Kaahumanu Highway at
the southern boundary of the property in a grand loop around the Kealakehe
property and ending at the lowest mid-level roadway.

Residential: Market housing borders the golf course on the north and east sides and is
dispersed along the prime view corridors at the various terrace levels. Multi-

II-16
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Public
Facilities:

Special Areas:

Alternate
Densities:

family units are situated within the grand roadway loop near an elementary and
high school. Residential villages between the midlevel roadways consist
primarily of single-family unit developments,

An elementary school is located along the lower mid-level roadway, with a high
school situated between the middle and upper roadways. Three church and day
care center sites are distributed throughout the project, one adjacent to the
elementary school, the second between the archaeological park and plant
preserve, and the third situated near Palani Road. The existing police facility is
preserved and the landfill area is designated for development as a park,
immediately mauka of a civic center.

An archaeological preserve is situated in the north eastern corner of the project
area. Anendangered plant park, which could be developed as an arboretum for

endangered plants indigenous to the region, is located at the top of the grand loop.

Total Residential @ Sunits @ 5.5units @ 6 units

Acreage peracre peracre peracre
Kealakehe (840 acres) 461 2,305 2,535 2,766
With 150ac QLT Iland 606 3,030 3,333 3,636
With450ac QLT land 901 4,505 4,955 5,406

Alternative Concept 7: This alternative maximizes residential frontage along the proposed
municipal golf course by segmenting the course and extending it mauka to a mid-level roadway.

Land Use:

Traffic:

Residential:

Public
Facilities:

840 acres of Kealakehe mauka of the Queen Kaahumanu Highway including a
190 acre golf course, and 450 acres of land proposed for purchase from the
Queen Liliuokalani Trust.

The mauka-makai thoroughfare (120 footr.o.w.) is transformed into a residential
boulevard by shifting it’s alignment south and creating three elongated residential
parcels between it and the northern property boundary. The boulevard is bisected
at mid-level by a north-south roadway (60 foot r.0.w.) connecting to Palani
Road. A second mid-level roadway is situated upslope linking Palani Road to a
core area of public facilities.

Market housing borders the golf course on the north and east and south sides.
Multi-family units are sitnated directly mauka and makai of an elementary and
high school. Affordable single-family unit developments are concentrated in the
QLT portion of the project area.

An elementary school adjoining a church and day care complex is situated at the
mauka intersection of the residential boulevard and the upper mid-level roadway.
A high school is located south of the elementary school across the arboretum. A
small neighborhood commercial center is situated near the high school just mauka
of the mid-level roadway. The existing police facility is preserved and the landfiil
area is designated for development as a park, just mauka of a civic center.

II-18
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Public
Facilities:

Special Areas:

Alternate
Densities:

family units are situated within the grand roadway loop near an elementary and
high school. Residential villages between the midlevel roadways consist
primarily of single-family unit developments.

An elementary school is located along the lower mid-level roadway, with a high
school situated between the middle and upper roadways. Three church and day
care center sites are distributed throughout the project, one adjacent to the
elementary school, the second between the archaeological park and plant
preserve, and the third situated near Palani Road. The existing police facility is
preserved and the landfill area is designated for development as a park,
immediately mauka of a civic center.

An archaeological preserve is situated in the north eastern corer of the project
area. An endangered plant park, which could be developed as an arboretum for
endangered plants indigenous to the region, is located at the top of the grand loop.

Total Residential @ 5Sunits @ 5.5 units @ 6 units
peracre peracre Der acre

Kealakehe (840 acres) 461 2,305 2,535 2,766
With 150ac QLT land 606 3,030 3,333 3,636
With450ac QLT land 901 4,505 4,955 5,406

Alternative Concept 7: This alternative maximizes residential frontage along the proposed
municipal golf course by segmenting the course and extending it mauka to a mid-level roadway.

Land Use:

Traffic:

Residential;

Public
Facilities:

840 acres of Kealakeile mauka of the Queen Kaahumanu Highway including a
190 acre golf course, and 450 acres of land proposed for purchase from the
Queen Lilivokalani Trust.

The mauka-makai thoroughfare (120 foot r.0.w.) is transformed into a residential
boulevard by shifting it’s alignment south and creating three elongated residential
parcels between it and the northern property boundary. The boulevard is bisected
at mid-level by a north-south roadway (60 foot r.0.w.) connecting to Palani
Road. A second mid-level roadway is situated upslope linking Palani Road to a
core area of public facilities.

Market housing borders the golf course on the north and east and south sides.
Multi-family units are situated directly mauka and makai of an elementary and
high school. Affordable single-family unit developments are concentrated in the
QLT portion of the project area.

An elementary school adjoining a church and day care complex is situated at the
mauka intersection of the residential boulevard and the upper mid-level roadway.
A high school is located south of the elementary school across the arboretum. A
small neighborhood commercial center is situated near the high school just mauka
of the mid-level roadway. The existing police facility is preserved and the landfill
area is designated for development as a park, just mauka of a civic center.
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Special Areas:

Alternate
Densities:

Alternative Concept 8: This alternative utilizes a loop road to establish a village core within the

An archaeological preserve is situated in the north eastern comer of the project
area. Anendangered plant park, which could be developed as an arboretum for
endangered plants indigenous to the region, is located between the elementary
school and high school.

Total Residential @ Sunits @ 5.5 units @ 6 units

Acreage peracre peracre peracre
Kealakehe (840 acres) 460 2,300 2,530 2,760
With 150 ac QLT land 605 3,025 3,327 3,630
With 450 ac QLT land 880 4,400 4,840 5,280

Kealakehe parcel. The circular village core is divided between a mix of public facilities including
schools, a church/day care complex, an endangered plant preserve/park, with & neighborhood
serving commercial area on the east side; and residential areas to the west. Additional residential

Land Use:

Traffic;

Residential:

Public

. Facilities:

Special Areas:

neighborhoods surround the village core.

840 acres of Kealakehe mauka of the Queen Kaahumanu Highway including a
160 acre golf course, and 450 acres of land proposed for purchase from the
Queen Liliuokalani Trust, situated between Kealakehe and Palani Road.

A strong mauka-makai orientation is defined by two east-west roadways, one
linking the mauka area to Queen Kaahumanu Highway and bisecting the village
core (60 foot r.0.w.), and the second hugging the northem boundary of the
property to create an unobstructed thoroughfare (120 foot r.0.w.) downslope to
the highway. North-south traffic across the property is interrupted by the loop
road (60 foot r.0.w.) surrounding the village core.

Market housing borders the golf course on the north and east sides. Moderate
density multi-family units are situated within the central village core surrounded
by single-family units developments. Residential areas outside of the village
center consist primarily of single-family unit developments.

Within the village core, an elementary school and a high school are separated by a

large park which includes the arboretum. Additional public facilities include a
church and day care center. A second church and day care center complex is
situated at the southern end of the QLT property proposed for purchase by the
State. The existing police facility is preserved as part of a civic center complex
and the landfill area is designated for development as a park.

