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PREFACE

This document is a final environmental impact statement that documents analysis and
conclusions for the proposed Waikoloa Affordabie Housing Project and the surrounding
environment, located in South Kohala on the Island of Hawaii. The document is divided
into sections describing the master plan, the affected environment, alternatives
considered during the planning stages of the master plan and impacts that may result
from the proposed development. Additionally, separate studies of traffic, air quality, flora
and fauna, archaeology, and the market, conducted by technical consultants, are

provided as appendices.

Consulted agencies and organizations were requested to submit their comments,
corrections, and/or clarifications on the draft environmental impact statement to the

County of Hawaii Planning Department.
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SECTION 1 INTRODUCTION AND SUMMARY

1.1  INTRODUCTION AND BACKGROUND

The Office of Housing and Community Development (OHCD) of the County of Hawaii is
proposing a unique, quality affordable residential development in Waikoloa Viliage, in the
South Kohala district of West Hawaii. This master planned development is proposed to
contain approximately 1,200 single- and multi-family housing units all of which will be
available for rent or sale in the affordable price ranges, as defined by federal, state and

county standards.

The project site is currently undeveloped and is located at the north end of the existing
Waikoloa Village. Ownership of 279 acres of the 340-acre site is being conveyed from
the present land owner, Waikoloa Land Company, to the County of Hawaii through an
agreement between the two parties. Development of the remainder parcel will be
undertaken by Waikoloa Land Company in conjunction with other developers.

Master planning of the Waikoloa Affordable Housing project began in summer 1989 when
the Office of Housing and Community Development issued a request for proposals to
develop a conceptual master plan including preliminary infrastructure development plans.
In September 1989, R. M. Towill Corporation was selected to prepare the Master Plan.
A land use pian, backbone infrastructure plans, and development costs have been
completed.

This Final Environmental Impact Statement (FEIS) will evaluate the Master Pian
components - i.e., the land use plan and backbone infrastructure plans. While the
developer of this project may have a somewhat different plan, it will not be substantively
different from the current Master Plan. Thus, the impacts, analysis, and applicable
mitigation measures as discussed in this environmental impact statement will apply to the
overali development project.

1.2 INTENDED USES OF THIS DOCUMENT
This environmental impact statement has been prepared in accordance with Chapter 343,
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Hawaii Revised Statutes and the rules and regulations
Quality Control. It has been determined that an envi
required pursuant to Chapter 200 of Title 11, Administra

The purpose of the environmental impact statement is {
officials and members of the community on the nature ¢
existing environmental conditions of the property and |
potential impacts that may result from development ¢
mitigating measures for those impacts; and to conside
action.

1.3 DEVELOPMENT SUMMARY

Applicant: Office of Housing and

Accepting Authority:

Approving Agency: Planning Department

of the Office of Environmental
ronmental impact statement is
tive Rules, Subchapter 5(b).

p provide information to public
vf the subject action; to assess
surrounding areas; to evaluate
f the project and to propose
r alternatives to the proposed

Community Development

Mayor of the County of Hawaii

Tax Map Keys: 6-8-02:31 and por. 26, Third Division

Area: 279 acres

Location: South Kohala District, |at the north end of the existing
Waikoloa Village; bounded to the west by conservation
lands and to the north| east and south by vacant lands
that are planned for future Waikoloa development.
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Owner:

Existing Land Uses:
State Land Use Designation:

County General Plan Land Use
Pattern Allocation Guide Map:

County Zoning:
Proposed Uses:

Proposed Action:

Waikoloa Land Company; transfer to County of Hawaii
imminent

Undeveioped

Urban District

Low Density Urban Development
RS-10, Residential Single-Family
Residential, Neighborhood Commercial, Parks

The applicant proposes to develop 279 acres of land
in Waikoloa, South Kohala. Development of the master
planned community will offer a mix of residential
housing, churchfcommercial areas, and recreation
facilities. The proposed project is designed to offer a
unique mix of housing that will be 100% affordable
(targeted to households from less than 80% up to
140% of the County’s median family income).

1.4 LOCATION AND OWNERSHIP

The proposed project is located in the South Kohala district of West Hawaii, at the north
end of the existing Waikoloa Village (see Figure 1-1). The property is located
approximately 4 miles east, or mauka of Queen Kaahumanu Highway. The project site
is bounded to the west by conservation lands and to the north, east and south by vacant
lands that are planned for future Waikoloa development.
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Situated at the 700-foot elevation of the Kohala region, the

 site has views of the peaks of

Mauna Kea to the east, the Kohala Mountains to the north, and the Kohala coastline to

the west. Southeast of the project area are residential un]
Waikoloa Village. The south slope of Haleakala Crater or]

Paniolo Drive, an 80-foot wide public right-of-way, curren
from Waikoloa Road. The completed or improved porti
near the eastern border of the site. Extension of Panioio

its nestled in the rolling hills of
Maui is visible on a clear day.

tly provides access to the site
on of Paniolo Drive terminates
Drive over an existing dirt road

is expected to be completed no later than March 1993 when development in the eastern

section of Waikoloa Village occurs.

Ownership of this parcel is currently being conveyed by ¥
County of Hawaii for the purpose of enabling the County
units on this site. Surrounding parcels are owned by Wai
Development Company and several other development

1.5 SUMMARY OF PROBABLE IMPACTS AND MITIGAT

1.5.1 Traffic
The proposed project will increase traffic on the existing

Vaikoloa Land Company to the
to develop affordable housing
koloa Land Company/Waikoloa
companies.

ION MEASURES

and proposed roadways in the

area of the project. Projected traffic volumes resulting from development of the Waikoloa

Affordable Housing project include the following:

PROJECT TRAFFIC

A.M. Peak Hour

P.M. Peak Hour

Land Use {(Parameter) v%'& m vx E&ﬁ{ vx'h
Single-family (560 d.u.) 3644 104 2 346 203
Multti-family (840 d.u.) 5024 76 K 263 124
Park {9.2 acres) 3386 6 1 8 23
Commercial (5,000 s.1.) 4435 169 168 182 174
Church (75,000 s.f.) B77 _4 A 21 18
Total: 14,016 359  B\7 820 542

NOTE:
vpd = vehicles per day
vph = vehicles per hour
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SECTION 1 INTRODUCTION AND SUMMARY

The Waikoloa Affordable Housing project proposes a loop road system in which two 60-
foot wide rights-of-way will intersect the improved extension of 80-foot wide Paniolo Drive.

The total estimated project traffic volumes at full development will impact the existing
regional transportation network, however, at or near over capacity conditions will exist at
peak periods even without the affordable housing project.

1.5.2 Air Quality

The major short-term air quality impact will be the potential emission of significant
quantities of fugitive dust during project construction phases. Uncontrolled fugitive dust
emissions from construction activities are estimated to amount to about 1.2 tons per acre
per month. During the period of construction, emissions from engine exhausts (primarily
consisting of carbon monoxide and nitrogen oxides) will also occur both from on-site
construction equipment and from vehicles used by construction workers and from trucks
travelling to and from the project.

Mitigation measures will include the establishment of a regular dust-watering program and
covering of dirt-hauling trucks in compliance with State of Hawaii Air Pollution Control
Regulations.

The primary long-term air pollution impact from the project will arise from the increased
motor vehicle traffic associated with the project. Potential increased levels of carbon
monoxide concentrations along roadways leading to and from the proposed development
will be the primary concern. The "with the project" carbon monoxide concentrations along
roadways in the project vicinity will unavoidably be higher at several locations compared

Page 1-7




INTRODUCTION AND SUMMARY

SECTION 1

to the "without project" case, but worst-case concentrations will remain within the national
standards. With or without the project, the more stringent State standards may be
exceeded near traffic-congested areas. The highest doncentrations will occur in the

vicinity of Queen Kaahumanu Highway at Waikoloa Roagd.

Mitigation measures available to minimize traffic-relgted air poliution include the
improvement of roadways, reduction of traffic or reduction of individual vehicular
emissions. Roadway improvements recommended in the traffic study will be implemented
to move traffic efficiently through the project area. Traffic will be reduced to the extent
possible by encouraging bus use, car pooling, and/or the adjustment of local school and

business hours to begin and end during off-peak times.
emissions is beyond the control of the project.

eduction of individual vehicular

Some long-term impacts on air quality also could occur due to indirect emissions from
power generating facilities supplying the project with elegtricity and from the disposal of
waste materials generated by the project. Impacts will be smali, however, due to the
magnitude of the project electrical and solid waste demands compared to the present

and future County demands.

Indirect emissions from project electrical demand could bie reduced somewhat by utilizing

solar energy design features to the maximum extent

possible. This would include

instaling solar water heaters, designing homes and building spaces so that window

positions maximize indoor light without unduly incr
landscaping where feasible to provide afternoon shad
conditioning.

1.5.3 Socio-Economic Conditions

sing indoor heat, and using
} to cut down on the use of air

The Waikoloa Affordable Housing project will increase the population in the area by an

estimated 3,600 persons, assuming average persons p
total represents approximately 15 percent of the South

or household of 3.0 to 3.3. This
Kohala district’s population per

DBED's M-K Series B and County Planning Department’s population projections by the
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SECTION 1 INTRODUCTION AND SUMMARY

year 2005. The Waikoloa Affordable Housing project is expected to provide a wide range
of housing opportunities, all in the affordable range, for varied levels of family incomes.
Total housing units are estimated at approximately 1,200 to 1,400 units for the

development.

This development will provide badly needed affordable housing in the West Hawaii region;
and by increasing the supply of affordable housing units, the project will facilitate an
expanded labor force for the area’s resorts.

1.5.4 Topography and Soils
Slopes in the project area range from O percent to over 20 percent. The northern portion

of the site has an average slope of 6 to 10 percent and the southern portion has an
average slope between 11 percent and 20 percent. Elevations range from 550 feet above
sea level near the makai boundary to 900 feet near the mauka boundary of the site.

Two soil types are found on the project site: Kawaihae (KNC) and Very Stony Land
(rvS). Hard pahoehoe lava bedrock can be found at a depth of about 33 inches in the
areas where Kawainae soils occur. Bedrock occurs at a depth of 5 to 20 inches in areas
where Very Stony lands occur.

The varying topography and elevations of the project site will necessitate careful siting of
roadway and other utility systems as well as residential lots, in order to minimize
construction costs for this affordable housing project.

1.5.5 Flora and Fauna

According to the Botanical Survey Report written by Char & Associates, the proposed
project is not expected to have a significant impact on flora as the site consists primarily
of cultivated lands. According to the Survey of Avifauna and Feral Mammals undertaken
by Phillip L. Bruner, there are no rare, threatened or endangered vertebrate animal

species known to exist on the project site.
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INTRODUCTION AND SUMMARY SECTION 1

1.5.6 Water
The Waikoloa Water Company owns the wells, reservoirs, and primary transmission mains

that supply potable water to Waikoloa Village. The Waikploa Water Company’s potable
water wells draw from the Waikoloa aquifer. It has been [determined that the project will
require a 12-inch water line laid along the entire length of backbone roadways.

The proposed project will require approximately 560,000 gallons per day at build-out.
The Waikoloa water system has adequate capacity to p ovide for these needs.

1.5.7 Sewer

At present, there is no sewer system in the immediate vicinity of the project area. The
nearest sewer system is located approximately 7,000 feet southwest of the project site,
and serves the commercial and multi-family areas of Waikploa Village. This existing sewer

system is not available for use by the proposed project

Preliminary analysis of the sewer system needs for the project indicates that the project
will generate a total average flow of 0.5 million galions p day (mgd). The proposed on-
site improvements will primarily include 8-inch and 12-inch gravity lines. Sewage
treatment facilities are to be provided off-site by Waikolpa Sanitary Sewer Company.

The plans for these new facilities are stil at a very early stage. The new sewage
treatment plant and its associated effluent disposal system will be designed, constructed,
and operated in accordance with applicable Federal, State and County rules and
regulations.

1.5.8 Drainage
A new drainage system consisting of a ten-foot concrete channel running along Paniolo

Drive, and two mauka-makai concrete channels to divert runoff to offsite drainageways
will be constructed as part of the project. Other major j[mprovements will include 2-foot
and 5-foot channels to be built on the project site. Ampng the necessary infrastructure
improvements and associated costs to be borne by the project, drainage improvement
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SECTION 1 INTRODUCTION AND SUMMARY

costs are the highest -- approximately $12 million. Unlined channels may be possible
under certain conditions. Other offsite mitigation measures are being evaluated and may
further reduce direct project costs.

A mitigation measure will be to attribute the cost of constructing the ten-foot channel
along Paniolo Drive to Transcontinental Development Company, based on the Agreement
dated February 25, 1988. In this scenario, cost of this item would be attributed 1o the
original landowner, thereby reducing the drainage improvement costs to $8.6 million.

1.5.9 Solid Waste

Solid waste generated by the project when fully completed is expected to amount to
about 10 tons of refuse (approximately one 12-ton truckload) per day. At present, the
refuse district handles about 100 tons daily. The nearest existing solid waste transfer
station is located at Puako, however, a new transfer station is being planned near a
former quarry site immediately adjacent ot Waikoloa Village. This transfer station should
be operational before this project breaks ground.

Currently, solid waste is disposed of at the Kailua-Kona landfill located at Kealakehe. The
Kealakehe Landfill is scheduled to close within the next 24 months and is not expected
to continue to function as the refuse disposal site for the West Hawaii region. A new
sanitary landfill site has been selected, and plans are being put together for its
development. This facility will accommodate the proposed project’s solid waste disposal
needs.

1.5.10 Power and Communications

At present power and communications are provided by an existing underground duct
bank containing a 750 MCM cable (14.47 KVY) which originates from a substation located
mauka of the Waikoloa Village general store and runs along Paniolo Avenue to the project
area. A new substation will be necessary to provide power to the project. The Hawaii
Electric Light Company (HELCO) is developing additional electrical energy generating
capacity, and therefore it is expected that HELCO will be able to provide the required
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electricity to meet this additional demand.

1.6 ALTERNATIVES CONSIDERED

The economic mix of housing units was reviewed and anglyzed to preliminarily determine

financially feasible scenarios.

Numerous cash flow arjalyses were conducted, each

containing different sets of assumptions, such as varying per square foot building
construction costs, and dwelling unit sizes. One scenario indicates that total revenues
from the sale of 1,000 units are $129.4 million, while totgl development costs (including

building construction, subdivision or on-site developn
sales/processing fees, indirect costs for design, manager
at 15%, and developer’s profit at 5% of revenues) are $13
financing rate of 12%, the deficit after financing will be §

hent, backbone infrastructure,
nent, loan points, contingencies
31.7 million. At an annual deficit
17 million.

Achieving a balance between the project’s social objecti
at affordable rent and sales price levels while maintainin
feasibility will have a significant influence on the final mi

It is recognized that the modification of certain subdi
significant cost savings, and may result in more affordab
need, however, to ensure that such cost-saving method
safety risks; (2) will not result in significant added post-
for the County and/or for the residents; (3) will not have

s of providing all housing units
the project’s overall economic
of unit types and sizes.

ision standards may result in
e housing. These modifications
, (1) will not resuit in health and
onstruction maintenance costs
n adverse visual impact; (4) will

clearly result in a greater number of affordable houses and/or lower prices for some or

all of the homes.

1.7 NECESSARY PERMITS AND APPROVALS
A. Federal

U. S. Army Corps of Engineers: Dept. of the Army Permit for Streambank
Improvements Along Kamakoa Gulch
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B. State of Hawaii

Department of Health:

C.  County of Hawaii

Mayor and County Council

Planning Department:

Department of Water Supply:

Department of Public Works:

D. QOther

Waikoloa Water Company:

Waikoloa Sanitary Sewer Co.:

Approval of new distribution systems for
public water. UIC permits for proposed

drywells.

Experimental and Demonstration Housing
Project Designation (46-15, HRS)

Subdivision Approvals
Water Master Plan Approval
Building Permits; Grading Permits;

Drainage Master Plan Approval;, Sewer
Master Plan Approval

Water Master Plan Approval.
Subdivision Plan Approval.

Sewer Master Plan Approval.
Subdivision Plan Approval.
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SECTION 2 PROJECT DESCRIPTION

21 INTRODUCTION

The Waikoloa Affordable Housing project will consist of approximately 279 acres.
Envisioned is a 1,200 to 1,400 dwelling unit mix of single family and multi-family homes
on finished lots (see Figure 2-1). Master planned as a 100 percent affordable residential
community, the project will offer unique rental and homeownership opportunities to
families whose incomes fall within the 50 percent to Hula Mae Program financing limits.
The project will also include a parcel for churches and a small commercial area near the
Paniolo Drive entrance. A community park will be located next to the
commercial/churches area at the entrance to the project at Paniolo Drive. A public school
site is planned near the southeastern edge of the project site near the Ho’oko Street and
Paniclo Drive intersection.

22 THE MASTER PLAN

Single family detached dwellings are proposed in the Master Plan to have iots averaging
7,500 square feet in size, depending on the topography and location of the lot. Some
of these lots will have dramatic views of the ocean and mountains. The selected
developer may ultimately provide smaller lots in order to achieve a greater number of
house lots for project feasibility.

