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Mr. Edward Y. Hirata
Director

Department of Transportation
State of Hawail

Dear Mr. Hirata:

Based upon the recommendation of the Office of
Environmental Quality Control, I am pleased to accept the
Final Environmental Impact Statement for the Keahole Airport
Master Plan, North Kona, Hawaii, as satisfactory fulfillment
of the requirements of Chapter 343, Hawaii Revised Statutes.
This environmental impact statement will be a useful tool in
the process of deciding whether the action described therein
should be allowed to proceed. My acceptance of the statement
is an affirmation of the adequacy of that statement under
applicable laws and does not constitute an endorsement of the
proposed action.

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

With kindest regards,

Sincerely,

JOHN WATHEE

ce: ;s Marvin T. Miura, Ph.D.
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SECTION 1
INTRODUCTION AND SUMMARY

1.1 PURPQSE

The original Keahole Airport Master Plan, formulated in 1968, called for
the initial development of two 6,500-foot long parallel runways. The plan
also recommended that these runways be extended to 12,000 feet by 1985.
This recommendation was based on annual forecasts of 4 million passengers
and 188,000 aircraft operations by 1985. The actual annual aviation
activity tabulated for 1985 was 1,485,813 passengers and 93,878 aircraft
operations, significantly less than the Tevels projected in 1968.

In early 1986, the State of Hawaii Department of Transportation (DoT),
Airports Division, reexamined their passénger and aircraft operation
forecasts as part of the Statewide Airport System Plan (SASP). This study
projected annual passenger and aircraft activity for all DOT airports
through the year 2005. An estimated 4,160,000 passenger enplanements and
deplanements and 159,000 annua’ aircraft operations are projected by the
SASP for Keahole Airport by the year 2005.

In April 1986, the State of Hawaii, Department of Transportation, Airports
Division, initiated a comprehensive planning study of Keahole Airport under
the Federal Aviation Administration Airport Improvement Program. The firm
of R. M. Towill Corporation was contracted to undertake the Master Plan
Update Program. The purpose of the study was to determine the type and
extent of aviation facilities needed at Keahole Airport through the year
2005 and to prepare a Master Plan to satisfy these demand requirements. In
addition, a Noise Compatibility program was prepared by Peat Marwick
Main & Company for the airport environs that documented existing noise
levels and resulting impacts on surrounding uses and predicted future noise
levels. Further, a Program to abate and mitigate noise impacts was
developed. The Noise Compatibility Program was developed in accordance
with the requirements of Federa] Aviation Regulations, Part 150, "Airport
Noise Compatibility Planning."

1-1



The Dept. of Transportation, Airports Division, has determined that an
environmental impact statement is required pursuant to Chapter 200 of Title
11, Administrative Rules, subchapter 5(b) and the National Environmental
Policy Act. The environmental impact statement has been prepared in
accordance with Chapter 343, Hawaii Revised Statutes, National
Environmental Policy Act (40 CFR Part 6), and the rules and regulations of
the Office of Environmental Quality Control.

The environmental impact statement includes relevant information on the
proposed action, existing environmental conditions, and an assessment of
probable impacts and possible mitigation measures.

The environmental impact statement and the master plan shall be used as
basic documents to support proposed State land use boundary amendments
and redesignation to the County's zoning.

1.2 PROJECT LOCATION
The Keahole Airport is located on the west side of the Island of Hawaii

in the North Kona District {see Figure 1-1). The airport is located west
of the Queen Kaahumanu Highway, and is approximately seven (7) miles north
of Kailua, Hawaii. The airport property encompasses approximately 4,000
acres of land. Of this total, approximately 421 acres to the south has
been leased to the Hawaii Ocean Science and Technology Park (HOST)} and 322
acres to the west has been leased to the Natural Energy Laboratory of
Hawaii (NELH).

1.3 PUBLIC PARTICIPATION PROGRAM

An integral part of the Master Plan program was the public participation
program. The program was made up of two components: (1) public
informational meetings and (2) a Technical Advisory Committee. Four public
informational meetings were held during the development of the Master Plan.
These meetings served to inform interested parties in the community on the
progress of the Master Plan development and to solicit community input on
the proposed airport improvements. A Technical Advisory Committee was
organized for the purpose of reviewing and commenting on detailed aspects

1-2
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of the Master Plan and Noise Compatibility Program. The Technical Advisory
Committee was made up of community Teaders, business leaders, airport
users, and representatives from governmental agencies. The members of this
committee and their affiliations are listed in Table 1-1.

In addition to the informational meeting, a public hearing was conducted to
accept testimony on the Keahole Airport Master Plan and environmental
issues associated with the airport's development. A record of the public
hearing is appended to this document,

1.4 FORECAST AND PROJECTIONS

1.4.1 Aviation Demand Forecasts

Table 1-2 presents forecasts of aviation demand at Keahole Airport for 1985
through 2005. The annual forecasts were Prepared as part of an update to
the State Airport System Plan, and are from a report entitled “Hawaii State
Airport System Plan, Aviation Demand Forecast,” June 1986. As described in
that report, aviation demand at the airport will continue to grow as a
result of the increase in tourists to Hawaii as well as the general
economic growth of the State. The total passenger volume at Keahole
Airport is forecasted to nearly triple, from 1,485,813 in 1985 to 4,160,000
in 2005. The forecasted annual growth rates are 7.9 percent from 1985 tg
1990, 6.5 percent fropm 1990 to 1995, 3.6 percent from 1995 to 2000, and 2.3
percent from 2000 to 2005, The overseas share of total passengers is
forecasted to increase from 9 percent in 1985 to 40 percent in 2005.

The volume of cargo and mail is forecasted to increase substantially from
9,558 tons in 1985 to 25,500 tons in 2005.

Total aircraft operations are forecasted to increase from 93,878 in 1985 to
159,000 in 2005. Aijr carrier and commuter/air taxi operations are expected
to increase moderately from 55 percent of total operations in 1985 to 63
Percent in 2005. About 10 percent of the air carrier operations is
expected to be aijr cargo.

1-3
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TABLE 1-1
TECHNICAL ADVISORY COMMITTEE MEMBERSHIP

The Honorable Virginia Isbell
Representative, 5th District

The Honorable Paul T. Oshiro
Chairman, Transportation Committee
Representative, 46th District

Federal Aviation Administration
Air Traffic Manager
Airports Division

Public Planning Agencies
Board of Land and Natural Resources
County of Hawaii Governors Office
County of Hawaii County Council
County of Hawaii Planning Department
County of Hawaii Department of Public Works
County of Hawaii Department of Research and Development

Airport Tenants
Hemmeter Aviation Services
Hertz Rent-A-Car
Host Internatiocnal
Kona Helicopters, Inc.

Air Transport Association

Airline Pilots Association

High Technology Development Corporation
Natural Energy Laboratory of Hawaii

Local Industry and Community Interests
Bank of Hawaii
Bishop Estate
Commission on Transportation
First Hawaiian Bank
Hawaii Island Economic Development Board
Hawaii Leeward Planning Conference
Huehue Ranch
Kamehameha Development, Inc.
Kohala Resort Association
Kona-Kohala Chamber of Commerce
Kona Palisades Community Association
Mauna Kea Properties, Inc.
Mauna Lani Resort, Inc.
Outdoor Circle
Na Ala Hele




TABLE 1-2

AVIATION DEMAND FORECASTS

KEAHOLE AIRPORT

ACTUAL FORECAST
ANNUAL FORECASTS 1985 1990 1995 2000 2005
Passengers
(Enplaned and Deplaned)
Air Carrier
Overseas 129,933 330,000 620,000 900,000 1,150,000
Interisland 1,293,639 1,850,000 2,380,000 2,675,000 2,860,000
Commuter Airlines/
Air Taxis 62,241 95,000 120,000 140,000 150,000
TOTAL 1,485,813 2,275,000 3,120,000 3,715,000 4,160,000
Cargo and Mail
(Enplaned and Deplaned)
Cargo (Tons) 8,212 12,000 16,000 20,000 22,000
Mail (Tons) 1,346 _2,000 2,500 3,000 3,500
TOTAL 9,558 14,000 18,500 23,000 25,500
Aircraft Operations
Air Carrier 20,510 38,000 46,000 50,000 53,000
Commuter/Air Taxi 31,473 31,000 37,000 42,000 48,000
General Aviation 22,313 25,000 28,000 32,000 36,000
Military 19,583 22,000 22,000 22,000 22,000
TOTAL 93,879 116,000 133,000 146,000 159,000
Based Aircraft 36 42 48 53 60

SOURCE: Hawaii Department of Transportation, Airports Division, "Hawail state
Airport System Plan, Aviation Demand Forecasts," June 1986.
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1.4.2 Hourly Runway Capacity

Hourly runway capacity for Keahole Airport was estimated using Peat Marwick
Main's Runway Capacity Modei. The runway capacity is 60 operations per
hour. Existing peak operations are 31 operations per hour. The number of
operations in the year 2005 is projected at 52 operations per hour.

1.5 PROPOSED ACTION

1.5.1 Airfield Facilities

The major facilities proposed for the airfield consist of a 4,500-foot
runway extension, additional taxiways, new and larger holding bays, and
widened runway shoulders. The 4,500-foot extension wili bring the ultimate
Tength of the runway to 11,000 feet. The proposed improvements are based
on the projected aviation demands and available airfield capacity through
the year 2005. Master planning studies have indicated that a second runway
will not be necessary until beyond 2005. ‘

The proposed extension will occur towards the north, where there is ample
undeveloped land. Included in the planned upgrades are additional Tighting
and navigational systems, strengthening of the existing airfield pavement,
and alterations to the surrounding airspace.

1.5.2 Terminal and Airport Support Facilities

The proposed terminal and airport support facilities expansion has been
organized to allow for future expansion of the airport beyond the year
2005. Relocation of certain facilities was necessary to provide efficiency
in airport operations.

Major terminal facilities proposed include an expanded interisland
terminal, new overseas terminal, expanded air cargo/mail facilities, new
general aviation facilities, air taxi/commuter facilities, new heliport,
expanded parking facilities, car rental area, airport maintenance area,
fuel storage and fixed base operator parcels.

The terminal complex is proposed to be laid out in a Tinear pattern which
closely resembles the existing layout of major facilities. Expansion of

1-4



the terminal complex, parking facilities and ground transportation extends
to the north of the existing facilities. Major expansion to the south
includes general aviation facilities, heliport, fixed base operator parcels
and air cargo/mail facilities.

1.6 RATIONALE FOR ACTION

The Statewide Airport System Plan (SASP) projected annual passenger and
aircraft activities to the year 2005. The study indicated a substantial
increase in aviation activities. Annual aviation activity for 1985 was
tabulated at 1,485,813 passengers and 93,878 aircraft operations. Aviation
activity for Keahole Airport in 2005 is projected at 4,160,000 passengers
and 159,000 aircraft operations. The airport is currently experiencing
some jnefficiencies in airport operations with the present demand.

Location of major facilities is based on expansion capability and
efficiency in airport operations.

Airfield expansion will provide unrestricted operations for the expected
aircraft types (based on the projections of the SASP).

1.7 SUMMARY OF IMPACTS AND MITIGATION MEASURES

1.7.1 Physical Environment

1.7.1.1 Land Use

Keahole Airport is Tocated on land owned by the State of Hawaii and
encompasses 3,191.41 acres. Portions of the property have been transferred
to the Hawaii Ocean Science and Technology Park and the Natural Energy
Laboratory of Hawaii for a total of 743 acres. The existing airport
utilizes approximately 432 acres. An additional 212 acres will be required
for the expansion of the airport.

The additional 212 acres will require a State Land Use District Amendment
to reclassify the lands from "Conservation" to "Urban." A County zoning
amendment is also required to change the Tands from "Open" to “General
Industrial.”
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The surrounding land uses are presently compatible with the airport
operations. However, future development in areas affected by aircraft
noise should be limited as stated in Subsection 3.7, Noise.

1.7.1.2 Natural Hazards _
Because the Island of Hawaii is located in Earthquake Zone 3, risks to 1ife
and property are present at the Keahole Airport site. Structures built
shall conform to the seismic provisions of the Uniform Building Code.

1.7.1.3 Geology and Soils

Soils consist of aa and pahoehoe lava flows. These soil types may contain
lava tubes which may collapse during excavation or construction. Extensive
soil testing and borings should be conducted during the design phase, Care
should be taken during grading operations in the event Tava tubes are

discovered.

1.7.1.4 Flora

The project site is a sparsely vegetated Java field. The predominant
plants consist of fountain grass (Pennisetum setaceum), 'uhaloa (Waltheria
indica), and maia-pilo (Capparis sandwichiana). None of the native or
Polynesian-introduced species found are considered rare, threatened or
endangered.

1.7.1.5 Fauna )
Nine species of birds, skeletal materia] of donkey and goat, mongoose and
one skink species was found on the land proposed for expansion of the
Keahole Airport. Most of the bird and mammal species were found in the
vicinity of the terminal and car rental Tots where nesting sites, food and
water were available. The fauna encountered is not considered threatened
or endangered by the Federal and/or State governments.

1.7.1.6 Noise

Aircraft noise levels will increase with the projected increase in aircraft
operations. Because of the large airport site and its location adjacent to
the ocean, effects of aircraft noise on the surrounding community have not
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been significant. There are no incompatible Tand uses located in areas
affected by Ldn (day-night sound level) 60 or higher.

As part of the overall planning for the airport, a Noise Compatibility
Program has been developed pursuant to Federal Aviation Regulations, Part
150. The Noise Compatibility Program focuses on two aspects of the noise

problem.

First, to continue to emphasize existing noise abatement

procedures and to adopt new measures to abate noise, if necessary.
Secondly, to adopt new measures to mitigate the effect of noise in the

future.

Four noise abatement measures are recommended for Keahole:

(= T -~ e -

Build high sbeed taxiways.

Change fiight patterns.

Enforce prescribed flight track use.
Limit aircraft types to Stage 3 aircraft.

Eight noise mitigation measures recommended for implementation are:

A.

Continuation of comprehensive planning and urban growth
management by Hawaii County to ensure land use compatibility.

Sequencing of the implementation of capital improvements and
public works projects to be consistent with land use
compatibility objectives.

Institution of zoning changes in the airport environs to
encourage airport compatible development and adoption of a
height/noise/safety overlay zone.

Requirement for acoustical treatment of new noise sensitive Tand
uses that might be permitted to locate in areas exposed to noise
levels of Ldn 60 or higher.

1-7
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E. Amendment to the subdivision regulation to require sound-prooting
and the dedication of avigation easements.

F.  Adherence to fair disclosure law so that all people moving into
an existing or potential noise area are informed of the
condition.

G. Institution of tax incentives to encourage the retention of open
space use in the airport environs.

H.  Encouragement of the continuance of Federal mortgage insurance
policies which Timit the issuance of such policies in areas
exposed to high levels of aircraft noise.

1.7.1.7 Air Quality

Impact analysis based on the Airport Vicinity Air Pollution (AVAP) Model
indicates that despite the projected increase in air and ground operations,
air quality in the airport vicinity will be minimally affected.
Concentration estimates for carbon monoxide (CO), nitrogen dioxide (NO ),
sulfur dioxide (502), and total suspended particulates (TSP) were we11
below applicable State and Federal standards. Total and non-methane
hydrocarbon concentrations were aiso estimated, although there are no
lTonger standards for the latter. The results indicated levels well below
the previous State standard of 100 micrograms per cubic meter (ug/m3).

The blockage of the normal northeasterly tradewinds by Mauna Loa and Mauna
Kea and the resulting reduced ventilation in the Kona area can result in a
buildup of poliutant concentrations. Close monitoring and periodic
reevaluation of poliutant levels should be done as future developments
expand in the area.

1.7.1.8 Visual Resources

The natural state of the lava fields will be obliterated by the

construction of buildings, roadways and pavement coverings. To create a

pleasing visual environment, landscaping will be used to enhance the area

and screen unattractive facilities. Formal gardens within the terminal
1-8




complex will also be designed and developed, Some of the existing
architectural design themes will be incorporated into the design of new
buildings to maintain the "tropical village" design cﬁaracter of the
airport.

1.7.1.9 Historic or Cultural Resources

5ix sites in the eastern section of the proposed airport expansion area
will be affected. Three of the sites lacked cultural materials and are
significant only for their information content which have been recorded and
are no longer significant. The other three sites consisted of a large lava
tube and two habitation caves. These sites will undergo archaeological data
recovery to retrieve any scientific or cultural information, thus impacts
will be converted to a "no adverse effect." A1l of the sites were
significant for their information content only and does not warrant
preservation according to the criteria of the National and Hawaij Registers
of Historic Places. An archaeological mitigation plan shall be prepared
and reviewed with the State Historic Sites Section prior to the start of

construction,

1.7.2 Social and Economic Conditions

1.7.2.1 Human Settlement Patterns

The most recent residential development in the vicinity of the airport was
the Keahole Agricultural Park which contains three residences. Kona
Palisades Subdivision is the next closest residential development. Other
built-up areas include the Kaloko Industrial Park and the Honokohau Harbor.
Future residential or resort development, adjacent to the airport, should
be restricted.