An archaeological preserve is situated in the north eastern comer of the project

area. Anendangered plant park, which could be developed as an arboretum is
located on the eastern side of the village core.
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Alternate
Densities:

Total Residential @ 5units @ 5.5 units @ 6 units

Acreage peracre peracre peracre
Kealakehe (840 acres) 485 2,425 2,667 2,910
With 150acQLTland 630 3,025 3,327 3,630
With450ac QLTland 905 4,525 4,977 5,430

Alternative Concept 9: This alternative utilizes a network of roadways to establish a grid
pattern of development with a traditional character.

Land Use:

Traffic:

Residential:

Public
Facilities:

Special Areas:

Alternate
Densities:

Alternative Concept 10: This alternative utilizes two mauka-makai roadways to link a series of

840 acres of Kealakehe mauka of the Queen Kaahumanu Highway including a
160 acre golf course and 450 acres of land proposed for purchase from the Queen
Liliuokalani Trust.

This alternative emphasizes a series of mid-level roadways (60 foot r.o.w.) within

the property, aligned parallel to Queen Kaahumanu Highway and two mauka-
makai roadways (one 120 foot r.0.w, and one 60 foot r.o.w.) linking Queen
Kaahumanu Highway to the upper mid-level roadway. With the exception of a
small loop roadway with the 150 acre QLT parcel, the road network is
characterized by a basic grid with traditional four-corner intersections.

Market housing borders the golf course on the north and east sides. Multi-family
units are centrally located in the Kealakehe parcel just mauka of the middle north-
south (mid-level) roadway. Residential areas between the mid-level roadways
and within the QLT parcel consist primarily of single-family unit developments.

An elementary school and high school are situated on either side of the plant
preserve park. A neighborhood commercial area is located just makai of the
elementary school. A single church and day care center site lies mauka of the
high school between it and the archaeological park. The existing police facility is
preserved and the landfill area is designated for development as a park, just
mauka of a proposed civic center.

An archaeological preserve is situated in the north eastern corner of the project
area. An endangered plant park, which could be developed as an arboretum for
endangered plants indigenous to the region, is located below the upper north-
south roadway.

Total Residential @ Sunits @ 5.5 units @ 6 units
PEeracre peracre DCT 8CTC

Kealakehe (840 acres) - 489 2,445 2,689 2,934
With150ac QLT land 634 3,170 3,487 3,804
With450ac QLT land 909 4,545 4,999 5,454

six residential villages. A moderate density village is centrally located with the Kealakehe parcel
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with open space on either end in the form of a golf course on the makai side and a park preserve on

the mauka end.

Land Use:

Traffic:

Residential:

Public
Facilities:

Special Areas:

Alternate
Densities:

840 acres of Kealakehe mauka of the Queen Kaahumanu Highway including a
160 acre golf course, and 450 acres of land proposed for purchase from QLT.

This alternative emphasizes two mid-level roadways (60 foot r.o.w.) aligned
parallel to Queen Kaahumanu Highway and two mauka-makai boulevards (one
120 foot r.o.w, and one 60 foot r.0.w.) linking Queen Kaahumanu Highway to
Palani Road and Mamalahoa Highway. Both mauka-makai roadways extend -
through the length of the property, well within the Kealakehe boundaries, rather
than hugging the property borders, with one extending to Mamalahoa, and the
other ending in a T-intersection with the upper mid-level roadway.

Full development consists of six separate villages. Market housing borders the
elongated golf course extended in a mauka direction. Multi-family units are
centrally located in the Kealakehe parcel on the south side of thé mauka-makai
roadway connecting Palani Road. Four additional residential villages are aligned
across the mauka portion of the property.

Three village cores are created, each containing a church/day care center, a
neighborhood commercial area, and a small park. A high school site lies mauka of
the lower mid-level roadway along the project’s northern border. The police
facility is preserved as part of a civic center area and the landfill is converted toa
golf course driving range. A commercial area is situated at the intersection of
Queen Kaahumanu Flighway and the northern mauka-makai roadway.

An archacological preserve is situated in the north eastern comner of the project
area. An endangered plant park is Iocated below the upper north-south roadway,
defining the eastern end of the central village core.

Total Residential @ Sunits @ 5.5 units @ 6 units

Acreage peracre peracre peracre
Kealakehe (840 acres) 508 2,540 2,794 3,048
With150ac QLT land 643 3,215 3,536 3,858
With450ac QLT land 918 4,590 5,049 5,508

Alternative Concept 11: This alternative maximizes residential uses along the golf course by
simplifying the roadway pattern. Two moderate density villages are created; one centrally located
along the mid-level roadway, and a second upslope near Palani Road.

Land Use:

Traffic:

840 acres of Kealakehe, mauka of the Queen Kaahumanu Highway including a
166 acre golf course, and 450 acres of land proposed for purchase from QLT.

“This alternative emphasizes two mid-level roadways ( one 120 footr.o.w, and
one 60 foot r.0.w.) aligned parallel to Queen Kaahumanu Highway and one
mauka-makai boulevard (120 foot r.0.w.) linking Queen Kashumanu Highway to
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FIGURE 3-11

ALTERNATIVE CONCEPT ELEVEN
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Prapared by: BELT COLLINS & ASSOCIATES

Data: JUNE 1890
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Kealakehe Street and eventually to Mamalahoa Highway. The mauka-makai
roadway extends well into the property rather than hugging the property
boundary, establishing a village core at its intersection with the mid-level
highway.

Residential: Full development consists of six separate villages. Market housing borders the
elongated golf course extended in 2 mauka direction, Muld-family units are
centrally located in the Kealakehe parcel at the intersection of the mid-level
highway and the mauka-makai roadway. Four additional residential villages are
aligned across the mauka portion of the property.

Public

Facilities: Two village cores are created, each containing a church/day care center, a
neighborhood commercial area, and a small park. A high school site lies mauka of
the lower mid-level roadway in the village core. The police facility is preserved
as part of a civic center area and the landfill is converted to a public park. A 20
acre commercial area is situated at the intersection of Queen Kaahumanu Highway
and the northern mauka-makai roadway.

Special Areas: An archaeological preserve is situated in the north eastern corner of the project
area. Anendangered plant park is located below the upper north-south roadway,
defining the eastern end of the central village core.

Alternate
Densities: Total Residendal @ 5 units @ 5.5 units @ 6 units
Acreage peracre peracre peracre
Kealakehe (840 acres) 496 2,480 2,728 2,976
With 150ac QLT Jand 629 3,145 3,459 3,774
With450ac QLT land 905 4,525 4,977 5,430

2.10 Development of the Proi

Based upon a careful review of all the alternatives, Concept 11 was selected by the HFDC
as its Preferred Concept. Subsequently, the design of the golf course was altered to maximize
residential frontage along the fairways. In addition, desired levels of density were established in
order to guide infrastructure planning. It was determined that single family units would be
developed at six units to the acre with multi-family units at twelve units to the acre. These
refinements of Concept Plan 11 eventually led to the Master Land Use Plan upon which this
document is based.

3. COMPARATIVE EVALUATION

The following table presents a comparative evaluation of major alternative actions to the
proposed development. The table demonstrates the benefits, costs and general impacts associated
with each alternative action.
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CHAPTER IV
PHYSICAL AND NATURAL ENVIRONMENT

1. INTRODUCTION

This chapter presents a description of the environment affected by the proposed
development. Following a description of each category of concem, a discussion of potential
impacts is presented. The discussion is based upon the assumption of full development of the
proposed project. Should the project be reduced in scale, it is presumed that potential impacts
would be proportionately less for most of the categories discussed. Each section is concluded with
a review of mitigation measures that would be required to minimize potential adverse impacts.

