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II. SUMMARY

A, BACKGROUND

The Natural Energy Laboratory of Hawaii (NELH) was established by the State in
1974 for ocean related, research and demonstration, energy and aquaculture projects. In
1986, ground was broken on adjacent lands for the State’s Hawaii Ocean Science and
Technology (HOST) Park, a development which is intended to provide sites for the
commercialization of research activities initiated at NELH. The properties are located at
Keahole Point, North Kona, Hawaii, west of Queen Kaahumanu Highway, and adjacent to
the western and southern boundaries of the Keahole Airport.

The major natural asset of the Keahole site for ocean thermal energy conversion
research and cold water aquaculture is the steep ocean bottom gradient directly offshore
which makes possible the intake of deep, cold ocean water at depths in excess of 2,000 feet
by means of relatively short lengths of pipe. There are presently seven cold water pipelines
bringing ashore 6°C (43°F) water from about 600 m (2,000 ft.) deep. The total cold water
pumping capacity is more than 20,000 gallons per minute. The maximum permitted
seawater intake is 142,000 gpm (204.48 MGD).

Administration of the 322-acre NELH and the 547-acre HOST Park has been
consolidated under the Natural Energy Laboratory of Hawaii Authority (NELHA). Existing
activities include ten aquaculture enterprises, one agriculture project and four energy
projects, including Ocean Thermal Energy Conversion (OTEC) research.

To the south of the NELHA property is the ’O’oma II resort development, proposed
by Kahala Capital Corporation. Eighty three acres of HOST Park land located in the
southeastern portion of the Park have been exchanged for 83 acres of ocean front property
belonging to Kahala Capital.

Most of the NELHA lands are situated within the State Land Use Urban District.
The 83-acre exchange parcel and about 33 acres of shoreline below the access road within
HOST Park are in the State Conservation District. NELHA also uses submerged offshore
lands, all State-owned and included in the Conservation District.

B. PRIOR NELHA ENVIRONMENTAL COMPLIANCE

The cumulative impacts of long-term operation and expansion of NELHA operations
were evaluated in three previously-accepted environmental impact statements:

Environmental Impact Statement for the Natural Energy Laboratory of Hawaii

at Keahole Point, Hawaii (Phase I) (RCUH EIS), Research Corporation of
the University of Hawaii, 1976.
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Final Environmental Impact Statement, Development Plan for the Hawaii Ocean
Science and Technology Park and Expansion of the Natural Energy Laboratory
of Hawaii, Keahole, North Kona, Hawaii (HTDC FEIS), High Technology
Development Corporation, 1985.

Final Environmental Impact Statement, Aliernative Methods of Seawater Return
Flow Disposal, Keahole, North Kona, Hawaii (NELH FSEIS), Natural Energy
Laboratory of Hawaii, 1987. '

The following accepted EIS addressed the impacts of land development and proposed
aquaculture uses on the adjacent 83-acre parcel obtained by NELHA in the 1986 land
exchange:

Final Environmental Impact Statement, ’O’oma II, North Kona, Hawaii (OQ’oma II
FEIS), prepared for Kahala Capital Corporation by Helber, Hastert, Van Horn &
Kimura, Planners, 1986. Submitted to the Planning Department, County of Hawaii.

C. THE PROPOSED ACTION

NELHA’s objectives for the exchange lands are to subdivide and lease parcels for
aquaculture, energy and other uses in conformance with the HOST Park master plan. The
State, through NELHA, would provide funding for essential infrastructure development, such
as seawater systems, roads, potable water distribution, and power and telecommunications
distribution systems.

The primary tenant for a portion of these lands is KAD Partners. The KAD Project
is conceived as an integrated ocean science and technology center which includes marine
education and research (Ocean Center), ocean engineering (OTEC Power Plant), and
aquaculture (Lobster Farm) components. The KAD Project concept is based on multiple
usage of the available ocean resources. The project also includes provision of a Visitor
Center for NELHA, extension of Wawaloli Beach and an Archaeological Preserve.

The remainder of the 83-acre parcel would be available for aquaculture and
supporting businesses as provided in the HOST Park Master Plan.

D. PURPOSE OF THIS SEIS

OEQC has determined that the proposed action requires a Supplemental
Environmental Impact Statement (SEIS) under Chapter 343, Hawaii Revised Statutes,
Section 343-5, and Chapter 200 of Title 11, Section 11-200-26, Hawaii Administrative Rules,
because the actions proposed for the land exchange parcel differ in scope, location and
timing from those previously assessed. Other uses of this document will include:



Support a petition to the State Land Use Commission for a District
Boundary amendment from the Conservation District to the Urban
District.