1.7.2.2 Economz

Business and employment trends in the Kona area have changed dramatically
from an agriculturally based economy to an economy largely based on the
visitor industry. Service related empioyment, the construction industry
and wholesale/retail trades have also increased as a result of the visitor
industry,

During the past 15 years, the State of Hawaii has experienced an increase
of 146 percent in the number of overnight visitor accommodations. On the

1-9
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Island of Hawaii, the Kona area has the greatest concentration of units,
It represents 61.7 percent of the total island's units,

The expansion of the Keahole Airport will result in approximately 2,053
direct and 3,592 indirect construction related jobs. Long term permanent
employment will also be created with the expanded facilities.

Expanded airport facilities wil] help to support the visitor industry and
the nearby high technology park by providing an efficient means of
transporting people and goods.

1.7.3 Pubiic Facilities

1.7.3.1 Access, Circulation and Parking

Queen Kaahumanu Highway at Keahole Airport Access Road provides a separate
turn lane into the airport proper from the north and a deceleration lane to
the south. Exit from the two-lane Keahole Airport Access Road has a Teft
turn lane with right turns channelized by a striped traffic island into an
acceleration Tane. During average day, peak hour conditions the two-lane
Queen Kaahumanu Highway is well under capacity. . No significant traffic
delays are experienced at the intersection of Queen Kaahumanu Highway and
Keahole Airport Access Road. For both the peak day and average day peak
hour, the capacity of this intersection is sufficient to handle the
existing volume of vehicles.

Projections indicate that by the year 1994, the intersection of Queen
Kaahumanu Highway and the Airport Access Road will require signalization.
The airport access road should be widened from two to four lanes before the
year 2004, '

Two new service roads will branch off of the main access road and the
peripheral road will be widened to ease traffic around the terminal area.

Public and empioyee parking facilities will be expanded.

1.7.3.2 Potable Water Supply
Four wells and an underground shaft in the Kahaluu area provide the airport
with a source of potable water, The existing transmission line is adequate

1-10



to service the airport during peak or fire conditions and will be extended
to the north to supply the proposed terminal facilities. Additional water
1ines will be used to serve the proposed general aviation area and lease

parcels.

Some future source water development may be required. The demand for
water system development is shared by all projects planned for the northern

Kona area.

Flow restriction devices can be used to avoid waste of this valuable
resource,

1.7.3.3 MWastewater Treatment and Disposal

The new self-contained sewerage system will consist of gravity collection
pipelines, a sewage pump station and a sewage treatment plant. There is no
local municipal sewerage system. Treated effluent disposal will be by
injection wells. Effluent reuse for irrigation purposes will extend the
life of the injection wells,

1.7.3.4 Storm Water Drainage

Dry wells, swales and culverts will be used to convey and dispose storm
water runoff. The basalt lava rock cover in the area provides good
conditions for infiltration and subsurface flow. Therefore, excess runoff
from the expanded airport facilities will not significantiy affect adjacent
developments.

1.7.3.5 Power and Telecommunications

Source transmission is via a 69 KV overhead line along the Queen Kaahumanu
Highway. A 12.47 KV underground line links the airport to  a Hawaii
Electric Light Co. (HELCO) substation on Queen Kaahumanu Highway. Any
necessary offsite improvements to the electrical system will be provided by
HELCO as part of their regicnal system upgrades.

Emergency power generation facilities, located on the airport proper, will
require upgrading to accommodate the additional equipment planned at the

airport.
1-11
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1.7.3.6 Lighting System

Additional Tlighting will be required with the expansion of the airport.
The additional airfield lighting will cause visual impacts due to the
necessary unobstructed views of these facilities. Terminal and parking lot
lighting will utilize glare shields to reduce the amount of stray light.
The electrical system expansion for the proposed 1ighting facilities will
need coordination with HELCO for review of the required regional system

upgrades.

1.7.3.7 Fueling System

The present refueling system using tanker trucks will be replaced by a
system of underground pipelines, refueling hydrants, fueling service pits
and two bulk fuel storage and pumping facilities. Because of possible
seismic movement in the area, pipelines should be designed to tolerate some
shifting. Impermeabie concrete foundations for aboveground storage tanks
should be designed to contain any spillage.

1.7.3.8 Police Service

The Keahole Airport will need to coniract additional police officers and
security guards for the expansion of the airport. Similarly, the airiines
will require more security screening guards at the departure gates.

1.7.3.9 Crash, Fire, Rescue Facilities and Medical Services

The crash, fire, rescue facilities satisfy the requirements for an INDEX C
airport. The existing facilities have sufficient space to support
additional rescue personnel and equipment for the expanded airport.

Paramedical services are provided by the crash, fire, rescue unit.
Ambulances are dispatched from Fire Station No. 7, located in Kailua, and
the closest hospital is the Kona Hospital.

1.7.3.10 Solid Waste Collection and Disposal

Solid waste will be disposed into dumpsters and trucked to Kaloko Sanitary
Landfill by a private firm contracted by the Dept of Transportation,
Airports Division,

1-12



1.8 RELATIONSHIP TO LAND USES AND POLICIES

Expansion of the Keahole Airport is generally consistent with the overall
goals and objectives for the development of the State of Hawaii. The
expanded airport facilities will serve as a major support facility,
transporting people and goods within the Hawaiian Island chain and
providing a direct link to the mainland. The growing visitor industry and
the increasing high technology facilities in West Hawaii will benefit from
the expanded air carrier and air cargo operations.

The economy of the Island of Hawaii will increase by the addition of
numerous employment opportunities, both short term construction and Tong

term permanent employment.

The expansion of the airport will limit certain types of future development
in the near vicinity. Future urban development (i.e., residential,
schools) within areas exposed to high levels of noise will not be
permitted.

1.9 ALTERNATIVES CONSIDERED ‘
Alternative plans were developed to provide a range of development options
for the Keahole Airport. The various facilities shown on the alternative

plans could be recombined, deleted or supplemented to arrive at an ultimate

plan.

1.9.1 Airfield Alternatives
Five airfield alternatives were considered: three single runway and two
dual runway configurations. The plans considered included:

- Extension of the existing runway to 8,000 feet

- Extension of the existing runway to 9,500 feet

- Extension of the existing runway to 11,000 feet

- Extension of the existing runway to 11,000 feet and construction
of a second parallel runway of 11,000 feet

~ Retention of the existing 6,500-foot runway and construction of a
second parallel runway of 11,000 feet

1-13
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1.9.2 Terminal Alternatives

Four terminal area alternatives were developed for consideration. The
terminal area alternatives retained the linear pattern of the existing
terminal area. The major differences between the terminal area plans were
the location of major uses. The locations of the major uses adjacent to
the runway are as follows (south to north):

Alternative 1 - GA, Air Cargo, Commuter, ATCT, Interisland, Overseas,

Heliport

Alternative 2 - GA, Heliport, Commuter, ATCT, Interisland, Overseas,

Cargo

Alternative 3 - Air Cargo, Commuter, ATCT, Interistand, Overseas,

GA Heliport

Alternative 4 - Heliport,
Overseas/Interisland

1.10 PERMITS AND APPROVALS

GA,

Commuter, Cargo, Interisland,

The following permits and approvals are required prior to implementation of

the project:

Authority

Federal Government
Federal Aviation Administration

State of Hawaii

State Land Use Commission

Dept. of Health

Dept. of Transportation, Highways

1-14

Approval Required

Approval of the Airport Layout Plan

Land Use Boundary Amendment
NPDES Permit
Construction Within State R.0O.W.
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County of Hawaii

Planning Department

Dept. of Public Works
Building Department
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Rezoning

SMA Permit

Grading Permit
Building Permit
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SECTION 2

Proposed Development Plan
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SECTION 2
PROPOSED DEVELOPMENT PLAN

The purpose of the expanded airport facilities is to meet projected
aviation demands, provide unrestricted operations for all aircraft types
and site major facilities for operational efficiency.

This section describes the proposed development pian for the expansion of
the Keahole Airport. Because of the complexity of the airport facilities,
description of the proposed action has been divided into two areas: (1)
Airfield Facilities and (2) Terminal and Airport Support Facilities.
Existing facilities for each of these areas are described first, followed
by a description of the proposed action,

2.1 AIRFIELD FACILITIES

2.1.1 Existing Airfield Facilities

The existing airfield at Keahole Airport consists of a single runway and
parallel taxiway system (Figure 2-1). This basic configuration is the
result of planning and design efforts conducted in the 1960‘s. The design
aircraft used then was an early version of the B-737. The types of
aircraft now using the airfield range from single engine commuters to wide
body overseas aircraft. Primary use is by interisland and local commuter
aircraft with occasional use by the military,

The runway is 6,500 feet Tong by 150 feet wide and is oriented in a near
north-south direction. The two approaches are designated: 17 (approaches
from the north) and 35 (southerly approaches). Runway 17 sustains 80
percent of the operations. Design, marking, and illumination of the runway
is for precision instrument, all-weather use. The length of the runway,
and the limited pavement strength place Toad restrictions on departing
overseas aircraft.
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An Instrument Landing System (ILS) is available on Runway 17 approaches.
The VORTAC navigational locator beacon is located some distance away at the
site of the 01d Kona Airport, near Kailua.

The parallel taxiway system at Keahole Airport is a basic but efficient
system for ground circulation of aircraft. Two end taxiways and two runway
exits facilitate aircraft movement to and from the runway. The pavement
width of all taxiways is 75 feet. A minor taxiway, located at midfield,
has a pavement width of 40 feet. This taxiway may be used only by Tight
commuter airplanes and rescue vehicles. A1l taxiways, except for the
midfield taxiway, are lighted.

A holding bay, located along the south end taxiway, is used for temporary
storage of interisland or smaller aircraft waiting final takeoff
clearance. This holding bay is also used as a means for allowing aircraft
bypasses.

The runway and all taxiways, except for the midfield taxiway, are enhanced
by 26 feet wide stabilized (paved) shoulders. In addition, graded safety
areas 1ie adjacent to these shoulders to assist airpianes which veer off
the pavement. The structural pavement consists of flexible asphalt.

Aircraft parking areas, located along the west side of the terminal
complex, consist of commuter, air carrier, general aviation, and air cargo
aprons. With the exception of the air carrier apron, all aprons have
flexible asphalt pavement construction. The air carrier aprons use
reinforced concrete for a rigid pavement construction.

The airfield is currently classified within the Federal Aviation
Administration (FAA) Airplane Design Group 1V and follows the dimension
criteria specified therein. Other airfield Tayout and design aspects have
been established in accordance with the FAA criteria for Civil Transport
Airports.
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2.1.2 Proposed Airfield Facilities

The proposed airfield expansion is shown in Figure 2-2, "Airfield Layout
Plan."” The purpose of the proposed expansion is to meet the projected
aviation demands and ultimately allow unrestricted operations for the
expected aircraft types. A lengthening of the existing runway by 4,500
feet is proposed to bring the length uitimately to 11,000 feet. The
extension will take place towards the north where ample land is available.
The development of additional facilities to support this extension include:
an extension of the main (parallel) taxiway towards the north, two
additional runway exit taxiways, a new north end taxiway, a short bypass
taxiway near midfield, and two new holding aprons {one sized for
interisland aircraft and the other sized for overseas aircraft). The
parallel runway and taxiway configuration will be maintained. Widening of
the stabilized shoulders to 35 feet is also proposed to reduce jet blast
effects from the outboard engines of Targer aircraft.

Other proposed facilities include the installation of ILS facilities on
Runway 35 to make precision instrument landings available on either
approach. The airspace and clear zones surrounding the airport will also
be altered in accordance with FAA criteria. After the proposed upgrades,
the airfield will fall within the FAA Airplane Design Group V category for
Civil Transport Airports.

2.2 TERMINAL AND AIRPORT SUPPORT FACILITIES

2.2.1 Existing Terminal Facilities

The existing Keahole Airport terminal complex shown on Figure 2-3 includes
the following airport support facilities:

Air Carrier Facilities
Fixed Base Operators
General Aviation
Air Cargo and Mail
Helicopter Pad
Air Taxi and Commuter Facilities
Ground Transportation -~ Service and Ready Area
Utilities
2-3
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Buildings within the main terminal are arranged in a linear manner, running
in a north/south direction, paralleling the runway. The main terminal
houses passenger and airline service facilities for two interisland and one
overseas commercial carrier. Airline ticket operations, baggage handling,
baggage claim areas, offices, maintenance facilities, lounges, passenger
holding areas and concessions utilize 20 of the 32 terminal buildings. The
remaining 12 buildings consist of arcades, cargo buildings, air cargo
facilities, operations facilities and an air taxi/commuter terminal.

Terminal buildings are made mostly of wood and have an "island style"
design. Landscaping around these wooden terminal buildings enhances the

appearance of a tropical village.

Other existing buildings in the vicinity of the main terminal include: j
maintenance buildings, vehicle shed, air cargo building, general aviation :
T-hangers, air traffic control tower, generator building, crash/fire/rescue

and rent-a-car buildings. é

Parking areas are available for employees, buses and limousines, taxis and
public parking. There are a total of 111 employee parking stalls
throughout the airport proper. An additional 60 stalls located within the
public parking area are being utilized for employee parking. Available bus
and limousine stalls number 12 and 8, respectively. Eight stalls along the
road fronting the terminal complex are reserved for taxis as well as a ;
section to the north of the public parking area. Public parking can f
accommodate 300 vehicles, less the 60 stalls used for employees. The
central area of the parking lot contains the rent-a-car customer service
and ready facilities. The car rental companies have a total of 98 parking

stalls,

The ground transportation service area is located to the east of the
parking lot on 16 acres of land. It is subdivided into 12 one-acre lots,
all currently under lease.

2-4
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Vehicles enter the airport via Queen Kaahumanu Highway and travel along a
two-lane access road to the terminal facilities. Upon reaching the public
parking area the roadway becomes a one-way system. This peripheral road,
with two 12-foot wide Tanes, has a speed 1imit of 25 miles per hour.

Utilities available on the airport proper consist of water, sewer,
drainage, electrical and telephone/audio systems. Water is supplied by a
12-inch pipeline fed by a 12-inch municipal water main running along Queen
Kaahumanu Highway. The main sewer collection system is a 12-inch gravity
line that connects to an on-site package sewage treatment plant.

Airport terminal drainage is handled by a system of swales, ditches and
concrete bridge culverts to collect and direct storm water runoff to
natural sump areas, drainageways or dry wells.

A 12.47 KV underground transmission line links the airport to a HELCO
substation at Queen Kaahumanu Highway. This electrical duct follows the
south side of the airport access road terminating at the electrical control
building near the terminal for distribution. This electrical control
building also includes areas for telephone, 1lighting and emergency
generator equipment. The telephone line is brought in through the same
underground duct bank as the 12.47 KV power line to the generator building.
An audio system is utilized in the terminal area for paging and flight
announcements.

Existing fueling facilities include fuel tanks for aviation gas and dJet A
fuel constructed above ground and enclosed by a chain Tink fence located on
the north side of the airport. Tanker trucks are used for aircraft
refueling. '

2.2.2 Proposed Terminal Facilities

The proposed terminal complex as shown in Figure 2-4 will continue the
linear pattern of the existing facilities and expand to the north. The new
terminal building will include a 2-story structure for arrivals,
departures, ticketing, baggage handling, holding and passenger amenities.

2-5
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The new terminal building will include some of the interisland facilities
and all of the overseas facilities. Because of the expansion to the north,
the air taxi/commuter terminal, helicopter parking area and the sewage
treatment plant have been relocated.

Air taxi/commuter facilities will be relocated to the south of the
terminal. Buildings currently being used by the interisland carriers will
be transferred to the air taxi/commuter carriers., They will be assigned
two of the four gates in that area. A1l existing interisland and overseas
facilities will be shifted to the north, moving some of the interisland
facilities into the new terminal buildings. The interisland carriers will
occupy seven existing gates and four new gates. Overseas carriers will
utilize two gates Teaving one gate open for use during peak hour periods or

for charter flights.

Public and empioyee parking lots will be expanded. An additional 540+
public parking stalls will be developed to the north of the existing public
parking lot, following the same parking pattern. New employee parking wil)
be located east of the expanced pubiic parking and peripheral road and have
290 stalls,

The peripheral road will be increased to four lanes between the public and
employee parking. The road increases to five Tanes between the terminal
and public parking with an fsland dividing the Tanes into three and two
lanes. The two-Tane segment will be adjacent to the public parking lot.
Within the two lanes, bus, taxi and Timousine loading areas have been
designated along the isiand.