In response to the topographic conditions, steep slopes will be utilized as buffers
between clusters of houses. Other open spaces will be created by the preservation of
drainageways. The use of unbuildable lands for open space creates a more pleasant,
natural environment.

Muitti-family units will vary from duplex units with lot sizes of 3,750 square fest per unit, to
other multi-family housing types such as row houses, six-plex or eight-plex units. Gross
project density for muiti-family projects will be no more than 15 units per acre. To
maintain the low density nature of the overall development, multi-family projects will not
be more than 15 acres in size.
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SECTION 2 PROJECT DESCRIPTION

An overall sense of neighborhood identity will be created by physically identifiable
"villages" or neighborhoods within the 279 acre project. This will be achieved through the

creative use of roads, drainageways, topography, views and vistas, as well as through
varying site layouts and architectural design. The Land Use Plan identifies a total of 14

development clusters.

A 9-acre community park has been located at the Paniolo Drive entrance to serve the
wider Waikoloa Village community. This recreational facility will also function as an entry
feature/statement to the overall development. A drainage retention parcel of 7 acres has
been located at the makai or western end of the project site. This parcel will be grassed
over and will serve a dual function as a second recreational field for this family-oriented
project.

An 8.6-acre parcel has been set aside for churches and a small convenience commercial
area adjacent to the community park at the Paniolo Drive entrance. This grouping of
uses is proposed for the optimum use of parking facilities at this site.

Near the southeastern boundary of the project site is a future 36-acre public school and
recreation complex located near the Ho’oko Street and Paniolo Drive intersection.
Waikoloa Land Company is in the process of conveying this land to the State Department
of Education for this purpose.

The major rcadway network consists of 50-foot and 60-foot wide rights-of-way, with curbs,
gutters and sidewalks, and dry wells for drainage. Roadway grades were maintained at
a maximum slope of eight-percent, with a few exceptions where ten or twelve-percent was
used because of the steep character of the area. The Land Use Plan shows a 60-foot
right-of-way to be reserved in the mid-section of the site. This right-of-way would be a
part of a collector roadway that would be constructed to provide the project site and
other area developments with a second route to Waikoloa Road.
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Off-site infrastructure systems, including access roadwg
treatment and disposal will be provided by the Waikoloa |
County or to the prospective developer.

The acreage allocations for the various land uses are sh

1y, potable water, and sewage
land Company at no cost to the

own in the accompanying table

below:
TABLE 2-1
Development Program
LAND USE NG. OF ACRES
Residential.
A 19.5
B 13.2
o B.9
D 11.0
E 21.8
F 26.0
G 10.0
H 8.1
| 9.5
J 12.4
K 14.5
L 11.2
M 109
N 15.0
Total: 1920
Non-Residential:
Community Park 9.2
Comm’l/Churches 8.6
Drainage Retention 71
Collector Roads 16.0
Drainage & Landscape Easements 5.7
Major Drainageway 5.0
Total: 51.6
Total Buildable Area: 243.0
Non-Buildable Areas
Utilities Easement 1.0
Fioodplain 15.7
Slopes 19.3
Total: 36.0
Grand Total: 279.0
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2.3 SUPPORT INFRASTRUCTURE

An evaluation of existing sewer, water, and drainage systems was conducted in March
1989 to determine necessary improvements for the project. Preliminary backbone
infrastructure requirements and associated costs were documented in a report prepared
by R. M. Towill Corporation in June, 1990. These findings are subject to further in-depth
study. The following infrastructure system requirements were discussed in the report:

2.3.1 Wastewater System
At present, there is no sewer system in the immediate vicinity of the project area. The

nearest sewer system is located approximately 7,000 feet southwest of the study area
and serves the commercial and multi-family areas of Waikoloa Village. This existing sewer
system is not available for use by the proposed project. A preliminary analysis of the
sewer system needs for the project indicates that the project will generate a total average
flow of 0.5 million gallons per day (mgd). The proposed on-site improvements will consist
primarily of 8-inch and 12-inch gravity lines.

A new sewage treatment and disposal facility will be provided by the Waikoloa Land
Company, through its subsidiary, the Waikoloa Sanitary Sewer Company. This new
facility is presently in the early stages of planning. Thus, the capacity and general
mechanical characteristics of the plant, as well as its service area, location, and effluent
disposal method have yet to be determined. Preliminary concepts for this new facility
suggest an off-site location near the makai boundary of the County’s land.

The new sewage treatment and disposal system will be designed and constructed in
accordance with applicable Federal, State, and County rules and regulations.

2.3.2 Water System
The Waikoloa Water Company owns the wells, reservoirs and primary transmission mains

that supply potable water to Waikoloa Village. The Waikoloa Water Company’s potable
water wells draw from the Waikoloa aquifer. These wells, known as Parker wells No. 4
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and No. 5, and Waikoloa Wells No. 1 and 2 (under construction), are located at the 1 ,200-

foot level nearly five miles inland from Puako Bay. These
ppm chloride content) from the Waikoloa aquifer.

wells tap high quality water (25

The point of connection to the water system from the prioject area is an 8-inch main at
Paniolo Drive and Ho'oko Street. It has been determined that the project will require a

12-inch water line laid along the entire length of main
assumed to be spaced every 300 feet.

2.3.3 Drainage System
The approximately 58,000-acre watershed located mau

12,000 cubic feet per second (cfs) of runoff during a "1

roadway. Fire hydrants were

ka of the site produces about
DO-year" storm, which naturally

coliects in Kamakoa Gulch. Kamakoa Guich is a natural major drainageway which forms
the northern boundary of the project site. Under existing conditions, a portion of this

mauka-generated runoff runs through the project site b

fore entering Kamakoa Guich.

The preliminary analysis, using the 100-year, 24-hour storm, indicates that the project will
generate an on-site increase in peak runoff of approximately 380 cfs. Based on the
County of Hawaii's Standards of 5 cfs per well of 20 foot depth, 76 dry wells are required
to control the increase in runoff. Because a portion of the runoff runs through the site
before entering Kamakoa, a ten-foot concrete channel running along Paniolo Drive will be
used to divert this runoff to Kamakoa before it can enter the site. Alternatively, a channel
could be considered along the mauka boundary of other developments that are located

mauka of the County’s project site.

A subdivision drainage plan provided by Imata and Associates shows over 750 cfs
entering the project site from future developments located mauka of the site.

Two concrete channels are needed to divert runoff to off-gite drainageways. A trapezoidal
channel, with a ten-foot bottom width and 1:1 side slopes, will run along the lower, or

west side of Paniolo Avenue to collect approximately 1,
acre drainage area directly above the site and divert it if

500 cfs of runoff from the 1,500
ito Kamakoa Guich, which runs
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along the north side of the project site. A second similar channel, with a 5-foot bottom
width, running from Paniolo Drive to the lower end of the project site is needed to carry
approximately 550 cfs to an off-site drainageway that eventually empties into Kamakoa
Guich. Unlined channels may be possible, provided that erosion can be controlled and
that maintenance does not become a major problem.

Swale and dry well systems wil be used to collect runoff from roads and road rights-of-
way. Dry wells are to be spaced every 250 feet along both sides of all roadways. The
swales, drywells, and related drainage facilities will need to be properly maintained.

2.3.4 Electrical/Telephone
An existing underground duct bank which contains a 750 MCM cable (14.47 KVY)

originates from a substation located mauka of the Waikoloa Village’s general store and
runs along Paniolo Avenue to the project site. Conduits to accommodate cable and
telephone lines are also located within this same duct bank.

The project’s electrical and telephone utilities will be located underground. in general,
underground electrical and telephone lines within dedicable roadways will be concrete
jacketed.

2.3.5 Infrastructure Costs
Preliminary infrastructure cost estimates were prepared in June, 1990 by R. M. Towill

Corporation. The following is a summary of the estimates:

*  Roadway System and Landscaping. This cost includes the construction of the
backbone roadways with curbs, gutters, and sidewalks, and of 2 major and 5
minor intersections.

$2,996,000.00

*  Sewer System. The system will include 8" and 12" gravity sewers and manholes.
$836,000.00
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*  Water System. This will involve a 12" water line, fire hydrants and fittings.

*  Drainage System. These major infrastructure impr

$988,000.00

ovements assume 2-foot, 5-foot,

and 10-foot channels, catch basins, dry wells, 18-inch drains, and culverts. There
is also an assumption that the cost to construct the 10-foot channel will be
assumed by Transcontinental Development Corpgration per the Memorandum of

Agreement dated February 25, 1988.

*  Power and Telephone. It is assumed that these

$8,614,000.00

Ltilities will be underground.
$1,461,000.00

*  Site Work. This cost involves excavation for roadways and drainage channels.

$1,442,000.00

A drainage study for Kamakoa Guich is needed and is ¢urrently underway. The cost of

any required drainage improvements to Kamakoa Gulch

will depend on what is designed

and any cost sharing agreement that can be worked oyt with other affected parties.

The total cost estimate for these infrastructure im

orovements (including a 15%

construction contingency, and 10% for survey and design work) is $20,665,000. This will
be approximately $17,221 per dwelling unit if the total number of units is 1,200.

2.4 MIX/TYPES QOF UNITS
The Waikoloa Affordable Housing development will ha

e units for rent and for sale to

families whose incomes are between 50% of the County’s median income ($16,000) to

Hula Mae program limits ($45,800).
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In order to achieve the County’s objectives relative to affordable housing, the distribution
of the types of units will be focused on providing as many units as possible for families
at the lower end of the income scale. The overall project size will be approximately 1,200
to 1,400 units. A recommended mix of unit types and prices is provided below:

] 200 Multi-Family rental units -- possibly developed by the State,
e 1,000 Multi-Family and Single Family For Sale units.

The multi-family rental units could be developed under the State’s Rental Housing System
(RHS). Under this program, rental projects are financed with the proceeds of tax-exempt
revenue bonds issued by the State’s Housing Finance and Development Corporation
(HFDC). The RHS could be used in conjunction with HFDC’s Rental Assistance Program
which provides rent subsidies to lower the rent for eligible tenants.

Consideration will also be given to Policy C(7) of the State Housing Functional Plan which
strives to integrate special needs housing into new and existing neighborhoods.

The suggested mix of for-sale homes is as follows;

Sale Price
# of Units Income Group Per Unit Type of Unit
400 100% of Median $ 95,952 Duplex/Fourplex
200 120% of Median $117,876  Single Family
200 140% of Median $140,160  Single Family
200 Hula Mae Limit* $167,000  Single Family

*Numbers are currently being updated in the Hula Mae program. The $167,000
sales price may be feasible for families within the Hula Mae income limits; however,
new mortgage limits have not yet been made official.
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25 PROJECT CASHFLOW SUMMARY

As part of the master planning process, a projection of project development costs
(including financing) and revenues from home sales was prepared, assuming project
build out within six years. The Cash Flow Analysis modg! has been summarized and is

shown below as Table 2-2.

The following assumptions were made in the preparation of this cash flow analysis:

1) Sales price limits for homes targeted for each of

Price Income Group

$ 95,952 100% of Median
$117,876 120% of Median
$140,160 140% of Median
$167,000  Hula Mae Limit* (see

2) The assumed mix of the units will be 40% or 4

the income groups are:

above)

0 units for the 100% of median

income group, 20% or 200 units for the 120% of median income group, 20% or
200 units for the 140% of median income grgup, and 20% or 200 units for

households whose incomes are up to the Hula

3) Cost of construction for the multi-family units is

ae program limit.

assumed to be $75 per square

foot, while for single family units it is $70 per square foot.

4) Dwelling unit sizes are assumed as: up to 800 square feet for duplex/fourplex
units; 1,000 square feet for units built for the 120% of median income group; 1,200
square feet for the 140% of median income group; and 1,250 square feet for the

Hula Mae limit group.

5) The project will be developed in 6 years, with the

dwelling units being constructed

starting with year 2; 77 units constructed in Year| 2; 311 units constructed in Year
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3; 272 units constructed in Year 4; 119 units constructed in Year 5; and 221 units
constructed in Year 6. Unit counts for each year were derived from the Land Use

Plan.

Several iterations of the cash flow analysis were conducted, each containing different sets
of assumptions, such as varying per square foot building construction costs, and dwelling
unit sizes. The rental units were not included in the analysis as these will be developed
gither by the State or private developer(s). The total number of units for sale was 1,000

in this analysis.

TABLE 2-2
WAIKOLOA AFFORDABLE HOUSING PROJECT
PRELIMINARY CASHFLOW ANALYSIS SUMMARY
(1990 Dollars - In Thousands)

Totals
REVENUES Year 1 Year 2 Year3 Yeard4 Year5 Year 6 By ltems
Home Sales 0 11376 36380 33017 16882 25745 123400
MF Site Sales 0 2000 2000 0 2000 0 6000
TOTAL REVENUES 0 13376 38380 33017 18882 25745 129400
(1000 Units)

DEVELOPMENT COSTS

Building

Construction 6300 21605 1956259590 152525 0 72300
On-Site 1694 6230 5524 2618 4334 0 20400

Backbone infra-
structure* 4572 3878 3258 3600 4] 0 15308

Fixed Sales Fees
@ $1000/unit 0 77 311 27 119 221 1000

Indirect Costs @ 15%

for Design, Manage-

ment, Loan Points,

Contingencies 1885 4757 4250 2371 2938 0 16201

Developers Profit
@ 5% of Revenues 0 668 1519 1651 944 1287 6470

Page 2-11




PROJECT DESCRIPTION SECTION 2

TOTAL
DEVELOPMENT
COSTS 14451 36547 32896 18451 22643 Pp691 131678

REVENUES
minus COST 14451 -23171 5484 14566 -3761 1p054 -2279

CUMULATIVE
REVENUES

BEFORE
FINANCING .14451 -37622 -32138 -17572 -21333 {2279 -2279

FINANCING
@ 12% 1734 -4515 -3857 -2108 -2560 0 -14774

CUMULATIVE
REVENUES

AFTER
FINANCING 16185 -43B871 -42243 -29786 -36107 -17033 -17053

*Total estimated cost of $3,703,000 will be assumed by Transconti ental based on agreement regarding
offsite infrastructure.

Total revenues from the sale of the 1000 units are $129.4 million, while total development
costs (including building construction, subdivision or on-site development, backbone
infrastructure, sales/processing fees, indirect costs for design, management, loan points,
contingencies at 15%, and developer’s profit at 5% of revenues) are $131.7 million. At
an annual deficit financing rate of 12%, the deficit after inancing will be $17 million.

Project backbone infrastructure requirements are a sumed to conform to County
subdivision standards, and to the requirements of the County Department of Public
Works. However, it is recognized that the modification| of certain standards may result
in significant cost savings, and may result in more a ordable housing opportunities.
These modifications need, however, 1o ensure that such cost-saving methods, (1) will not
result in health and safety risks; (2) will not result in sighificant added post-construction
maintenance costs for the County and/or for the residents; (3) will not have an adverse
visual impact; and {4) will clearly result in a greater number of affordable houses and/or
lower prices for some or all of the homes.
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Any substantive cost-savings methods in infrastructure and subdivision design will help
to reduce the project deficit that is indicated in Table 2-2. Further, if the construction cost
per square foot-- i.e., $75 per square foot for multi-family units, and $70 per square foot
for single family units -- can be reduced, additional reduction of the project deficit can be

realized.

26 PROJECT SCHEDULE
Construction of the model units in the Phase 1 development is expected to begin in the

first quarter of 1991, while construction of the rest of the homes is projected to begin
during the third quarter of 1991. Construction of the County’s portion of the project will
commence with the construction of the initial infrastructure -- this is expected to begin in
early 1992. Construction of homes can be expected to begin in mid-1992.
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SECTION 3 PHYSICAL ENVIRONMENT

3.1 TOPOGRAPHY AND SOILS

3.1.1 Topography
Slopes in the project area range from 0 percent to over 20 percent. Gently roiling hills,

low-lying grasslands with scattered kiawe trees and rock outcroppings characterize the
terrain of the project site. The northern portion of the site has an average slope of 6 to
10 percent and the southern portion has an average slope between 11 percent and 20
percent. Approximately 40 percent of the site consists of slopes of 0 to 5 percent; 33
percent consists of slopes of 6 to 10 percent; 17 percent consists of slopes of 11 to 20
percent; and 10 percent of the site consists of slopes greater than 20 percent (see Figure

3-1).

Elevations range from 550 feet above sea level near the northwest boundary of the
project site to 900 feet near the southeast boundary. Kamakoa Guich and an unnamed
guich border the northern and southern boundaries, respectively.

Impacts and Mitigation
The site’s varying topography with its gradually increasing elevation in the makai

to mauka direction will necessitate some excavation and grading of the ground for
construction of the homes. This natural topographic variation also offers creative
site planning opportunities in that houses of varying architectural styles including
split-level and pole designs can be incorporated to adapt to these conditions.
Design adaptation to the existing topography offers the potential to develop more
interesting and attractive residential structures.