Support applications to the County of Hawaii for a Zoning Change,
Shoreline Management Area Use Permit and Shoreline Setback
Variance.

E. PERMITS AND OTHER APPROVALS REQUIRED

The following permits and approvals will be required before the project, or portions
of it, may proceed.

State Board of Land and Natural Resources (BLNR) - approval of subleases
to tenants (conditions of General Land Leases Nos. $-4717 and S-5157)

State Land Use Commission - District Boundary Amendment

State Department of Land and Natural Resources, Historic Preservation
Division - 6E clearance of archaeological mitigation measures

County of Hawaii - Change of Zone

County of Hawaii - Special Management Area Use Permit

County of Hawaii - Shoreline Setback Variance
County of Hawaii - Planned Unit Development (PUD)

County of Hawaii - Ministerial permits associated with construction (eg.,
Building Permit; Grading Permit, etc.)

State Department of Health - NPDES Permit for grading of more than five
acres

State Department of Health - Public Health Regulations Chapter 1-A, "Food
Service and Food Establishment Sanitation Code" require that the plans for
the restaurant be reviewed by the Director.

State Department of Health - Chapter 11-62, HAR, "Wastewater Systems"

requires approval of the Director to construct and operate a wastewater
treatment system.
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@ State Board of Agriculture - Chapter 150A, HRS, Hawaii’s "Plant and Non-
Domestic Animal Quarantine" law requires a permit to import restricted
commodities.

® U.S. Fish and Wildlife Service (FWS) - Importation of certain protected
"wildlife" may require an application (SF 3177). An example is the giant
clam.

F. THE KAD PROJECT

The proposed KAD Project would use 40 of the 83 acres obtained in the land swap
and 26 acres of previously zoned HOST Park lands.

1. PROJECT COMPONENTS
a. OTEC Plant

KAD Partners would build and operate an OTEC plant (1 MW gross) on three acres,
of the exchange parcel. The proposed OTEC plant would be a closed-cycle ammonia
turbine electrical generator driven by the heat difference between cold seawater pumped
from deep offshore and warm seawater pumped from near the surface. The OTEC Plant
would supply the Ocean Center, Lobster Farm Visitor Center and other HOST Park tenants
with warm and cold seawater.

b. QOcean Center

The 12-acre Ocean Center would consist of low buildings and structures, most
enclosing below-grade aquatic and botanical exhibits, and parking for automobiles and
buses. The facility would be designed to accommodate an annual attendance of 500,000.
The facility would be open to the public daily between the hours of 10am and 6pm. The
exhibits would be focused on specific island habitats of the Pacific from high to low
latitudes, making use of the range of water temperatures available. Each major tank or
habitat exhibit would be supported by a gallery of smaller tanks. The transition between
major exhibits would be through underground botanical gardens covered by greenhouse
roofs. An educational area would contain facilities to assist in the transmission of marine
and biological science to targeted school groups. Qualified teachers would relate the
specially developed curriculum to small independent study groups. A research area would
contain facilities to assist visiting researchers. The reproduction and conservation of marine
tropical fish and the understanding of the near shore environment would be areas of
concentrated research at the Ocean Center. A

I1-4



C. Lobster Farm

The Lobster Farm would occupy a total of 20 acres, mostly on previously zoned
HOST Park lands. The total nominal facility area would be about 700,000 square feet or
approximately 16 acres in either a square or rectangular shape. The entire facility would
be covered with continuous greenhouse modules. The Farm is planned to produce 500,000
pounds of American Lobster per year. At full production capacity, the facility would contain
about 1.5 million lobsters with an average inventory of about 350,000 pounds. The Farm
would employ 13 people.

d. Visitor Center

The NELHA Visitor Center envisioned in prior EISs and the HOST Park Master
Plan (HTDC, 1989) would be provided by KAD Partners. Admission to the facility would
be free. The focus of the Center would be to inform visitors about the activities at NELHA.
Exhibits would display the species cultured at NELH and HOST Park, demonstrate closed
and open cycle OTEC, explain research activities in progress, and provide information on
the cultural and historical significance of the area.

e.  Archaeological Preserve

A number of archaeological sites and features have been identified along the coast
in the exchange parcel. The sites of greatest significance are clustered in the southwestern
corner of the parcel which would be established as an Archaeological Preserve of about five
acres in size. Interpretive displays would be established where appropriate in the Preserve,
and additional information provided in the Visitor Center.

f. Wawaloli Beach Extension

The Wawaloli Beach Extension would consist of approximately 10 acres along the
shoreline. The area would be improved by the upgrading of the existing jeep road,
providing parking spaces, and landscaping irregular-shaped picnic areas improved with
pavilions, tables, and barbecues.