Access to the sewage treatment piant and fuel storage area is off the
peripheral road going north between the public and employee parking lots.

Ramp access to the flight line is provided at five locations. Access

points shall be controlled by gates and limited to authorized vehicles
only. Vehjcular traffic on the flight Tline is located between the
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hardstand and taxiway without crossing between or around aircraft. The
roadway will connect air carrier operations with the air cargo, postal
facility and flight kitchen.

The air cargo and flight kitchen areas have been relocated to the south of
the terminal complex where the fixed base operators and general aviation

hangars were located. The two existing hangat buildings will be relocated
to the new general aviation area. The air cargo apron will remain in its
present location and two more buildings will be added to the south.

Eight fixed based operator parcels are Jocated south of the air cargo
apron. East of the air cargo apron is the general aviation area. New
facilities provide 60 aircraft parking spaces and four hangar buildings. A
fueling station and vehicle parking Tot are also available.

Approximately 13 acres east of the general aviation area have been
designated for the heliport. A structure of about 10,000 square feet for
operating and service areas and passenger holding space is planned.

An additional 22 acres are reserved for expansion of the ground
transportation service facilities adjacent to the existing facilities.
Customer service and ready area will remain in the parking lot adjacent to
the terminal. '

The two-lane airport access road will be widened to a four-lane divided
roadway. Service Road "K" will serve as an access to the ground
transportation service area and used for other airport operations. This
service road provides a secondary access to the terminal area. Service
Roads "L" and "M" will provide access to the heliport, general aviation
area and aviation lease parcels.

The airport uti1fty systems will be expanded concurrently to serve the

proposed development phases. The utilities will include the upgrade of
water, sewerage, drainage, electrical, telephone, and fuel facilities.
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Water will continue to be supplied from a 12-inch line along the Queen
Kaahumanu Highway. Fire and maximum flow storage will be provided by the
500,000-gaTllon tank located mauka of the airport. The water source is
located to the south in Kahaluu. Water may be transported to the airport
via existing 20-, 16- and 12-inch lines, with a series of storage and
pressure regulating reservoirs and booster pumps. These facilities are
owned and maintained by the Hawaii County Department of Water Supply. The
airport's on-site water system will consist of a 12-inch main servicing the
entire length of the terminal complex. Pipelines will also loop around the
car rental parcels and the heliport and general aviation area.

The airport's sewerage system will undergo considerable renovation with the
demolition of the existing prefabricated sewage treatment plant (STP) and
the construction of a new larger STP further north. This new STP is
planned to be located about 1 mile north of the existing terminal
facilities. The proposed plant will provide secondary Tevel treatment with
effluent disposal by means of deep injection wells and irrigation reuse.
An expanded gravity system consisting of 8, 12 and 24-inch pipelines will
be used to collect sewage from the entire airport complex. The existing
12-inch collector line will remain intact and be supplemented by a 24-inch
Tine extension to service proposed terminal expansions to the north. 1In
addition, new 8- and 12-inch pipelines will be used to collect sewage
generated from the general aviation area, lease parcels, and car rental
parcels. The gravity flows will converge to a sewage pumping station
(SPS), to be located near the parking area off the north end of the
overseas terminal. The SPS will be an underground package facility with
minimal aboveground appurtenances. The SPS will pump the sewage to the STP
via a new force main.

An alternative to on-site sewage treatment is the pumping of sewage to the
future Kealakehe Wastewater Treatment Plant (WWTP). Construction of the
Kealakehe WWTP is scheduled to begin in 1988 and is planned to be located
near the Honokohau Small Boat Harbor. This plant will replace the current



treatment works of the Kailua-Kona sewerage system and will provide
secondary treatment with an ocean outfall for effluent disposal. Initial
plant capacity will be 2.8 mgd. Although a possibility, this alternative
was not pursued due to cost constraints,

The proposed drainage system includes additional dry wells coupled with an
expanded system of swales and underground drain Tines or culverts. These
dry wells will be 10 to 30 feet deep, sited in inconspicuous locations, and
covered with protective grating. Drainage is not expected to be a problem
due to the porous nature of the ground.

The airport electrical and telephone distribution facilities will be
upgraded to support the increased loadings. The electrical control
building, which houses the electrical and telephone distribution switches
and backup power generators, will undergo some structural expansion. This
facility is Tocated between the rescue facility and the control tower. An
existing electrical substation, located at the intersection of the airport
access road and the Queen Kaahumanu Highway, is maintained and will be
expanded, as necessary, by the Hawaii Electric Light Company.

The fuel system, which has recently been upgraded to include a storage tank
and a fueling pit north of the existing terminal, will be renovated and
replaced with a system of fueling hydrants providing direct service to the
aircraft aprons. The hydrant system will be utilized primarily by overseas
and interisland air carriers. General aviation, commuter, and helicopter
operations will be served by fueling pits. Two fuel storage areas are
proposed. The main site will be located north of the new terminal,
adjacent to the new STP. This facility will be used for storage of jet
fuel and aviation gas for air carrier use. The second facility will store
Jet fuel and aviation gas for general aviation, commuter, and helicopter
users., This site will be Tlocated west of the existing maintenance

facility.
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Landscaping will be used to enhance the airport proper and screen
unattractive facilities. The terminal area and parking Tots will have a
3 unified Tandscaping treatment. Additional landscaping will be used to
i enhance the airport access road and screen facilities such as the ground
transportation service area and maintenance area. The new buildings will
be designed with some of the architectural characteristics of the existing

Ty

buildings.

2.3 IMPLEMENTATION PROGRAM

2.3.1 Overview

Expansion of the Keahole Airport is recommended for implementation in three
development phases with the following time horizons: Phase 1 (1990), Phase
2 (1995), and Phase 3 (2005) (see Figure 2-5). The actual development may
not coincide with the referenced time frames because of funding limitations
and/or administrative priorities.
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2.3.2 Master Plan Cost Estimate

The costs for planned imprcvements were based on construction bid
tabulations of projects completed or in progress at the Keahole Airport as
well as for other airport projects in the State. Cost figures were also
obtained from previous projects undertaken by the consultant. Al] airport
user facilities (e.g., airline Space, car rental area, cargo area) costs
are based on providing space only with roughed-in utilities. Finish costs
are to be borne by the user. Site improvement costs for the airfield and
roadways were calculated by taking area and quantity measurements for the
space required. The utilities systems costs were based on required
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5? capacity and the facilities required to provide that capacity. The

i projected costs are intended to represent the magnitude of cost that can be
% anticipated.

% The cost estimate for the recommended plan is $169.59 million. AIl1 costs

were calculated using 1987 dollars. The cost estimate does not include
the cost of furniture, equipment, interior finishing, or moving expenses.
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2.3.3 Development Phasing

It is recommended that the Keahole Airport be developed in phases to ease
the financial burden to the State and to provide for a smooth transition as
new facilities are developed. The projects that are recommended for each
of the development phases are described below. A summary of costs for each
of the development phases is presented in Table 2-1. '

Phase 1 (1990) - The first development phase is proposed to be
developed in two increments. The first increment includes the
development of three new terminal gates and terminal support
facilities. Terminal facilities are proposed to be developed first
because of the current inefficiencies being experienced at the
airport. Currently, there is inadequate space to meet projected
demands. If the airfield facilities are developed first, the terminal
area facilities will not be adequate to accommodate the larger number
of passengers anticipated. Further, airline’ ground support facilities
will not be able to accommodate the projected growth in aircraft
operations.

With the development of the new terminal, the general aviation parking
area, communter airline facilities, helicopter parking area, and
fueling facilities will need to be relocated. A targe portion of the
General Aviation Area will include the construction of two hangars to
accommodate the displaced activities.

The second increment of the Phase 1 development involves improvements
to the airfield. The principal airfield improvement proposed for this
increment is the extension of the existing runway to 11,000 feet.
Other improvements in this increment include an upgrade of the
existing pavement strength, new taxiways, hoiding bays, and stabilized
shouiders. The improvements proposed conform to FAA Design Group "V"
standards for transport airports. This added 4,500 feet will allow
aircraft to fly non-stop between Keahole and midwestern states without
the need for a refueling stop.
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TABLE 2-1

PHASING PLAN COST ESTIMATE

KEAHOLE AIRPORT MASTER PLAN
(Cost of Million §)

TOTAL COST "PHASE T PHASE 2  PHASE 3

ITEM (MIL $) (1990) (1995) (2005)
GENERAL SITE WORK $20.29 $13.41 $4.70 $ 2.18
AIRFIELD COST 48.75  48.75 .00 .00
TERMINAL COSTS _ 76.94  24.89 26.73 25.32
ROADWAY INFRASTRUCTURE 5.54 0.82 2.72 2.00
UTILITIES INFRASTRUCTURE 18.07 9.90 5.31 2.86
GRAND TOTAL ($ Mil.) $169.59  $97.77  $39.46  $32.36

SOURCE: R. M. Towill Corporation, June 1987.
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Phase 2 (1995)

Facilities proposed for development in Phase 2 include further
expansion of the terminal and terminal support facilities, such as
roadway improvements, further expansion of the general aviation area,
and development of a new heliport.

Phase 3 (2005)
The third phase of the airport development proposes further terminal
expansion, employee parking facilities, and air cargo facilities.

2.4 RATIONALE FOR PROPOSED ACTION

The recommended plan for expansion of the airfield facilities was developed
to meet projected aviation demands and ailow unrestricted overseas
operations. Present facilities for overseas operations restrict the
aircraft's take-off and landing weights because of the inadequate pavement
strength and runway length, The expanded airfield facilities will provide
enhanced capabilities for flights to overseas destinations.

Expansion capability and flexibility guided the recommended terminal plan.
Evaluation of the alternatives inciuded a number of factors such as:

Forecasts and Projections

Aircraft Mix on the Ramp

Future Expansion Capabilities

Automobile Traffic Circulation

Location and Proximity of Major Facilities

Minimum Operational Disruptions During Construction

The recommended plan separates terminal facilities for air carrier
operations from the smaller commuter, general aviation and heliport
facilities. This layout eliminates aircraft mix on the ramp. Location of
most of the facilities is in areas that will allow for future expansion
beyond the 20-year planning period. In order to utilize most of the
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existing facilities and minimize operational disruptions during
construction, the plan incorporates the overall design theme of the

existing facilities. Some of the facilities have been relocated to the
south. These facilities will be accessed by a new service road off the main

access road.

2.5 PERMITS AND APPROVALS

The following permits and approvals are required prior to implementation of

the project:

Authority

Federal Government
Federal Aviation Administration

State of Hawaii

State Land Use Commission

Dept. of Health

Dept. of Transportation, Highways

County of Hawaii
Planning Department

Dept. of Public Works

Building Department

2.6 ALTERNATIVES CONSIDERED

Approval Required

Approval of the Airport Layout Plan

Land Use Boundary Amendment

" NPDES Permit
Construction Within State R.O.W.

Rezoning
SMA Permit

Grading Permit

Building Permit

Five airfield alternatives and four terminal area alternatives were
considered as possible development plans. The major features of these
alternatives and the reason for their selection or non-selection are

presented below.
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2.6.1 Airfield Alternatives

These alternatives are meant to consider different levels of airfield
service to local, interisland, and overseas users, while satisfying the
projected aviation demand requirements. The projected aviation demands were
obtained from the SASP (prepared by Wilson, Okamoto & Assoc.) for the State
DOT Airports Division. A study of airport requirements was thus prepared
(based on the SASP findings) to determine the required facilities for
Keahole Airport through the planning year of 2005. Results of this
analysis indicated that the capacity of the existing single runway will
suffice through 2005. However, it should be extended to meet the demands
for more overseas service.

The current runway Tength of 6,500 feet places some limitations on take-off
and Tanding weights. Presently, the critical design aircraft (DC-30) may

take-off at less than 80 percent of maximum allowed. An ultimate runway

length of 11,000 feet was recommended in an attempt to provide unrestricted
service to overseas destinations.

The five airfield alternatives can be divided into single and dual runway
schemes. Three alternatives propose extensions to the existing runway
towards the north and two alternatives propose the construction of a second
runway towards the west.

A. Airfield Alternative No. 1

In this alternative, the existing runway is proposed for
extension to 8,000 feet toward the north (Figure 2-6). A Tength
of 8,000 feet will increase aircraft takeoff weights to about 85
percent of maximum allowed. Other new facilities accompanying
this alternative include an extension of the main (parallel)
taxiway towards the north, a new paraliel bypass taxiway between
the runway and the main taxiway, an overseas and an interisland
aircraft holding bay, enlargement of the existing south holding
bay, establishment of extended runway safety areas (ERSA’s),
widened stabilized shoulders, and larger blast pads. Changes in
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FAA regulatory clear zones and airspace surfaces are also
inclusive. This alternative still places weight restrictions on
expected aircraft types and was therefore not selected.

Airfield Alternative No. 2

This alternative is similar to Alternative No. 1, except that the
runway is extended by 3,000 feet to a length of 9,500 feet
(Figure 2-7). The extension will occur in the northerly
direction. Other improvements include an extension of the main
taxiway, development of a New parallel bypass taxiway, a new
Funway exit, an overseas holding bay along the neyw north end
taxiway and enlargement of the south holding bay, ERSA's, widened
stabilized shoulders, and larger blast pads. This alternative
allows most aircraft to takeoff at near 90 percent of their
allowable maximum weights, however, was not selected because of
the continued weight Timitations.

Airfield Alternative No. 3
Alternative No, 3 Proposes a runway extension to an uTtimate
Tength of 11,000 feet (Figure 2-8). This alternative includes
the improvements Proposed in Alternative No. 2. An additional
upgrade included with this plan is the widening of the taxiway
along the termina]l area, fronting the air carrier aprons.
Widening of this taxiway was necessary to reduce the potential of
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Airfield Alternative No. 4

The new facilities proposed in Alternative 4 (Figure 2-9) include
an extension to the existing runway to 11,000 feet toward the
north, a new (parallel) 11,000-foot runway 1,400 feet to the
west, a 6,500-foot long bypass taxiway running parallel to the
existing runway, a new taxiway running parallel to the new
11,000-foot long runway, new exits and entrances from both the
extended runway and parallel runway, three new overseas holding
bays, enlargement of the existing south holding bay and larger
blast pads. Pavement strengthening and changes in FAA regulatory E
airspace surfaces are other included upgrades.

Ajrfield Alternative No. 5 :
This alternative retains the existing runway for use by :
interisland and local tratfic and proposes a parallel 11,000-foot

long runway to accommodate unrestricted overseas traffic (Figure }
2-10). The new runway is proposed about 1,400 feet to the west :
of the present runway. The south end thresholds of both runways :
will be in line and the north end thresholds will be staggered by
4,500 feet. The new runway will be accessed by a system of 7
taxiways (4 exits and 3 entrances). A new bypass taxiway 1s
proposed to parallel the existing 6,500-foot Tong runway along
with a widening of the taxiway which fronts the air carrier
aprons. A total of 3 new holding bays are proposed (1
interisland and 2 overseas). Enlargement of the existing south
holding bay is alsc proposed. This alternative offers the
benefits of a backup runway as well as encouragement of aircraft
traffic separation.

The demand projections do not require the development of a second

runway until some time in the future. Alternatives No. 4 and 5

were developed to establish preliminary concepts well before

demands reach the threshold levels that would require a second

runway. A dual runway scheme makes use of a backup runway for v

2-16
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increasing airport acceptance rate, reducing runway delays, and
reducing possibilities of interrupted service due to runway

closure.

Alternatives 4 and 5 (with two runways) were not selected due to
the following reasons: 1) anticipated difficulty of justifying
Federal assistance for a second runway at the present time;

2) demand/capacity projections indicate a surplus capacity with
the single runway; and 3) annual operations will not exceed the
annual service volume to cause significant aircraft delays to the

year 2005.

2.6.2 Terminal Alternatives

Alternatives considered Tocated major uses in various areas of the airport
proper to check for compatibility, future expansion potential, traffic
circulation and minimum operational disruptions during expansion. Three
methods were used to differentiate the alternative plans. The first method
sited major facilities in various locations to evaluate their effect on
airport operations. The second method varied the size of certain
facilities and the third method varied the spatial relationship among uses.
Because the existing airport facilities are in the south end of the airport
property major expansion is in a northerly direction. Features identical
to all alternatives include the location of the public and employee parking
lots, the four-lane divided access road and the peripheral road. These
features are as described in the recommended plan.