However, the disadvantages of working with a site that has a varying topography
are that excavation, infrastructure systems design, and multiple architectural
designs add to overall development costs. Such additional costs may affect the
financial feasibilty of any development, but this is particularly so for a project
whose homes are ali targeted to fall within the "affordable” range.
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SECTION 3 PHYSICAL ENVIRONMENT

Costs can be contained through careful siting of residential lots, roadways, and
utility systems.

3.1.2 Sails

The U. S. Department of Agriculture, Soil Conservation Service (SCS) identified and
mapped two soil types within the project site: Kawaihae (KNC) and Very Stony Land
(rvS). The Kawaihae soil type characterizes the major portion of the project area. This
series consists of somewhat excessively drained extremely stony soils that formed in
volcanic ash. A representative profile contains a surface layer of dark reddish brown
extremely stony very fine sandy loam about two inches thick. Below this is dark reddish
brown and dusky red stony silt loam and loam. Hard pahoehoe lava bedrock is at a
depth of about 33 inches. Kawaihae land is commonly used for pasture, wildlife habitat
and recreation areas {see Figure 3-2).

The southeastern sector is characterized by the Very stony land (rVS) soil type. This soil
consists of very shallow soil material and a high proportion of Aa lava outcrops. Between
the lava outcrops and in the cracks of the lava, the soil material extends to a depth of 5
to 20 inches. The typical vegetation is a sparse cover of grass and kiawe trees in dry
areas. The erosion hazard is slight. Very Stony Land is commonly used for pasture,
watershed and wildlife habitat.

impacts and Mitigation
No significant impacts are expected with regard to existing soils and soil

conditions on the project site. Standard grading procedures, in accordance with
State and County public works requirements will be adhered to in the design and
site preparation stages of development. Any specific considerations in the grading
plan(s) will be adhered to during the engineering design phase of the project.
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SECTION 3 PHYSICAL ENVIRONMENT

The ash-soil in the northeastern section of the site appears to be subject to rapid
erosion. It should be landscaped as soon as possible after disturbance. This
would also mitigate problems with dust.

3.2 SEISMOLOGY AND VOLCANIC ZONES

The Island of Hawaii is classified as Seismic Risk Zone 3 on a scale of 1 to 4 (4 being
higher). The earthquake of 1868 was estimated to have had a magnitude of 7.25 to 7.75
on the Richter scale at its epicenter along the Kau District Coast; and at the Waikoloa
Beach Resort, located 5.5 miles west of the study area, intensities were only slightly less.
The 1951 and 1975 earthquakes were estimated to have had intensities of about 5 at the

Waikolca Beach Resort.

The study area location on the flanks of Mauna Kea places the property in Lava Flow Risk
Zone 8 for Mauna Kea and close to the edge of the boundary of Lava Flow Risk Zone
3 for Mauna Loa. Lava Flow Risk Zones 1 to 9 - 1 being highest risk - are based upon
the probability of coverage by iava flows. The risk of damage from new lava flows from
either volcano within the next 100 years is remote.

Impacts and Mitigation

Site development standards and criteria applicable to areas classified as Risk Zone
3 for seismologic risks shall be adhered to by the developer(s) of this site.
Although the risk of direct damage from new lava flows within the next 100 years
is reportedly remote, the possibility of a lava flow from Mauna Loa crossing and
blocking one or more of the major area roadways should be considered.

3.3 CLMATE

Regional and local climatology significantly affect the air quality of a given location. Wind,
temperature, atmospheric turbulence, mixing height and rainfall all influence air quality.
Although the climate of Hawaii is relatively moderate throughout most of the state and
most of the year, significant differences in these parameters may occur from one location
to another. Most differences in regional and local climates within the state are caused by
the mountainous topography.
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South Kohala, the district in which the project site ig
northwestern side of the island of Hawaii. The topography
the great volcanic masses of Mauna Loa (13,653 feet), M
Hualalai, the Kohala Mountains and Kilauea. The island cq
these mountains and of the broad saddles between thg
located on the southern half of the island, are still actiy

located, is situated on the
y of this island is dominated by
auna Kea {13,796 feet), and of
bnsists entirely of the slopes of
sm. Mauna Loa and Kilauea,
e volcanoes. The site of the

proposed project occupies a portion of the lower northwestern slope of Mauna Kea,

extending from an elevation of about 550 feet near the
elevation of about 900 feet near the southeast boundary.

northwest boundary up to an

Hawaii lies well within the belt of northeasterly trade winds generated by the semi-

permanent Pacific high pressure cell to the north and e

st. Nearly the entire western

coast of the island of Hawaii, however, is sheltered fom the trade winds by high

mountains, except when unusually strong trade winds sw

p through the saddle between

the Kohala Mountains and Mauna Kea and reach the aregs to the leeward side. Due to

wind shadow effects caused by the terrain, winds ir
predominantly light and variable. Local winds such

the South Kohala area are
as land/sea breezes and/or

upslope/downslope winds tend to dominate the wind pattern for the area. During the
daytime, winds typically move onshore because of seabrjeze and/or upslope effects. At

night and during the early morning hours, winds gen

rally are land breezes and/or

drainage winds which move downslope from the east and out to sea; oftentimes, early
morning drainage winds are quite strong for a few hoyrs just near sunrise and then
subside. Calms occur about 9 percent of the time at nearby Kawaihae.

in Hawaii, the annual and daily variation of temperature |depends to a large degree on
elevation above sea level, distance inland and exposure to the trade winds. Average
temperatures at locations near sea ievel generally are| warmer than those at higher
elevations. Areas exposed to the trade winds tend o have the least temperature
variation, while inland and ieeward areas often have the most. The project site’s leeward
location and low-level elevation result in a relatively [moderate temperature profile
compared to windward locations near sea level. At Kamuela, located to the northeast of
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the project and at an elevation on about 2,700 feet, average daily minimum and maximum
temperatures are 55 degrees Fahrenheit and 73 degrees Fahrenheit, respectively. The
extreme minimum temperature on record at this location is 34 degrees Fahrenheit, and
the extreme maximum is 90 degrees Fahrenheit. Temperatures at the project site are
estimated to be about 5 to 10 degrees warmer on the average than those at Kamuela

due to the lower elevation.

Rainfall in Hawalii is highly variable depending on elevation and on location with respect
to the trade winds. The lower elevations of South Kohala are some of the driest areas
in the state. Some of the rainfall occurs in conjunction with winter storms, and some
occurs during summer afternoons and evenings as a result of the onshore and upslope
movement of moisture laden marine air. Annual rainfall reported for Waikoloa Village
during 1988 was about 18 inches. This may vary substantially from one year to the next.

Humidity at the project site is relatively constant year round. It is generally below 40
percent during the late morning and afternoon hours.

Impacts and Mitigation
The project will have no significant impacts on the existing climatic conditions. The

dwelling units and other project buildings are expected to be constructed to take
advantage of the natural ventilation that the prevailing winds can provide in this

area.

34 HYDROLOGY AND DRAINAGE

The project area is bordered on the northern side by a major drainage way, Kamakoa
Gulch, which originates in the upper slopes of Mauna Kea and terminates in the coastal
plain above the Puako shoreline. A large portion of the site is part of the Kamakoa Guich
drainage area. Branch tributaries, which vary in size, enter the site on the east side,
traverse through the site and join the main branch located downstream of the site. It
appears from field observations, that these branch tributaries are partially diverted toward
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of the project site (Figure 3-3).

The approximately 58,000 acre watershed located mauka of the site produces about

12,000 cubic feet per second (cfs) of runoff during a "10
runs through Kamakoa Guich.

Bordering the site to the south is an unnamed guich with

D-year" storm," which naturally

a tributary area that originates

in the existing subdivision to the southeast. Only a small gortion of the study area drains

to this gulch.

As indicated on the drainage map and through field obse
the years, the project site has been subjected to significar
mauka.

The proposed project is situated above the Underground
as established by the State Department of Health.

According to the Map Index and Street Index of the Feq
Agency’s latest Flood Insurance Rate Map (FIRM), dated

rvations, it is evident that over
it drainage impacts from areas

Injection Control line (UIC line)

jeral Emergency Management
July 16, 1990, the project area

lies within the borders of Panel 283C, which has not yet been printed. However, all areas

covered by this panel have been designated Zone X, arez

s determined to be outside the

500-year flood plain (U.S. Army Engineer District, Sept., 1990).

Low-lying areas adjacent to Kamakoa Guich, however,
flooding based on field observations conducted during
(September 1989 to March 1990).

A detailed analysis of the project’s drainage system an
conducted for the design and development phases. THh

appear to be prone to minor
the master planning process

d floodway boundaries will be
e detailed study is intended to

verify and refine the preliminary engineering analysis, and to set floodway boundaries

along the northern border which is defined by Kamako3

Guich.
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of the project site (Figure 3-3).

The approximately 58,000 acre watershed located mauka of the site produces about
12,000 cubic feet per second (cfs) of runoff during a "100-year" storm," which naturally
runs through Kamakoa Guich.

Bordering the site to the south is an unnamed guich with a tributary area that originates
in the existing subdivision to the southeast. Only a small portion of the study area drains

to this guich.

As indicated on the drainage map and through field observations, it is evident that over
the years, the project site has been subjected to significant drainage impacts from areas
mauka.

The proposed project is situated above the Underground Injection Control line (UIC line)
as established by the State Department of Health.

According to the Map Index and Street Index of the Federal Emergency Management
Agency’s latest Flood Insurance Rate Map (FIRM), dated July 16, 1990, the project area
lies within the borders of Panel 283C, which has not yet been printed. However, all areas
covered by this panel have been designated Zone X, areas determined to be outside the
500-year flood plain (U.S. Army Engineer District, Sept., 1990).

Low-lying areas adjacent to Kamakoa Gulch, however, appear to be prone to minor
flooding based on field observations conducted during the master planning process
{September 1989 to March 1990).

A detailed analysis of the project's drainage system and floodway boundaries will be
conducted for the design and development phases. The detailed study is intended to
verify and refine the preliminary engineering analysis, and to set floodway boundaries
along the northern border which is defined by Kamakoa Guilch.
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Impacts and Mitigation
Preliminary backbone infrastructure requirements and associated costs were

projected by R. M. Towill Corporation in June, 1990. The following describes and
summarizes the necessary system improvements and assessment of the impacts:

County of Hawaii subdivision standards which will apply to the affordable housing
project require that surface runoff ievels shali be no more than the levels prior to
development. Because a portion of the mauka-generated runoff flows through the
County site before entering Kamakoa Guich, a ten-foot concrete channel running
along Paniolto Drive will be constructed to divert this runoff to Kamakoa before it
can enter the project site. This will be a trapezoidal channel with a ten-foot bottom
width and 1:1 side slopes, and will coilect approximately 1,600 cfs of runoff from
the 1,500 acre drainage area directly mauka of the project site and divert it into

Kamakoa Guich.

The Preliminary Engineering Report shows this channel located on the lower, or
west side of Paniolo Drive. However, further study indicated that the preferred
location for this channel would be the upper, or east side of Paniolo Drive. This
issue will have to be resolved through further discussions with Transcontinental
Development Corporation. The cost to construct this channel has been estimated
at $3.36 million. Other offsite mitigation measures are being evaluated and may
alter the drainage improvements that will be required.

As a mitigation measure to minimize project infrastructure costs, the $3.36 million
cost to construct this channel should not be incurred by the Waikoloa Affordable
Housing project due to the fact that the origin of the mauka flows are other
developments off-site.

To control project-generated surface flows, a second similar channel, with a 5-foot
bottomn width, running from Paniolo Drive to the lower or makai end of the project
site, is needed to carry approximately 550 cfs to an off-site drainageway that
eventually empties into Kamakoa Gulch. Other onsite improvements include swale
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and dry well systems which will be used to collect runoff from roads and road
rights-of-way. Dry wells and catch basins are to be spaced every 250 feet along
both sides of all roadways. Total estimated cgst for these improvements is
approximately $8.6 million.

Given the project’s location above the UIC line, care must be taken to avoid
contamination of groundwater resources. Among gther measures, UIC permits will
be required for all proposed drywelis, and disposal of sewage effluent by means
of injection wells will not be permitted.

35 FLORA AND FAUNA
3.5.1 Flora

Char and Associates conducted a botanical survey on tne project site in August, 1988.
This report is included in its entirety as Appendix A in this Final Environmental Impact
Statement.

The survey was conducted with the use of a walk-through method with plants identified
by sight. Plants that could not be positively identified were collected for later
determination by comparison with known specimens in the herbarium and reference to
standard taxonomic literature. Taxonomy of ferns is based on Wagner and Wagner
(1987). Taxonomy and nomenclature of the flowering plants follows Wagner et al. (in
press).

The entire site is a prehistoric lava field, though the subgtrate was of two distinct types.
In the northeast portion of the site, the soil was a fine yel owish ash, with occasional rock
outcroppings. Erosional features revealed that the ash was, at least in some places,
more than three feet thick and divided into two soil zones marked by a change in color.
The upper iayer was approximately one foot deep. A herd of approximately 50 goats was
found in a large cave in the south bank of Kamakoa Guigh. Such evidence as tracks and
droppings indicated that they travel widely through the site, and may contribute to the
composition of the vegetation.
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In general, vegetation in the northeast portion of the site consists of rolling grasslands
with widely scattered trees. The soil is a deep, yellow ash with occasional rock
outcroppings. In the southwest section, vegetation consists of savannah-scrubland. This
substrate is overlain by a thick, weathered a'a. The soil is thinner and rock outcroppings
predominate. For the most part, the species composition is the same throughout the site.

In specific areas, fountain grass (Pennisetum setaceum) predominates along the dirt road
and Paniolo Avenue, and in the bottom of Kamakoa Gulch. Away from the road the
predominant grass is native hard-stemmed love grass (Eragrostis atropiodes). Where
erosion or disturbance by animals was heaviest, the exotic buffel grass (Cenchrus cillaris)
has replaced the native grass. The only tree species on the site is kiawe (Prosopis
pallida). This tree is found in increasing density toward the southwest section of the

property.

A total of 46 plant species were found, an extremely low number for an area of this size.
Of these, 40 (87 percent) were identified as exotic weeds or introduced plants, and 6 (13
percent) native, or presumed native plants.

Impacts and Mitigation

No listed, proposed, or candidate threatened and endangered species, as
designated by the Federal and/or State governments (U.S. Fish and Wildlife
Service 1985; Herbst 1987) were found on the site. The Eragrostis grassland
appears to be a remnant native plant community, but is so disturbed that
essentially only the grass remains. Most other native plants associated with this
grassland community are either so uncommon on the site as to have all but
disappeared, or like wiliwili (Erythrina sandwicensis) and a’ali’i (Dodonaea viscosa),
were observed a short distance outside of the site, but were not found on the site
itself.

Native plants should be used in future landscaping of the site. A number are both
attractive and adapted to the present climate, while others would thrive with
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common landscape practices. Some control sholild be exercised in bringing in
exotic species. A number of undesirable weedy species (toxic, invasive, or both)
could potentially escape from cultivation and be¢ome serious problems in the
future. Examples are a cactoid euphorbia (Euphorbia lactea) and Aloe, both of
which were found on or near the site.

The presence of exploded ordnance on the site suggests that unexploded
ordnance may be present, though none was segn during the survey. Another
problem is that the ash-soil in the northeastern half of the site appears to be
subject to rapid and severe erosion. It should be ndscaped as soon as possible
after disturbance. This would also mitigate probljms with dust.

3.5.2 Fauna
A three-day field survey of the avifauna and feral mammals at the study area was

conducted by Phillip L. Bruner in August, 1988, This report in its entirety is included as
Appendix B in this document.

The objectives of the field survey were to:

- Document what bird and mammal species occur on the property or may likely
occur given the range of habitats available.

- Provide some baseline data on the relative density of each species.

- Determine the presence or likely occurrence of aL(y native fauna particularly any
that are considered "endangered" or “threatened/" If such occur or are likely to
occur on the property identify what features of the habitat may be essential for
these species and suggest how those resources may be protected.

No endemic or native birds were recorded during the gourse of the field survey. The
Short-eared Owl or Pueo (Asio flammeus sandwichensis) is relatively common on the
Island of Hawaii and potentially could occur on the site |(Berger 1972, Hawaii Audubon
Society 1984, Pratt et al. 1987). This endemic subspedies is listed as endangered on
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Oahu by the State of Hawaii Department of Land and Natural Resources Division of
Forestry and Wildlife, but not elsewhere in Hawaii. No other endemic birds would be
expected given the location and type of habitat.

Migratory shorebirds migrate to Hawaii between the months of August and May. Some
juveniles will stay through the summer months (Johnson et al. 1981, in press). Of all the
shorebird species that winter in Hawaii the Pacific Golden Plover (Pluvialis fulva) is the
most abundant. Plovers prefer open areas such as mud flats, lawns and grazed pasture
land. They arrive in Hawaii in early August and depart to their arctic breeding grounds
during the last week of April (Johnson et al. 1981). A total of only two plover were
counted during the survey. These plover were seen flying over the property. No plover
were actually seen on the ground. Both plover observed had some remaining breeding
plumage which would indicate they had recently returned from the arctic.

No resident indigenous or native birds were recorded or expected in this habitat at this
project site. Further, no resident indigenous or native seabirds were observed on the

property.