2. PHASING AND TIMING

The KAD Project would be developed over a 30-month period beginning in 1993 and
concluding in 1995. Construction of the major operating components, the OTEC Plant,
Lobster Farm and Ocean Center, would occur simultaneously with the OTEC Plant
scheduled to be operational in 1994. The Ocean Center would open in mid-1995. The
sequence of construction for the Lobster Farm would correspond to phases of the
production system, with completion approximately 26 to 28 months after construction start-
up and operationally deployed in about 30 months. Lobster harvesting would begin after
about 36 months (1996).
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The remainder of the 83-acre parcel would be available for development by other
tenants in conjunction with scheduled improvements.

G. ALTERNATIVES

Other potential uses of the exchange parcel include high to low volume ocean water
uses including aquaculture and OTEC, appropriate industrial uses, support commercial uses,
education, infrastructure and open space.

Alternatives examined specific to the KAD Project included project location, site
layout, components of the project. None of the alternatives examined had the combination
of potential benefits as the proposed project.

H. POTENTIAL IMPACTS AND MITIGATION MEASURES

L. AIR QUALITY

Short-term direct and indirect impacts to air quality could potentially occur due to
project construction. These would consist of dust and exhaust emissions. Strict compliance
with State of Hawaii Air Pollution Control Regulations reduce total emissions.

Operation of the proposed facilities would result in increased motor vehicle traffic
on nearby roadways, potentially causing long-term impacts on ambient air quality in the
project vicinity. Both active and passive mitigation measures would reduce exposures to
operations-related emissions. Active mitigation measures could include both design and
operational components. Passive mitigation will result from implementation of more
stringent federal regulations pertaining to increased efficiency in removing carbon monoxide
and nitrogen oxides from the exhausts of new motor vehicles.

2. NOISE

NELHA is an industrial facility adjacent to a busy regional (eventually to be
international) airport. The major source of man-made noise affecting the project site
originates from air traffic operations at the Keahole Airport. To insure compatibility of
land uses, all of the Ocean Center exhibits, including the botanical gardens, would be
enclosed in greenhouse structures.

Construction activities would generate significant amounts of noise. Blasting would
probably be employed in excavating the exhibit areas of the Ocean Center. Blasting was
addressed in previous EISs for NELHA properties, particularly with regards to impacts to
marine mammals from blasting in the marine environment. The proposed action would not
require blasting in the marine environment. NELHA and its tenants have conducted
blasting operations many times previously without adverse environmental effects or
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disturbance to neighbors. Prior to blasting, potentially affected neighbors, particularly the
airport, would be notified.

In comparison to aircraft noise exposure levels, the added noise due to elevated
traffic levels would be insignificant. Operational noises would not exceed established noise
level guidelines.

3. WATER QUALITY AND BIOTA
a. Groundwater

The groundwater lens in the Keahole vicinity is brackish, probably less than 125 feet
thick and discharges freely along the coast in a narrow band a few feet wide in the intertidal
zone. The groundwater does not meet the U.S. Drinking Water Standards even at the top
of the lens and at a distance about 3 miles from the shoreline. The project area is makai
of the underground injection control (UIC) line. The NELHA Cooperative Environmental
Momtormg Program (CEMP) includes monthly groundwater quality monitoring from 16
wells at six locations.

The various activities at NELHA utilize warm and cold seawater, and in some
instances brackish groundwater. These waters are disposed of in several ways, but primarily
through gravity seepage from shallow trenches. The KAD concept is to reutilize pumped
water to the maximum possible extent. Water pumped for energy production in the OTEC
plant would be reused in the KAD Project’s air conditioning system, Ocean Center, and
Lobster Farm, the Visitor Center and for other HOST Park tenants’ uses. Present plans for
the KAD Project indicate pumping of 13,600 gpm of cold water and 21,200 gpm warm water.
Thus, approximately 35,000 gpm (50 MGD) would be disposed of into two trenches.

A hydrological modeling study was conducted (Mink and Yuen Inc., Appendix C).
The impact of the trench disposal system would be to displace the lens beneath the trench
and for some distance laterally as the plume sinks and spreads to a density equilibrium near
the bottom of the brackish lens. Displacement of the lens would not affect other NELHA
users of brackish water or the groundwater usage plans by the ’O’oma Il resort.