The information contained in this chapter is based upon three sources of information. The
first source is detailed studies, including field studies, conducted by staff planners and engineers as
well as consultants contracted specifically for this environmental impact statement. All
subconsultant studies are included in their complete and final form as appendices to this document.
The second source is comments received from public agencies, private groups, organizations and
residents from the affected region, and elected and appointed officials, based upon their review of
the environmental assessment and the concept plans for the project. The third source is
comparisons and evaluations made by consultants relative to similar planned or existing projects.

2.1.1.1 Geology and Physiography

The project area consists of approximately 960 acres of land situated between the Queen
Kazhumanu Highway and the existing Kealakehe community and Queen Liliuokalani Village. The
property’s topography is characterized by a continuous slope from an elevation of 50 feet at the
highway to an elevation of 750 foot at the upper most portion of the project area (see Figure 4-1).
The site area tends to be relatively flat from the highway to a point about 1,600 feet inland with a
slope of just over three percent, before the property starts torise in a relatively consistent manner
with a slope of about twelve percent., Over the length of the entire property (a 9,600 foot linear
distance), the elevation increases 700 feet resulting in an average slope of just over seven percent.
However, the topography of the site is best characterized as a rough, uneven surface composed of
a’a and pahoehoe lava flows which have formed rubble piles, mounds and gullies.
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As shown in Figure 4-2, the project area is located on the western slope of Hualalai

volcano. The entire site is composed of lava estimated to be from three to five thousand years old.

2.1.1.2

Soils and Agriculwural Potential

The project area consists of four soil types as classified by the United States Department of

Agriculture Soil Conservation Service (December, 1973). Following is a description of the four
soils types as presented in the Soil Conservation Services 1973 publication. The distribution of
these soil types is presented in Figure 4-3.
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A’aLlavaFlows Thislava has practically no soil covering and is bare of vegetation,
except for mosses, lichens, ferns, and a few small ohia trees. It is at an elevation ranging
from near sea level to 13,000 feet and receives from 10 to 250 inches of rainfall annually.
It is associated with pahochoe lava flows and many soils. This lava is rough and broken.
It is a mass of clinkery, hard, glassy, sharp pieces piled in tumbled heaps. In areas of high
rainfall, it contributes substantially to the underground water supply and is used for
watershed.

Paboehoe Lava Flows. This lava has a billowy, glassy surface that is relatively smooth.

In some areas, however, the surface is rough and broken, and there are hummocks and
pressure domes. Pahoehoe lava has no soil covering and is typically bare of vegetation
except for mosses and lichens. In the areas of higher rainfall, however, scattered ohia
trees, ohelo berry, and aalii have gained a foothold in cracks and crevices. This
miscellaneous land type is at an elevation from sea level to 13,000 feet. The annual rainfall
ranges from 10 inches to more than 140 inches. Some flat slabs of pahoehoe lava are used
as facing on buildings and fireplaces. In areas of higher rainfall, this lava contributes to the
groundwater supply.

. This soil is at low elevations on
Mauna Loa. Inarepresentative profile the surface layer is very dark brown extremely
stony peat about 3 inches thick. Itis underlain by fragmental A’a lava, This soil is neutral
in reaction. Permeability is rapid, runoff is slow, and the erosion hazard is slight. This
soil is not suitable for cultivation. Most of it is in native woodland. Small areas are used
for pasture, macadamia nuts, papaya, and citrus fruits.

. This soil is low on the leeward side
of Mauna Loa. Rock outcrops occupy 40 to 50 percent of the surface, In a representative
profile the surface layer is black peat about 4 inches thick. It is underlain by pahoehoe lava
bedrock. This soil is medium acid. The peat is rapidly permeable. The pahoehoe lava is
very slowly permeable, although water moves rapidly through the cracks. Runoff is slow,
and the erosion hazard is slight. Roots are matted over the pahoehoe lava, This soil is
used for pasture,

According to the Detailed Land Classification, Island of Hawaii, a soil analysis published

by the University of Hawaii’s Land Study Bureau in 1972, the entire project area is classified as
“E", or very poorly suited for agricultural productivity. This study presents a detailed analysis of
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soil types identifying a total of seven variations of soil in the project area. The soil types (identifed
by & numbering system) are presented in Figure 4-4, Following is a sununnary of the analysis.

TABLE 4-1: DETAILED LAND CLASSIFICATION

Soil  Parent Material Stoniness Drainage % Slope Machine Tillability

E262 A'a Sharplava  Excessively Oto35 Unsuited
clinkers drained
E268 A’a pumice Sharplava  Excessively Oto35 Unsuited
clinkers drained
E289 Pahoehoe @  -cccmeeeeeeee. Well drained generally Unsuited
under 15
E292 Pahoehoe =  <eremmeeeeee. Welldrained  generally Very poorly
under 20 suited
E301 Volcanic Ash  Slightly Stony Moderately Oto 35 Poorly suited
& pahoehoe drained
E319 A'a Sharp A’a Excessively 01020 Unsuited
clinkers drained -
E320 Pahoehoe @  «-memceeeeees Welldrained 0t020 Unsuited

A total of approximately 148 acres within the project area are identified as Other Important
Agricultural Land under the State’s ALISH system (Agricultural Land of Importance to the State of
Hawaii). These lands are located generally in the northem portion of the property adjacent to the
existing urban area and are identified in Figure 4-5. About 100 acres are located within the project
area presently designated as Urban. The remaining 48 acres are designated as Agriculture. The
remainder of the property has no agricultural value as determined by the State’s ALISH system.

None of the land identified as Other Important Agricultural is utilized for the cultivation of
crops due to its poor soil quality. Some areas within the upper region of the project site have been
leased to Palani Ranch for cattle grazing.

2.1.2 Probable Impacts

Excavation, reshaping, grading and filling of the project area in preparation for the
development of homesites, roadways, utilities and related land uses will impact the geology and
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physiography of the project area. While development of the project is intended to adhere to
existing contours as much as possible, cut and fill will be required to meet county, state and federal
design requirements for the various project elements.

The project will impact the limited agricultural activity (cattle grazing) existing on the
property. Development of the property for residential purposes will preclude its use for cattle
grazing. However, given the relatively poor quality of the soil and the scrub nature of its
vegetation, the loss of these grazing lands is not considered to be a significant adverse impact, The
soils of the project site are relatively thin and will be used on site for grading and project
landscaping. Itis likely that additional soils would be needed to be imported from other areas of
the island to augment the available soil on-site, Overall, the potential impacts to soil and
agricultural potential of the project site would be insignificant,

2.1.3 Mitigation Measures

Impacts to the geology and physiography of the project site can be mitigated to some degree

~ through careful design of the project in an attempt to preserve existing contours. However, the

natural formations of lava must be altered to allow construction of roadways and homesites.
Construction activities will be conducted in accordance with applicable air and noise quality
regulations to minimize potential fugitive dust and noise impacts on adjacent developed areas.