A. Terminal Alternative No., 1 ‘

This alternative expands the terminal complex for air carrier
operations to the north (Figure 2-11). Four additional gates for
interisland carriers were laid out in a similar fashion to the
existing facilities. Separate facilities for overseas carriers
extend further north provided by three gates. A new heliport is
situated at the end of the peripheral road and east of the public
parking lot. South of the existing terminal are the air

2-17
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taxi/commuter and the air cargo facilities. Air taxi/commuter
facilities replace the general aviation facilities. The air
cargo operations remain at its present location and expands south
with two additional buildings. The Tlocation of the general
aviation facilities is east of the expanded air cargo apron.
Twenty-four lots for ground transportation service facilities
were added adjacent to the existing parcels. A service road off
the airport access road provides access to the ground
transportation service area and Teads to an area between the
interisland terminal. Location of this service road also
provides direct access to the ramp.

Location of the air cargo operations to the north, and general
aviation and heliport facilities to the south of the terminal,
will limit future expansion of the termipal facilities to the
north as well as to the south. In this scenario the circulation
loop is again located between the interisland factlities, forcing
automobiles to travel the entire length of the peripheral road to
get to the particular interisland facility. Air carrier
operations in this alternative will not allow aircraft push-out
via tugs. Total space provided for the interisland facilities
would 1imit the addition of other interisland carriers. For these
reasons this alternative was not selected.

Terminal Alternative No. 2

Expansion of the interisland and overseas carrier facilities is
similar to Alternative No. 1 (Figure 2-12). Expanded interisland
facilities follow the existing terminal layout and overseas
facilities expand to the north. Facilities for the air cargo are
located north of the overseas terminal. Air taxi/commuter and
general aviation facilities are located south of the existing
terminal. The former general aviation facilities will be used by
the air taxi/commuter operations. The general aviation
facilities will utilize the air cargo facilities and expand to
the south. East of the general aviation facilities is the

2-18
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heliport. Ground transportation service parcels provide an
additional 12 lots north of the existing Tots. Location of the
service road is the same as Alternative No. 1, providing access
to the ground transportation and direct access to the ramp
between the interisland terminal area.

This alternative was not selected because the location of the
heliport will Timit future terminal expansion to the north, The
location of the heliport and general aviation facilities on
opposite sides of the airport is not desirable because of their
similar operational requirements. The separation of interisland
and overseas operations in this alternative will allow aircraft
to power in and power out, but not allow push out via tugs. The
layout of the interisland facilities will limit the addition of
another interisland carrier. The circulation loop off the
peripheral road is located between the interisland terminal
facilities. This location forces vehicles to travel the entire
iength of the peripheral road to get to the particular
interisland facility to the north of the loop. This would cause
unnecessary traffic on the peripheral road.

Terminal Alternative No. 3

Air carrier facilities are again similar to Alternative No. 1
(Figure 2-13). Interisland terminal facilities duplicate the
existing Tayout, and overseas terminal facilities extend to the
north. The general aviation area is located north of the
overseas terminal and is accessed at the north end of the
peripheral road. The heliport is due east of the general
aviation facility. South of the existing terminal is the air
taxi/commuter facilities (replacing the general aviation
operations) and expansion of the existing air cargo facilities.
Thirty-six additional ground transportation service parcels have
been added adjacent to the existing facilities. The service
road, aithough in the same location for access to the ground

2-19
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transportation area, does not provide direct access to the ramp.
The circulation loop has been relocated between the interisland
and overseas terminal facilities.

This alternative was not selected because location of the general
aviation and heliport Timits future expansion of the terminal
facilities to the north, where more land is available. The
existing interisland carriers will be able to operate out of
their own complex. However, should another interisland carrier
enter the market, there will be a Timit of total space for each
carrier. The air carrier parking positions in this concept do
not allow for aircraft push-out via tugs.

Terminal Alterpative No. 4

This alternative combines some of the interisland and overseas
terminal facilities (Figure 2-14). Interisiand and overseas
passengers will enplane and deplane via jetways off a two-story
departure structure. Ticketing, baggage handling, holding and
passenger amenities will be in a one-story structure facing the
roadway. South of the existing terminal is the air taxi/commuter
operations and expansion of the existing air cargo area. The
general aviation and heliport facilities are to the east of the
air cargo area. A few aviation lease parcels have been added in
this vicinity. The ground transportation service area provides
an additional 36 Tots near the existing facilities. The service
road provides access to the ground transportation and direct
access to the ramp between the interisland terminal area. A
second service road to the south will provide access to the
heliport and general aviation area.

Alternative 4 was selected because it provided the best solutions
for future airport expansion and efficiency in airport
operations. In this concept the smaller general aviation
facilities and heliport have been relocated to the south, away
from air carrier operations. Collocation of the general aviation

2-20
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and heliport facilities is desirable because of their similar
operational requirements. The interisland and overseas terminal
is being proposed as two-story structures. This design allows
passengers to enplane and deplane via Jjetways. The ticketing,
baggage handling, holding and passenger amenities will be a
one-story structure facing the roadway. Aircraft parking in this
alternative allows the aircraft to power in and power out as well
as push out via tugs. Future expansion of most of the airport
facilities in this layout is more achieveable.

2.7 No Action" Alternative

The terminal and airfield facilities presently experience inefficiencies in
operations. If expansion is not implemented, the facilities wil] not be
able to accommodate the proqected forecasts and demands to the year 2005,

Growth of the Kona district will be indirectly affected if the airport
facilities were not expanded., The existing facilities will not be able to
accommodate the projected increase in population and growth of the tourist
industry, Non-expansion will Timit the amount of people and goods
traveling through Kona.

The existing terminal facilities were originally designed for only two
carriers, Presently, there are two interisiand and one overseas carriers
operating in spaces designed for two. Expansion of the facilities would
provide each carrier with sufficient operating space, thereby eliminating
operational inefficiences.

The existing airfield facilities are inadequate to sustain Jjet blast
effects of larger overseas aircraft. The shoulders peed to be widened and
stabilized to avoid erosion and possible engine ingestion of dust and loose
gravel. Lengthening of the runway and pavement strengthening would allow
critical design aircraft (i.e., DC-10-30) to land and takeoff at the

2-21



maximum landing and takeoff weights. Currently, overseas aircraft leaving
Keahole Airport require stop-over on'the Island of Maui or Oahu for
refueling before proceeding on to the mainland. Improvements to the runway
will allow non-stop travel beyond the west coast as well as increased air
cargo activities.
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Impacts on the Physical Environment
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SECTION 3
IMPACTS ON THE PHYSICAL ENVIRONMENT

3.1 GEOGRAPHY AND CLIMATE

The Keahole Airport is located on the western edge of Hualalai mountain and
consists almost entirely of barren aa and pahoehoe lava flows created
during the eruption of 1801. The average slope of the land is less than 5
percent. Elevation at the Queen Kaahumanu Highway is approximately 120
feet above mean sea level. The runway elevation is 43.3 feet above mean
sea level.

The climate in the North Kona area is classified as semi-arid. The mean
annual rainfall is Tess than 20 inches along the coastline. At higher
elevations along the leeward side of Hualalai, rainfall averages 75 inches.
The wet periods occur from May through September, which are the usual dry
months of the year for the rest of the State. Evaporation rates are
typically high, in the general range of 0.18 inches per day during winter
and 0.36 inches per day during summer as measured at Anaehoomalu. There
are no pan evaporation measurements for the Keahole area. (Source: HOST,
1986} .

The average temperature at the airport is 78 degrees with a maximum
recorded temperature of 92 degrees and a minimum of 54 degrees.

The Kona area is characterized as having a diurnal (land/sea) wind pattern.
The resulting winds blow gently from the sea during the night, switching

directions during the day. The exception to this pattern occurs during the
periods of "Kona" weather during the winter months when low pressure fronts
cause strong southerly winds, in some instances approaching 30 to 40 knots.

A. Impacts
No significant changes to the regional climate are anticipated as

a result of this project.
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3.2 LAND USES AND OWNERSHIP

When the Keahole Airport was opened in 1970 it was built a considerable
distance from any existing commercial, resort or residential developments.
At that time, the surrounding lands were designated State Conservation and
County zoned Open or Unplanned. In the intervening years the lands
surrounding the airport have largely maintained their undeveloped status.

3.2.1 Ownershig

Expansion of the Keahole Airport will be contained within the existing
airport boundary which is owned by the State of Hawaii. The property
consists of approximately 4,000 acres. About 421 acres are being leased to
the Hawaii High Technology Development Corporation for development of the
Hawaii Ocean Science and Technology (HOST) Park. The Natural Energy
Laboratory of Hawaii (NELH) Teases an additional 322 acres of the airport
property.

3.2.2 Existing Land Use

Within a mile radius of the airport control tower there are three
residences that are part of the Keahole Agricultural Park (see Figure 3-1),
The next closest developed area is the Natural Energy Laboratory facilities
at Keahole Point. The NELH facilities are 1.2 miles from the tower and
approximately 4,000 feet west of the southern end of the runway.

The closest residential development is the Kona Palisades Subdivision which
is approximately 1.8 miles east of the tower. Other developed areas in the
vicinity of the airport include the Kaloko Industrial Park and Honokohau
Harbor, both Tocated south of the airport at a distance of approximately
3.4 miles and 3.9 miles, respectively.

The closest developed area to the north of the airport is approximately 4
miles away at Mahaiula Bay.

3.2.3 State Land Use
The State Land Use classification for the Keahole Airport and areas
surrounding the airport is shown in Figure 3-2. The airport proper

3-2
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it (roadways, terminal area, runways) is classified as Urban. This area is
approximately 432 acres. The site of the Hawaii Natural Energy Laboratory
along the seaward side of the airport, and the HOST Park site are also
classified Urban. The remaining lands within the airport boundary are

.
Free?

_—

g classified Conservation. The land mauka (east) of the Queen Kaahumanu

§ Highway is classified as Agriculture. This is the site of the Keahole

Q Agricultural Park. The next Urban designation is the Honokohau Small Boat
& Harbor. The areas makai (west) of the highway are still designated

% Conservation.

e

ot
Ao

Reclassification of approximately 212 acres of State Conservation lands to
Urban designation will be sought (see Figure 3-3).

3.2.4 County Zoning
The Keahole Airport proper, NELH and HOST Park, are zoned General
Industrial by the County of Hawaii. All other areas within the airport

) 2 vldad e AR S A I

i boundary are zoned Open. The zoning of the area surrounding the airport is
ﬁ shown in Figure 3-4. Currently, none of the Tand surrounding the airport
i is zoned for resort or residential uses.

%

% A County zoning amendment is required to change the same 212 acres from
% Open to General Industrial.

g ,

g A. Impacts

% The proposed airport expansion will not affect the existing Tand
%g uses significantly. The undeveloped status of the adjacent land
% uses is compatible with the airport.

IR

imdby

Expansion of the ‘airport will limit certain types of future
development in the area where Tands are currently designated
State Conservation and County zoned Open. If the Part 150
Program is implemented, lands affected by noise contours of Ldn
60+ will be restricted for land uses such as residential
deveiopment, schools and churches.
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The proposed Ooma II and Kohanaiki resort developments contain
residential uses and will be affected by aircraft generated
noise. A large portion of the proposed Qoma II development falls
within the Ldn 60+ contours (see Subsection 3.7 Noise in this

section).

B. Mitigation Measures
Recommend to State and County planning officials to limit future
Tand uses affected by aircraft noise to those compatible with the

airport.

3.3 NATURAL HAZARDS

The Keahole area, as well as the entire Island of Hawaii, is located in
Earthquake Zone 3 (on a scale of 0-3). The airport is Tocated outside of any
floodway or flood fringe zones as described by the FEMA (Federal Emergency
Management Agency) Flood Insurance Rate Map (FIRM). The terminal buildings at
Keahole Airport are outside the evacuation zone for tsunami hazards. The
Timits of the evacuation zone are west of the existing runway.

A, Impacts

Risks to 1ife and property caused by a natural disaster such as
an earthquake are present at this site.

B. Mitigation Measures
Structures built in this earthquake zone are subject to seismic
provisions of the Uniform Building Code. Structures shall be
designed and constructed to resist stresses produced by lateral
seismic forces. For example, masonry or concrete structures
shall have the principal reinforcement spaced not more than 2
feet on center using frames designed to carry all vertical loads.
The frames will have joints capable of resisting forces by
bending.

3.4 SOILS
The U.S. Department of Agriculture, Soil Conservation Service, has

classified the soil type as aa (rLV) and pahoehoe (rLW) Tava flows. The
3-4
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lava flows have practically no soil covering and are virtually devoid of
vegetation. The Land Study Bureau's Detailed Land Classification Report
for the Island of Hawaii has designated the lands at the airport as Class
E, lands that are very poor and least suited for agriculture.

A. Impacts

There is a possibility of encountering lava tubes within these
soil types. Existence of lava tubes poses a threat to 1ijfe and
property in the event that they collapse during excavation and
construction.

B. Mitigation Measures
Extensive soil testing and borings should be made prior to design
and construction. Care should be taken during grading operations
in the event that lava tubes are discovered.

3.5 FLORA

A botanical survey of the lands proposed for the expansion of the Keahole
Airport was conducted on August 26, 1987 which is attached as Appendix B. A
total of 46 vascular plants was found. Thirteen species are native to the
island or were introduced by early Polynesians and the remaining 33 were
exotic.

The predominant species found in the study area consisted of fountain
grass, ‘uhaloa, and maia-pilo. The fountain grass is a bunch grass that
can occupy areas minimally suited to vegetation. In Tess hostile
environments this grass crowds out smalier plants and threatens trees and
shrubs. Its large dry clumps present a serious fire hazard. Another
common weed of dry, waste places throughout the island is the 'uhaloa.
This weed was found in almost equal numbers as the fountain grass
throughout the site. The third predominant plant species found was the
maia-pilo, the native caper. It has a growth form of a shrub or prostrate
ground cover. The maia-pilo flower is a large, white, showy flower with a
very sweet fragrance. Unfortunately, the flower blooms only at night and
withers in the early morning sun,
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Other plant species found on the lava fields were too minor to be
considered significant. More unusual fern species were found in lava tubes
discovered on the site. The lava tubes provided shelter from the sun and
wind as well as higher humidity. These species would normally not be
expected in this area.

A. Impacts
None of the plant species found on the site are considered rare,

threatened or endangered and the proposed project poses no threat
to these species.

B. Cumulative Impacts
Planting of new landscaping within the airport expansion area
will add to the flora diversity.

3.6 FAUNA
A survey of the terrestrial vertebrate fauna for the proposed airport

expansion was conducted on August 26, 1987. The study included areas
already developed for the existing airport,. Most of the habitats were
found in areas that provided food, water and nesting sites. Nine species
of birds, three mammals and one reptile were found.

The bird species found were all foreign or introduced. The more abundant
bird species included the zebra dove or barred dove, common Indian myna or
myna and house sparrow or English sparrow. The doves were observed in
areas where people have dropped food. Nests have been built by the myna
and sparrow under the eaves of buildings in the area. Most of the bird
species were observed around the terminal, in landscaped areas and in scrub
vegetation near the maintenance building.

Mongoose or Indian mongoose was not observed, however, droppings were found
in the shrubs along the fence of the car rental lots. Skeletal material of
donkey was found on the pahoehoe Tava flow and goat skeletons and droppings
were found in lava tubes and caves.

3-6
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Only one reptiie, a skink species, was observed among the rocks near the
opening of the large lava tube.

A. Impacts

There were no threatened or endangered vertebrate animal species
observed on the property.

B. Cumulative Impacts
Foreign bird species, mammals, skink and gecko species are
expected to increase in numbers as there will be more available
habitat.

3.7 NOISE

The Noise Compatibility Program and Noise Exposure Maps were prepared in
conformance with the Federal Aviation Regylations (FAR) Part 150, "Airport
Noise Compatibility Planning." The Noise Compatibility Program was
developed jointly with the Keahole Airport Master Plan to ensure
consistency among recommendations. Noise Exposure Maps were prepared for
the years 1985, 1990 and 2005. These maps showed existing and predicted
aircraft noise levels (see Figures 3-5, 3-6, and 3-7).

Most of the lands are State Conservation or County zoned Open and are
currently undeveloped. Because of the Targe size of the airport property
and its close proximity to the ocean, effects of aircraft noise on the
surrounding environment have not been significant. The nearest residential
developments are the Keahole Agricultural Park, containing three
residences, and the Kona Palisades Subdivision. These residences are
outside of the Ldn 60 or greater contours. Eight complaints due to noise
exposure during the fiscal year 1985 were received at the Keahole Airport
Office as a result of overflights of the Kona Palisades Subdivision. The
Keahole Airport Tower responds to 2 to 3 complaints per month generally due
to overflights.
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Proposed developments just south of the airport environs include the Hawaii
Ocean Science and Technology (HOST) Park, the 0'oma Il Resort and the

Kohanaiki
aquacul
airport.