Mitigation of potential impacts of seawater disposal would take two forms, one
proactive, one reactive. The original plan for seawater disposal at HOST Park envisioned
centralized trenches where the streams of return flows of various tenants would be
commingled. This causes high pumping costs, maximum potential effects on the
groundwaters under and downstream of the disposal trench, and reduced potential to trace
the source of any introduced contaminant. NELHA therefore proposes to use a
decentralized disposal method for future discharges. That is, smaller disposal trenches
would be sited at appropriate locations to serve the needs of tenants as they arise. For the
KAD project, two trenches would be utilized. Particulate matter would be removed from
the water in settling ponds prior to disposal in trenches. :
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The reactive component of the mitigation plan is the expansion of the CEMP to
include the land exchange parcel. A major focus of the CEMP has been to document
effects and impacts of these discharges on groundwaters, anchialine ponds and coastal
marine ecosystems. The CEMP annual report (Appendix B) indicates that at least through
June, 1991, there were no negative impacts from the discharges.

b. Anchialine Ponds

Disposal of seawater return flows into trenches could impact water quality, and
consequently the biota, in nearby anchialine ponds if the plume extends this distance without
sinking below the brackish water lens. The CEMP includes a water quality monitoring
station (A2) in this series of ponds, so such an impact would be quickly detected. It would
be useful for future impacts assessment to intensively monitor these ponds immediately after
initiation of major flows into the trenches. If plume waters fill the ponds, additional
monitoring of impacts to biota should be immediately initiated. Presumably, cessation of
disposal or reduction of flows to a level which does not impact the ponds would restore the
anchialine ecosystem.

C. Marine Waters

Keahole Point is characterized by strong tidal and eddy currents and is exposed to
the direct impact of southerly swells. The marine bottom community is held in an early to
intermediate stage of succession by periodic storm waves which destroy the more fragile
organisms and structures.

, In their natural pristine state both deep ocean water and groundwaters violate state

water quality standards for nitrogen and phosphorous, however, because the ambient
concentrations of these nutrients are quite predictable, the best indication of potential
alteration of water quality from any human-caused source or action is the CEMP (Appendix
B). Evidence of discharge waters has been detected within the groundwater, and
immediately at the shoreline, but no impacts to the biota have been documented. Recent
surveys indicate no significant differences in number of fish counted or number of species
present. The most recent benthic community monitoring data do not reveal any changes in
the community attributable to disposal of NELHA waters. Substantial changes in the
benthic community have occurred as a result of storm wave activity.

Discharges from the KAD Project would collectively represent approximately one
fourth of the total permitted water flow for NELHA, and more than any volume previously
discharged. The most potentially damaging aspect of the return flows would be low
temperatures which could damage or kill corals. Mixing and reuse of the water, residence
time in settling ponds, and warming throughout each system would raise the temperature
of the discharge to above 180C, the threshold for damage to Hawaiian corals.
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4. SOCIAL AND ECONOMIC

The KAD Project would create temporary jobs in construction and long-term
employment in facilities operations and management. A total construction employment
requirement of 204 person-years is estimated to complete the infrastructure and facilities
covering a 45-acre area. The peak of construction activity would be in 1995 when 100
person-years would be required. The total direct, indirect and induced construction
employment would be 378 person-years between 1993 and 1995.

The operating components of the KAD Project would create a variety of jobs.
Maximum staffing levels of 75 would be reached in 1996. Indirect and induced employment
resulting from the OTEC Plant would be three jobs; from the Lobster Farm would be 18
jobs; and from the Ocean Center would be 101 jobs for a total of 122 indirect and induced
jobs created. Adding the direct jobs created, the grand total would be 197 jobs created.

The KAD Project would provide a major West Hawaii attraction for residents and
visitors alike. Visitors to the Kona side of the island totaled 1,030,900 in 1990. The annual
attendance at the Ocean Center is projected at 500,000 people. Annual admission revenues
are projected at $7.5 million. Revenues from food and beverage and retail sales are
estimated at an additional $5.5 million, bringing total annual revenues from the Ocean
Center to $13 million. Adding the indirect and induced expenditures yields a total annual
visitor expenditure of $18 million. Total Lobster Farm direct revenues of $19.6 million
would generate another $12.4 million in indirect and induced revenues, for a total of $32

‘million.

The KAD Project would increase 1995 personal income by $4.9 million, and provide
a steady-state 1996 and beyond annual personal income of $1.4 million. Household income
impact from the development of the KAD project would be $6.7 million annually beginning
in 1996.

Development of 66 acres by KAD Partners would increase property taxes to the
county by as much as $280,500. Annual property tax revenues minus the increased operating
expenses would represent a net benefit of about a quarter of a million dollars a year.