Due to the fact that agricultural activity on the project site is limited to cattle grazing,
mitigation measures to minimize impacts on agriculture are not necessary.

2.2 roundwater, Hydrol urface Water and Draina
2.2.1 Existing Conditions
2.2.1.1 " Groundwater and Hydrology

Kona's regional water resources can be classified in three categories; basal groundwater
reserves, brackish basal groundwater, and dike-impounded perched groundwater, The basal
aquifer extends from the upper slopes of Hualalai volcano to the shoreline and is recharged by
regional rainfall. Seawater intrusion into the aquifer along the shoreline creates a brackish water
reserve. The location and size of this brackish water aquifer extending inland from the shoreline is
unknown due to the lack of a systematic survey to determine its extent. General assumptions about
its size cannot be easily made because of the character of rainfall in the region and geologic
formations which impact its distribution. Based on limited knowledge gained from existing wells,
dike-impounded perched groundwater may exist at higher elevations on Hualalai. This has been
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demonstrated by the success of previous well drilling efforts. However, given the size of the area
and the varying geologic conditions, no specific predictions can be made about the exact location of
potable water resources. Thus, beyond the knowledge of three general zones in the Kailua region,
the specific character of groundwater resources under the project area is unknown. However,
information gained from historical records would indicate that it is unlikely that the project lands
are suitable for potable or non-potable water development, due to the project area’s relatively low
elevation and the probability that the brackish water aquifer could extend under at least a portion of
the property (see Figure 4-6).

2.2.1.2 Surface Water and Drainage

As discussed earlier in this chapter, the subject property is covered with ancient a’a and
pahoehoe lava flows. Due to the porous character of these flows and their rapid permeability, there
are no known defined drainage ways or perennial streams within the project area. Consequently,
no floodways or floodzones have been identified or recorded.

2.2.2 Probable Impacts

Immediate impacts to the groundwater, hydrology and drainage characteristics of the
property could result from alterations to the existing land forms due to grading, cut and fill
associated with site development and a subsequent change in percolation and drainage patterns.
The importation of topsoil for landscaping purposes could result in substantial increases in soil
runoff before ground cover on residential lots has been firmly established. Long term impacts
could result from the introduction of pollutants associated with urbanization; most specifically
biocides and fertilizers associated with landscaping and household and automotive-related chemical
spuils associated with the proposed residential and non-residential land uses,

Surface runoff and drainage from the property will increase due to an increase in
impermeable surfaces such as rooftops, roadways, parking lots, playgrounds and sidewalks.
Runoff from the roadways and parking lots could introduce petrochemicals associated with
automobiles into the groundwater if allowed to percolate through underlying lava formations.
2.2.3 Midgation Measures

Potential adverse impacts to the groundwater resources and drainage characteristics of the

project site would be mitigated through the design and construction of a drainage infrastructure
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system in full compliance with Hawaii County Department of Public Works and State Department
of Health standards. Soil runoff during the construction and pre-landscaping phases would be
mitigated through careful design of residential areas, management controls established during
construction, and a comprehensive landscaping program to be implemented with each phase of
development. Potential adverse impacts from pollutants would be mitigated through the use of
slow time release or rapid uptake fertilizers, and the United States Environmental Protection
Agency and State Department of Health approved biocides that are applied by or under the direction
of certified applicators. Petrochemical pollutants from street runoff can not be easily controlled.

2.3 Natural Hazards

2.3.1 Existing Conditions

Aside from storms and strong winds, the natural hazards which could have the greatest
potential impact upon the physical character of the subject property are volcanic eruptions and
earthquakes. Tsunamis are not considered to be a potential threat to the property because of its
distance from the coastline and its elevation.

The proposed project is located on the western slope of Hualalai volcano, which rises to a
height of 8,271 feet above sea level. As indicated in Figure 4-2, the project site is located between
7 and 8 miles west of Hainoa Crater, the volcano’s sumrmit, on a prehistoric lava flow estimated to
be from three to five thousand years old. During the past 10,000 years (Holocene time), Hualalai
has experienced about 200 eruptions with a general eruptive recurrence interval of about 50 years.
However data indicates that eruptions have occurred in clusters (groups of several eruptions over a
few hundred years, separated by several centuries of inactivity). Hualalai last erupted in 1800-01.
Lava emerged at about the 1,600 feet elevation north of the project site and created a flow which
reached the ocean north of Keahole Point. The intervals between the latest Holocene eruptions,
including the 189 years since the last one, have lead geologists to suggest that a Hualalai eruption
is highly probable within the next 200 years and could occur during the next few decades (Moore,

Clague et. al., 1987)..

Hazards associated with eruptions can be categorized in four types; lava flows, tephra falls,

pyroclastic surges and volcanic gases. Volcanic hazard zones have been established for the entire

island of Hawaii, including the Kailua region (Mulleneaux, et.al., 1987). The area surrounding
Hualalai is designated as lava flow Hazard Zone 4 (with zone 1 being the highest and zone 9 being
the lowest risk), and is characterized by lava coverage of less than fifteen percent in the past 750
years. Unlike the younger volcanoes, Mauna Loa and Kiluaea, the rift zones of Hualalai do not
seem to have a distinctively higher degree of hazard than do its flanks.
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Tephra, which consists of volcanic ash and coarser fragments produced by lava fountaining
or explosive eruptions, is not considered to be a significant hazard at Hualalai. The entire volcano
is contained in Tephra Hazard Zone 2 (on a scale of 1 to 3 with 1 representing the greatest risk),
where tephra from lava fountains could be frequent but thin. A separate zone (2A) is designated
for the summit and northwest rift zone of Hualalai, indicating a hazard from tephra falls more than
ten centimeters thick in an area up to four kilometers on each side of the rift zone. The project area
is approximately five miles outside of this zone.

Hazard zones for volcanic gases are the same as for tephra. All of Hualalai is located in
Volcanic Gas Hazard Zone 2. Although the hazard is less than areas in zone 1, historical events
indicate that gas effects could be significant far from a source vent. In 1977, gases from eruptions
at Kilauea killed vegetation as far as 18 miles from their source (J.P.Lockwood, 1978).

No threat from pyroclastic surges, which are clouds of ash, rock fragments and gas which
move at high speed outward from a source vent, has been identified for Hualalai. Pyroclastic
surges are presently associated only adjacent to Kilauea caldera, although they could conceivably
be initiated at other places where ground water or sea water can interact with magma.

The island of Hawaii experiences thousands of earthquakes every year, usually associated
with volcanic activity or the movement of magma at shallow depths. Earthquakes endanger people
and property by shaking structures and generating ground fractures, settling and landslides.
Sudden subsidence along the shoreline associated with an earthquake can also generate a tsunami.
The two most severe earthquakes during historical times occurred in 1868 and 1975. The
magnitudes of both quakes exceeded 7 on the open-ended Richter scale and resulted in locally
major damage in the Kau and Kilauea areas respectively. Both events generated a tsunami,

Although earthquakes associated with magmatic movement below Hualalai have been
recorded, they are relatively infrequent when compared to earthquake activity at Mauna Loa and
Kilauea. The most likely threat would, therefore, result from a large earthquake (magnitude 6 or
greater) occurring at Mauna Loa or Kilauea and impacting the Kailua region. In 1983, landslides at
Kealakekua Bay occurred shortly after a magnitude 6.6 earthquake occurred at a depth of seven
miles, approximately mid-way between Mauna Loa and Kilauea.