A total of nine species of exctic or introduced birds were recorded during the field survey.
No species were abundant. Populations of all species were smaller than expected.
Given the type of habitat and its location and based on earlier studies (Bruner 1979,
1980, 1984a, 1984b, 1984c, 1985a, 1985b), and information provided in Berger (1972),
Hawaii Audubon Society (1984) and Pratt et al. (1987) the following exotic species might
also be expected to occur on the property: Ring-necked Pheasant (Phasianus colchicus),
Erckel’s Francolin (Erancolinus erckelii), California Quaii (Callipepla californica), Japanese
Quail (Coturnix japonica), Barn owl (Tyto alba), Yellow-billed Cardinal (Paroaria capitata),
Northern Mockingbird (Mimus polyglottos), Saffron Finch (Sicalis flaveola), Lavender
Waxbill (Estrilda caerulescens), House Finch (Carpodacus mexicanus) and House
Sparrow (Passer domesticus).
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the Small Indian Mongoose
ice or cats were recorded but

The feral mammals observed during the survey wer
(Herpestes auropunctatus), dogs and goats. No rats,
it would be highly unusual if these ubiquitous mammals |did not occur on the property.
Without a trapping program it is difficult to draw conclusions about the relative abundance
r, it is likely that their numbers

of rats, mice, mongooses, dogs, cats and goats. Howe
are typical of what one would find elsewhere in similar habitat on the island.

Records of the endemic and endangered Hawaiian Hoary| Bat (Lasiurus cinerus semotus)
are sketchy but the species has been reported from Hawaii (Tomich 1986). However,
none were observed on this field survey. Bats were found at locations makai of the
project site (Bruner 1984d).

Overall, results of the survey indicated that the study afea provides a limited range of
habitats which are utilized by the typical array of exoti¢ bird species expected at this
elevation and in this type of environment.

Some species typically found on the island in this habitat were not recorded during the
survey. This may be due to the very dry conditions found at the study area. No endemic
birds or seabirds were recorded nor were they expected. Also, no threatened or
endangered species were encountered and there wag no evidence suggesting such
species being in the project area.

Impacts and Mitigation
The proposed development would create a more diversified habitat than presently
exists and would likely result in the following changes in the avifauna and feral

mammals on this site:

1. Some species might experience a decline in numbers of individuals.
Species in this situation could be Gray Francolin, and perhaps Spotted
Dove.
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2. Populations of all exotic species, with the exception of Gray Francolin and
Spotted Dove, will likely increase dramatically following the proposed
development. Residential property to the east of the site clearly
demonstrates this effect. A drive/walk through census of birds in the
residential area revealed more total species and greater numbers of

individuals of all species.

3.6 NOISE

3.6.1 Existing Conditions

The project site is undevelocped. The closest development to the project site are single-
family homes mauka of Paniolo Avenue. The houses nearest to the project site are about
2,000 feet from the project boundary.

The site is not near any major highways and is not in the flight path of any airports.

Impacts and Mitigation

Construction-related {grading and infrastructure development) noise may impact
on the neighboring homes located near the project site due to the general wind
pattern during the day. Certain construction equipment may be required to be
muffied to minimize the higher noise levels. These higher noise levels will,
however, be short-term impacts. Also, since the nearest houses are about 2,000
feet from the project boundary, significant noise impacts are not expected.

Once the project has been developed, there will be some noise impact from
vehicular traffic on Paniolo Drive and on project roadways. However, the relatively
low volume of traffic, coupled with speed limits of 35 mph or lower, will be
mitigating factors. Noise impacts from roadways are therefore not expected to be
a significant probiem.
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37 AIR QUALITY

A report on the air quality was prepared in October| 1990 and is included in this
document as Appendix C. Present air quality in the project area is mostly affected by air
pollutants from natural, agricultural and/or vehicular sjurces. Natural sources of air
pollution emissions which may affect the project area [but cannot be quantified very
accurately include ocean, plants, wind-blown dust and volcanoes. Of these natural
sources of air poliution, volcanoes are the most significant.

Volcanic emissions have chronically plagued the project area since the latest eruption
phase of Kilauea Volcano began in 1983. Air pollution emissions from Kilauea consist
primarily of sulfur dioxide. After entering the atmosphere, these sulfur dioxide emissions
are carried away by the wind and either washed out as a id rain or gradually transformed
into particulate sulfates. Although emissions from Kilauea are vented more than 60 miles
southeast of the project site, the prevailing wind pattern eventually carry the emissions
into the Kona and South Kohala areas. These emissigns can be seen in the form of
volcanic haze (vog) which persistently hangs over the area. The American Lung
Association is currently studying the character and concentrations of volcanic air pollution
in the Kona area, but to date no results of the study are available.

Although the project is located between two major regional arterial roadways, Queen
Kaahumanu Highway and Mamalahoa Highway, itis sev ral miles from either and unlikely
to be significantly affected by the exhausts of motor vehicles traversing these roadways.
Any air pollution from motor vehicles is likely confined td limited areas near intersections
where and when traffic congestion occurs during poor (ispersion conditions.

The State Department of Health operates a network of gir quality monitoring stations at
various locations around the state. Unfortunately, very little data are available for the
Istand of Hawaii, and none are available for the South| Kohala area specifically. As is
indicated in Table 3-1, the only existing monitoring data anywhere near the project site
consist of sulfur dioxide and particulate measurements| that were made about 30 miles
to the south at Kealakekua during 1985 and 1986. During this two-year period,

Page 3-17




PHYSICAL ENVIRONMENT SECTION 3

measurements of 24-hour average sulfur dioxide concentration at this location were
consistently low with daily mean values ranging from less than 5 to 12 milligrams per
cubic meter (mg/m3). No exceedances of the state/national 24-hour AAQS for sulfur
dioxide were recorded. Twenty-four hour average particulate concentrations ranged from
4 to 28 milligrams per cubic meter. Hence, no violations of the state AAQS were

measured.
TABLE 3-1
ANNUAL SUMMARY OF AIR QUALITY MEASUREMENTS FOR
MONITORING STATIONS NEAREST
WAIKOLOA AFFORDABLE HOUSING PROJECT
Parameter/Location 1985 1986
Sulfur Dioxide/Kealakekua, Kona
Period of Sampling (months) 7 8
No. of 24-Hr Samples 31 40
Range of 24-Hr Values (ug/m? <5-8 <5-12
Average Daily Value (ug/m® <5 <5
No. of State AAQS Exceedances 0 0

Particulate/Kealakekua, Kona
Period of Sampling (months) 7 8
No. of 24-Hr Samples 34 40
Range of 24-Hr Values (ug/m®%) 6-22 4-28
Average Daily Value (ug/m?) 12 16
No. of State AAQS Exceedances 0 0

SOURCE: State of Hawaii, Department of Health, "Hawaii Air Quality Data for the Period of
January 1985 to December 1987

At this time, there are no reported measurements of lead, ozone, nitrogen dioxide or
carbon monoxide in the project vicinity. These are primarily motor vehicle related air
pollutants. Lead, ozone, and nitrogen dioxide typically are regional scale problems;
concentrations of these contaminants generally have not been found to exceed AAQS
elsewhere in the state. Carbon monoxide air pollution, on the other hand, typically is a
microscale problem caused by congested motor vehicular traffic. In traffic congested
areas such as urban Honolulu, carbon monoxide concentrations have been found to
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occasionally exceed the state AAQS. Present concentrations of carbon monoxide in the
project area are estimated later in this study based on mathematical modeling of motor

vehicle emissions.

impacts and Mitigation

1.

Short-Term Construction-Related Impacts and Mitigation

Short-term direct and indirect impacts on |air quality could occur due 1o
project construction. There are two potential types of air pollution
emissions which could directly resuit during construction: (1) fugitive dust
from vehicle movement and site excavation;|and (2) exhaust emissions from

on-site construction equipment.

State of Hawaii Air Pollution Control Regulations stipulate that emissions of
fugitive dust from construction activities cannot be visible beyond the
property line. Thus, an effective dust cantrol plan for the construction
phases will be necessary to mitigate thesg impacts. In dust-prone areas
like South Kohala, limiting the area that can be disturbed at any given time,
regular watering of exposed soil areas, applying chemical soil stabilizers,
use of mulches and erosion control fabrics jand/or using wind screens may
be necessary. Control regulations also specify that open-bodied trucks be
covered when in motion. Paving of parking areas and roads and
establishing landscaping as early in the construction process as possible
can also lower the potential for fugitive dust emissions.

On-site mobile and stationary constructior) equipment will also emit some
air pollutants in the form of engine exhausts. The largest of this equipment
is usually diesel-powered. Nitrogen oxides emissions from diesel engines
can be relatively high compared to gasoliie-powered equipment, but the
standard for nitrogen dioxide is set on an fannual basis and is not likely to
be violated by short-term construction egquipment emissions. Carbon
monoxide emissions from diesel engines, however, are low and should be
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insignificant compared to vehicular emissions on roadways.

indirectly, slow-maving construction vehicles could obstruct normal traffic
flow to the extent of increasing overall vehicular emissions. However, this
can be mitigated by moving heavy construction equipment during periods
of low traffic volume. Likewise, the schedules of commuting construction
workers can be adjusted to avoid peak hours in the project vicinity.

Lona-Term Roadway and Vehicular Movement Impacts and Mitigation
The primary long-term air pollution impact from the project will arise from
the increased motor vehicle traffic associated with the project. Potential
increased levels of carbon monoxide concentrations along roadways
leading to and from the proposed development will be the primary concern.
Based on mathematical modeling of projected vehicular traffic and on
atmospheric dispersion estimates of vehicular emissions (CALINE4), the
proposed project carbon monoxide concentrations along roadways in the
project vicinity will unavoidably be higher at several locations compared to
the without project case, but worst-case concentrations will remain within
the national standards. The highest concentrations will occur in the vicinity
of Queen Kaahumanu Highway at Waikoloa Road.

In 1997 with the project, the estimated maximum worst-case 8-hour
concentration was 7.6 mg/m3 near Queen Kaahumanu Highway and
Waikoloa Road; other locations studied ranged from 3.1 mg/m3 at
Mamalahoa Highway and Waikoloa Road to 6.6 mg/m3 at the intersection
of Panioio Drive and Waikoloa Road. Either with or without the project,
1997 concentrations will be higher than existing concentrations at most
locations. Comparing the projected values for the existing case to the
AAQS, it appears that both the State and National 8-hour standards will be
met during 1890. The same is true without the project in 1997 except at the
intersection of Queen Kaahumanu Highway and Waikoloa Road. With the
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project, worst-case 8-hour concentrations |will meet the national standard
but may occasionally exceed the more stringent state standard along
Waikoloa Road at Queen Kaahumanu Highway and at Paniolo Drive.

Roadway improvements, reduction of traffic or reduction of individual
vehicular emissions will help mitigate increased air pollution ievels.
Roadway improvements such as a grade-geparated interchange at Queen
Kaahumanu Highway and Waikoloa Road wiill help lower future air pollution
concentrations. Also, air quality impacts nhear the intersection of Paniolo
Drive and Waikoloa Road will be diminished if the narth-south collector road
west of and parallel to Paniolo Drive is built in 1995 as planned.

Air poliution impacts from vehicular emissions can also be mitigated by
reducing traffic through the use of busgs and car pooling, andfor by
adjusting local school and business hours o begin and end during off-peak
times. It is also possible that at some pgint in the future, the State may
adopt either a motor vehicle inspection ard maintenance program, which
ensures that emission control devices are properly maintained and thereby
reduces emissions, or more restrictive emjssion control standards.

Lona-Term Project Elecirical and Solid Waste Generated Impacts and

Mitigation

The proposed project will generate indirect emissions from power
generating facilities as a consequence of electrical power usage. Peak
power demand at project completion |s not expected to exceed 3
megawatts. Present generating capadity on the Big Island is 161
megawatts with most of this power provided by oil-burning generating units.
island-wide, peak power demand is currently 120 megawatts. Based on the
ratio of peak project power demand to total present peak power demand
on Hawaii, the project power demand will result in about a 3 percent
increase in emissions from the electric utility if all project power is derived
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from fuel oil.

Indirect emissions from project electrical demand could be reduced by the
use of solar energy design features to the maximum extent possible. This
would include installing solar water heaters, designing homes and building
space so that window positions maximize indoor light without unduly
increasing indoor heat, and using landscaping where feasible to provide
afternoon shade to cut down on the use of air conditioning. Use of wind
power generating unit, solar energy, geothermal energy, ocean thermal
energy conversion and/or other alternative energy sources by the utility
instead of fuel-burning facilities also would minimize indirect emissions from
project electrical demand.

Solid waste generated by the project is expected to amount to about 10
tons of refuse (about one 12-ton truckload) per day. At present, the refuse
district handies about 100 tons per day. Most, if not all project refuse will
likely be hauled and either landfilled or burned at ancther location.

Most solid waste from the project will be buried at the West Hawaii Sanitary
jandfill, and any air poliution impacts will be minimal if the landfill is operated
properly. If project refuse is burned instead at a municipal incinerator, air
pollution impacts could be reduced substantially if the incinerator is fitted
with pollution control equipment; i.e., electrostatic precipitators or fabric
filters. Conservation and recycling programs will also reduce solid waste
which would reduce any related air pollution emissions proportionately.

3.8 VIEWS

The project area is located at the 700-foot elevation of the Kohala region, approximately
four miles from the coastline. The predominant views from the project area are the peaks
of Mauna Kea to the east, the Kohala Mountains to the north, and the Kohala coastline
to the west. Southeast of the project area are residential units nestled in the rolling hilis
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of Waikoloa Village. The south slope of Haleakala Crater on Maui is visible on a clear
day. Views onto the project site are of an undisturbed environment, as it is currently

undeveloped. Residents of neighboring mauka houses
coast.

Impacts

have clear views of the Kohala

The project will have no significant adverse impacts on existing views. Due to the
relative low-density and mix of single-family and muiti-family units planned for the
project, views will be enhanced rather than impeded. The varying topography and
elevations will allow the developer(s) to site buildjngs and homes in areas within
the site to minimize significant alterations to the gxisting views and view planes.

The views of the project site from existing nei

ghborhoods will be somewhat

impacted due to the introduction of this residentigl development. To mitigate this
potentially adverse impact, a 50-foot planting easTment which will consist of trees

is proposed to run along the length of Paniolo D

3.9 HISTORIC AND ARCHAEOLOGICAL RESOURCES

An archaeological reconnaissance survey was conducte

ive.

d for the project area by William

J. Bonk in August, 1988. The archaeological report| in its entirety, is included as

Appendix D in this document.

Literature research, aerial photographs, and field reconnaissance survey methods were
used to conduct the historic and archaeological resourge study for the project site.

The prehistoric land use pattern in the Waimea-Waikolo

area was originally subsistence

horticulture and subsistence marine exploitation. By thp latter half of the 16th century,
changes in this pattern occurred as the economy expanded. This trend reached its peak

in the late prehistoric period of the second half of the 1

8th century (Bonk, 1985:6). As

foreign ships increased in numbers at Kawaihae in the early historic period, further
development of a "subsistence-trade" economy occurred. Through the 19th century, as
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cattle became a more important part of the economic base, the transporting of products
and a money-based economic system gradually evolved.

These cultural changes occurred simultaneously with the related environmental evolution
in the form of botanical and zoological changes. Subsequently, this had an effect on the
land surface. Exotic animals and plants began to replace endemic varieties, and these
changes transformed the physical as well as cultural environment.

At the Mahele of 1848, the land, Waikoloa, was awarded to George Huen Davis, son of
Isaac Davis, the English companion and advisor to Kamehameha | (Soehren, 1980)."
Waikoloa was regarded as "an 'il’aina of Waimea" as Waimea developed as the "food
basket" of South Kohala. In aboriginal times, before cattle, Soehren (1984) says, these
lands (Waikoloa) were marginal to the Hawaiian economy, serving as a reservoir of
material products such as pili grass and birds. Without an assured source of water, the
midlands of Waikoloa were not able to support horticulture.

Marine exploitation was more readily available for the coastal inhabitants of Waikoloa and
its neighboring ahupua’a. Starting with Reinecke in 1930 and extending to the present,
there is an increasing number of reports covering the lowland regions. The
summarization and analysis of these data show the use of these coastal, inland and
offshore areas as of economic importance in the prehistoric period. If the midlands were
marginal, the coastal regions were of importance. This produced an attraction for people
and cultural development within the coastal region, but not in the midlands. Here, only
off and on incursions were made for the gathering of pili grass for the thatching of homes
and other structures, and the passage through these lands on travels elsewhere, hardly
a reason for settlement, or even lingering long enough to feave their cultural marks on the
surface of the ground.

Prior to the development of the village of Waikoloa in the early 1970’s oniy the military left
their mark on the project site. Evidence of the presence of the military (from World War
Il) were the remains of field communication wire as well as a number of examples of
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shrapnel fragments.

Impacts and Mitigation
The study reported that no sites of prehistoric or historic significance were found

on the project site. Thus, any land transformation would not be “archaeologically
detrimental'. In conclusion, Bonk indicated that np further archaeclogical work is
recommended for the project site.