The combined state tax revenue from all sources in $1,444,000 per year. An
additional revenue stream for the state would be the collection of lease rents from KAD,
estimated at $652,000 a year after full build-out. This would represent a net annual benefit
of about $2 million. At this rate, the prorated capital costs associated with infrastructure
improvements at NELHA would be recovered in well under five years.

Comparable socio-economic analysis applied toward the use of the remainder of the
exchange parcel in other aquaculture ventures would produce similar impacts. These
aquaculture ventures would increase the Big Island’s producing acreage and aquaculture
revenues.
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5. BUILT ENVIRONMENT

a. Archaeology

NELHA properties, including the exchange parcel, have been thoroughly surveyed
for archaeological resources. At the time of the HTDC FEIS (1985), there had been eight
surveys of HOST Park and seven of NELH. Other surveys of the area had been completed
prior to the creation of NELH. The coastal portion of the exchange parcel is rich with
archaeological sites. During preparation of the NELH SFEIS (1987), Dr. Ross Cordy of the
State Historic Sites Section (now Historic Preservation Division) again surveyed the NELH
sites, and prepared a preservation/mitigation plan. This plan was subsequently expanded
to include the HOST Park sites and those on the exchange parcel.

Archaeological mitigation is an integral component of the KAD Project. An
Archaeological Preserve is planned wherein a number of sites would be preserved and
interpreted for public education and appreciation. Prior to construction data recovery work
will be completed for those sites so designated. Those sites requiring preservation would
be contained in the proposed Archaeological Preserve.

b. Traffic

If the NELHA entrance is unsignalized, the left turns from the access road would
- experience long delays and operate at LOS F. Left turns into the project would operate at
LOS D. The intersection has separate left turn lanes into and out of the access road,
therefore, Queen Kaahumanu Highway would remain at LOS B.

The state currently has plans to improve Queen Kaahumanu Highway to an access
controlled facility. As yet, there is no indication that this would occur within the time frame
used in the traffic study (1992-1997). It is understood that when Queen Kaahumanu
Highway is improved, access to NELHA would be via a frontage roadway, probably from
an interchange at the airport. This would alleviate the potential problem at the intersection
of Queen Kaahumanu Highway and the NELLHA access road.

C. Electricity

The OTEC Plant would supply power for the seawater pumps eliminating the need
to purchase approximately 880 kilowatts from the utility. Cold water pumped for power
generation would also be used for air conditioning, considerably reducing electrical demand.
Diesel generators would be installed for emergency back-up power for critical equipment.

d. Potable Water

Fresh water for domestic use and fire protection is supplied by the Department of
Water Supply, County of Hawaii. The County has allocated NELHA 500,000 gpd. The
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current fresh water usage at NELHA is approximately 110,000 gpd. The proposed KAD
Project would require approximately 30,000 gpd.

e. Wastewater Treatment and Disposal

A self-contained sewage treatment plant is planned to handle the human sewage from
the operation of the KAD facilities. Secondary treatment would be employed. Septic tanks
would not be necessary because all effluent waters would be used to irrigate landscaping on
the site.

Seawater return flows from the Lobster Farm and Ocean Center would be collected
in a lined settling pond, evaporated and the residue trucked to a landfill or sewage
treatment plant. Effluents would be disposed of in the two disposal trenches. Wastewaters
from exhibits with non-indigenous tropical and sub-tropical species would be treated by
filtration, ozonation, ultraviolet light, or other means prior to final disposition in a lava
trench.

f, Solid Waste Disposal

The proposed project would generate several solid waste streams, including sludge
from the sewage treatment plant, settled solids from the Ocean Center exhibits and Lobster
Farm, food wastes from the food service facility, green waste from the landscaping and
miscellaneous wood, paper, plastic and metallic wastes.

NELHA fully supports the integrated solid waste management efforts of the state and
county. The primary sources of solid waste from the KAD Project would be the Lobster
Farm and the Ocean Center. Each facility would institute waste management and waste
reduction plans conforming to state and county policies.

g. Recreation

An integral component of the KAD Project is extension of the Wawaloli Beach area
by about 10 acres. Physical improvements would include upgrading a portion of the existing
jeep trail and provision of parking spaces, landscaping and picnic areas.

h.  Education

The Ocean Center would provide a significant resource to area educational programs.
The educational function is a very important part of the Ocean Center concept, and both
facilities and staff would be provided to assist in curriculum development and instruction.
The Ocean Center would also be a significant resource for education and research if plans
for creation of a new West Hawaii campus of the University of Hawaii in the area are
implemented.
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L RELATIONSHIP TO LAND USE PLANS

Granting of the necessary changes to state and county land use designations and
development of the exchange parcel as proposed, would, at the state level, bring the project
into conformity with the Hawaii State Plan and Functional Plans, the state Land Use Law,
the West Hawaii Regional Plan, the Hawaii Coastal Zone Management Plan, state
environmental quality statutes, and the HOST Park Master Plan; and at the county level,
into conformity with the Hawaii County General Plan, the Keahole to Kailua Development
Plan, Zoning and Subdivision Ordinances, and guidelines for protection of the Special
Management Area and Shoreline Setback.