2.3.2 Probable Impacts

The proposed project is not likely to have any impact on natural hazards to which the land
might be subjected. However, natural hazards such as lava flows and earthquakes could have a

IV-13



direct impact upon the proposed project. Based upon information developed by the United States
Geological Survey (USGS) and published in its Professional Paper 1350 (1987), the likelihood of
volcanic eruption at Hualalai is small relative to activity at Mauna Loa and Kilauea, Nevertheless,
Hualalai is considered to be an active volcano and could erupt within the next few decades based
upon its eruptive pattern over the past 10,000 years. An eruption of Hualalai could result in a lava
flow inundating the project site. Due to the general slope of the property, such a flow could be
expected to reach the ocean in a few hours. Aneruption at Hualalai could also result in thin layers
of tephra impacting the project site. Volcanic gases from an eruption might also impact the project
site. However, both of these latter occurrences would depend in great part upon the size of the
eruption, associated fountaining of lava, and wind direction.

Buildings, including residential structures, as well as roadways, sewer and water lines
could be damaged by an earthquake of sufficient magnitude. Due to the general character of the
project site, landslides resulting from an earthquake are unlikely. However, construction upon
areas of substantial fill could be expected to be impacted at a higher degree than areas with no fill.

2.3.3 Mitigation Measures

The impact of lava flows upon the project site can only be mitigated with the intention of
protecting life. The protection of property from lava inundation has proven to be relatively
ineffective on a regional scale. Therefore, mitigation of lava flow hazards is limited to the
provision of adequate evacuation routes and a civil defense warning system designed to provide
area residents with as much advance notice of a threatening lava flow as possible.

Mitigation of hazards associated with earthquakes include adherence to County building
codes and standards in order to minimize potential damage to structures. It is recommended that all
building and structures within the proposed project be designed and constructed in compliance with
applicable building codes and standards. It is further recommended that the use of large volumes
of fill to establish level development sites be discouraged.

2.4 Visual Awributes
2.4.1 Existing Conditions

The existing visual character of the project site can be discussed from two vantage points;
the first from the existing community of Kealakehe in the vicinity of Kealakehe Elementary and
Intermediate School and the neighboring residences looking makai toward the ocean, and the
second from Queen Kaahumanu Highway looking mauka toward the existing community.
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The view makai is to some degree obscured by existing vegetation. Views of the ocean and
coastline can be seen from some parts of the existing community. Views of the subject property
are generally limited to the those areas abutting existing residential lots. The makai view of the
project site can be best described as areas of pahoehoe and a’a rubble with vegetation cover ranging
from sparse grasses to dense thickets of kiawe (Prosopis pallida). Kailua town and the coastline
to the south cannot generally be seen. The dominant view is of the coastline west of the property,
Honokohau Harbor, and the coastline extending to the north. The Kealakehe landfill is visible
from portions of the existing community and wisps of smoke and fugitive dust associated with the
landfill are clearly visible.

The mauka view is characterized by gently sloping land extending from the highway up to
the existing community. The view of the land within the project site is much improved over the
view makai from the existing community. The project site appears to consist of areas of barren
lava, offset by large patches of grass and dense stands of kiawe. The existing residences of
Kealakehe, as well as Kealakehe school are visible from the highway. The summit of Hualalai is
visible on clear days.

2.4.2 Probable Impacts

The proposed project will result in changes to the existing views. The land will be
converted from open area to a series of residential subdivisions, a community commercial area, and
public golf course. The general character and density of the development will be similar to the
existing community. Initial development of the area will result in a clearing of the vegetation which
will improve views of the property. However, once development is completed and landscaping
has taken hold, the project will appear to be an extension of the existing community and will be
characterized by low residential profiles of not more than two stories, and yard and street trees.
The proposed commercial center near Queen Kaahumanu Highway will be visible from the
highway, but due to the relatively flat topography, will not obstruct mauka views. The proposed
Civic Center in the vicinity of the Kealakehe landfill may include buildings from two to four stories
or more in height. The lower portion of the project will be developed as a public golf course and
will appear to be a spacious open area with tree lined fairways clearly visible from the highway and
portions of the existing community. The proposed mauka-makai roadway (Kealakehe Parkway)
will be visible from both the mauka and makai vantage points. :
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2.4.3 Mitigation Measures

Views of the ocean and coastline will be preserved wherever practicable. Residences will
be sited to take advantage of makai views. Mauka views of Hualalai will also be preserved.
Potential impacts to views will be mitigated through the creation of view corridors and the use of
landscaping. General views will be preserved by limiting the height of residential structures. The
location of the proposed golf course in the lower portion of the project area will ensure that views
of the ocean from the proposed community are not obstructed. The visual impact of the
commercial area and Civic Center will be mitigated through the limiting of building heights, the use
of landscaping and the creation of view corridors.

3. NATURAL ENVIRONMENT
3.1  Temestrial Flora

Following is a summary of the botanical survey conducted for the proposed project by
Char and Associates. The survey is included in its entirety in the appendix to this environmental
impact statement.

3.1.1 Existing Conditions

A botanical survey of the subject property was conducted in July, 1989 to assess the
botanical resources present. The objectives of the survey were to (1) provide a general description
of the major vegetation types; (2) inventory the terrestrial, vascular flora; and (3) search for
threatened and endangered plants on the project site. A walk-through survey method was
employed. Areas most likely to harbor native plant communities or rare species, such as the open,
mixed shrubland and rougher a’a lava flows, were more intensively examined. Species
identification was made in the field; plants which could not be positively determined were collected
for later identification in the herbarium and for comparison with taxonomic literature.

A total of 145 plant species were inventoried on the project site during the field survey. Of
these, 110 (76% are introduced or alien species, 31 (21%) are native, and 4 (3%) are of Polynesian
origin. Among the 31 species of native plants, 16 species are indigenous (native to the Hawaiian
islands and also elsewhere) while 15 are endemic (native only to the Hawaiian islands).

Four major vegetation types were identified on the project site. The distribution of the four
vegetation types corresponds roughly with substrate type, rainfall, and elevation. Rainfall varies
from 20 inches annually near Queen Kaahumanu Highway to nearly 50 inches annually at the
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upper boundary of the project area. A’alava flows run the length of the property, while more
weathered pahoehoe flows are found along the peripheries of the property; with one small section
of Punalu’u extremely rocky peat overlying pahoehoe bedrock in the northeastern comer of the
project site (Sato gt al. 1973).

Following is a description of the four vegetation types identified. Figure 4-7 presents the
distribution of these vegetation types.