Notwithstanding the negative survey results,| it is always possible that
archaeological artifacts or human burials could bejuncovered during construction.
In the event of such discoveries, construction in the immediate vicinity should be
halted, and the State Historic Preservation Division should be contacted as soon
as possible. A staff person from the Division will then assess the situation and

recommend appropriate mitigation measures.
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41 OVERVIEW
Real Estate Services, Inc. prepared a Market Research and Analysis report for the

Waikoloa Affordable Housing master plan in June, 1990. The findings of this report are
summarized below. The report reviewed and addressed the anticipated housing
demands created by the resort development at Waikoloa, outlined the affordable housing
alternatives for the County’s designated property for this purpose, and identifies the
market for such housing. The report, in its entirety, is included as Appendix E in this
FEIS.

The demographics of consumers for the affordable housing market at Waikoloa include:

e Construction workers for continued resort development along the North
Kona/South Kohala coast;

e Permanent work force at completed hotels;
e General population growth resulting from continued economic growth.

While housing opportunities for employees of the developments in Waikoloa cannot be
reserved for these consumers exclusively, primary emphasis should be placed on their
needs.

4.2 POPULATION TRENDS

The County of Hawaii is the southernmost and largest island of the Hawaiian Archipelago.
The land area of the County is approximately twice that of all the other islands of the
State combined.

Within the past twenty-five years, tourism has emerged as the primary economic activity
on the island. Much of the economic growth experienced during this period can be
linked with the expansion of the visitor industry.

Page 4-1




SOCIO-ECONOMIC ENVIRONMENT

SECTION 4

In 1970, just prior to the adoption of the County Gene
County of Hawaii numbered 63,468. The 1970 census

ral Plan, the population in the
count was the first to show an

increase since 1930. Population peaked at 73,325, largely as a result of the importation

of labor for the sugar industry.

Since 1970, the county’s population has continued to grg
an island-wide population of 82,053 people representing
a 45% increase over the 1970 census. Estimates prepare
Book suggest a population of 117,500 in 1988.

Three sets of population projections were developed fg
planning review program, series A, B, and C. The nj
projections is the rate of growth of the visitor industry.

Series A is the most conservative projection. It assumes {
and modest expansion in the visitor industry. The over.
series A of 2.0% per annum is less than the 2.9% rat
County during the last five years.

Series B projections were developed as a medium
maintained and the overall per annum employment gro

Series C reflects an optimistic outlook of the County’s f
hotel rooms plus additional condominium units will be b
average annual growth rate of employment is 4.7%.

w. The 1980 census registered
5 growth of 28,585 residents for
d in the 1989 Hawaii State Data

r the County’s comprehensive
ajor variable in each of these

he demise of the sugar industry
Il 1985-2005 rate of growth for
of employment growth in the

eries. Sugar employment is
h rate is 3.7%.

ure. It is assumed that 17,800
ilt in the County by 2005. The

The above described population projections are summgrized below:

Page 4-2




SECTION 4 SOCIO-ECONOMIC ENVIRONMENT

TABLE 4-1
District Distribution
(Year 2005 Projections)

District Series A Series B Series C
Puna 39,790 49,910 58,340
S. Hilo 44,115 55,335 65,790
N. Hilo 1,211 1,519 1,806
Hamakua 5,363 6,721 7,896
N. Kohala 5,363 6,721 7,896
S. Kohala 19,203 24,087 28,638
N. Kona 43,250 54,250 64,500
S. Kona 10,899 13,671 16,254
Kau 3,806 4,774 5,676
Total 170,000 216,988 256,796

The proportion of 1980 residential population in East Hawaii to West Hawaii was 67
percent to 33 percent, respectively. County projections for the year 2005 indicate a shift
in population from East Hawaii to West Hawaii. The county projects that by the year
2005, 45.5% of the residential population will be living in West Hawaii.

Patterns and population settlement and growth are defined for the most part by an area’s
economic opportunities and its energy resources. The West Hawaii region has many
opportunities to sustain a stable and diversified economy supported by energy resources,
high technology research and development, aquaculture, diversified agriculture,
commercial and sport fishing, seafood marketing and ocean research. Expansion in
these areas will increase job choice and the availability of higher paying jobs.

4.3 AFFORDABLE HOUSING NEEDS/DEMAND

Unpublished population estimates from a Department of Transportation study show that,
within Waikoloa Village, 334 single family units, 226 multi-family units and 69 resort
condos existed in 1987. Projections for 2010 show an additional 2,430 single family and
1,000 multi-family units coming on line. Projected total dwelling units by 2010 are 3,921
with a population of 11,760.
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The housing needs of the County of Hawaii's West Hawai

in HUD’s Housing Market Analysis report, the State’s Re

region have been documented
ional Plan for West Hawalii, the

County’s Infrastructure Needs Assessment report, Queen’s Medical study, Peat Marwick
and Mitchell’s preliminary Kealakehe pian for the Housing Finance and Development
Corporation, and studies done for Puako Mauka, Signall Puako and Parker 2020.

Based on these studies, the projected housing demand n the West Hawaii area ranges
between 1,000 units and over 2,000 units per year. Not oply is there a significant pent-up
demand in the area, the situation will be impacted by the|thousands of construction and
permanent fuli- and part-time hotel workers at the Ritz Carlton Mauna Lani, the soon to
be completed Four Seasons at Kaupulehu, South Kohala Resort at Mauna Kea Resort,

the Regent Beach-Kona at Kukio, Kohanaiki, and the Pr

This demand will be complemented with the necessary su
along with this hotel construction. This housing de

ncess Hotel at Kaupulehu.

pport community that will come
mand can be accommodated

throughout the coast, in Kona, Waikoloa, and other parts of the coast.

it is reasonable to estimate that the housing demand (at
at a level of 1,500 to 2,000 units per year exists in

foreseeable future.

Definition of Affordable

It has been customary to separate affordable uni

as follows™*:

VERY LOW:

LOW:

families earning less than 3
$16,000).

families earning between 50
(between $16,000 and $25,6

prices in the 'affordabie’ range)
the West Hawaii area for the

s into family income categories

0% of median income (under

P and 80% of median income
DO).
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LOW/MODERATE: families earning between 80% and 120% of median income
(between $25,600 and $38,400).

MODERATE: families earning between 120% and 140% of median income
(between $38,400 and $44,800).

* According to the Office of Housing and Community Development (OHCD), the
1990 HUD median income estimate for Hawaii County is $32,000, assuming a

household size of 4 persons.

These income limits can be converted to selling price ranges. A bank and savings and
loan were contacted for current loan underwriting policies and they are as follows:

Loan underwriting_for typical bank:
- gross monthly income/mortgage payment 3.6tc 1

- gross monthly income/mortgage and all debt 2.8 to 1

- Current 30 year loans (amortization and term) have rates at approximately
10.58% per annum.

- Loan to value ratios are typically 80% to 90%.

Loan underwriting for typical savings and loan:

- Housing debt = 28% of gross monthly income

- Total debt = 36% of gross monthly income
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Current 30 year fixed loans have rates at 10.50%

{ oan to value ratios are typically 80% to 90%.

Sales Price Ranges

The various selling prices for houses within the income groups (i.e., low, low/mod,
and mod) can be computed based on the underwtiting policies of the lenders and

the current home mortgage terms.

Category

Sales Price Range

Very Low Income (up to 50%)
Low Income {50% to 80%)
Low/Moderate (80% to 120%)
Moderate (120% to 140%)

Rental Ranges
Based on HUD evaluation standards, a projected rent to income ratio of 30% is

used. Based on this policy, the following are ir|dicated rental ranges for each
income group.

(Assume|Rentals only)
up to $77¢,800
$77,800 1 $117,900
$117,800 - $140,200

Assume: Rent is 30% of gross monthly income

Annual income
Very Low  up to $16,000
Low $16,000-$25,600
Low/Mod  $25,600-$38,400
Moderate  $38,400-$44,800

Monthly income Rent Range
up to $ 1,330 up to $ 400
$1,330-$2,130 $ 400 - $640
$2,130-$8,200 $ 645 - $960
$3,200-$3,730 $ 960 - $1120

NOTE: The above projections are based stlrictly on a family of four people.

For varying family sizes the estimated medi

n income is adjusted; therefore

the selling price and rental ranges must bg adjusted.
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44 PROJECT IMPACTS

The Waikoloa Affordable Housing Project is proposed to provide approximately 1,200
dwelling units which will all be targeted to West Hawaii households whose incomes fall
within the below 50% of median to Hula Mae income ranges. Based on the analysis
above, the project will provide the equivalent of about one year's demand for affordable
housing in this region. While the recommended rental rates and sales prices of these
units are not yet firm, the County’s policy will be to provide the greatest possible
opportunity to each of the groups defined and described in these categories.

A major concern in West Hawaii is the affordability of housing: the cost of housing is
comparatively high, while wages in the visitor industry are regarded as low. The problem
is expected to become worse, given the outlook for substantial growth driven by the
visitor industry.

West Hawaii has experienced cycles of rapid and slow housing appreciation, and will
experience similar cycles in the future. These cycles reflect both local conditions (such
as rapid employment growth) and national economic conditions, such as dramatic
changes in inflation and interest rates.

Population and housing impacts of economic development shift over time, in ways that
are not always easy to predict. For example, four recently hired new resort workers
might be young singles sharing one housing unit. A generation later, these four young
people might each be supporting a family of five or six, living now in four different housing
units. Alternatively, the original four young workers might have left, only to be replaced
by four other people sharing the same unit.

Entry level employees can seldom afford to solve their housing needs in ways which are
considered to be conventional: i.e., by purchase or rental of single-family homes or
condominiums in an improved neighborhood for a nuclear family. Instead, most find less
expensive solutions, including staying with their parents or other relatives until they can
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afford their own place; finding a roommate to share the f
from non-conforming subdivisions where housing is les

ent; commuting long distances
s expensive; and renting units

(often illegal) from owners of single-family homes, and thereby supplementing the income

of these house owners.
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51 TRAFFIC/TRANSPORTATION
A traffic impact study for the project was conducted by Parsons Brinckerhoft Quade &

Douglas, Inc. in August 1930. The report findings, analysis, and recommendations are
summarized in this section. The traffic study in its entirety can be found in this Final
Environmental Impact Statement as Appendix F.

5.1.1 Existing Roadways
Located in the South Kohala district on the island of Hawaii, the site is located just north

of the existing Waikoloa Village. Vehicular access to the site will be provided by the
northerly extension of Paniolo Drive (see Figure 5-1).

A. Local Roadway System
Paniolo Drive serves as a collector road for Waikoloa Village. Paniolo Drive

has an 80-foot right-of-way and its southern terminus intersects Waikoloa
Road and Pua Melia Street forming a cross intersection. The posted speed
limit of Paniolo Drive is 35 miles per hour.

B. Reqional Roadway System
Queen Kaahumanu Highway is a two-lane anerial road with unpaved

shoulders. The posted speed limit for Queen Kaahumanu Highway is 55
mph. Left turn bays for southbound traffic and right turn acceleration and
deceleration lanes are provided for northbound traffic at the intersection
with Waikoloa Road. Mamalahoa Highway is a narrow two-lane major
collector road with sharp vertical and horizontal curves. The posted speed
limit for Mamalahoa Highway is 55 miles per hour. Waikoloa Road is a two-
lane east-west collector road that widens to four lanes in the vicinity of
Waikoloa Village. The posted speed limit is 55 miles per hour, which
decreases to 35 miles per hour near Waikoioa Village.
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SECTION 5 INFRASTRUCTURE SYSTEMS AND SERVICES
C. Existing Traffic Conditions

Manual traffic counts were taken on August 7 and 8, 1990, at the
intersections of Queen Kaahumanu Highway/Waikoloa Road, Waikoloa
Road/Pua Melia Street/Paniolo Drive, and Mamalahoa Highway/Waikoloa
Road. The morning peak hour occurs from 6:30 to 7:30 a.m., and the
afternoon peak was from 3:30 to 4:30 p.m.

The unsignalized intersection methodology specified in the 1985 Highway
Capacity Manual evaluates gaps in the major street traffic flow and
calculates capacities available for left turns from the major street to Cross
oncoming traffic. It also calculates capacities available for left turns from the
minor street onto the major street and for right turns from the minor street
onto the major street. Operating conditions at unsignalized intersections
are expressed in terms of levels of service (LOS), which are designated
from A to F, with LOS A representing the best operating conditions and
LOS F the worst. LOS of D or better is considered to be adequate
operating conditions.

At present, all turning movements within the project vicinity’s regional
roadway system operate at LOS D or better.

5.1.2 Future Conditions Without Project

Future conditions refer to the year 1997 -- the projected completion period of the project.
The Draft Report of Island of Hawaii Long-Range Highway Plan (Parsons Brinckerhoff,
September, 1990) and a traffic study for Mauna Lani Cove (Belt Collins & Associates,
October, 1989) project a 15 percent annual increase in traffic in the vicinity of Waikoloa.

A.

impacts
Overcapacity conditions on the regional roadway intersections as described

below will occur even without the proposed affordable housing project:

Page 5-3




INFRASTRUCTURE SYSTEMS AND SERVICES

SECTION &

The Queen Kaahumanu Highway/Waikolpa Road intersection would

experience overcapacity, or LOS F, conditf

ons for southbound left turns

from Waikoloa Road because of the increase in traffic volumes. The
Mamalahoa Highway/Waikoloa Road intersg{ction would experience LOS E

conditions for the northbound left turn m
during the p.m. peak hour. At the Waikolo
Street intersection, near-capacity, or LOS E,

ements from Waikoloa Road
Road/Paniolo Drive/Pua Melia
conditions would resulit for the

northbound approach during the am. and p.m. peak hours. The

southbound left turn movements from Paniq
during the p.m. peak hour.

Two-lane highway analysis reveals that
Kaahumanu Highway would increase to LC
peak hours. Traffic on Mamalahoa Highway
increase to LOS E conditions during both

slo Drive will function at LOS E

traffic conditions on Queen
DS E during the a.m. and p.m.
north of Waikoloa Road would
peak hours.

5.1.3 Future Conditions with Project Traffic

and square footages: 560 single-family and 840 multi-family dwelling units, a 9.2-acre

Trip generation for the proposed project is based on th} following assumed land uses

park, a 5,000 square foot commercial building, and seve
75,000 square feet. (Note: The higher total of 1,400 unit
to ensure a conservative analysis of traffic impacts.)

A Trip Generation
Table 5-1 summarizes the trips generate

Housing project.

al churches with a total area of
s was used on the traffic study

d by the Waikoloa Affordable
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TABLE 5-1
Project Traffic
A.M. Peak Hour P.M. Peak Hour

Daily Enter Exit Enter Exit

Land Use (Parameter) {vpd) {vph) _ (vph) {vph) (vph)
Single-family (560 d.u.) 3644 104 283 346 203
Mutti-family (840 d.u.} 5024 76 348 263 124
Park (9.2 acres) 336 6 16 8 23
Commercial (5,000 s.1.) 4435 169 169 182 174
Church (75,000 s.f.) 577 4 1 21 18
Total: 14,016 358 817 820 542

NOTE: vpd = vehicles per day
vph = vehicles per hour

B. Trip Distribution/Traffic Assignment

Various land uses would encourage internal trips within Waikoloa Village.
Internal trips include trips between residential areas and nonresidential
areas such as industrial/shopping centers, parks, and churches. The
internal trips ranged from 25 percent for residential generated trips to 90
percent for trips generated by the park, commercial and church land uses.
These internal trips were deducted from the total project trips to determine
the number of external trips that would take place on the regional roadway
system. Table 52 shows the external trips generated by the affordable
housing project.

The project traffic was distributed to and from two directions: north and
south via Mamalahoa Highway and Queen Kaahumanu Highway. Table 5-2
shows the trip distribution of the generated trips for the affordable housing
project. Figure 5-2 shows the traffic assignment for the generated trips for
the affordable housing project.
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TABLE 5-2
Trip Distribution
(Location of Other Trip Ends)

EXTERNAL SOUTH NORTH
AM. IN 43% 156 51% 80 49% 76
AM. OUT 60% 491 52% 254 48% 237
P.M. IN 58% 477 52% 246 48% 231
P.M. OUT 42% 266 52% 137 48% 129

C. Project impacts

1. Locai Roadway System
It is assumed that Paniolo Drive will be four lanes wide and will

terminate south of the project. The proposed collector roads will
form the stem of a T-intersection with Paniolo Drive. At these
intersections, the proposed project collector roads will be striped to
provide a dedicated left-turn and a dedicated right-turn lane.
Dedicated left-turn lanes will also be provided on Paniolo Drive at
these collector roads. Roadway cross sections and striping will
conform to the County of Hawaii Standard Details R-32, T-9 and T-10
dated September 1984.  Preliminary analysis indicates that
signalization will not be warranted.

The total estimated project traffic volumes at full development will
contribute to the existing regional transportation network, however,
at or near overcapacity conditions will exist at peak periods even
without the affordable housing project.
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Project generated traffic volumes for
were added to the 1997 future traffic
the assignment is shown in Figuf
summarize the levels of service for fu
without the project.