J. UNAVOIDABLE IMPACTS

Short-term impacts attributable to the project would be associated with construction.
There would be a temporary interruption of recreational access to the shoreline during this
period, and emissions of air pollutants and noise would temporarily increase. Traffic would
also increase.

The development of the exchange parcel would involve the irretrievable commitment
of certain natural, fiscal and human resources, some of which are non-renewable. Major
resource commitments would include land, money, construction materials, labor and energy.
The benefits of the project could not be realized without the commitment of these
resources.

K. UNRESOLVED ISSUES

There are several unresolved issues surrounding development of the exchange parcel
and implementation of the KAD Project. With respect to the entire parcel, the future
“tenants and uses other than KAD Partners are not known. A second unresolved issue is the
overall build-out rate for NELHA, which would determine when certain impact mitigation
measures would be required. The third unresolved issue is the efficacy of the trench
disposal method. All indications from the ongoing CEMP are that the present discharge is
having no negative impact on marine or anchialine ecosystems in the area. It is expected
that increased return flow volumes would present similar impacts to those indicated in the
CEMP. It is unknown if the discharge plume from the trenches would intersect the southern
group of anchialine ponds, and if it did what the impact to that ecosystem would be. This
would be observed through the monitoring program, and if impacts were unacceptable could
be reversed through alteration of disposal volumes, locations or methods.
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IIl. INTRODUCTION

A. NELHA - HISTORICAL PERSPECTIVE

The Natural Energy Laboratory of Hawaii (NELH) was established by the State in
1974 for ocean related research and demonstration energy and aquaculture projects. In
1986, ground was broken on adjacent lands for the first increment of the State’s Hawaii
Ocean Science and Technology (HOST) Park, a development which was intended to provide
sites for the commercialization of research activities initiated at NELH.

Until 1990, the properties, which are located at Keahole, North Kona, Hawaii (Figure
1), were separately administered, although their missions were complementary. The 1990
State Legislature (Chapter 227D, HRS) consolidated management of NELH and HOST
Park lands and facilities under a single administrative organization, the Natural Energy
Laboratory of Hawaii Authority (NELHA). Figure 2 shows the Keahole property presently
managed by NELHA; NELHA also manages the Geothermal Research Park at Puna,
Hawaii.

The major natural asset of the Keahole site for ocean thermal energy conversion
research and cold water aquaculture is the steep ocean bottom gradient directly offshore
which makes possible the intake of deep, cold ocean water at depths in excess of 2,000 feet
by means of relatively short lengths of pipe, generally in the range of 6,000 to 8,000 feet.

There are presently seven cold water pipelines (including a 40-inch system installed
as a joint project between NELHA and the U.S. Department of Energy) bringing ashore
6°C (43°F) water from about 600 m (2,000 ft.) deep. The total cold water pumping capacity
is more than 20,000 gallons per minute.

Existing activities on the sites include ten aquaculture enterprises, one agriculture
project and four energy projects, including Ocean Thermal Energy Conversion (OTEC).

B. THE EIS PROCESS
1. OVERVIEW OF THE PROCESS

Chapter 343, HRS, requires the preparation of an environmental assessment for
projects involving various stated "triggering" actions. The assessment, prepared either by an
applicant or agency according to the nature of the sponsoring entity, is reviewed by the
sponsoring agency in the case of an agency action or by the approving agency, the lead
permitting agency in the case of an applicant action. If the review concludes that the project
would have no significant negative impacts, a negative declaration is drafted and published
in the OEQC Bulletin. If the review concludes that significant negative impacts may occur,
then a full environmental impact statement is required, and a notice of preparation is

-1



Kawaihae Harbor.

Queen -
Kaahumanu Hwy.

4 PROJECT
» LOCATI ON

Keahole

Figure 1

PROJECT LOCATION

II1-2



@B

S Ry

36800

1600

FEET

NELHA KEAHOLE PROPERTIES

Figure 2




drafted and published in the OEQC Bulletin. A 30-day consultation period ensues during
which any interested party may register concerns about the project and request to be a
consulted party. This period is commonly referred to as "scoping", and issues identified in
this process must be addressed in the EIS.