Resort. The HOST Park is planned for a high technology

ture park with related facilities which are -compatible with the

The proposed Ooma II and Kohanaiki resorts have a potential for

incompatibility because they include residential development. Part of the
proposed resorts fall within the Ldn 60+ contours,

A,

Impacts

Expansion of the Keahole Airport will not cause significant
aircraft noise impact to the existing land uses and to the
community. Currently, there are no incompatible Tand uses within
the Ldn 60+ contours.

The proposed Ooma II Resort development to the south has a
significant amount of land within the Ldn 60+ contours. Some of
the Tand will be used for residential development which s an
incompatible land use because of the high noise Tevels generated
by the aircraft.

Noise resulting from single event overflights of the nearby
residential development is probabTe.

Noise generated during construction of the airport expansion wili
not adversely affect noise sensitive facilities. The airport js
not close enough to noise sensitive areas to create disturbances
due to outdoor construction.

Abatement Measures

Four noise abatement measures have been recommended as follows:

1. Build high-speed exit taxiways to reduce the need for more
power sometimes required to exit via perpendicular taxiways.

3-8



Changing flight patterns by routing aircraft over less
sensitive areas can reduce the noise exposure. Air carrier
flights from Hito are sometimes routed between the Kona
Palisades and the airport. Aircraft generally follow the
informal noise abatement procedures, but aircraft do
occasionally fly too close to the subdivision. Airlines
will recommend to their pilots to use the downwind approach
over the ocean provided weather conditions permit and flight
patterns do-not affect the FAA's ability to properly
sequence aircraft in and out of Keahole Airport.

Enforce prescribed flight track use. Adherence to the
prevalent flight tracks would result in the least number of
people being exposed to high levels of aircraft noise. Some
deviations occur on departure of the air tour aircraft and
result in noise complaints. The State, FAA and aircraft
operators have developed informal procedures for the air
tour aircraft. The aircraft will have a runway heading long
enough to reach an altitude of 1,500 feet by the time they
are abeam the Air Traffic Control Tower.

Limit aircraft types to Stage 3 aircraft which are quiet
technology aircraft,

Mitigation Measures

Because there are no remedial measures that can help to improve

the compatibility of existing incompatible land uses, preventive

measures to help reduce the probability of incompatible land uses
have been recommended.

Comprehensive planning and urban growth management to maintain

compatibility with the airport and its environs need to be
conducted. Noise sensitive land uses in areas currently and

3-9
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predicted at Ldn 60 or greater should be prohibited. Noise
sensitive uses include schools, churches and residential
developments.

Timing of capital improvement program and public works projects
strongly influences land use trends and demands. The undeveloped
status of the existing airport environs limits urbanization
because of the lack of infrastructure improvements.

Zoning changes to encourage airport compatible development should
be implemented in areas exposed to high levels of aircraft noise.
Building height limitations and restricted land uses based on
aircraft safety criteria and aircraft noise exposure should be
adopted as a zoning overlay.

Noise-sensitive uses in areas exposed to 60 Ldn are discouraged.
However, should such uses be permitted, every effort should be
made to ensure that effective noise mitigation measures are
employed and avigation easements are required. There should also
be a noise disclosure for developments within the 55-60 Ldn
impacted area.

To mitigate impacts to noise-sensitive uses, soundproofing of
noise-sensitive structures exposed to aircraft noise Tevels of
Ldn 60 or greater should be a requirement. This requirement can
be enforced through amendment of the Building Code. Single
family or manufactured housing should not be permitted in areas
exposed to noise levels above Ldn 70, regardless of the degree of
soundproofing.

New or redeveloped structures exposed to Ldn 60 or greater should
require the granting of an avigation easement. The easement
should be shown on subdivision plat maps and enforced when
requesting rezoning, subdivision approval or a building permit.
This procedure will inform the tenants as well as protect them

3-10



from the noise exposure in the area. In relation to this,
adherence to the law requiring fair discliosure is recommended.

. Fair disclosure statements will inform persons of the presence of
noise levels and avigation easements. This statement then
becomes part of the deed and provides some protection to the
Airports Division against future noise-related litigation.

Some Tandowners pay taxes on open space land, such as
agriculture, at a rate computed for "higher or better" use.

Reduction of taxes for landowners within such areas of the
airport environs would provide them an incentive to retain
ownership of these properties rather than selling for urban
development.

The Federal Housing Administration (FHA)} mortgage insurance
policies and practices should continue. Mortgage insurance for
areas exposed to Ldn 75 is not normally provided. Adequate
soundproofing to achieve an interior noise Tevel of 45 Ldn in
areas above Ldn 65 is recommended.

3.8 AIR QUALITY

An air quality study was conducted for the expansion of the Keahole
Airport. The focus of the air quality study was the impact on surrounding
environs due to the increase in airport activities. The Federal Clean Air
Act does not view a commercial airport such as Keahole as a direct source
of ajr pollution. However, it is defined as an indirect source of air
polTution because it will attract and concentrate aircraft and motor
vehicles.

In 1985-86 the State monitored the air quality for total suspended
particulates (TSP} and sulfur dioxide (502) in the Kailua-Kona area.
Results of that sampling suggested that the air quality in Kona is
excellent. Levels of particulates and 802 were well below the State and
Federal standards, partly due to the Tow level of industrial development.

3-11
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The worst air pollution in Hawaii County is caused by the volcanic activity
and subsequent forest fires. Analysis of airborne particulate matter
showed unusually high concentrations of selenium, arsenic, indium, gold and
sulfur with exceptionally high concentrations of iridium.

The average annual temperature is 78°F. Average monthly temperature varies
by only 6 degrees from the warmest to the coolest months. The annual
average rainfall for the Keahole Airport area is 20 inches. The climate
along the leeward coastal areas is typically semi-tropical, semi-arid.

Winds in the Kona area are not the typical northeast tradewinds. The winds
are characterized by a strong land-seabreeze regime with onshore winds
during the day and offshore winds at night. The Airport Vicinity Air
Pollution (AVAP) Model (Argonne National Laboratory, 1974) was used to
estimate pollutant concentrations under worst conditions on the land side
of the airport. A receptor array was therefore established across Queen
Kaahumanu Highway so as to be downwind under the prevailing southwesterly
winds.

The most significant contributor of pollutants impacting the surrounding
airport environs is the aircraft. They contributed the highest percentage
of the five major pollutants (carbon monoxide, CO; nitrogen dioxide, NOZ;
total hydrocarbons, THC; sulfur dioxide, 502; and total suspended
particulate matter, TSP). Despite the emissions from airport operations,
ambient concentrations of these poliutants were well under the State and
Federal standards. The unique non-tradewind, diurnal wind pattern,
however, can result in build-up of pollutant concentrations in the Kona
area. Because of this potential, pollutant concentrations should be
monitored and periodically reevaluated as future developments arise.

Table 3-1 compares the State standards for ambient air quality to the

modeling results at the Keahole Airport inciuding projections for the years
1990 and 2005. Comparison was made with State standards because they are
more stringent than the Federal standards; therefore, compiiance with State
standards infers compliance with Federal standards. Concentration estimates
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TABLE 3-1
AIR QUALITY COMPARISON TO STATE STANDARDS

Averaging Concentrations
Period (ug/m2)
CARBON MONXOIDE (CO):
State 1 hour 10,000
Keahole Airport, 1985 119-448
Keahole Airport, 1990 131-505
Keahole Airport, 2005 134-472
State 1 hour 5,000
Keahole Airport, 1985 182-234
Keahole Airport, 1990 218-272
Keahole Airport, 2005 262-346
NITROGEN DIXOIDE (NOZ):
State Annual Arithmetic Mean 70
Keahole Airport, 1985 24 hours 29-32
Keahole Airport, 1990 30-35
Keahole Airport, 2005 31-37
SURFUR DIOXIDE (302)
State 24 hours 365
Keahole Airport, 1985 12-12
Keahole Airport, 1990 12-14
Keahole Airport, 2005 12-14
TOTAL SUSPENDED PARTICULATE MATTER (TSP)
State © 24 hours 150
Keahole Airport, 1985 28-29
Keahole Airport, 1990 28-30
Keahole Airport, 2005 28-30
TOTAL HYDROCARBONS (THC, as methane}
State 3 hours None
Keahole Airport, 1985 1,649-1,658
Keahole Airport, 1990 1,650-1,662
Keahole Airport, 2005 1,652-1,662

BACKGROUND LEVELS

co - 100 ug/m3

N0, - 29 ug/m*® (based on 1975 DOH monitoring at Hilo)

S0, - 12 ug/m3® (based on 1985-86 DOH monitoring at Kona
TsP - 28 ug/m® (based on 1985-86 DOH monitoring at Kona
THC - 1,648 ug/m® methane (based on 1979-80 monitoring at the

Honolulu International Airport)

P L
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also include a “background Tevel" for each pollutant based on either
compliance with standards. While there are no Tonger State or Federal
standards for hydrocarbons, they were included because airports are usually
significant contributors of hydrocarbon emissions. In the case of Keahole,
subtracting the background methane Tevel from the total hydrocarbons
estimate indicates that the ambient concentration of non-methane
hydrocarbon would still meet the previous State standard of 100 ug/m3
(micrograms per cubic meter).

A. Impacts

The airport and its environs are a significant contributor of
carbon monoxide, nitrogen oxides, and hydrocarbons, and to a
lesser extent, particulate matter and sulfur dioxide. The
increase in airport activity to the year 2005 will also result in
an increase in air pollutants. Impact on the surrounding
environment is not expected to be significant based on modeling
resuits which indicated no present or future violations of State
or Federal standards.

The blockage of normal tradewinds by the two large mountain
masses east of Kona reduces natural ventilation and can result in
a build-up of air pollutants in the area.

8. Mitigation
As the Kona area develops, close monitoring and periodic
reevaluation of po11utant‘bui1d—up resulting from the reduced

natural ventilation should be conducted.

3.9 VISUAL RESQURCES

Because of the open nature of the landscape surrounding the airport, the
airport facilities stand out in stark contrast to the open lava fields.
The airport facilities are located below and to the west of the Queen
Kaahumanu Highway. Views from the highway present a panoramic view of the
North Kona coastline. Views from the airport present a panoramic view of
Hualalai to the east.
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Visual aspects within the airport proper consist of landscaping among the
open design of the wooden hut-shaped buildings to create a "tropical
village" appearance. Landscaping within the existing airport proper is
found mostly in the terminal and parking lot areas. Gardens throughout the
terminal complex enhance the sparsely vegetated surroundings. Trees and
low shrubs have been planted within and around the parking lot area to
provide shade and to screen these otherwise unattractive facilities. Other
Tandscaping around the maintenance area have been planted to screen it from
view.

The ground transportation service area contains very Tittle landscaping.
This area s enclosed by a chain link fence with cars parked along the
interior, Structures contain a mix of wooden and metal buildings painted
in a variety of colors. Visually this area is currently considered an "eye
sore" because of the nature of its operations.

Other areas with 1ittle landscaping include the entrance to the airport at Queen
Kaahumanu Highway, the airport access road and the foot of the access road.

Protective barriers to reduce the effects of jet blasts are currently being
used. These barriers consist of rock walls and dense landscaping on the
terminal side,

The terminal complex contains structures made mostly of wood. The
"hut-Tike" design of these structures gives the viewer the impression of a
tropical village. The buildings contain few walls and thus take advantage
of the natural breezes for air circulation,

New structures that have been added to the airport are made of concrete
block and metal and do not complement the wooden structures. However,
because of the function of certain operations (e.g., hangars), the use of
metal structures is more practical.
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Impacts
The natural state of the lava fields will be obliterated by the

proposed expansion of the Keahole Airport. The lava fields
within the expansion area will be covered with buildings,
roadways or pavement.

Mitigation Measures

An overall design theme reflecting a Hawaiian Island setting
will be utilized. Some of the architectural design
characteristics will be maintained by using wood shake roofs and
Java rock walls. Landscaping along the front of the new 2-story
terminal will screen the sheer size of this structure. Gardens
similar to those in the existing terminal facilities will be
incorporated in the new terminal complex.

To create a more pleasing visual environment for users of the
airport and related facilities, landscaping will be used.
Enhancement is proposed at the entrance to the airport, along the
airport access road including the medial strip and the area at
the foot of the airport access road.

The new parking Tot should follow the same landscaping concept
used for the existing parking Tot.

Rock walls and internal landscaping as protective barriers from
jet blast should be incorporated.

The use of landscaping to screen unattractive areas such as the
ground transportation service and maintenance buildings will
enhance the overall appearance of the airport proper.

3.10 HISTORIC AND ARCHAEOLOGICAL RESQURCES

With the development of the Keahole Airport, much of the lands within the
airport boundaries have been altered. As a result, sites of historic or
cultural significance have been obliterated or removed, e.g., the Kings
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Highway. There is a petroglyph field east of the public parking Tot that
has been preserved in its natural state.

An archaeological survey was performed for the expansion areas of the
Keahole Airport. A total of six sites were discovered in the southeast
portion of the proposed expansion. Three of the sites lacked associated
cultural materials and are significant only for their information content
which have been recorded and documented in Appendix E, making them no
Tonger significant.

The three remaining significant sites consisted of habitation caves and a
large lava tube. One of the habitation cave sites had Tava tubes extending
10 meters in two directions. The entrance had an arrangement of stones
forming a stairway leading down to a living area. A second habitation cave
was found measuring 5 by 6 meters and consisted of a low lava tube
extending west of the main chamber with a pile of rocks at the entrance for
ease of access. The largest site was a Tava tube extending approximately
300 meters. This lava tube contained two entrances where the roof had
collapsed., One of the entrances consisted of a crude wall immediately
inside the overhang. The other entrance had four petroglyphs containing
Tettering.

A. Impacts
A1l of the sites found are Tocated within the area planned for

expansion of the Keahole Airport and will be affected during
construction.

B. Mitigation Measures
Three of the six sites have been recorded and are no longer
significant. The three remaining sites will undergo
archaeological data recovery. The habitation cave containing the
stairway will be archaeologically excavated to retrieve any
scientific information prior to construction. The second
habitation cave will require mapping and a further check for
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cuTtural remains in the low lava tube. The large lava tube will
be mapped and archaeologically excavated and filled during
construction.

None of the sites warranted Preservation according to the Hawaii
and National Registers of Historic Places.
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Impacts on the Socio—Economic Environment
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SECTION 4
IMPACTS ON THE SOCIO-ECONOMIC ENVIRONMENT

4.1 HUMAN SETTLEMENT PATTERNS

Residential development in the vicinity of the airport has been limited
since the development of the airport in 1970. The most recent development
was the Keahole Agricultural Park, located east of the Queen Kaahumanu
Highway, which was completed in 1985. The Agricultural Park consists of
2,608 acres divided into 5-acre and 15-acre lots. The construction of a
single-family residence by each lessee is allowed in the agricultural park.

The next closest area of residential development is the Kona Palisades
Subdivision located east of the Queen Kaahumanu Highway. The closest home
currently to the Keahole Airport (Terminal Building) is approximately 1.8
miles away.

‘Other built up areas to the south include the Kaloko Industrial Park and

the Honokohau Harbor which are 3.4 miles and 3.9 miles, respectively, away
from the airport.

A. Impacts
Expansion of the Keahole Airport will not affect the existing

human settlement pattern. However, future residential
development in-areas exposed to noise Tevels of Ldn 60 or greater
should not be permitted.

4.2 POPULATION CHARACTERISTICS

In the past three decades the entire State of Hawaii has seen a near
doubling of its population. Of the four counties, Maui has experienced the
most dramatic change in population, followed by the Island of Hawaii. Oahu
still has the largest number of people, however the percentage change in
population has been greater on the neighbor islands.

Population changes within the various districts on the Island of Hawaii are
shown in Table 4-1. Of the nine districts on the island, all but three

4-1



POPULATION BY DISTRICT, HAWAII

TABLE 4-1

COUNTY

YEARS PERCENT CHANGE
DISTRICT 1960 1970 1980 1984 1960-70 1970-80 1960-80
PUNA 5,030 5,154 11,775 6,530 2.5 128.5 134.1
S. HILO 31,553 33,915 42,320 44,301 7.5 24.8 34.1
N. HILO 2,493 1,881 1,691 1,676 -24.5 -10.1 -32.2
HAMAKUA 5,221 4,648 5,146 5,192 -11.0 10.7 -1.4
N. KOHALA 3,386 3,326 3.256 3,403 -1.8 -2.1 -3.8
S. KOHALA 1,538 2,310 4,607 5,972 50.2 99.4 199.5
N. KONA 4,451 4,832 13,898 18,226 8.6 187.6 212.2
S. KONA 4,292 4,004 5,809 6,730 -6.7 45.1 35.3
KAU 3,368 3,398 3,704 4,473 0.9 9.0 10.0

SOURCE: State Data Book, 1985, State of Hawaii, Dept. of Planning and

Economic Development.