TABLE 5-3
Levels of Service
(Unsignalized Intersection)

the affordable housing project
volurmes (without project), and
e 5-3. Tables 5-3 and 5-4
iture traffic conditions with and

Future Conditions (Year 1997)
w/o Project w/Project
AM. PM. AM. PM

Existing
AM. P.M.
Queen Kaahumanu/Waikoloca Road
Westbound
Left D D
Right A A
Southbound Left A A

Waikoloa Rd./Paniclo Dr./
Pua Melia St.

Eastbound Left A A
Westbound Left A A
Pua Melia St. Approach
Left B B
Through A A
Right A A
Paniolo Dr. Approach
Left A B
Through A A
Right A A
Mamalahoa Hwy./Waikoloa Rd.
Eastbound
Left A A
Right A A
Northbound Left A A

F F F
D F E
A C B E
A A A c
A A A A
E E F F
E E F F
E E F F
D E F F
B D E F
c A F A
D E E F
A A A A
A A A A
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TABLE 5-4
Levels of Service
(Two-Lane Highways)

Future Conditions (Year 1997)
w/o Project w/Project
AM. PM. AM. _PM

Existing
AM. P.M.
Queen Kaahumanu Highway
North of Waikoloa Rd. C C
South of Waikoloa Rd. C C
Mamalahoa Highway
North of Waikoloa Rd. C C
South of Waikoloa Rd. B B
D. Mitigation Measures for Begional Roadway|System

For 1997 the capacity of the westbound
unsignalized intersection of Queen Kaahy

left turn storage lane at the
manu Highway and Waikoloa

Road would be exceeded even without the affordable housing project
traffic. There are two alternatives that couldl improve operating conditions

at this intersection:

- Alternative A: Signalization of this in
based on the Peak-Hour Volume g
Administration's Manual on_Uniform

tersection would be warranted
riteria in the Federal Highway
Traffic Control Devices (1988)

even without the project traffic. Reconstruction of the Queen

Kaahumanu Highway and Waikolo

Road intersection would be

needed with project traffic to include double left turn bays and a
single right turn lane for westbound traffic on Waikoloa Road. A two-
phase traffic signal at the Queen Kaahumanu Highway/Waikoloa

Road intersection, with these impro
at LOS D or better during the a.m.
with the proposed project. Note that
with current State Department of Tra

ements is projected to operate
and p.m. peak hours for 1997
this alternative is not consistent
nsportation Policy.
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- Alternative B: Realignment of Waikoloa Road to intersect Queen
Kaahumanu at the intersection of Queen Kaahumanu Highway with
the Waikoloa Resort access road and construction of a grade-
separated interchange at this new cross intersection. This alternative
involves constructing Walkoloa Road over or under Queen
Kaahumanu Highway with on-ramps and off-ramps. The State
Department of Transportation prefers this alternative.

The intersection of Queen Kaahumanu with Waikoloa Road will experience
LOS F conditions for southbound left turns from Waikoloa Road as early as
1991: however, completion of a grade-separated interchange is not
anticipated before 1995. Interim improvements, such as signalization, would
provide additional capacity until an interchange is constructed.

The Mamalahoa Highway/Waikoloa Road intersection may not need to be
signalized with the project traffic if the grade-separated interchange is
constructed. Construction of the grade separated interchange at Queen
Kaahumanu Highway may divert traffic away from the Mamalahoa
Highway/Waikoloa Road intersection and lower volumes by providing easier
access to Queen Kaahumanu Highway.

The Waikoloa Road/Paniolo Drive/Pua Melia Street intersection will
experience over capacity conditions in 1997 with the project traffic.
Signalization would also be warranted under Peak-Hour Volume criteria.
Reconstruction and signalization of this intersection will be needed to
provide sufficient capacity at this intersection. The provision of a separate
eastbound left turn Jane and use of a westbound through lane for traffic on
Waikoloa Road would be adequate to serve the projected volumes. A
three-phase traffic signal, with improvements, at this intersection would
operate at LOS D or better for both a.m. and p.m. peak hours. However,
a north/south collector road mauka or west of and parallel to Paniolo Drive
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is proposed. This road which will conneq
Road west of Panioio Drive should dive

st Paniolo Drive with Waikoloa
some traffic away from the

Waikoloa Drive/Pua Melia Street intersection; completion of the intersection

is estimated to be in 1995.

With the proposed improvements described above, the roadway system
would have sufficient capacity to serve the|project traffic. The County will

need to coordinate with other developers
a coordinated program for regional ro
implemented.

52 WATER SYSTEM
The Waikoloa Water Company owns the wells, reservoirs
that supply potable water to Waikoloa Village.

The Waikoloa Water Company’s potable water wells dj

o are active in the area so that
dway improvements can be

and primary transmission mains

raw from the Waikoloa aquifer.

These wells, known as Parker wells No. 4 and No. 5, are located at the 1,200 foot level

nearly five miles inland from Puako Bay. Both of these
ppm chloride content).

wells tap high quality water (25

In addition, a new well, Waikoloa Well No. 1, with a cap
has recently been completed, and a fourth well,

city of 2 million gallons per day
aikoloa Well No. 2, is under

construction. A new 1-million gallon storage tank will algo be constructed together with

the fourth well.

The combined pumping capacity of the three wells currently in use is 3,000 gallons per

minute, or 4.3 million gallons per day and a sustained yi
The fourth well will increase the sustainabie yield to 3.4

Id of 2.3 million gallons per day.
miilion gallons per day.
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In addition to these potable water wells, the existing water system includes a one million
gallon (mg) capacity reservoir near the wells, a transmission main connecting to a second
reservoir of 1.0 mg capacity located at the 300 foot elevation above the Queen
Kaahumanu Highway and the beach resort. The point of connection to the water system
from the project area is an 8-inch main at Paniolo Avenue and Ho'oko Street.

Impacts
If as many as 1,400 units are developed, the project will have an average daily

demand of approximately 560,000 galions. The Waikoloa water system has
sufficient capacity to satisfy these demands.

On-site system development costs are estimated to be about $988,000. Pursuant
to Section 23-84 of the Hawaii County Code regulating subdivisions, the following
minimum requirements will be complied with for subdivision design and approval:

- Provide a water system designed to deliver water at adequate pressure and
volume under peak flow and fire-flow conditions in accordance with the
Water System Standards, State of Hawaii, and the Rules and Regulations
of the Department of Water Supply. The water system shall include, but not
be limited to, the installation of the necessary distribution pipeline, fire
hydrants, and service laterals.

- Afee requirement of four-tenths of one percent of the estimated cost for the
construction of the water system, but not less than $25.00, to cover the
costs for plan review, testing, and inspection, shall be appilied to the overall
development costs of the project.

All construction plans for on-site water system improvements are subject to
review and approval by Waikoloa Water Company (the Water Company)
pursuant to the Water Company’s Rules and Regulations. The Water
Company shall inspect and approve on-site water improvements as they
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are completed.

53 WASTEWATER
At present, there is no sewer system in the immediate vicinity of the project area. The
nearest sewer system is located approximately 7,000 fegt southwest of the project site,
and serves the commercial and multi-family areas of Waikoloa Village. The development
of the subject project, as well as the development of other sites in the vicinity, will result
in the need for a new sewage treatment and disposal system.

Impacts and Mitigation
The existing sewer system is not available for use by the proposed project.

Preliminary analysis of the sewer system needs for the project indicates that the
project will generate a total average flow of 0.5 million gallons per day (mgd). The
proposed on-site improvements will consist primavlily of 8-inch and 12-inch gravity
lines. Sewage treatment facilities will be provided off-site by Waikoloa Sanitary
Sewer Company.

As noted in the Project Description, the new sewdge treatment plant is still in the
early planning stages. One of the critical envirohnmental issues that will require
thorough analysis is the issue of effluent disposal methods and possible adverse
impacts on area groundwater resources. This and other issues will be addressed
during the detailed planning work for the new sewage treatment plant. This
analysis, however is beyond the scope of the present EIS.

All materials and construction of on-site sewer system facilities and appurtenances
shall be in accordance with the Department of Public Works of the County of
Hawaii’s "Standard Specifications for Public Works Construction," dated 1986, and
the "Standard Details for Roads, Storm Drains and Sewers," dated 1984, and all

subsequent amendments and additions.
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All construction plans for wastewater system improvements are subject to review
and approval by the Waikoloa Sanitary Sewer Co. (the Sewer Company) prior to
construction in accordance with the Sewer Company’s rules and regulations. The
Sewer Company shall inspect and approve the complete on-site improvements.

54 POWERAND COMMUNICATIONS

An existing underground duct bank which contains a 750 MCM cable (14.47 KVY)
originates from a substation located mauka of the Waikoloa Village's general store and
runs along Paniolo Drive to the project site. Conduits to accommodate cable and
telephone lines are also located within this same duct bank.

Impacts and Mitigation
A new electrical substation will be required to service the proposed and other

future projects. The cost of a new electrical substation will be in the range of $1
million. Project power and communications development costs are estimated at
approximately $1.46 million, assuming that these utility systems will be located
underground. The increased demand for electrical power will probably be met by
oil-fired generating facilities. Geothermal produced electricity may also be a
source of energy for the project.

Energy conservation measures should be utilized to help reduce the project’s
energy requirements. These measures should include: (1) engineering and
architectural designs that stress energy conservation, (2) the installation of energy-
saving devices such as solar water heating systems, energy efficient refrigeration,
and energy efficient lighting.

55 SOLID WASTE
The proposed project will generate in the range of 10 tons of solid waste per day at build-
out, assuming 1,200 to 1,400 units and 3+ people per unit.
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Currently, the solid waste disposal system for West HawaI has some significant problems.

At best, the existing landfill at Kealakehe can be utiliz

d for another two years. The

County is currently developing plans on an expedited basis for & new sanitary landfill

project, to be located some miles south of the project s

Existing solid waste transfer stations at Puako and at Kot

te.

ala are currently operating near

capacity. A new solid waste transfer station is being planned at Waikoloa.

impacts and Mitigation
The proposed project at build-out will generate a

ignificant volume of solid waste

which will add to the volumes of refuse being prgduced by other residential and

resort developments in West Hawaii.
probably be needed to service the project and ot
living in the County’s "affordable housing" pr
encouraged to participate in waste recycling ang
programs.

56 POLICE AND FIRE PROTECTION
5.6.1 Palice Protection

The Waimea Police Station provides police protection 1¢
includes South Kohala. There are, at present, 4 patrolmeg
According to current staffing expansion plans at the Wai
12 more people are expected to help meet the district’s

Impacts and Mitigation
In order to meet the proposed project’s police pr¢
those of the growing regional population, by th
Substation has been recommended to be in servi
October 31, 1990).

A new golid waste transfer station will

r area developments. Families
oject at Waikoloa should be
other waste volume reduction

» a 680 square mile area which
n assigned to each 8-hour shift.
mea Station, an additional 10 to
immediate needs.

ptection requirements as well as
e year 2000, a new Waikoloa
ce {Captain Lawrence Mahuna,
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5.6.2 Fire Protection
The Mauna Lani Fire Substation, located 10 miles from Waikoloa, provides fire protection

services to an area that stretches from Mahukona to Kona Village, including the project
area. Currently, 5 firefighters are assigned to each of three weekly shifts.

Impacts and Mitigation
in order to respond to the proposed project’s fire protection requirements as well

as those of the growing regional population, the County of Hawaii is planning a
new fire station in the Waikoloa area (telecon with Mauna Lani Fire Station
representative, October 1990). The schedule for this new facility has not yet been
set. In the interim, the project will be served by the Mauna Lani fire substation.

57 MEDICAL FACILITIES
The State's Kona Hospital located in Kealakekua, provides medical and health care

services to the Waikoloa area. This hospital’s service area covers Kohala to Hawaiian
Oceanview Estates. It is a 75-bed acute care facility which provides a range of services
including long-term care, skilled and interim nursing care, obstetrical, pediatrics,
laboratory, cat scan, physio- and occupational therapy, chemotherapy, and a 24-hour
emergency room. Kona Hospital in currently in the process of expanding its facilities and
services to include a surgical suite and new recovery room.

Two other facilities, Kohala Hospital in Kapaau and Lucy Enriquez out-patient services in
Kamuela, also provide medical services to the project area.

Impacts and Mitigation

The proposed development will result in an increased population in Waikoloa
Village that will require the full range of medical and health care services. The
expansion of the Kona Hospital will help meet some of the health care needs of
this new residential community. A West Hawaii Regional Health Center is currently
being planned in the Kailua-Kona area. North Hawaii Hospital in Kamueia which
is a joint-venture between government and private enterprise, is in the process of
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development as a full-service, primary care facility

58 SCHOOLS
At present, Waimea Elementary, Waimea Intermediate,
include Waikoloa Village in their educational services area
intermediate Schools, and Honokaa High School are oper
severe shortages of classrooms, according to the State’
(August, 1990).

Impacts and Mitigation

and Honokaa High Schools
Both Waimea Elementary and
ting beyond capacity and have
Superintendent of Education

The DOE schools cannot accommodate the IargI additional enroliment growth

which will result from the Waikoloa Affordable Hou
projects until additional classrooms are built.

ing project and other Waikoloa

Projected enroliment demand by the project is summarized as foliows:

Projected
School Grades
Waimea Elementary K thru 5
Waimea Intermediate 6 thru 8
Honokaa High 9 thru 12

NOTE: Projections are based on a total off

The Department of Education is evaluating the offs

Students
425-475
175-225
275-325
1,400 dwelling units.

or of approximately 36 acres of

land from the Waikoloa Land Company for use js a school site and combined

community recreation center. The enroliment pr
will be monitored to determine the DOE’s timing f]
the area.

59 RBECREATION FACILITIES

jections for the Waikoloa area
pr constructing new schools in

The recreational facilities offered in Waikoloa Village are a private golf course and a 4.3-
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acre park. The park, which is under construction, is scheduled to be open to the public
in September 1991. It is planned to include a soccer field, softball diamond, and

playground equipment.

Impacts and Mitigation

The proposed affordable housing development will provide a variety of recreational
facilities on the project site: a community park of approximately 9 acres iocated
at the entrance of the development, and a neighborhood park of 7 acres at the
makai end of the development. The proposed 36-acre public school site adjacent
to the southeast boundary of the proposed project may also offer additional
community recreational facilities, such as ballfields.
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SECTION 6 ALTERNATIVES TO THE PROPOSED ACTION

6.0 OVERVIEW

The alternatives considered for this evaluation include the "no project” aiternative, income
mix alternatives and economic range of housing units, and aiternative land use concepts.
Because the original transfer of this property from Transcontinental Development
Company to the County of Hawaii was intended specifically for the purpose of increasing
the badly needed affordable housing supply in West Hawaii, there was no doubt that the
focus of the County’s use of this property was for the development of housing.

6.1 NQ ACTION

The “no action" alternative would resuit in continuation of existing conditions for the
Waikoloa project site. The site would mast likely continue in its undeveloped condition.
However, as surrounding development occurs as part of the overall Waikoloa Village
expansion, other uses of this site could occur.

Advantages of the "no action" alternative are few. These advantages include: no further
expenditures of resources by public and private agencies; continued non-use of the site;
and no adverse impacts on the project site generated by development.

The primary disadvantage of this no-project alternative would be the absence of a
planned residential community with a unique mix of affordable housing opportunities to
suit lower and low-to-moderate income families. Additionally, losses resulting from this
alternative would include lost housing and employment opportunities, as well as lost tax
revenues for County and State governments.

6.2 SITE SELECTION

The initial site selection process conducted by Transcontinental Development Company
(TDC, the original land owner of the site), involved initially identifying a general area of
approximately 580 acres for evaluation and analysis to determine suitability for residential
development. The purpose of this site study was to help Transcontinental locate a large
enough land area to accommodate a planned affordable residential community.
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To determine the best possible location for the afforgiable housing project site, the
580-acre study area’s physical characteristics were assessed-- topography, soils, climate,
flora, fauna, archaeological sites, naturai hazards, and existing infrastructure. As part of
the analysis, site constraints were generally identified and developable areas were
delineated. The resuit of the analysis provided for the selection of the northern portion
or most developable area of the property for the County’s housing project.

Even in this selected area, some development constraipts exist. Thus, additional land
was allocated for the recommended site. A total of 340 acres was set aside, of which 25
acres encompass potential flood plains, 10 acres are stgep lands, and 5 acres are for a
sewage treatment site. The total net area for the recom ended site was thus 300 acres.

6.3 ECONOMIC MIX OF HOUSING UNITS

Maintaining the project’s overall economic feasibility whilg truly providing all of the housing
units at affordable rent and sales price levels has bgen one of the project’s major
objectives. To theoretically achieve this balance betweegn the County’s social objectives
and economic viability, numerous cash flow analyses were conducted to reflect different
scenarios of economic mixes of types of housing units. | Each of the cash flow analyses
contained different sets of assumptions regarding varying per square foot building
construction costs, dwelling unit sizes, and numbers of units assigned to each intended

target group of buyers.