Open Mixed Shrubland. This vegetation is generally distributed above the 400
foot contour interval on a’a lava. It may extend to lower elevations on some flows
with many of the native elements quickly attenuating. The physiognomy is of an
open scrub with scattered trees, although in depressions with smail gullies shrubs
and trees xrtlgs fontxl:] dcnﬁe thickeg. Native aax;d introduced shrubs occur in about
equal numbers, althoug among the natives alahe’e (Canthium odoratum) and
al’ali’i (Dodonaea viscosa) are locally abundant in places, while among the
introduced plants koa-haole (Leucaena Jeucocephala), kiu (Acacia farnesiana), and
Christmas berry (Schinus terebinthifoling) are locally abundant. Trees occur as
scattered individuals or small, sca;tered stands. Native shrubs and trgs include
mamane (Sophora chrysophylla), lama (Di sandwicensis), alahe’e, maiapilo
(Capparis sandwichiana), a’ali"i, Bidens micrantha 5sp. gtenophylla, kalamona,
(Senna gaudichaudii), naio (Myoporum sandwicense), uhi uhi (Caesalpinia
kavaiensis), wiliwili (Erythring sandwicensis), and ‘ohe (Reynoldsia
fandy i l éh;_‘Thc mger;;o?imogrlly occumn@gj;ﬁoduccd shrubs (nécs:]lgf;u;n

* koa’haole, Christmas , klu, Iantang camara), guava (Psidi
guajava), senna (Senpa septemtrionalis), and pluchea (Pluchea symphytifolia).
Introduced trees include kukui (Aleurites moluccana), jacaranda (Jacaranda
mimosifolia), silk oak (Grevillea robusta), and monkeypod (Samanea saman).

Ground cover is usually a mixture of grasses, smaller shrubs or subshrubs, and
young koa-haole plants legs than a foot high. These include NatalGredtop

repens), fountain grass (Pennisetumn setaceum), Guinea grass
(Panicum maximum), love grass (Emgrostis tenella), molassesgrass (Melinis
minutiflora), Bermuda grass (Cynodon dactylon), ‘uhaloa (Waltheria indica), “ilima
(Sida fallax), coffee senna (Senna occidentalis), false matlow (Malvastrum
oromandelianum), nettle-leaved vervain (Stachytarpheta urticifolia), indigo
(Indigofera suffruticosa), bur bush (Triumfetta thomboides), and air plant
(Kalanchoe pinnata).

Cattle grazing on this part of the property tends to keep most of the open mixed
shrubland low and there are numerous cattle paths through the shrubland. Where
cattle congregate, usuall}l') uncll)er tregs andhwhelrle there is some soil, plants of acute-
leaved sida (Sida acuta), bur ush, hairy honohono (Commeling benghalensis),
false mallow, amaranth (Amaranthus viridus), and coffee senna are more
numerous,

There are minor variants of this shrubland, For example, along the upper
boundary, adjacent to the residential area and public housing, the property has been
more disturbed as evidenced by the large piles of boulders, a number of dozer
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walks, and piles of rubbish. In this area, weedy species such as Spanish needle
(Bidens pilosa), Florida beggarweed (Desmodium tortuosum), hyptis (Hyptis
suaveolens), etc., are abundant, and California grass (Brachiaria mutica) forms
extensive mats. Where the substrate is weathered pahoehoe, fountain grass
becomes more numerous,

Canthium/Christmas Berry Shrubland. This vegetation type occurs on the
150-acre parcel which is included in the proposed community. The
Canthium/Christmas berry shrubland continues across the slope and extends onto
the adjacent Queen Liliuokalani Trust Keahuolu lands where a recent flora survey
was conducted {Char, 1989).

The substrata is a’a with blocky chunks generally 4 to 6 inches in diameter. Both
alahe’e (Canthium odoratum) and Christmas berry occur in almost equal numbers,
though one or the other may be more abundant in places. The shrubs form dense
thickets, 10 to 15 feet tall. Scattered through the shrubland are clusters of mamane,
18 to 20 feet tall; other native shrubs and trees including wiliwili, a’ali’i ‘ohe,
Bidens micrantha ssp. ctenophylla, lama, and ‘ohi’a (Metrosideros polymorpha).
Introduced trees and shrubs, which also generally occur as scattered individuals,
include jacaranda, silk oak, autograph tree (Clusia rosea), guava, kukui, and
monkeypod. Koa-haole forms small clumps in places but is not abundant. Near
the school boundary, large plants of sisal (Agave sisalana) are found.

Ground cover varies from 40 to 50% and is composed of seedlings of the tree and
shrub species mentioned above plus a mixture of grasses and weedy herbs, though
litter and barren a’a predominate. Low-lying, open areas are often filled with Natal
redtop, molassesgrass, lantana, fountain grass, ‘ilima, and air plant. Locally
ab}undant, twining and sprawling over shrubs, are vines of huehue (Cocculus
triloba).

Koa-haole Shrubland. This vegetation type is generally found associated with
pahoehoe substrate. Dense to open koa-haole shrublands are found adjacent to the
Kealakehe residential area, the County landfill, and above the quarry and cement
batching plant. The koa-haole plants vary in height from 8 to 12 feet tall, although,
in places, they may be somewhat taller. Scattered trees of kiawe (Prosopis pailida)
and ‘opiuma (Pithecellobium dulce) are usually found associated with this
shrubland. Other trees and shrubs occasionally found here include alahe’e,
Christmas berry, monkeypod, lantana, maiapilo, and naio. Locally abundant are
‘ilima and ‘uhaloa.

Lower elevation koa-haole shrubland usually supports a dense ground cover of
fountain grass, while upper elevation shrubland has a ground cover composed of
Natal redtop, fountain grass, and various weedy species as nettle-leaved vervain
(Stachytarpheta urticifolia), beggar's tick (Bidens pilosa, Bidens cynapifolia), hairy
abutilon (Abutilon grandifolium), and air plant,

Where this vegetation type occurs on a’a substrate, there is very little ground cover

and the koa-haole shrubs tend to occur in scattered patches usually in shallow
depressions.
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Fountain Grass Grassland. Along the northern boundary of the subject
property, where it abuts Palani Ranch, fountain grass forms a rather extensive and
dense grassland. Koa-haole shrubs occur as scattered individuals, although, in
low-lying areas they may sometimes form small-sized thickets. Other shrubs and
subshrubs occasionally found in the grassland include ‘ilima, indigo (Indigofera
suffruticosa), alahe’e, ‘uhaloa, and maiapilo. A few trees of kiawe and ‘ohe can be
observed scattered through the grassland; one rather large tree of maua (Xylosma
hawaiiense), about 20 feet tall, is found on a rocky knoll near the jeep trail that
begins behind the quarry,

On the a’a flow adjacent to Queen Kaahumanu Highway, fountain grass occurs in
scattered clumps. In these areas, ‘uhaloa and ‘ilima are abundant.

In general, these grasslands tend to be species poor as the aggressive fountain grass
forms a dense cover which crowds out other plants. Fountain grass is considered a
serious pest in dry areas of the Big Island as it outcompetes most native species for
establishment. Itis also a fire-adapted species. The grass burns swiftly and hot
causing extensive damage to native dry forest. After fires it is able to quickly
reestablish itseif (Wagneret al. in press).