Once a draft EIS is produced, a summary of the action, its impacts and proposed
mitigation measures is published in the OEQC Bulletin, and there ensues a 45-day period
in which agencies, organizations and individuals may submit written comments. The EIS is
finalized by adequately responding to these comments, and modifying the draft EIS as
appropriate. The proposing agency, in the case of an agency action, or the approving-
agency, in the case of an applicant action, determines the adequacy of the final document.
The ultimate acceptance of the document, however, is the responsibility of the Governor
(for a "state" action) or the respective mayor (for a "county" action) or their designated
representative.  The designated representative of the Governor is the Office of
Environmental Quality Control.

If in planning or implementation, a project changes significantly, a new assessment
of its impacts must be prepared and submitted to the prior designated accepting authority
for a determination of whether or not a supplemental EIS will be required. In the absence
of a significant change in the project and consequent significant change in its impacts, a
supplemental EIS is not required.

In the present instance, some aspects of the proposed action differ in size and
location from prior descriptions of the project for OEQC, in consultation with NELHA and
the LUC, to conclude that the potential environmental impacts may differ from those
previously disclosed, and therefore a supplemental EIS is required.

2. PRIOR NELHA ENVIRONMENTAL COMPLIANCE

The cumulative impacts of long-term operation and expansion of NELHA operations
were evaluated in three previously-accepted environmental impact statements:

Environmental Impact Statement for the Natural Energy Laboratory of Hawaii
at Keahole Point, Hawaii (Phase I) (RCUH EIS), Research Corporation of
the University of Hawaii, 1976.

Final Environmental Impact Statement, Development Plan for the Hawaii Ocean
Science and Technology Park and Expansion of the Natural Energy Laboratory
of Hawaii, Keahole, North Kona, Hawaii (HTDC FEIS), High Technology
Development Corporation, 1985.

Final Environmental Impact Statement, Alternative Methods of Seawater Return

Flow Disposal, Keahole, North Kona, Hawaii (NELH FSEIS), Natural Energy
Laboratory of Hawaii, 1987.
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The following accepted EIS addressed the impacts of land development and proposed
aquaculture uses on the adjacent 83-acre parcel obtained by NELHA in the 1986 land
exchange:

Final Environmental Impact Statement, ’O’oma II, North Kona, Hawaii (O’oma 11
FEIS), prepared for Kahala Capital Corporation by Helber, Hastert, Van Horn &
Kimura, Planners, 1986. Submitted to the Planning Department, County of Hawaii.

The HTDC FEIS and the NELH FSEIS both evaluated environmental effects based
on "worst case" conditions at full development. The full-development scenario previously
assessed would not change as a result of any of the actions described in this supplemental
EIS. The impacts anticipated in the *O’oma II FEIS for the parcel which was received by
NELHA in the exchange are similar to those that would occur under NELHA management.
This is a consequence of the fact that the original ’‘O’oma II Master Plan included high-tech
aquaculture as a buffer zone between HOST Park and their resort use area.

3. ACTIONS PREVIOUSLY ASSESSED

The HTDC FEIS and the NELH FSEIS described a very comprehensive range of
actions, disclosed their potential impacts and proposed extensive mitigation measures, as
appropriate and feasible. To the extent that these actions and impacts are not anticipated
to be altered by the present project, the accepted EISs remain valid and their contents are
by reference included herein. A comprehensive list of previously assessed actions is
included as Appendix A to this SEIS.

C. PURPOSE OF THIS SUPPLEMENTAL EIS

OEQC has determined that the proposed action will require a Supplemental
Environmental Impact Statement (SEIS) under Chapter 343, Hawaii Revised Statutes,
Section 343-5, and Chapter 200 of Title 11, Section 11-200-26, Hawaii Administrative Rules,
because the actions proposed for the land exchange parcel differ in scope, location and
timing from those previously assessed. Other uses of this document will include:

1. Support a petition to the State Land Use Commission for a District
Boundary amendment from the Conservation District to the Urban District.

2. Support applications to the County of Hawaii for a Zoning Change,
Shoreline Management Area Use Permit and Shoreline Setback Variance.
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D. SCOPING, CONSULTATION AND COORDINATION COMPLETED

The notice of preparation of the SEIS was published in the November &, 1991 edition
of the OEQC Bulletin. In addition, the environmental assessment was provided to a
comprehensive list of federal, state and county agencies, private organizations, and
individuals. The notice of availability of the draft SEIS was first published in the July 8,
1992 OEQC Bulletin, and the 45-day comment period extended through August 22. Chapter
IX provides a list of consulted parties, copies of all letters received and responses sent.