Hawaii County General Plan (Preliminary Draft),
May 1986, County of Hawaii, Planning Department.
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showed an increase in population. The district with the most significant
change was the North Kona district which had a 212.2 percent increase in
population since 1960. The most dramatic rise in population was during the
period between 1970 and 1980. )

The North Hilo, Hamakua, and North Kohala districts had declines in
population which were due, in part, to the deciine in the sugar industry
and closing of sugar milis.

The future population of the State of Hawaii and of the individual counties
has been estimated by the Department of Business and Economic Development.
Demographers estimate that the State will increase in population by 35.2

percent between 1980 and 2005. The population of the Island of Hawaii is

expected to grow at the same rate,

The County of Hawaii Planning Department has also projected the County's
popuTation growth using different assumptions. These projections are shown
in Table 4-2. By comparison, the projections made by the Department of
Business and Economic Development are conservative.

The County of Hawaii has also made population projections for the Kona and
Kohala districts (see Table 4-3). These projections are based on three
development scenarios ranging from limited development in the district, to
significant expansion of visitor accommodations which is expected to spur
population growth in the districts.

Based on comparative figures for the entire State, residents of Hawaii
County have median incomes below that of the other counties in the State.
Unemployment figures for 1980 suggest that the rate of unemployment for the
County of Hawaii is higher than the State average. In contrast to the
entire Island of Hawaii, the North and South Kona districts have
significantly lower unemployment rates (5.2 percent and 5.7 percent) than
the rest of the counties.
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TABLE 4-2

POPULATION PROJECTIONS - HAWAII COUNTY GENERAL PLAN

DPED

YEAR PROJECTION SERIES A* SERIES B** SERIES Cx**
1985 109,000 106,000 106,000 106,000
1990 122,600 122,000 124,000 129,000
1995 134,600 138,000 148,000 167,000
2000 143,200 155,000 180,000 212,000
2005 147,600 173,000 180,000 258,000
Percent

Change 63.2 104.7 143.5
1985-2005

* Assumes modest growth (2 percent/year).

** Assumes modest growth (3.7 percent/year).

**% Assumes

Hawaii County General Plan,

SOURCE:: y

County of Hawaii,

optimistic growth (4.7 percent/year).

Preliminary Draft, May 1986,
anning Department.



TABLE 4-3

{ ALTERNATIVE KONA-KOHALA POPULATION PROJECTIONS
: (1980-2000)

ALTERNATIVE [* ALTERNATIVE TT** — ALTERNATIVE [11%%*

et

§ YEAR “RONA KOHALA _ “KONA KOHALA _ “KONA KORALA
g 1980 20,000 8,000 20,000 8,000 20,000 8,000
§ 1985 23,800 12,900 24,900 11,700 26,200 10,400
E 1990 27,100 20,700 30,100 17,600 32,900 15,300
% 1995 30,200 30,400 35,000 25,900 39,900 22,200
é 2000 33,200 39,400 39,400 32,000 46,300 28,200
§

* Assumes no additional Kona hotels, additional Kena resort condos,
and existing planned development projects.
** Assumes complete Keauhou hotel development, additional Kona resort

condos. .
*** Assumes significant expansion of visitor accommodations in Kona.

SOURCE: Kona Regional Plan (Draft), Hawaii County, Planning Department,
; Table IX-19, 1982 (Revised).
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A. Impacts

Population growth for this area will indirectly increase because
of direct and indirect employment opportunities created by the
expansion of the airport.

B. Mitigation Measures
Additional residential housing may be needed to accommodate this

expected growth in population.

4.3 ECONOMY

4.3.1 Business and Employment

Business and employment trends in the Kona area can be characterized as
having moved from a principally agriculturally based employment center to
one where the visitor industry is the largest employer. In 1950, 52
percent of the employed persons Tisted their primary employment as being in
agriculturally related fields. By 1970 the empToyment characteristics of
the area had changed dramatically. Service related employment, primarily
the visitor industry, had increased from 8.2 percent of the work force to
17 percent., The agricultural industry declined from 52 percent to 8.6

percent of employed persons.

The change in employment characteristics of the work force is shown in
Table 4-4. Other employment sectors that showed increases were the

construction industry and wholesale/retail trades. The growth in these
industries can be associated with the increased activity in the visitor

industry.

4.3.2 Tourism

Until recent times the primary economic activity in the Kona area was
agriculture. As noted previously, more than 50 percent of the work force
was employed in the agriculture industry.

By the 1970's the importance of the agriculture industry and the visitor
industry had reversed. This section describes the major features of the
visitor industry and its impacts on the Kona area.

4-3
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TABLE 4-4

EMPLOYMENT BY INDUSTRY IN KONA*
(Percent of Work Force 1970-1980)

y
:
3
2
£
§
¢
el

INDUSTRY 1960 1970 1980
Construction 6.8 19.6 17.4
Manufacturing ' 3.6 2.6 1.1
Transportation 0.9 _ 3.7 3.9
Communication/Utilities 0.6 2.0 4.0
& Wholesale/Retail Trade 8.3 1.2 113
% Finance/Insurance/Real Estate N/A 3.3 7.1
% Business/Repair Services 0.6 2.0 16.2
g Personal Services 8.9 17.0 15.2
E Health Services 6.2 2.4 --
g Education 4.5 5.6 --
% Other Professional Services 1.2 2.9 --
: Public Administration 1.9 3.5 -
g Agriculture 37.5 8.6 8.2
% Others 24.5 15.6 15.7
% TOTAL EMPLOYED/JOBS 3,859 3,886 8,000
g TOTAL POPULATION : 8,743 8,836 19,707
g

*KONA = North and South Kona Districts.

SOURCE: Kona Regional Plan (Draft, November 1983}, County of Hawaii,
Planning Department. _
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4.3.2.1 Visitor Accommodations

During the past 15 years, the number of visitor accommodations in the State
increased by 146 percent. This number represents an increase of 39,385 :
units from 1970 to 1986. The Island of Maui had the most dramatic increase y
in hotel units, a 414 percent increase, followed by Hawaii and Kauai, and d

finally Oahu.

In terms of visitor accommodations on the Island of Hawaii, the Kona area
has the greatest concentration of units, representing 61.7 percent of all
the island's units (see Table 4-5) and is followed by the
Waimea-Kawaihae-Kohala area. These two areas combined represent 80+
percent of the 7,280 units for visitor accommodations on the Island of
Hawaii. Table 4-5 also shows the type of units available for short term
use, Of the 7,280 units, 71.8 percent of the units are hotel units with
the remaining representing resort condominiums.

The average occupancy rate for the island was 57.6 percent for calendar
year 1985. By comparison, the hotels in Waikiki posted average annual
occupancy rates of 80.8 percent for the same period. Maui averaged 78.5
percent, with Kauai showing 69.7 percent. While the visitor accommodations
on the IsTand of Hawaii are on the increase, it appears that the Island of
Hawaii is not yet a strong competitive alternative to Waikiki or West Maui.

4.3.2.2 Visitors (Past and Projected)

The State Department of Business and Economic Development and the County of
Hawaii both project that statewide tourism will continue to grow through
the year 2005. These projections show growth from an estimated 4,000,000+
visitors in 1980 to 8.183 million in the year 2005. Table 4-6 shows
visitor projections to the year 2005 and also presents an estimate of the
average daily visitor counts.

If planned developments are any indication of future tourism growth in
Hawaii, then the development market is planning to meet the expected growth
demand. In 1986, the planned visitor industry plant inventory included

4-4
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TABLE 4-5

UNIT TYPE BY AREA - HAWAII

NO. OF 7 7 TOF

DISTRICT UNITS  HOTEL _ CONDO  ISLAND
HILO-HONOKAA 1,323  89.8 10.2 18.2
NAALEHU-KAU 48 27.1  72.9 0.7
VOLCANO 37 100 0 0.5
WAIMEA-KOHALA 1,383 90.9 9.1 19.0
KONA 4,489 60.9  39.1 61.7

TOTAL 7,280 71.8  28.2 100.0

SOURCE: Visitor Plant Inventory, Hawaii Visitor's Bureau, Feb. 1986.




TABLE 4-6
STATEWIDE VISITOR INDUSTRY PROJECTIONS (1982-2005)

(Thousands )
VISTTOR VISTTOR AVERAGE FAWATT

YEAR ARRIVALS __ CENSUS COUNTY ESTIMATE

1982 4,243 105 N/A

1985 4,884 124 837

1990 6,083 156 1,096

1995 7,052 179 1,337

2000 7,786 108 1,485 :
2005 8,183 208 1,553 5

SOURCE: State Data Book, 1985, State of Hawaii, Dept. of Planning
and Economic Development.
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34,286 planned hotel units and 26,794 condominium units. O0f this total
less than 10 percent were expected to be completed by 1987.

Of the four counties in the State, the County of Hawaii, particularly West
Hawaii, accounted for approximately 43 percent of the planned hotel units
and 57 percent of the planned condominium units. There are currently 35
projects in West Hawaii that are in varying stages of planning and
development. If all of the currently planned projects achieve fruition,
then West Hawaii can anticipate having accommodations for approximately
70,000 persons (based on average party size of 1.85 persons [HVB, 19857) -
perhaps by the year 2010. However, it is probably unrealistic to expect
that all of these planned projects will, in fact, be implemented.
Nevertheless, the expected increase in visitor plant inventory along with
planned residential developments will result in major increased demands on
many services and facilities, the Keahole Airport being one of them.

A. Impacts

Expansion of the Keahole Airport will create a variety of jobs.
Short term construction employment and indirect construction
related employment will add to the island’'s economy during the
course of build-out. An estimated 2,053 direct and 3,592
indirect construction related Jjobs will be generated.

Long term permanent employment for airport related and airport
support facilities will be generated.

More visitors are expected because the airport will be able to
accommodate additional flights. The attraction of more visitors
will also result in added employment in the visitor industry.

4-5



i e S S L

e i el

L e e i
- R -

B T TR v L [
P B e P R R I b L
. . SN

SECTION &

Impacts on Public Facilities and Services
and Airport Support Utilities
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SECTION 5
IMPACTS ON PUBLIC FACILITIES AND SERVICES
AND AIRPORT SUPPORT UTILITIES

9.1 ACCESS, CIRCULATION AND PARKING
5.1.1 Access
5.1.1.1 Queen Kaahumanu Highway Intersection

~ Access to the Keahole Airport is off of the Queen Kaahumanu Highway which

extends from Kailua to Kawaihae. The highway is 24 feet wide (one 12-foot
lane each way) within a 300-foot right-of-way.

Traffic counts made at the intersection of Queen Kaahumanu Highway and the
airport access road by the Department of Transportation are shown in Table
5-1.

Based on current operating conditions on the highway, the existing capacity
of the highway is estimated at 2,500 vehicles per hour. During peak hour
conditions, the highway has adequate capacity to accommodate current usage.

5.1.1.2 Access Road

The airport access road is a 24-foot wide roadway with 10-foot wide
shoulders along both sides. The access road has a design speed limit of 45
miles per hour and stretches 3,050 feet from the Queen Kaahumanu Highway
intersection to the airport site. There are no facilities for exclusive
pedestrian or bicycle use.

The existing accessway is adequate for current demands. During
emergencies, service roads at both ends of the runway or unpaved roads
(used during construction) from Queen Kaahumanu Highway may be used for
airport access.

5.1.2 Traffic Circulation

Vehicles entering the airport from the Queen Kaahumanu Highway travel along

the two-lane access road to the terminal facilities. Upon reaching the

public parking area, the roadway becomes a one-way system. This peripheral

road has two 12-foot wide lanes with a speed Timit of 15 miles per hour.
5-1




E 5-1

TABL

24-HOUR ACCUMULATION TRAFFIC COUNT

(1976-1984)

PLAN SEGMENT
DATE A B C D £ F TOTAL
4/76 1,594 1,581 858 851 992 1,012 3,444
8/78 2,304 2,233 1,127 1,183 1,516 1,531 4,947
4/80 2,107 2,113 775 643 1,455 1,581 4,337
4/82 2,707 2,549 1,487 1,520 1,696 1,821 5,890
8/84 3,484 3,607 1,966 1,945 2,333 2,371 7,923
A = South Teg bound to Kailua.
B = South leg bound to Kawaihae.
C = North leg bound to Kawaihae.
‘D = North leg bound to Kailua.
E = West Teg to the airport.
F = West leg leaving the airport.
SOURCE: Department of Transportation, Highways Div., 1986.
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: The traffic pattern appears to be satisfactory with smooth vehicular
: movement during average concentrations. Queuing occurs at the Toading
5 areas and intersections during periods of ajrcraft arrivals and departures.

; 5.1.3 Parking Facilities

Parking at Keahole Airport is provided for the following users: employees,
buses and Timousines, taxi, public, and curbside. Provisions for each are
described below.

There are five areas for employee parking: adjacent to the maintenance
building (30 stalls), south end of public parking area (26 stalls), and
north end of public parking (26 stalls), adjacent to the crash/fire/rescue
building (11 stalls), and adjacent to the tower (18 stalls). In addition,
employees currently use 60 stalls in the public parking area. |

There are a total of four areas for bus and Timousine parking, one each at
both ends of the terminal adjacent to the baggage claim areas. Bus parking
is limited to a total of 12 stalis while limousine parking is limited to 8
stalis,

There are eight stalls reserved for taxi operations. They are located
adjacent to the baggage claim areas. 1In addition, taxi parking is
designated towards the north end of the public parking area. Currently,
taxi operations are limited to a single operator.

Public parking is provided via an airport concessionaire. The pubTlic
parking lot can accommodate 300 vehicles. As previously noted, 60 stalls
are used for employee parking. The public parking lot is used for
short-term parking (less than 3 hours) and Tong-term (overnight) parking.
Currently, the parking lot is generally full during peak periods and long
holiday weekends.
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A.  Impacts
The existing access road, circulation roadways and parking

facilities are inadequate to service the projected demands for
the expansion of the airport.

B. Mitigation Measures
Projected capacity at the intersection of the airport access road
and the Queen Kaahumanu Highway indicates a need for traffic
signals prior to the summer of 1994,

The airport access road will be increased from a two-lane
roadway to a four-lane roadway divided by a median strip before
the year 2004.

The peripheral road between the public parking area and the
proposed employee parking area will be increased from two lanes
to four lanes. The peripheral road fronting the terminal will be
widened to five lanes. The five lanes will be separated by an
island into three and two-lane roadways. The two lane segment
adjacent to the public parking will be designated for bus, taxi
and limousine parking, and baggage truck loading zone and through
traffic.

An additional 540+ public parking spaces will be added adjacent
to the existing public parking. A new employee parking area has
been sited to the east of the public parking. A total of 290
employee parking stalls will be provided.

5.2 POTABLE WATER SUPPLY

The proposed expansion of the airport will require peak hour demand rates
of roughly 1.4 mgd. As airport flow rates fluctuate greatly during the
day, peak to average flow ratios can be as large as a factor of 10. The
existing 12-inch Tine servicing the airport is adequate to carry the
projected flows during peak or fire conditions and will be extended to
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cover the new terminal facilities. Additional 8 and 12-inch water Tines
will be used to serve the remainder of the proposed development parcels.
There will be continued use of the existing off-site transmission and
storage facilities, maintained by the Hawaii County Department of Water
Supply (DWS). Source water is obtained from four wells and an underground
shaft south in the Kahaluu area.

A. Impacts

The existing water transmission links along the Queen Kaahumanu
Highway are adequate, however, some source water development may
be required. It should be noted that the demand for source
development is shared by all projects planned for the northern
Kona area. The "Hawaii County Water Master Plan,® prepared in
1980 indicates an abundance of groundwater.

For the immediate needs of the expansion, there will be the
impact of increased draws on the water system. In addition,
there will be some impacts from the future construction of
pipelines and appurtenances off the airport site during regional
water system upgrades (by the Hawaii County DWS).

B. Mitigation
Until additional sources are on-line, airport water use
guidelines should be established for flow monitoring and
regulation. Fixture designs should include flow restriction
devices to avoid waste of this valuable resource. Future
off-site facilities will be phased in on an as needed basis.
Such phasing will allow smoother transitions between construction
projects. Effluent reuse for irrigation will reduce potable
water demands.

5.3 WASTEWATER TREATMENT AND DISPOSAL

The proposed sewerage system will consist of gravity collection pipelines,

a sewage pump station (SPS}, and a sewage treatment plant (STP). The peak

sewage generation rate is estimated at about 1.2 mgd. The gravity system

will be used to collect sewage from all airport facilities. Pumping will

be necessary to convey sewage from the terminal area to the treatment plant
5-4




located to the north. The treatment plant will be designed for secondary
treatment and will dispose the effluent into injection wells approximately
30 feet deep. A portion of the treated effluent can be used for irrigation

of airport landscaping.