One scenario indicated that total revenues from the sale of 1,000 units would be $129
million, while total development costs (including building construction, subdivision or on-
site development, backbone infrastructure, sales/progessing fees, indirect costs for
design, management, loan points, contingencies at 15%, and developer’s profit at 5% of
revenues) are $132 million. At an annual deficit finanding rate of 12%, the deficit after
financing will be $17 million.

The conclusion to this series of analyses and evaluatigns was that, to a certain extent,
modification of certain subdivision standards may result in significant cost savings, and
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may further result in more affordable housing. These modifications need, however, t0
ensure that such cost-saving methods, (1) will not resuit in health and safety risks; (2) will
not result in significant added post-construction maintenance costs for the County and/or
for the residents; (3) will not have an adverse visual impact, and, (4) will clearly result in
a greater number of affordable houses and/or lower prices for some or all of the homes.

6.4 LAND USES WITHIN THE AFFORDABLE HOUSING PROJECT

Various alternative development concepts were explored during the master plan
preparation process. This process involved identification of the opportunities and
constraints, which provided the basis for the environmental concept (Figure 6-1).
Developable areas excluded steep slopes, primary ridgeline, and major drainageways.
These constraints added a new dimension to the overall development concept. The
analysis revealed opportunities to enhance the development pattern by incorporating
unbuildable areas as buffer areas. Constraints were thus turned into amenities.

The developable areas were grouped into four different general types:

A) Land type characterized by having soils and vegetation which provide high
visual and drainage absorption.

B) Lands that may be characterized as well-drained sloping uplands.

C) Enclaves, or valley-like topographic features.

D) Areas found in the western or makai end of the site -- these are areas of
concentrated drainage.

The different site types presented land use planning and development opportunities in
the general siting within the project site of the internal collector roadway system, housing
sites, neighborhood and community parks, and church/commercial areas.
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The general land use planning criteria used were:

e Provide approximately 1,200 multi- and single-family housing units in development
clusters averaging 10-20 acres each.

e Provide at least one community park located near Paniolo Drive so that it would
be utiized by not only the County project residents, but by adjacent
neighborhoods as well.

e Provide an area for "church/convenience commercial" uses that will service the
project as well as adjacent neighborhoods.

The Master Land Use Plan was developed based on these guidelines and criteria.
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SECTION 7

RELATIONSHIP TO LAND USE PLANS AND POLICIES

7.1 THE HAWAII STATE PLAN

The Hawaii State Plan represents a guide for the future of Hawaii. The State Plan sets
forth a broad range of goals, objectives, and policies to serve as guidelines for growth
and development of the State and establishes a coordination system between the State
and County agencies. Chapter 226, Hawaii Revised Statutes, as amended, 1986, states
the following purpose of the State Plan:

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

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

A

Section 226-5 Obijectives and Policies for Population

The Waikoloa Affordable Housing Project will contribute to the distribution
of future growth expectations of the West Hawaii region by providing a well
managed community offering a mix of housing types and community
support facilities.

Section 226-6 Objectives and Policies for the Economy In_General
Development of this project will directly benefit the economy in terms of
construction, commercial/fretail, public institutional, and real estate
opportunities.
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Section 226-12 Objectives and Policies far the Physical Environment -

and Historic Resou
The project will be designed to promote vie
Mauna Kea to the east, the Kohala Mountai
coastline to the west. Southeast of the pr

ces
s of the surrounding peaks of
s to the north, and the Kohala
ject site are the rolling hills of

Waikoloa Village. The south slope of Haleakala Crater on Maui is visible on

a clear day.

Section 226-13 Obijectives and Policies for the Physical Environment - Land,

Air and Water Quality

Air quality of the Waikoloa Village area will be impacted by traffic generated

from the proposed project and surrounding

neighborhoods. Water quality

impacts will be minimal due to implementatipn of an effective potable water

system and drainage system.

in some areas of the project site, grading

of the land will be needed for

roadways and subdivision development. This action will change some of

the natural slopes of the site.

Section 226-15 Objectives and Policies fo

r Facility Systems - Solid and

Liquid Wastes

Wastewater generated from this project will
plant which will be provided off-site by
Company. Solid waste will be disposed
Hawaii Sanitary Landfill.

Section 226-16 Objectives and Policies for

utilize a new sewage treatment
the Waikoloa Sanitary Sewer
of at the proposed new West

Facility Systems - Water

The proposed project is iocated within the
Company, and will utilize the potable water s
this Company.

service area of Waikoloa Water
supplied by the wells tapped by

Page 7-2




SECTION 7

RELATIONSHIP TO LAND USE PLANS AND POLICIES

Section 226-17 Obijectives and Policies for Facility Systems - Transportation
The proposed project will add to traffic volumes around the project site.
Measures to mitigate the increased traffic include roadway improvements

to off-site roadways and intersections.

Section 226-18 Objectives and Policies for Facility Systems -
Energy/Telecommunications

Energy and telecommunication facilities necessary for the development of
the Waikoloa Affordable Housing Project will be planned and coordinated
with the appropriate agencies and public utilities. Energy conservation and
the utilization of energy-saving devices will be encouraged through
guidelines for designers and developers as well as through homeowner
information and orientation programs provided by the County.

Section 226-19 Obiectives and Policies for Socio-Cultural Advancement -
Housing

The proposed project is designed to accommodate a variety of housing
types suited to families with incomes ranging from below 50% of the median
income to the Hula Mae qualifying levels. This income range is
representative of the general worker population in West Hawaii. The
Waikoloa Affordable Housing Project will be consistent with this section by
offering a mix of housing types (including gap-group and assisted housing),
and costs to suit the needs of a large portion of the housing market.
Integral planning of the overall development will provide necessary support
facilities for these housing areas.

Section 226-20 Objectives and Policies for Socio-Cultural Advancement -
Heaith

Medical and health care facilities are currently located in Kapaau (North
Kohala), Kealakekua (Kona), and Kamuela, with emergency services
provided by the Kohala Hospital and the Kona Hospital. There are
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anticipated increases of medical and health care services and facilities for
West Hawaii as the development of the region continues. In the planning
stages is a North Hawaii Hospital located in Kamuela. This new 50-60 bed
hospital will be a joint venture project between government and private
enterprise, and is planned as a full-seryice facility. Additionally, the
abundance of recreational facilities anticipated within the project area will
promote "wellness" through physical and mental health.

Section 226-21 Objectives and Pdolicies foy Socio-Cultural Advancement -
Education

The Waikoloa Land Company is in the process of donating a parcel of land
to the State Department of Education for the development of a schoo! site

to service the Waikoloa Affordable Housi
community. The site is adjacent to the
project site. Close cooperation with the [
maintained to ensure adeqguate provision g

Section 226-23 Objectives and Policies for
Leisure

Recreational facilities will be provided witl
variety of activities including a neighborhoo
centers. These facilities, as well as the a
abundant amount of open space within thg

Section 226-104 Population Growth and Lar]
Development of the Waikoloa Affordable H

permanent loss of open space as it exists,
project is designed with open space areas

g project and the surrounding
southeastern boundary of the
epartment of Education will be
f educational services.

Socio-Cultural Advancement -

nin the development offering a
d park, ballfields, and recreation
djacent school site provide an
> project site.

d Resources Priority Guidelines

lousing project will result in the
however, the master plan of the
including parks. The proposed

urban use of the land is consistent with the State and County land use

policies for this site.
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The project site was not determined to be environmentally critical in the
areas of archaeology, flora, and fauna. Any environmental impacts resulting
from development will be mitigated where possible.

N. Section 226-106 Affordable Housing, Priority Guidelines for the Provision of
Affordable Housing
The proposed project will incorporate a mix of housing types to include gap
group and assisted housing. While other residential development projects
attempt to offer a mix of market rate and affordable housing units, the
Waikoloa Affordable Housing project is intended to offer all of its units at
rental and sales price levels that will be affordable to families in West Hawaii
that would otherwise be priced out of the housing market.

7.2  STATE FUNCTIONAL PLAN

The Hawaii State Plan is used as the primary tool for directing the planning process for
Hawaii's long-term and short-term goals. Functional plans, created as extensions of the
State Plan, are prepared by the appropriate State agencies to specify objectives, policies,
and implementation actions of their respective concerns. These plans were reviewed and
evaluated with regard to the proposed project. The following are descriptions of
functional plans applicable to the proposed project.

7.2.1 Education Plan

This functional plan relates to educational functions, school systems, goals and growth.
Topics within the plan are organized under four categories: personal skills and
knowledge; employability and economy; social and natural resources; and educational

support services.

Development of the Waikoloa Affordable Housing project, as well as neighboring
communities, will result in an increased demand for educational facilities for the West
Hawaii region. The school site adjacent to the proposed project may include a facility
that will accommaodate grades K through 8.

Page 7-5




RELATIONSHIP TO LAND USE PLANS AND POLICIES

SECTION 7

7.2.2 Housing Plan
This functional plan, managed by the Housing Finance

and Development Corporation,

deals with orderly development of housing and expanded housing opportunities for

Hawaii's people. Objectives of the functional plan are tg:

"develop greater opportunities for Hawaii's peopl

to secure reasonably priced,

safe, sanitary, liveable homes located in suitable pnvironments that satisfactorily

accommodate the needs and desires of families

“assist the orderly development of residential area
and other land uses."

An innovative concept of the proposed project is to offer
with varying costs. The Waikoloa Affordable Housing p
affordable housing by broviding homeownership and ren
individuals with varied income levels. For-sale units will
income levels are too low for conventional home buying
development will include approximately 1,200 units.

7.2.3 Health Plan

The primary purpose of the State Health Plan is to servg
County agencies and the private sector in outiining envi
heaith care objectives for Hawaii. This pian, under
Department of Heaith (DOH), focuses on: "preventing G
life styles and environmental conditions; ensuring and pr
and access to health care; protecting society from poten
quality of air, land and water resources and preventing

Currently, the State’s Kona Hospital, located in Kealakek
care services to the Waikoloa area. Two other facilities,
the Lucy Enriquez out-patient services in Kamuela, curr

nd individuals";

5 sensitive to community needs

a wide range of housing types
roject will address the need for
tal opportunities to families and

be available to families whose
 methods. Housing within the

» as a guide for State and
ronment related objectives and
the jurisdiction of the State
isease and promoting heaithful
omoting appropriate provisions
lial dangers; and enhancing the
environmental degradation.”

La, provides medical and heaith
Kohala Hospital in Kapaau and
ently provide additional medical
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SECTION 2 This Act shall take effect upon s approval
{Approved July 3, 1990)
ACT 319 H.B NO 3299

A Bill for an Act Relating to Energy Conservation
Be Ii Enacied by the Legislature of the State of Hawan

SECTION | The legislature recognizes the need (o promote and support
energy conservalion and reﬁcwable energy resources in the State of Hawau ThcI
legislature finds, however, that the State’s dependency on imported fossil fue
remains unabaied, even in the face of the emergence of cosl-effective and energy-
saving technolopies Accordingly, the use of commeroally available cnclrgy
conservation systems, 1the adoption of energy-saving measures, and the deveiop-
ment of demand-side management programs should be promoted to encourage
the consumer's efficient use of energy resources

Solar water heaung sysiems and heat pumps are ofi-the-shell, commer-
aally available energy conservation systems that give every residens the opportu-
ity 10 use an abundant renewable energy resource—the sun, Additionally, e
sto’rage systems are designed to shilt the consumpuon of energy o off-peak
penwsAlthough solar energy systems and heat pumps for water heating can play
a major role in energy conservation, the current low price of imported o1l has
adversely affected the competitive viability of such devices  Further, the contin-
ued prudent use of energy by devices, such as ice storage systems. should be
encouraged As such, the legsstature finds that meentives 1n the form of higher
state tax credits are needed fo ensure thal progress wall continue toward the
State's goals of reducing 1s dependence on imporied ol and using encrgy
prudently One of the purpeses of this Act then, 15 to prowide for a tax credit
merease for the installauon of ice storage systems and of solar water heating
sysiems and 10 clanfy the tax eredit for heal pumps i new and exisung burldings

Recognizing cur dependency onimported oil and our fragile and vulnera-
ble economic foundanion, the Hawan state plan promotes the prudent use of
power and fuel supplies through conservation measures. Consumer demand for
energy must be considered an important vanable that can be influenced by
public uthity actions Demand-side management is the planming and implemen-
lauen of utibty actions to influence consumer use of energy to affect the uubry
systemn’s demand charactensucs Acknowledging the mmporiance of dcmand}
side management, this Act also amends the state policy relating 1o the use of
energy to include demand-side management programs as a conservahion siea-
sure

SECTION 2 Section 226-18(c), Hawaii Revised Statutes, 15 amended by
amendmg subsection {c) to read as follows

“(c) To further achieve the energy objectves. it shall be the pohicy of this

1o

Srate {1} Support rescarch and development as well as promote the use of
renewable energy sources[.],

Ensure a sufficienl supply of enirgy Lo enable power systems Lo

(2)
suppont the demands of growth|.

Draft Environmental Impact Statement (EIS)

We have recerved your letter of January 7. 1991 on the DEIS for the subject

project.
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[
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s goals, ohjectives and policies for energy in

, we will mention geothermal power as a pussible

ce of eleetricity for the project.
Your suggestions concerning energy conservalion measures and design guidelines

are appreciated and, where practical, will be implemented in the design and construction

of the project. We will also discuss the State”

the Final EIS.
Thank you for your participation in the planning stages of this project.

In accordance with your suggestion

future sour

(3} Promote prudent use of power and fuel supplies through conserva-
uon measures inciuding feducation and energy-efficxent praclices
and technologies J;
(A) vk 111 1-effectiv ngd- n enl pro-
fams,
(B) Education, and
t10] n hnod I
{41 Ensure that the development or expansion of power systerms and
sources adequateiy consider environmentai, public health, and
safety concerns, and resource hmitations ™

SECTION 1 Secuon 235-12, Hawail Revised Statutes, s amended 10
read as follows;

“§235-12 [Salar or wind encrgy devices, beat pumps or ice storage sysiems;|
ation; income tax credit. {a} {Each] For taxable _vears ending
{ anyary 1, 19 X in thy T3Re SYSiCms {or 1axgble vear
f.mm'g_ts_mlmwm tdividual and corporate restdent taxpayer
wha files an indnvidual of corporate net sncome tax return for a taxable year, may
claim a tax credit under this section agamst the Hawan state individual or
corparate net income tax The 1ax credit may be claimed for any solar or wing
energy device. heat pump, or e storage sysiem 1n an amount ol to exceed ten
per cent of the 101al cost of the device, heay pump, or ice storage system, provided
that the tax credu shall apply only to the actual cost of the solar or wind energy
device, the heat pump, or ice slorage system, their accessories. and snstallaton
and shall not include the cost of consumer 1ncentive premvums unrelated to the
operation of the solar or wind energy device, the heat pump. or ¢ slorage
system offered with the sale of the salar or wind energy device, the heai pump, or
ice storage system The credit shall be claimed against net income tax liabihty for
the year in which the solar or wind energy device, the heat pump, or ice sloTape
system was q;n:hascd and placed in use, provided
) t lax credit shall be applicabic only with respect to solar devices,
which are erected and placed in service after December 31, 1974, but
before (December 31,.1992,] Jan 1, 1990
(2} In the case of wind cnergy devices and heat pumps, the tax credi
shall be applicabic only with respect to wind energy devices and heat
pumps which are instalied and placed i service after December 1,
1980, but before [December 31, 1992, and] 1 D
In the case of ice storage systems. the 1ax credit shall be applicable
only with respect 10 ice storage systems which are installed and
ﬂ»ag?‘]j in service aﬂ;;l)ocembcr 31, 1985. but before [December 31,
2. a i
Tax credits which exceed the taxpayer's income tax hakhity may be used as a
credil ggainst the (axpayer s income 1ax habiduy 1n subsequent years unul
exhausied 1f federal energy 1ax credits are not extended beyond December 31,
985, are not retroacuvely extended or reenacied, or federal energy tax credis
the same as or less in amaunt than the credits 1n effect during the 1985 1axable
year are not enacted during the taxabie year 1986, then the siate (ax credil shall
be increased 1o [twenty] fiflgen per cent of the 1otal cost aficr [December 31,
1989, 10 December 31, 1992
b)) The directar of taxation shali prepare such forms as may be neces-
saty 1o claim a credil under this section The direcior may also require Lthe
taxpayer to furnish reasonable information in order to ascertam the valdny of
the claim for credit made wnder this section and may adopt rules necessary to

(3)

s
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APPENDICES
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Air Quality Impact Analysis - APPENDIX C
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Market Analysis - APPENDIX E

Traffic Impact Analysis - APPENDIX F
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SCIENTIFIC NAME

Capparaceae
Cleome sp.

Chenopodiaceae

Chenopodium murale L.

Chenopedium oahuense (Meyen) Aellen

Compesitae
Ageratum conyzpides L.
Bidens cynapifolia HBK.
Bidens p1losa L.
Cirsium arvense (L.) Scop.
Lipochaeta lavarum {(Gaud.) DC.
Pluchea symphytifolia (Miller) Gillis
Sonchus oleraceus L.

Zinnia pauciflora L.