3.1.2 Threatened and Endangered Plants

One officially listed endangered species, the uhi uhi (Caesalpinia kavaiensis; formerly
known as Mezoneurop kavaiense), and one candidate endangered species, Bidens micrantha
subspecies (ssp.) ctenophylla (no common name), occur on the Kealakehe site. An officially listed
endangered species is protected by the Federal Endangered Species Act of 1973 (16USC 1531-
1543), as amended, and by the State’s threatened and endangered wildlife and plants law (Chapter
124, Hawaii Revised Statutes, Title 13, Subtitle 5, Part 2). Bidens micrantha ssp. ctenophylla is
considered a Category 1 candidate endangered species by the United States Fish and Wildlife
Service (1985). Plants considered Category 1 material should be regarded as candidates for
addition to the Endangered and Threatened Species List and, as such, consideration should be
given them in environmental planning.

The uhi uhi is a large shrub to medium-sized tree (up to 30 feet tall) with thick, rough, dark
gray bark and very dark blackish-brown heartwood. The leaves are twice divided into smaller
leaflets with 4 to 8 pairs of pale green leaflets per pinnae. The flowers are bome in clusters at
branch tips and are pinkish-purple to brick red. The seed pods are flat and thin; bluish-glaucous
when young, pale pinkish-tan to gray when older. The Hawaiians used the strong, dark, heavy
wood for spears and fishing implements called 1a’au melomelo or la’au makalei (Rock 1913,

1920).

Uhi uhi was first described from the island of Kauai in 1867. Later specimens were
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collected on O’ahu and Maui. Uhi uhi plants were discovered in the North Kona area in 1909,
Today the populations have been greatly reduced. Only a single tree is known from the Kaua'i
plantation, a few plants occur in the Wai’anae mountains on O’ahu, and about two dozen plants
have been recorded on the slopes of Hualalai in the Pu’uwaawaa-Ka'upulehu ahupua’a on the
island of Hawaii. Cattle, goats, and other feral herbivores were probably responsible for most of
the population decline, but in recent years exotic plants, such as fountain grass, have become so
abundant as to inhibit regeneration and to increase the chances of wildfire (Lamoureux 1982).

Nineteen uhi uhi plants were located on the Kealakehe project site. This represents a
significant increase in the number of known plants and also extends the range of distribution of the
species from Pu’uwaawaa-Ka'upulehu across to the Kailua-Kona area. On the project site, the
majority of the plants are found between the 500 and 550 foot elevation contours in open mixed
shrubland. A few plants occur in koa-haole shrubland on a’a flows. The location of the 19 plants
is presented in Figure 4-8. The plants vary in height from 8 feet to about 25 feet tall, with the
majority of them from 12 to 15 feet tall. Most are multi-branched and, at the time of the field
survey, had flowers and many seed pods. Although an intensive search around the plants was
made, no seedlings or saplings of uhi uhi were located.

. Bidens micrantha ssp. ctenophylla occurs in shrubland and dry forests on the leeward
slopes of Hualalai. In addition to being a candidate endangered species, it is also considered
vulnerable or threatened by extensive habitat destruction or modification or by other environmental
disturbances (Wagneret al in press). Itis an attractive plant with dense clusters of yellow, daisy-
like flowers. The dense inflorescences may contain 15 to 75 or more flowers per cluster. Bidens
is an erect, much-branched, perennial herb from 2 to 5 feet tall. Under optimum growing

conditions, it may reach 7 to 8 feet in height.

On the Kealakehe project site, Bidens is found scattered through-out the open mixed
.shrubland and Canthium/Christmas berry shrubland in fairly large numbers.

3.1.3 Probable Impacts

Impacts to the existing flora would result from preparation of the project site for the
development of residential units and supporting infrastructure. Grading, cut and fill work, and
similar construction activities will destroy existing plant cover. Impacts would also occur from the
introduction of alien or exotic plant species which might outcompete existing species. The
significance of potential impact has been evaluated on the basis of the extent of loss of existing
vegetation, the potential for introduction of competitive exotic species, and the potential for loss of
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endangered or threatened species.

The impact to existing vegetation is considered to be significant due to the need for
extensive grading and clearing associated with site preparation. However, the loss of existing
vegetation will be offset, to some degree, by the introduction of extensive landscaping. Virtually
all of the areas designated for residential development will need to be cleared. The remaining
property will also be cleared for the development of infrastructure and non-residential uses,
including school sites and parks. Approximately 80% of the land cleared will be landscaped as
residential yards, neighborhood parks, school play fields and golf course fairways.

Because they are a federally designated endangered species, the 19 uhi uhi plants identified
on the project site must be preserved. As part of the analysis of environmental impacts conducted
for the proposed project, an opinion was sought from the State Attomney General concemning the
ability to move or relocate uhi uhi plants from areas designated for development. The Department
of the Attorney General responded, in part, “...because it does not seem the uhi uhi trees can be
successfully ransplanted, and because it cannot be said that destruction of any of the species
would help propagate the species as a whole, under existing statutes the uhi uhi trees must be
preserved in place.” (letter to William W. Paty, Chairman of the Board of Land and Natural
Resources, December 20, 1989). Therefore, while impact upon the habitat of the uhi uhi plants
may be significant due to grading and site preparation, there will be no significant impact upon the
uhi uhi plants because they will be preserved.

Impacts upon the Bidens, a candidate endangered species, may be significant because of
the need for removal of existing vegetation in the course of site preparation.

3.1.4 Mitigation Measures

To offset the loss of native plants, the use of native plant material for landscaping is
recommended. Native plants adapted to the low rainfall and lava substrates of the Kealakehe site
are recommended for inclusion into the overall landscaping of residential and non-residential areas,
including parks and school sites and similar common areas. While the golf course fairways and
greens must be recultivated using exotic grasses, much of the area designated as rough can be left
undisturbed or recultivated with native plants. In addition, homeowners may also be interested in
planting native plants if they were made available to them, Many of the native plants are attractive
and of ornamental value; these include the uhi uhi, wiliwili, ‘ohe, naio, alahe’e, mamane,

kalomona, and Bidens micrantha ssp. ctenophylla,
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In order to mitigate the potential impact of the proposed project upon the habitat of the uhi
uhi plants and upon the Bidens, it is proposed that a five-acre endangered plant preserve be
established around a cluster of eight-uhi uhi trees located in the upper portion of the project area.
This preserve would also help to preserve a number of other native species in the area including the
candidate Bidens species. Propagation material from other native plants not found within the 5
acre preserve, such as maua, wiliwili, halapepe (Pleomele hawaiiensis), olopua (Nestegis
sandwicensis), and pua-kala (Argemone glauca) as well as from the separate uhi uhi plants, should

be collected for inclusion onto the site. The preserve should be an actively used nature study park
with trails, jogging paths, picnic shelters, etc. Descriptive signs should be provided for the
plants. Pamphlets for a self-guided tour could be provided and would highlight the native species,
describe how the Hawaiians used the plants, and present ways these plants could be used in
landscaping to conserve water. In addition to the five-acre preserve, it is recommended that a one-
half acre preserve should be established around each of the remaining eleven uhi uhi plants. Long-
term management of these separate one-half acre lots and the five-acre preserve would include an
active management program for the eradication of introducted plants, especially fountain grass,
koa-haole, and Christmas berry.