A.

Impacts

Since the new sewerage system will be self contained, no impacts
will result on local municipal systems. The treated effluent
will be diTuted with the groundwater and be naturally filtered
and purified prior to eventual migration to the ocean. No
significant impacts are anticipated to Class AA coastal waters.

Without proper maintenance of the treatment plant saturation of
the underiying basalt may occur and some odors will be generated.
Therefore, proper maintenance of the treatment plant is necessary f
to insure no odor or injection well clogging problems.

Mitigation Measures
Most of the treated effluent will be dispersed over a wide area ;
through effluent reuse irrigation systems. This will reduce :
leachate build-up concentration levels and maintenance

requirements, thereby extending the Tife of the injection wells,

Effluent spray contact with humans can be minimized by providing .
sufficient landscaped buffer zones that use potable water,

A program of groundwater monitoring and coastal water quality may
be executed prior to STP development to ensure compliance with
applicable water quality standards and to establish baseline data
on water quality.
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Because of the relatively small requirements of the sewage
treatment plant a prefabricated package type treatment plant will
be developed. Plant maintenance may be contracted to a private
operation contractor specialized in maintaining private sewage
treatment facilities. Periodic inspections by qualified State
personnel should also be conducted. The closest development to the
STP will be the new terminal facilities, Tocated approximately
0.5 miles to the south offering sufficient buffer space for the
dispersal of any odors.

The sewage pump station will be a buried package facility. Odors
are not anticipated in the vicinity from a properly designed and
maintained SPS facility.

5.4 STORM WATER DRAINAGE

The existing drainage system at the airport performs satisfactorily as a
result of favorable geologic characteristics. Layers of basalt lava rock
cover most of the area, making for excellent infiltration and subsurface
flow conditions. The present system of dry wells, swales, and culverts is
planned to be expanded as more areas are developed. There is no municipal
drainage system in the area.

A.

P

Imgacts

There are no defined waterways of any kind in the area which will
be disrupted by the proposed expansion. Collected runoff will be
disposed of in deep pits. The airfield and terminal improvements
will significantly increase the amount of impervious area thereby
increasing the amount of runoff,

Adequate drainage is available in the surrounding terrain, so

the increased runoff generated from the airport facilities will
be accommodated resulting in no impacts on adjacent developments
(HOST Park and NELH).
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B. Mitigation Measures
Dry wells are proposed along with a collection system for the
disposal of on-site generated runoff. The quantities of runoff
disposed by these new dry wells are estimated to be 10 cfs per
dry well. Runoff entering from off-site areas will be diverted
around the development (if necessary) by perimeter swales. The
terminal and airfield drainage facilities will be designed to
accommodate 5-year storm intensities. Other measures proposed
include the preparation of guidelines for the prevention of
chemical and fuel spills and guidelines for the general safety of
the public with respect to the various drainage facilities.

5.5 POWER AND TELECOMMUNICATIONS

The offsite power system is maintained by the Hawaii Electric Light Company
(HELCO). A substation, located at the intersection of the Airport Access
Road and Queen Kaahumanu Highway, will be used to provide electrical power
for the expanded airport facilities. Source transmission is via a HELCO
69KV overhead 1line along the Queen Kaahumanu Highway. The current capacity
of the HELCO system is 127M{ with peak demands reaching 102MW.

On-site airport power and communications links consist of underground ducts
along the airport access and circulation roads. Emergency back-up
generators and additional electrical and telecommunications switching
facilities will occupy the electrical control building, near the control
tower. This building will need some improvement to accommodate the

additional back-up power generators.

A. Impacts

The proposed improvements will place additional demands on the
HELCO power system. No other significant impacts are anticipated.

8. Mitigation Measures
Improvements to the off-site electrical system will be performed

as necessary by HELCO as part of their regional system upgrades.
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5.6 LIGHTING SYSTEM

The proposed aijrfield and terminal Tighting system at the airport will be
expanded significantly to illuminate the lTonger runway and added terminal
buildings and parking Tot. The airfield will utilize high intensity
white/yellow edge Tighting along the runway (HIRL) and medium intensity
blue lighting along the taxiways (MITL). Flashing approach lights are
proposed along the extended runway centerline about 2,500 feet off each
end of the runway (MALSR). Bright omni-directional runway end/threshold
lights will be used to alert pilots of their Tocation in relation to the
runway ends. Red and green beams of light are used to inform incoming
aircraft of their approach slopes (VASI). A rotating green/white civil
airport beacon on top of the control tower will also be operating. Parking

A. Impacts

There will be some impacts as a result of the increased amount of
airport lighting. The electrical demand from Tighting is
estimated at 60KW. This will impact the HELCO power system
servicing the airport.

Airfield approach lighting facilities will be located at various
sites far from the airport proper, Disturbance of the terrain
will occur in isolated patches off both ends of the runway.
Light emitted from these facilities May cause some visual
impacts, as they may contrast with the presently undeveloped
surroundings.

B. Mitigation Measures
There are no Proposed mitigation measures for the proposed
airfield lighting facilities. The clear visibility of these
facilities from their intended directions is essential for theijr
function and for the safety of aviators, Terminal and parking
Tot Tighting will utilize glare shields to reduce the amount of
stray tight.




The electrical power demands of the Tighting facilities (and the
remainder of the airport expansion) will need to be coordinated
with HELCO for review of necessary regional system upgrades.

5.7 FUELING SYSTEM

The fueling system will consist of a system of underground pipelines,
refueling hydrants, fueling service Pits, and two builk fuel storage and
pumping facilities. Two systems will be separately installed: one for air
carrier users and one for general aviation, commuter, and helicopter users.
The air carrier system will utilize a hydrant fueling system, with fuel
pumped from the bulk storage area directly to hydrants beneath the air
carrier apron. Location of the fuel storage area for this system will be
adjacent to the Seéwage treatment plant, about 1 mile north of the existing
terminal. In the second system, fuel will be pumped to two fuel service
pits: one located in the general aviation apron and one located at the
heliport. The Tocation of the second fuel storage area will be near the
existing maintenance facility.

A. Impacts

The impacts resulting from the expanded fueling facilities
include possible contamination of groundwater and coastal waters
from accidental leaks and spills. In addition, increased traffic
from fuel trucks will result from the need to maintain the
required fuel storage levels.,

B. Mitigation Measures
Possible solutions for these impacts involve design and
construction of the fueling system. Storage tanks may be
constructed above ground, with impermeable concrete foundations
designed to contain any spillage. Pipelines may be instailed
with flexible couplings or joints to account for some of the
possible seismic movements. Improvements to the airport access
and circulation . roads will facilitate the delivery of fuel by

large trucks.
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5.8 POLICE SERVICES

The Keahole Airport has its own security force which consists of police
officers contracted from Hawaii County and terminal security guards who are
contracted from Freeman Guard Service. In addition to these services,
security screening is provided at the departure gates. These guards are

contracted by the airlines.

A.  Impacts

The present security force is inadequate to accommodate the
expanded airport facilities.

B. Mitigation Measures
Keahole Airport will need to contract more police officers and

security guards to maintain the security of the airport.
Additional security screening guards at the departure gates will
need to be contracted by the airlines.

5.9 CRASH, FIRE, RESCUE FACILITIES AND MEDICAL SERVICES
Crash/fire/rescue (CFR) facilities at Keahole Airport satisfy requirements
for an INDEX C airport as described in Federal Aviation Regulations (FAR)
Part 139.49. Major equipment available on-site includes: two fire
fighting vehicles with 1,500~gallon water and 150-gallon light water
(aqueous film forming foam) capacities and one vehicle with 500-gallon
water and 50-gallon light water capacity. The CFR building (Bldg. No.
347}, which occupies an area of 5,544 SF, is relatively new and is in good
condition. Three shifts of seven, seven, and eight persons plus the CFR
chief form a total crew of 23 persons,

Paramedical services are provided by the crash/fire/rescue unit.
AmbuTances are dispatched from Fire Station No. 7, approximately 9 miles
away. The closest hospital (Kona Hospital)} is located approximately 20
miles away from the airport.
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A.

Impacts

There are no significant impacts on the crash/fire/rescue
facilities as a result of the expanded airport facilities. The
crash/fire/rescue facilities are sufficient to meet the needs of
the proposed airport expansion.

5.10 SOLID WASTE COLLECTION AND DISPOSAL

Solid waste collection and disposal is currently contracted with a private

firm.

A.

Refuse is collected from 8 to 9 dumpsters three times a week and
disposed at the Kaloko Sanitary Landfill.

Impacts

The volume of solid waste is expected to triple with the
development of the proposed facilities.

Mitigation Measures

The current practice of trucking the refuse to Kaloko Sanitary
Landfill is recommended for future operations. Additional
dumpsters should be provided for immediate storage of solid
waste,
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SECTION 6
RELATIONSHIP TO PLANS, POLICIES AND CONTROLS

6.1 FAA REQUIREMENTS

Construction of the runway extension, new terminal buildings and support
facilities requires the approval of the Airport Layout Plan by the Federal
Aviation Administration. The proposed Airport Layout Plan §s presently

being reviewed by FAA for their approval.

6.2 HAWAIT STATE PLAN

The Hawaii State Plan was developed to serve as a guide for future
development of the State of Hawaii. . The Plan identifies, in general, the
goals, objectives, policies and priorities for the development and growth
of the State. The Plan provides guidelines that will help to compiement
the overall development of the State and its people.

The proposed expansion of the Kezhole Airport is generally consistent with
the objectives and policies of the Hawaii State Plan. The following
describes the compatibility of the proposed project in relation to the
various elements planned for the State of Hawaii.

6.2.1 Population (HRS Section 226-5)

Expansion of the Keahole Airport will help to provide an increase in
economic activities and employment opportunities for the North Kona
District, Island of Hawaii. This increase in the economy will complement
the projected population growth for the North Kona District by providing
additional employment opportunities. The expanded airport will indirectly
increase population growth because of the increased economic activity.

6.2.2 Economy (HRS Section 226-6 Through 10)

The proposed project will create a variety of employment opportunities that
will benefit the economy. Short term construction employment and long term
airport related and airport support facility employment will be available.

6-1



Expansion of the airport will help to support the growth of the visitor
industry by providing additional interisland and overseas flights to
accommodate the projected tourist growth. This increase will have a
muitiplier effect on additional employment opportunities in the visitor
industry.

Receipt of Federal funding for the proposed project is probable. The
Federal government may pay as much as 90 percent of the construction cost
for the proposed runway extension and 75 percent of the terminal expansion.

6.2.3 Physical Environment (HRS Section 226-11, 12, 13)

The airport serves as a major support facility for local residents, resort
and high technology developments within close proximity. Expansion of the
airport will provide additional support which will encourage future urban
development in the vicinity. The effects of noise exposure from aircraft
operations, however, will limit certain types of urban development within
the Ldn 65+ noise contours,

e

6.2.4 Transportation (HRS Section 226-17)

The proposed project will promote an efficient and convenient movement of

people and goods. The project is designed to accommodate present and

future development needs in the community. f

6.3 STATE FUNCTIONAL PLANS :
The twelve State Functional Plans were adopted by the State Legislature. !
These plans were formulated to specify in greater detail the policies, ;
guidelines and priorities set forth in the Hawaii State Plan. The twelve
functional plans include Energy, Transportation, Water Resources, Historic
Preservation, Recreation, Health, Education, Housing, Conservation Lands,
Higher Education, Agriculture and Tourism.

R A gy
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The proposed airport expansion helps to achieve some of the goals of the
functional plans. Recreation, Education, Higher Education and Agriculture
Functional Plans are not directly related to this project and are therefore
not discussed.

6.3.1 State Energy Functional Plan

The buildings at the Keahole Airport are proposed to be designed to help
conserve energy. The lack of walls in most of the existing structures will
be maintained, utilizing the natural breezes for air circulation.

6.3.2 State Transportation Functional Plan

The Keahole Airport Master Plan Report, August 1987, was developed to
update the objective of the Statewide airport system. The Master Plan
projects expansion and improvements to the year 2005. It also takes into
consideration expansion of the airport beyond the year 2005, allowing for
ease in future updates of the Statewide airport system.

Major expansion of the Keahole Airport includes the extension of the runway
and additional terminal facilities to accommodate interisland and overseas
operations. Additionally, the facilities on the airport proper have been

reorganized and expanded to provide efficiency in airport operations. This
reorganization eliminates the mix of light and heavy aircraft on the apron.

Air cargo facilities have been expanded and combined into one location.
Access to these facilities at the base of the access road separates traffic
to the air cargo facilities and terminal area. This separate access
relieves some of the traffic congestion along the peripheral road.

Public and employee parking facilities, airport access road, ground

transportation support facilities and the highway access are also being
expanded to accommodate the future aviation demands.

6-3



6.3.3 State Water Resources Development Functional Plan

Some of the treated sewage effluent will be used to irrigate the
landscaping within the airport proper. Use of treated effluent will help
to reduce the demand on the municipal water system.

6.3.4 State Historic Preservation Functional Plan

An archaeological survey was conducted in the areas planned for expansion
of the Keahole Airport. The sites found will be recorded and/or
archaeologically excavated to retrieve any scientific information of
significance. A1l of these sites Tacked significant cultural remains that
would warrant preservation.

6.3.5 State Health Functional Plan

A new wastewater treatment facility will be constructed to accommodate the
projected demands. Some of the effluent will be used to irrigate the
landscaped areas of the airport. The use of treated effluent will help to
conserve the potabie water supply.

A Noise Compatibility Program was performed to evaluate land use
compatibility in the airport environs exposed to noise generated by
aircraft operations. Because much of the surrounding lands are
undeveloped, the ncise compatibility program emphasized measures for
maintaining Tand use compatibility around the airport environs.

6.3.6 State Conservation Lands Functional Plan _
The proposed project is situated on State Conservation land. The Tand
consists mostly of barren pahoehoe and aa lava flows. Studies conducted by
Char & Associates indicated no rare or endangered plant or animal species
in the areas proposed for expansion of the airport.

A petition will be filed with the State Land Use Commission to reclassify
the land from Conservation to Urban.
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6.3.7- State Tourism Functional Plan

By the 1970's the primary economic activity in the Kona area had changed
from the agricultural industry to the visitor industry. The Keahole
Airport began operations in July 1970, During the past 15 years, the
airport experienced a 365 percent increase in interisland passenger
activity, 1In 1983, Keahole Airport began overseas operations. According
to FAA design guidelines, the existing runway is inadequate to accommodate

flights to areas beyond the West Coast.

Expansion of the Keahole Airport wil] allow air carrier operators to
increase the number of interisland flights to accommodate the demands of
the visitor industry. Overseas operations can alsa increase with the added
facilities and upgraded airfield requirements. The expanded airport will
Serve as a major support facility, transporting people and goods, to the
growing visitor industry in West Hawaii.

6.4 STATE LAND USE LAW
The proposed Keahole Airport expansion 1s situated in the State Land Use
Conservation District., The State Department of Transportation will

airport. The Proposed airport expansion is contiguous to the present Urban
District.

6.5 HAWAII COUNTY GENERAL PLAN
The Hawaii County General Plan contains policies for Tong-range
comprehensive development of the Island of Hawaii. Expansion of the

6-5



The growing population of the North Kona District and the rapid growth in
the visitor industry encourages the expansion of the airport. Present
demands result in inefficiencies in the airport operations at Keahoile
Airport. Expansion of the airport will provide a more efficient movement
of people and goods.

With the expansion of the Keahole Airport numerous job opportunities will
be created. Short term construction employment and long term airport
related and airport support employment will be available. This increase 1in
employment opportunities provides its residents the opportunity for a
choice of a variety of occupations.

The site is consistent with the Land Use Allocation Map of the Hawaii
County General Plan. The map designates the areas planned for expansion as
Industrial use. A County zoning change from Open to General Industrial
will be required after the Land Use Boundary Amendment is approved by the
Land Use Commission.

6.6 KONA REGIONAL PLAN {DRAFT)

The Kona Regional Plan serves as a guide to implement the goals, policies
and standards of the Hawaii County General Plan. The Keahole Airport is
located in the Kona region. Expansion of the airport is consistent with
the overall objective for the development of this area.