Undetermined composite

Convolvulaceae
Jacquemontia ovalifelia (Choisy) H. Hallier

subsp. sandwitensis {Gray) Robertson
Merremia zegyptia (L.) Urban

Cruciferae
Lepidium hyssopifolium Desv.

SCIENTIFIC NAME

Cucurbitaceae
Momordica charantia L.

Euphorbiaceae

Chamaesyce hirta (L.} Millsp.
Ricinus communis L.

Gentianaceae
Centaurium erythraea Rafn.

Labiatae

Hyptis pectinatz (L.} Poit.

Leguminosae
Chamaecrista nictitans {L.) Moench.
Desmanthus virgatus (L.) wWilld.
Desmodium tortuosum (Sw.) DC,
Indigofera suffruticosa Mill.
Leucaena leucocephala (Lam.} deWit
Phaseolus sp.
Prosopis pallida (Humb. and Bonpl. ex Willd.) HBK
Senna gaudichaudii (H. & A.) Irwin & Barneby

Malvaceae
3ida fallax walp.

COMMON NAME

spiger flower

chencpodium
'aheahea, 'aweowen

ageratum
beggars’ ticks
Spanish needle
Canada thistle
nehe

pluchea
sowthistle
wild zinma

pa'u-o0'h1*i'aka
hairy merremia

peEppErgrass

COMMON NAME

bittermelon

hairy spurge
castorbean

centaurium

comb hyptis

partridge pea, lau-ki
desmanthus

beggars® ticks

indigo

koa-haole

bean

klawe, mesquite
uhivhi, kolomona

'ilima

STATUS

STATUS

X?

I O B BE MM 3 M Be

w3 e L e B Dk 3




SCIENTI®IC NAME COMMON NAME STATUS

Molluginaceae
Mollugo cerviana {L.} Ser. threadstem carpetweed X

Nyctaginaceae
Boerhavia diffusa L. alena 1

Papaveraceae

Argemone glauca Pope pua-kala E

Portulacaceae
Portulaca pilosa L. 'ihi X

01

Solanaceae
Datura stramonium L. Jamestown (Jimson) weed
Solanum americanum Mill, popolo 17

ke

Sterculiaceae

Waltheria indica L. var. americana (L.} R. Br. ex Hosaka ‘uhaloa, hi'aloa 17
Varbenaceae
Lantana camara L. tantana X




APPENDIX B

Survey of Avifauna and Feral Animals by Phillip Bruner
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APPENDIX C

Air Quality Impact Analysis by Barry D. Neal & Associates
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Archaeological Reconnaissance Survey by William Bonk
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INTRODUCTION

During the early part of lay, 1940 this writer was
contacted and asked to submit a proposal for an archaeological
reconnaissance survey and report for a parcel of land in the
aikoloa area of Hawaii. After examining the particulars re-
narding area, access, etc. a proposal was drafted and sent to
Eelt, Collins and Associates of llonolulu. Farly in July I re-
ceived authorization to proceed with the project and the fol-
lowing pages of this report provide the results of the inves-
tigation and the recommendations that result from that re-
search.

Prior to completion of this report a preliminary letter
statement of my findinags was communicated to Belt, Collins and
Nssociates, to pertinent State and County cffices, and to the
Cirector of Plannino at Waikoloa.



AREA

The area surveyed and reported on
the ahupua'a of Waikoloa, South Kohala D{
of Hawaii. It consists of a 580 acre parg
north end of Waikoloa Village (See Figure
may be further identified through 1ts Ta»
which places its location to the north af
Drive (See Figure 2.)

The general shape of the project 2
er in its north-south axis than in its ea
though there is a slight bulge in the cer
margin. A rough dirt road extends northwa
Paniolo Drive and so forms the 6000% feet
the plot. The northern border follows the
Gulch for approximately 4600 feet, whered
gulch is at the southern perimeter. Here
its narrowest, with only about 4000 feet
east corner of the parcel from that of th
feet of the western borderline curves slij
direction thereby allowing for a greater
paortion of the parcel in comparison to th
portion of the plot.

The surface gradient within the tr

in this report is in

strict, on the fsland
el of land at the

1.) In addition, 1%

Map Key: 6-8-02:26,

d west of Paniolo

rea 1s slightly long-
st-west direction al-
ter of {ts eastern

rd from the end of
eastern boundary of
center of Kamakoa

s a smaller, unnamed
the study area is at
separating the south-
e southwest. The 5000
ghtly in a northwest
width in the northern
at of the southern

act exhibits a gener-

al downward slope toward the west. In the north the terrain

drops some 213 feet from east to west, wi
tion, some 567 feet above sea level, recd
corner of the project area. In contrast,
feet was noted for the southern margin. 7
within the tract are usually along or Jjus
border. In the northeast we recorded 7801
el, in the southeast approximately 785 fé
roughly one-third of the distance north d
ner we recorded the highest elevation in
feet above sea level.

The region in and around Waikoloa
its savanna-like quality of the physical
is light, probably no more than 35 to 40
result course grasses with scattered scru
often keawe, dominate within the ecosystd

th the lowest eleva-

rded in the northwest

a drop of only 1352
he highest points

t within the eastern
feet above sea lev-
et, and at a point

f the southeast cor-
the parcel at 893

Village is noted for
environment. Rainfall
inches a year. As a

b tree growth, most
m. In addition, there

are numerous days during the year when the wind is quite strong

and sometimes gusty. The project area is

very typical of that

just described for the broader region (See Title Page illus-

tration and Figures 2-6.)

The ground surface varfes somewhat from place to place
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within the study area but for most of th
tract {t tends to effectuate a visual ap
described as a rolling or sifightly undul
Figures 4 and 6.) This northern section i
traversed, for the ground underfoot was 1
to the south. The southern half of the p
places where the ground surface drops mo
well as where rock outcroppings hinder s
thermore, localized tracts covered with

ficulty of movement and a reasonable timf
dore difficult yet were the 'a’'d tracts i
both footing as well as sight were limit
sharp {ncrease in time required to exam
tion of the study area. On numerous occa:
field this writer struggled and eventual]
because of the terrain.

r'

b
b

northern half of the
earance of that best
ting expanse (See
as much more readily
ore secure than that
oject area includes
e precipitously as
eady movement., Fur-
a'a resulted in dif-
for examination,
overed by grass. Here
d. One result was the
ne a particular sec-
ions while in the
y fell or stumbled




METHODOLOGY

This report is the end product of a field investiga-
tion commonly referred to as a reconnaissance survey. Visual
observation and record keeping while walking through an area
to be investigated is normally part of the methodology used
in the field for this type of survey. In this case notes
were recorded in a field book and photographs were taken in
both black and white and color film. Many times when cultural
data or material 1s encountered the survey leads to addition-
al stages of investigation. When this takes place it usually
is the result of recommendations included as part of the re-
connaissance survey.

For this investigation the field survey was carried
out by myself with the aid of my son, Ken, who quite often
accompanies me in the field.

Approximately 115 hours went into the field portion
of this survey. Eight transects in an east-west/west-east
direction were first carried out, followed by four transects
in a south-north/north-south direction. With this amount of
detailed coverage of the area we feel quite confident that no
portion of the study area was overlooked.



FINDINGS AND RECOMMENDATIONS

Throughout the fleld examination we found nothing to
indicate past use of the project area other than some scat-
tered shrapnel fragments indicative of uge as a military
target area in the recent past. However, |[these fragments
were quite l1imited and therefore it is syrmised that this
use was of an accidental or sporadic natyre rather than
one of a regular occurrence. Perhaps the |event that led to
the presence of these metal fragments in |this area dates to
the period of World War Il when large numbers of U.S. serv-
jcemen were based and trained at Waimea 4nd used the sur-
rounding region for training purposes.

In conclusion, and as a result thdt we found noth-
ing of prehistoric or historic significance within the area
investigated, we therefore nust recommend that no further
archaeological work be reguired. In addigion, it is further
recommended that, based on the above, any land transforma-
tion would not be archaeologically detrimental and there-
fore can proceed,




ADDENDUM

The following additional remarks to my report of
December 1988 should be viewed as a form of clarification
and addition. This 1s so as to add to what has originally
been set down as well as to 1l1luminate that which may have
been questionable,

The first two figures (maps) are both descriptive and
interrelated, in that the study area is to be found north of
Waikoloa Village and west of the northernmost end of Paniolo
Drive. This road is paved and completed for somewhat less
than one-third the distance along the east border of the study
area. Beyond that an unpaved "jeep” trail extends along the
east border and beyond the northern limits of the study area.

An additional map, originalily drafted by Engineers
Surveyors Hawaii, Inc. is included in this supplement so as
to 1l1lustrate the lay of the land., As one can see from a
perusal of this map only two gullijes are found and these deli-
neate the southern and northern ends of the area examined.
Nowhere were we restricted from examining the ground surface
although the banks of the gullies are somewhat more difficult
to view, as _was a region in the south-west where thin slabs of
¢clinker 'a'’c, partially covered by grass, produced unsure foot-
ing. This portion of the area examined also has the greatest
incidence of surface declivity, hence the need for more time
in ccverage.

No recorded lava flows are within the area examined. A
brownish patination on the rock surface also supports a mini-
mal age of more than 200 years for the flow. How much beyond
this time, however, is fathomless. The northern half of the
tract was walked over more readily and with less difficulty,
for all but the immediate locale of Kamakoa gulch. The north-
ern portion of the area examined exhibits no steep slopes and
very little rough ground surface.

In terms of climate and vegetataon th land 1s quite arid.
Mean annual temperature is about 24°C (75 F) and mean annual
rainfall is a 1ittle over 250 m {about 10 in.) If we use the

Koeppen classification system we have to refer to this area as
Hot Desert (BWh.)

The Waikoloa Village area 1s noted for its windy conditfons.’
Land breezes tend to sweep across this open region, predomi-
nantly from the northeast, but occasionally during the winter
months there 1s a shift and they then blow from the southwest.



With this reversal of wind
during the winter months.

pattern com

The subject area falls within WHcE
Zone III (1983: 410). Grasses form th
interspersed with scattered stands of
pili predominate over other grasses, a
often than in lower elevations. Fount
and there and seems to be gaining in s

In the northern half of the study
aridsols of the Kawaihae series (KNC).
and stony, they tenc to be moderately
Formation is from aeolian fine sand an
Ing of volcanic ash is alsc part of th
upper horizon of very fine sandy loam o
Toams with a weak medium and/or coarse
Calcium carbonate collections are seen
(USDA Soil Conservation Service; 1973:2
rock 1s at a depth of between 20 to 40
moderate and runoff is medium. Roots u
rock. This soil 1s used mostly for pas
were seen in the area during the field

The southern half of the area exam
Very Stony Land (rVS.) It shows very s
and a high proportion of ’a’z lava out
creases here with a range of between 10
tween lava outcrops and in the cracks o
extends to a depth of 5 to 20 inches.
(LSDA Sofl Conservation Service, 1973:5

The prehistoric land use pattern 1
area was originally subsistence horticu
marine exploitation. By the later hailf
we see changes fn this pattern with an
of what I have called a "subs{stence-su
reaches {ts peak in the late prehistori
the 13th century (Bonk, 1985:6.) As fo
in numbers at Kawalhae, in the early hi
a further development to a “subsistence
environs of Waimea. Through the 19th ¢

s most of the modsture

downey's Vegetation
dominant vegetation
iawe. Buffelgrass and
d shruks are seen more
in grass 1s seen here
gnificance over time.

area, so0ils are shallow
Well drained, gritty,
roded by wind and water.
stit, although weather-
formative process. An
verlays loam or silt
prismatic structure.

as coatings on rocks

6.) Hard pahoehoe bed-
Tnches, permeability is
sually penetrate to bed-
ture although no cattle
investigation.

ined is classifiec as
hallow soil material
croppings. Slope in-
anu 15 percent. Be

f the lava, the soil
Er?sion here is slight.
e .

n the Waimea-Waikoloa
lture and a subsistence
of the 16th century,
increase, through time,
bport" economy. This
t of the second half of
reign ships increasec
storic period, we see
~trade" economy for the
entury, cattle became

a greater and more important part of th
the transporting of products, and a mon
gradually substituted for that of a sub

As was mentioned previously (Bonk,
changes went hand in hand with a relate
tion in the form of botanical and zoolo
quently, this had an effect on the land

e economic base,
y-based economic system
istence base.

19385:6) these cultural
environmental evolu-
jical change. Subse-

1
surface. Exotic animals




and plants substituted for endemic varieties, which
furthermore set off a new ecological movement that changed
the physical as well as the culturai environment.

The above cultural-ecological overview, although origi-
nally written with respect to the Waimea area, has implica-
tions as well for Waikoloa. It was Soehren {1980) who
pointed out that:

“At the Mahele of 1848, the land, Waikoloa, was awarded
to George Huen Davis, son of Isaac Davis, the English
companion and advisor to Kamehameha I."

The viewing of a present day tax map tends to over state this
award to Davis by the king. Because of the nature of the

land many "commonly regarded® Waikoloa not "as an chupua'a

but as "an '{li'aina of Waimea.” Soehren goes on to say that
Wafkoloa' gargantuan size is in inverse proportion to its

value to the ancient Hawaiian economy." Because of the
availability of water and the productive soils of the Waimea
area, the development depicted previously (Bonk, 1985)

allowed Waimea to become the "food-basket® of South Kohala.

1t became more significant as time passed and the surrounding
areas became more subordinate to its power. This could well
account for the interpretation of Waikoloa as an 'ili'aina.

1t could alsa be the reason for its large size, for value is
not necessarily based upon sfze alone, nor size of great value.
In fact we might better evaluate on the basis of other criteria,
such as the effectiveness of cultural and population support
criteria. This discussion leads one to sum up by quoting
Soehren (1984) who says, "In aboriginal times, before cattle,
these lands (Watkoloa) were marginal to the Hawaiian economy,
serving as a reservoir of material products such as pili grass
and birds." Certainly, without an assured source of water, as
the people of Waimea provided through the building of their
extensive irrigation system, the midlands of Wafkoloa were not
able to support horticulture. A yearly rainfall of 10 inches
and a soil base inherent with 1imitations of a cultural nature
would not allow permanent settlement at the time. This can
account for the paucity of archaeclogical remains in the mid-
lands of Watkoloa and explains as well why we found nothing of
prehistoric cultural significance in the region that we scru-
tinized. As cultural evolution proceeds, however, cultural
transformation can substitute for the lack of use in the past.
Today, the village of Waikoloa, is fast growing. However, only
the cultural “umbilical cords" of piped water, financifal support
from elsewhere, speedy transportation, and a national-{interna-
tional economfc/cultural base is this possible at this time.

Marine exploitation was more readily available for the
coastal inhabitants of Waikoloa and its neighboring ahupua’a.




This is readily noted by a examination
and historical 1iterature. Starting wi
extending to the present, we see an {ng
reports covering the lowland regions.

analysis of this data shows the use of
and offshore areas as of economi¢ 1mpor
period. If the midlands were marginal,
were of import. This prodoced a2 drawin
and cultural development within the coa
the midlands. Here, only off and on in
the gathering of pilZ grass for the tha
other structures, and the passage throug
elsewhere, hardly a reason for settlem

long enough to leave their cultural maa
ground. Only in recent years do we se

cultural cebris. Prior to the developn
Waikoloa in the early 1970's only the n
on the study area. There is no questiog
personnel were in the region, perhaps d
found the remains of field communicatio
fair number of examples of schrapnel fr
showed clumping about centers of dispen
expected if shells were fired into the

Finally, and with regard to method
aerial photos and walked the length of
for the presence of cultural transforma
Nothing of a cultural nature, other th
showed on the aerfals.

AS my son was with me in the field
sects, we were able to make eight pass
south, south-north direction. WKith the
ings combi{ned with a larger number of e
transects we were able to pass a given
at no greater distance than approximate
with this rather close proximity to pre
times diverted i1f something caught our
what caught our attention proved to be
best, an outcropping of rock.

agments.

of the archaeological

th Reinecke in 1930 and
reasing number of

The summarization and
these coastal, inshore
tance in the prehistoric
the coastal reqgions

g attraction for people

stal region, but not in
cursions were made for
tching of homes and

h these lands on travels
nt, or even lingering

ks on the surface of the
the accumulation of :
ent of the village of
flitary left their mark
n that some military
uring WW II, for we

n wire as well as a

The latter
sal, just what would be

area

ology, we made use of
the qullies to examine
tion, but to no avail.
an recent fence-lines,

and aided in the tran-
ages each in a north-

se 16 north-south cross-
ast-west, west-east
point on the landscape
ly 60 to 90 feet. Even
vious passages we often
eye. In all cases
nothing more than at
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. GLOSSARY OF HAWAIIAN WOR

Lava, stony, rough ciink

A land division usually
uplands to the sea. So
boundary was marked by 4

The algaroba tree. (Fro

An 417 land division wh
to the chief o7 the ahug
part, rather than direct

Smooth, urbroken type of
with ‘'a'a

DS

er type.

extending from the
called because the
heap (ahu) of stones.

sopis Sp.)

ose chief pays tribute
ua'a of which it is a
1y to the king.

lava, contrasting
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