Additional mitigation measures will include the following: 1) the preparation of a mitigation
plan for the ubi uhi plants in the Kealakehe area, which will include a plan for the propagation of
the uhi uhi plants and Bidens plants with seeds and cuttings from the mature trees and plants on
site; 2) the initiation of State legislation to pring Hawaii State law into conformance with Federal
law concerning the relocation of endangered plant species; and 3) the establishment of an escrow
fund for the long-term preservation of endangered and candidate endan gered species with start-up
funds not to exceed $100,000. Conducted in tandem, these three mitigation measures will provide
the means to cultivate seedlings and cutting from the existing plants in a funded preserve, monitor
the impacts of development upon the endangered and candidate endangered species, and eventually
relocate the endangered plants to a more secure area once their genetic line is secured through the
cultivation of seeds and cuttings from each adult plant.

Finally, the United States Fish and Wildlife Service has been contacted and advised of the
existence of the endangered plants. Because two of the uhi uhi plants are located within the golf
course area (to be transferred by Executive Order of the Governor to the County of Hawaii) which
is to serve as the effluent disposal area for the Kealakehe Sewage Treatment Plant, the County of
Hawaii’s Public Works Department has formally requested a “biology opinion” from the FWS.
While the biology opinion, which amounts to a recommendation, will not be completed before
publication of this environmental impact statement, it is expected to provide additional guidelines

and recommendations for mitigation measures applicable to both the HFDC and County of Hawaii.
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3.2  Terestrial Fauna

Following is a summary of the survey of avifauna and feral mammals conducted for the
proposed project by Phillip L. Bruner, The survey is included in its entirety in the appendix to this
environmental impact statement.

3.2.1 Existing Conditions

A survey of terrestrial fauna was conducted in August, 1989 to assess the biological
resources present at the project site. The objectives of the survey were to: 1) document what bird
and mammal species occur on the property or may likely occur given the type of habitats available;
2) provide some baseline data on the relative abundance of each species as well as general habitat
preferences; 3) determine the presence or likely occurrence of any native fauna particularly any that
are considered “Endangered” or “Threatened”. If such occur or may likely be found on the
property, identify what features of the habitat may be essential for these species and suggest how
those resources may best be protected; and, 4) determine if the property contains any special
hatitats that if lost or altered by development might result in a significant impact on the fauna in this
region of the island. Field observations for birds were made with the aid of binoculars and by
listening for vocalizations. Attention was also paid to the presence of tracks and scats as indicators
of bird and mammal activity. A trail was cut and marked in the dense upper section of the
property. At various locations along the trail, as well as in all types of habitat elsewhere on the
property, eight minute counts were mace of all birds seen or heard. Between count stations
observations of birds seen or heard were also noted. Observations of feral mammals were limited
to visual sightings and evidence in the form of skeletal remains, scats and tracks. No attempts.
were made to trap mammals in order to obtain data on their relative abundance and distribution.
Three evenings were devoted to searching for the presence of owls and the Hawaiian Hoary Bat

3.2.1.1 Avifauna

. No endemic (native) species of land or water birds were recorded during the course of the
field survey. The Short-eared Owl o Pueo (Asio flammeus sandwichensis) is the only species
which might occur at this site because it is relatively common on Hawaii particularly at higher

elevations. No other endemic birds would be expected at the site given the elevation and location
of the site and nature of the habitats available to the birds.
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Of all migratory indigenous (native) shorebirds that winter in Hawaii, the Pacific Golden
Plover (Plyvialis fulva) is the most abundant. However, no plover were recorded during the field
survey. This result was not unexpected due to the time of year of the survey and the type of habitat
presentat the site. Itis likely that during the time of year when plover are present in Hawaii
(August to May) very few actually utilize the property. In its present state the property is
unsuitable for migrating shorebirds because they prefer open areas such as mud flats, lawns,
pastures and plowed fields.

No indigenous species of resident native birds were recorded nor would any be expected at
the site. No seabirds were observed on the property. Some seabirds nest and roost on barren lava
flows in Hawaii but at much higher elevations.

A total of 18 species of exotic birds were recorded during the field survey. The most
abundant species at Kealakehe is Japanese White-eye (Zosterops japonicus), Common Myna
(Acridotheres tristis), House Finch (Carpodacus mexicanus), and Zebra Dove (Geopelia striata).

Given the range of habitats found on the property as well as from survey elsewhere in West
Hawaii, the following exotic bird species might also be expected to occur on or near the property:
Erckel’s Francolin (Erancolinus erkelii), California Quail (Callipepla californica), and Japanese
Quail (Cotumix japonica). The most unexpected sightings were: Lavender Waxbill (Estrilda
caerulescens), Yellow-fronted Canary (Serinus mozamibicus), and Saffron Finch (Sicalis

flaveola). These popular cage birds have become increasingly more common in this region over
the past few years. The Yellow-billed Cardinal (Paroaria capitata) has likewise expanded its range
along the Kona coast. This species does not at present occur elsewhere in the State. A close
relative, the Red-crested Cardinal (Paroaria coronata), is common on Oahu. Like its relative, the
Yellow-billed Cardinal prefers coastal habitat and does not range into dense middle and upper
elevation forests.

3.2.1.2 Mammals

A total of 7 Small Indian Mongoose (Herpestes auropunctatus) were seen or heard during
the survey. Three feral cats were observed as well as the skeletal remains of pigs and cows. Cattle
were also heard along the north boundary of the property. Evidence of rats and mice were also
found in the area of the sanitary landfill. The presence of the landfill provides a concentrated food

source for birds as well as rats, mice, mongooses and cats.

Records of the endemic and endangered Hawaiian Hoary Bat (Lasiurus cinerus semotus)
are sketchy, but the species has been reported on the island of Hawaii. Bats have been found on
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the Sheraton Waikoloa Beach Resort property (Bruner, 1984). However, none were observed
during the field survey at Kealakehe despite three nights of observations. This species roosts
primarily in trees. Much remains tabe known about the natural history of this bat and its
ecological requirements in Hawaii.

3.2.1.3 Endangered and Threatened Species

No endangered or threatened species of birds or mammals were observed during the field
survey.

3.2.1.4 General Conclusions

General conclusions regarding bird populations include the following: 1) the dense forested
mauka section of the property contained many more species of birds than the open habitat located
on the lower slope; and 2) the present habitats provide a limited range of living spaces which are
utilized by the typical array of exotic species of birds one would expect at this elevation and in this
type of environment in Hawaii. However, it should be noted that the number of species and the
relative abundance of each species may vary throughout the year due to available resources and
reproductive success, While, only long-term studies can provide a comprehensive view of bird
populations in a particular area, when trief field studies are coupled with data gathered from other
similar habitats the value of the conclusions drawn are significantly increased.

With regard to the mammal populations, it is concluded that the existence of the landfill
provides an unnatural concentration of food resources for mammals {as well as birds). In orderto
obtain more definitive data on mammals, a trapping program would be required. Census data
obtained by trapping would likely show a greater than normal number of rats, mice, mongoose and
cats than would be expected without this resource.

3.2.2 Probable Impacts

The proposed development will create an urban environment which will resultin a
significant change over the existing conditions. The present habitat provides a limited range of
living spaces that are utilized by exotic species of birds expected to occur at the project site. The
residential character of the project will probably resultin an increase in the variety of bird species
and their relative abundance. Itis likely