6.7 HAWAII COUNTY ZONING

The existing Keahole Airport is zoned General Industrial by the County of
Hawaii. The lands on which the proposed expansion of the Keahole Airport
is situated are zoned Open by the County of Hawaii. A zoning amendment to
change approximately 212 acres from Open to General Industrial will be
sought before proceeding with design and construction of the airport

expansion.
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6.8 COASTAL ZONE MANAGEMENT/SPECIAL MANAGEMENT AREA (HRS Chapter 205A)
The Keahole Airport is within the Shoreline Management Area. The proposad
expansion of the Keahole Airport will not directly impact the coastal
resources of the area, nor will the proposed development foreclose access
to recreational opportunities. Historic, scenic and open space resources
within the airport boundaries are to be preserved, however, they will not
be open to the public because of public safety reasons. The Keahole
Airport buildings are outside of the tsunami inundation zone,

A Special Management Area Permit will be sought from the County of Hawaii.
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SECTION 7

1 Relationship Between Local Short Term Uses
, | and the Human Environment and the
i Maintenance and Enhancement of
Long Term Productivity
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SECTION 7

RELATIONSHIP BETWEEN LOCAL SHORT TERM USES AND THE
HUMAN ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT
OF LONG TERM PRODUCTIVITY

that are Currently developed, the remaining lands on the airport property
are in an undeveloped state. The undeveloped lands have been designated
Conservation by the State Land Use Commission,

The further expansion of the airport wilj foreclose the option of
developing these lands for other Purposes. Because of noise concerns, any
other use of airport lands will require close scrutiny to ensure
compatibility with airport operations.
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SECTION 8

Irreversible and Irretrievable Commitments
of Resources
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SECTION 8
IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

It is anticipated that the construction of the proposed project will commit
the necessary construction materials, energy, human resources (in time),
and money. The project development will result in a commitment of land for
a long term period. Commitment of Tand for the proposed action will
foreclose certain use options of the Tand and adjacent lands.
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SECTION 9

List of Individuals, Organizations and
Agencies Consulted
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SECTION 9

LIST OF INDIVIDUALS, ORGANIZATIONS AND AGENCIES
CONSULTED

FEDERAL
Department of Transportation
Federal Aviation Administration - Aip Traffic Manager
- Airports Division
Department of the Army
Department of the Interior
U.S. Fish and Wildlife Service
Department of Agriculture
Soil Conservation Service

STATE
Department of Land and Natural Resources
Department of Transportation

Department of Business and Economic Development
Department of Agriculture

Office of Environmental Quality Control

State Land Use Commission

Department of Accounting and General Services
The Honorable Virginia Isbell

COUNTY OF HAWAII

Office of the Mayor

County Council

Department of Water Supply
Department of Public Works
Planning Department

Office of Economic Development

g-1



INDIVIDUALS AND ORGANIZATIONS

Air Transport Association

Airline Pilots Association

Bank of Hawaii

Big Island Air

The Estate of Pauahi P. Bishop
Chamber of Commerce

First Hawaiian Bank

Hawaii Island Economic Development Board
Hawaii Leeward Planning Conference
Hemmeter Aviation Services

Hertz Rent-A-Car

High Technology Development Corporation
Honolulu Airline Committee

Host International

Huehue Ranch

Kohala Resort Association

Xona Helicopters, Inc.

Kona-Kohala Chamber of Commerce

Kona Palisades Community Association
Mauna Kea Properties, Inc.

Mauna Lani Resort, Inc.

Na Ala Hele

Natural Energy Laboratory of Hawaii
Outdoor Circle

Sierra Club - Moku Loa Group
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SECTION 10
LIST OF PREPARERS

R. M. Towill Corporation Bruce T. Tsuchida, Principal-in-Charge
Chester Koga, Project Manager
Joanne Hiramatsu, Staff Planner
Roy T. Tsutsui, Project Engineer
Greg Hiyakumoto, Civil Design Engineer

Char & Associates Winona Char, Principal
(Flora and Fauna)

Peat Marwick Main & Co. Donald Maddison, Principal
{Noise)

Parsons Brinckerhoff, Julian Ng, Traffic Engineer
Quade and Douglas, Inc.

(Traffic)

J. W. Morrow, Environmental J. W. Morrow, Principal
Management Consultant
(Air Quality)

Chiniago, Inc. William Barrera, President
(Archaeology)
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SECTION 11

Preparation Notice Comments Received and
Record of Public Hearing



SECTION 11
PREPARATION NOTICE COMMENTS RECEIVED

P L o A Lot Al

AND RECORD OF PUBLIC HEARING
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EXHIBIT “B"

Page 2

He note that on page 11 of

C9's axrently
boarding
theracrs,

generally hawe their oun

ot 1sland terminal facilities
docrs is conaiderably faster than
Therefore, we suggast
done, {t would mean

boarding txridges. Ax

since the 737'a and the
for
and only one door. Weather at Ksahole ia

y done twing two

~ Bosrding Bridoes -

not having to have the inter ialand departure area

for pessengers to enplane and deplane by boarding bridges.
atory structixe and would eliminate the cost of the

an it 1s proposed that the Int
We would like to sugyqest that,

being veed by the inter ialand carriers

1sddera, that the need does not exint

the rocess as presentl

using boarding bridges

genarally good with velatively little rainfall.
that the present systex be retalned. If this is

saving of monay by
enlarged to & two-

Mr Crriec Pacilitiss

the Master Pl

wvill provide

3.

Axil 8, 1988

State Department of Transporation

Alrpeecte Division

Honolulu International Airport

Honolulu, Hawall 96219

dgea are plamned for the owrseas alr-
ng tridges roy be needed as cwrssas traffic

¥e note that anly two bosrding bxl

craft. Aditional boardi

increanes.

boarding bridges.

Sibject: Keahole Afpoct Mester Flan

Dear Sir:

Environsental Ispoct Statessnt

ona and agencies contacted and to be consulted
Page 28 of the preparation notice.

Again, we wish to congratulate the Alrports Division for the fine job in

uly, Hawall 96813 be added to the list of
preparing the Master Plan and the preparation notice.

indviduals, organizati
ahowm In Section a,

4.  We respectfully ask that Waikoloa Land Comparry, Suite 2610, Pauvahi Tower,
1001 Rishep Strest, Honol

As developer of Waikoloa, including Waikoloa village and the Walkolce Beach
Mrpoct Master Plan and the Keahole Airport preparation notice. e would like
to see the plan izplemented 2s socn as possalble.

Resort, Socuth Kohala, Ialand of Ravall, we would 1ike to caplizent the
AMrpocta Division on the completensss and general content of the Ksahole

wiilis B, sanburn
Director of Bisiness Ralaticns

O comments ace listed below:

ng ahead without either project interfering

Strengthening and extenaion of the tunway could proceed at the same time

the terminal expansion is wovi

the extended rumvay will be complete and cwady foc use at the same time.
vith the other.

1. Hwmew I {1990} - We strongly urge that Increment 1 and Increrent 2
proceed as scon as possible conarrently so that the nev terminal and

WHS/tn

oy
p;nm
rz i
i§say
Sp3c .y
ECEEE Y
Eyai]
!

Haikoloa with over 1200 roams in the early fall this year. This hotel

will require additional carrier capacity into

Hith the extrems corpetitivenwss in the world tourien market existi
prefer wide body divect service.

today, it is Ispoctant for Heat Hawaii to
vith facilities necessary to receive additional visitors by jumbo

jots from as wany cities as possible in the tnited States and sven
foreign countries. As you know, we are cpening the Byatt Regency

under Phase III with the Phase I runvay extenwion. Our reapon foc this
{a that w» feel thizs relatively smell additicn would cost considerably
less if it were combined with the major extension of the runway thus

posaibility of combining the additional 1500 feet be added to the runwey
avoiding duplicate sobllization and cther construction coasts.

Phase III - Raway Expension - We suggest that you exploce the

1001 Bishop Street Suite 2610 Pauaki Tower Honolulu, Hawali 98813 Phone (808] 545-3220 Telex 287147

2,
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APPENDIX B
BOTANICAL SURVEY
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APPENDIX D
NCISE COMPATIBILITY PROGRAM
CHAPTER 1
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l. INTRODUCTION

An archacological survey was conducted on
five parcels at Ke-Ahole Airport, North Kona,
Hawaii Island {Figure 1]. Survey Arca I consists of
approximatcly 150 acres of essentially undisturbed
pahochoe lava, Survey Area II consists of ap-
proximately 17 acres previously excavated as a bor-
row pit, Survey Arca III consists of approximately
55 acres previously excavated as a borrow pit, Sur-
vey Arca IV consists of approximalely 130 acres on
top of the lava flow of A.D. 1801, and Survey Area
V consists of approximalicly 3 acres on that same
lava flow [Figure 2. The ficldwork was completed
in six days by a crew of from one to three people
walking sweeps of the survey arcas and included
plane-table mapping.

The survey areas are relatively flat, and where
notdisturbed by bulldozing consist primarily of bar-
ren pahochoe lava ficlds with only scattered clumps

of grass. Neither vegetation nor terrain were a
hindrance to the ficldwork.

Il. PREVIOUS RESEARCH

Reconnaissance projects associated with the in-
itial construction of Ke-ahole Airport and related
facilities were begun by the State of Hawaii Depart-
ment of Land and Natural Resources and the Univer-
sity of Hawaii in 1968 {Ching and Rosendahl 1968}
and continued into early 1969 [Ching ct al, 1968-
1969}, and an intensive survey of the airport area
was conducted by the State of Hawaii Department
of Land and Natural Resources during the Summer
of 1969. Unfortunately, very little useful material
has been published as a result of these projects. The
Historic Sites Section of the State of Hawaii Depant-
ment of Land and Natwural Resources reported in
1085:

“One serious problem relates to
this work. Evidently, only a prelimi-
nary report was prepared [Ching,

RES
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Figure 1. Location of Project Area
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Figure 2, Locations of Survey Areas

Cluff and Riley 1968-69]. The copy
of this report in the Historic Sites
Section is missing the chapter on the
road corridor work and has no site
location map with preliminary num-
bers. Additionally, this preliminary
report lists no information Jor
specific sites other than trail infor-
mation [Peterson 1968-69]. A site
map has been aitached to our file's
report, and it seems to have the final
site numbers, Unforwunately, the
numbers on this map also do not cor-
relate with any files found in the of-
fice. Thus, at present, this sizable
survey has limited data that can be
used...However, we are trying 1o
track down the missing information”
{Cordy 1985:9-12].

Cordy’s volume indicates a caim-marked trail
[Site 302] in the Survey area [Ibid:20,21]. The only
possible evidence of such a feature that we could lo-
cate wasSite 10676, arock mound, and possibly Site
10675, an excavated hole in the lava the rocks from
which were piled nearby.

In 1979 anintensive survey of two airportemer-
gency service roads was conducted [Barrera 1979),

2nd Bonk [1979] surveyed an areq located between
the airport and Queen Kashumanu Highway includ-
ing portions of Survey Areas Il and I1l of the present
survey, The next year Barrera [1980] conducted a
survey and dismantled two C-shaped structures in
the area south of the terminal building, and carlicr
this year Barrera conducted an archacological sur-
vey of two arcas proposed for south ramp and
ground transportation expansion [Barrera 1987].

. SURVEY RESULTS

No sites were found in Survey Areas II, 111, 1V
or V. Six sites were found in Survey Areca I [Figures
2,3and 6).

SITE 10675

This is a hole excavated into the pahochoe
bedrock measuring 1.2 by 1.4 meters and 0,7 meters
in depth [Figure 4]. No midden or artifacts were
found in association with the site,

Its age and function are unknown, but it is
probably prehistoric.

SITE 10676

This is a rock mound measuring 0.8 by 2.1
meters and standing 10 a height of 0.5 meters [Figure

Page 2
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Figure 4. Site 10675, Looking South

Figure 5. Site 10676, Looking West
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5). It is construcied of basalt cobbles and slabs
measuring between 15 by 20 and 25 by 35 cen-
timeters. No midden or artifacts were found in as-
sociation with the site.

Its age and purpose arc unknown, although it
may have functioned as a prehistoric trail marker.

desiccated wood, small quantities of ash and large
quantitics of charcoal. A small pile of debris indi-
cates that the site has been vandalized,

The sitc probably functioned as a temporary
shelter, and, based on dated sites along the coastnear
Keahole Point, the period of utilization was probab-

Figure 8. Site 10677, Looking West

SITE 10677

This is a habitation cave with a living arca
measuring 5 by 10 meters and with a maximum ceil-
ing height of 1.4 meters [Figures 7 and 8]. Low lava
tubes extend for approximately 10 meters from the
two ends of the cave. An unidentificd fern is grow-
ing in a moist area on the cave floor at onc side of
the site. An arrangement of stones forms a stairway
providing access via the 1.15-meter drop into the
cave through the roof, Midden remains are scarce to
modcrate and probably extend to a maximum depth
of no more than ten centimeters. They consist of the
shells of a cowrie (Cypraea caputserpentis), a lim-
pet (Cellana exarata), a nerite (Merita picea), and a
toothed pearl (fsognomon californicum), plus sea
urchin tests (Echinodermata), fishbone, fragments
of coral, nuts of kukui (Aleurites moluccana), a pan-
" danus key (Pandanus odoratissimus}, fragments of

ly sometime between the sixteenth and cighteenth
centuries.

SITE 10678

This is a cave measuring 5 by 6 meters with a
ceiling heightof 2.1 meters. A low lava tube extends
10 the west from the main chamber. Entrance is via
a human-excavated hole in the pahochoc bedrock
{Figure 9], below which is a pile of rocks placed for
ease of access. The only midden present, and the
only other evidence of human utilization at all, is a
single unidentified marine shell on the bare floor of
the site.

The site's age and function are unknown, but it
is probably prehistoric.
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Figure 8. Site 10678, Looking Northwest

Figure 10. Site 10679-A, Looking Southeast
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Figure 11, Sile 10679-B, Looking South

Figure 12. Site 10679-B, Petroglyph
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Figure 13. SITE10679-8, Petroglyph

Figure 14, Site 10680-A, Looking West
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Figure 15, Site 10680-B, Looking South

SITE 10679

This is a lava tube extending for a distance of
approximately 300 meters. [t measures up t0 6
meters in width and has a ceiling varying in height
between about 0.5 and 3 meters. Midden remains,
which were found as isolated specimens throughout
the entire length of the site, consist of shells of a
cowric (Cypraea mauritiana), a limpet [Cellana ex-
arata] and a nerite (Nerita picea), fragments of
coral, a fragment of gourd (probably Lagenaria
siceraria) and fragments of desiccated wood. No
deposits of midden were found. Access 1o the site is
through two places where the roof has collapsed,
designated as Fealures A and B [Figures 10 and 11].
Human modifications consist of a crude stonc wall
immediately inside the scaward overhang of the
casternmost entrance [Feature A)] and four
petroglyphs consisting of lettering at Feature B
[Figures 12 and 13]. Because of its size and com-
plexity the site could not be mapped in the time
available,

The absence of any midden deposits and the dis-
tance from the coast suggest that the site was used
as a temporary shelter. Based on dated sites along
the coast ncar Keahole Point and the historic

petroglyphs at Feature B, the period of utilization
was probably sometime between the sixteenth cen-
tury and the middle of the nineteenth century.

SITE 10680

This site consists of two ¢xcavations into the
pahochoe bedrock, situated at a distance of 13
meters from each other.

Feature A - This excavation measures 1.7by 4.6
meters and is 0.3 meters deep [Figure 14].

Feature B - This excavation measures 0.8 by 1.4
meters and is 0.6 meters deep [Figure 15].

Neither midden nor artifacts were found in as-
sociation with the site.

The site's age and function are unknown, but it
is probably prehistoric.

IV. SIGNIFICANCE OF THE SITES

The State Historic Sites Section recognizes
three primary grounds forarchacological site preser-
vation:

“It is often desirable to preserve
certain sites in an area for a variety
of reasons--exhibition for the public,
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cultural significance, and long-
range scientific research” [Cordy
1985:44),

According 1o the criteria of the National and
State Registers of Historic Places, all of the sites in
the project area are significant solely for their infor-
mation content. None of the sitesare of sufficient in-
terest to warrant preservation for purposes of display
to the public, nor do any qualify for cultural sig-
nificance, a category that has in practice been
employed for the more impressive types of sites. By
this latter measure the petroglyphs at Site 10679-B
are neither numerous enough nor sufficiently dis-
tinctive to warrant designating them as of cultural
stgnificance.

V. RECOMMENDATIONS

Sites 10675, 10676 and 10680 are no longersig-
nificant, as all of their relevant details have been
recorded and documnented in the present report. Ar-
chacological data recovery is recommended as the
mitigation measure for Sites 10677, 10678 and
10679. In the case of Site 10677 this would consist
of archacological excavations. In the case of Site
10678 this would consist of mapping and a furtlier
check for cultural remains in the low lava tubes 2x-
tending from each end of the main chamber. Ade-
quate data recovery could be achieved at Site 10679
by mapping and archaeological excavations.
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