Issues of concern identified in scoping and consultation include:

Project Description

Infrastructure

Land Use

Economics

Facilities and operations
Number/location of intake water pipes
Wastewater treatment and disposal
Solid waste management

Traffic

Electricity demand and redundancy
Potable water demand

Civil Defense Warning System Location

Regional impacts

Compatibility with neighboring uses
Compatibility with airport noise

Use of shoreline setback area

Coastal access and recreational facilities

Feasibility
Employment
Housing

Natural Environment

Groundwater quality

Soil erosion

Endemic birds

Strand vegetation

Coastal marine and anchialine resources

Release of exotic diseases, microbes or aquatic biota

Results of the Comprehensive Environmental Monitoring Program
(CEMP)
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E. FURTHER PREREQUISITES FOR PROJECT IMPLEMENTATION

The following permits and approvals will be required before the project, or portions
of it, may proceed.

State Board of Land and Natural Resources (BLNR) - approval of subleases
to tenants (conditions of General Land Leases Nos. S-4717 and §-5157)

State Land Use Commission - District Boundary Amendment

State Department of Land and Natural Resources, Historic Preservation
Division - 6E clearance of archaeological mitigation measures

County of Hawaii - Change of Zone

County of Hawaii - Special Management Area Use Permit
County of Hawaii - Shoreline Setback Variance

County of Hawaii - Planned Unit Development (PUD)

County of Hawaii - Ministerial permits associated with construction (eg.,
Building Permit; Grading Permit, etc.)

State Department of Health - NPDES Permit for grading of more than five
acres

State Department of Health - Public Health Regulations Chapter 1-A, "Food
Service and Food Establishment Sanitation Code" require that the plans for
the restaurant be reviewed by the Director.

State Department of Health - Chapter 11-62, HAR, "Wastewater Systems"
requires approval of the Director to construct and operate a wastewater
treatment Systerm.

State Board of Agriculture - Chapter 150A, HRS, Hawaii’s "Plant and Non-
Domestic Animal Quarantine” law requires a permit to import restricted
commodities.

U.S. Fish and Wildlife Service (FWS) - Importation of certain pfotected

"wildlife" may require an application (SF 3177). An example is the giant
clam.
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IV. DESCRIPTION OF THE PROPOSED ACTION
A, PURPOSE OF AND NEED FOR THE ACTION |

NELHA proposes the following modifications to existing approvals for the lands and
facilities at Keahole:

® Subdivision, infrastructure development, and leasing of 83 acres of ocean front
land at ’O’oma II, North Kona, Hawaii (TMK: 7-3-09: 23). This land, which
was obtained from Kahala Capital Corporation in 1986 in exchange for 83
acres of the original HOST Park property (Figure 3), must be reclassified
from Conservation to Urban by the State Land Use Commission and rezoned
to General and/or Limited Industrial by the County of Hawaii before
infrastructure can be developed and the parcels leased. A County Special
Management Area (SMA) Use Permit must also be obtained;

° Alteration of location, size and timing for development of certain facilities
and projects that were assessed in previous EISs;

® Disposal of seawater return flows into small trenches on individual properties
rather than into a large common trench.

B. PROJECT LOCATION

The Island of Hawaii is the most recently formed of the Hawaiian Islands.
Commonly referred to as the Big Island, it has nearly twice the combined land area of all
of the other islands in the state combined. Formed by five volcanoes, its area is still being
expanded by volcanic eruptions. Mauna Kea, the highest of the five, rises 13,796 feet from
the northerly part of the island. The County of Hawaii encompasses the entire island.

The project area lies within the North Kona Judicial District, one of nine judicial
districts in Hawaii County. The North Kona District lies on the western coast of the island
of Hawaii within a larger region known as West Hawaii. Anaeho’omalu Bay marks the
district’s northern boundary and Kealakekua Bay marks the southern boundary. The inland
boundaries are defined by the land masses of Mauna Loa and Hualalai. The North Kona
Judicial District includes Census Tracts 215 (Kailua-Kona) and 216 (the remainder).

The primary commercial center of the District is located at Kailua-Kona, the second
largest town on the Island of Hawaii. Secondary urban centers are found in the
communities of Holualoa, Honalo, Kainaliu, Keahou and Kalaloa. The basic industries in
North Kona are tourism, agriculture, and construction. The North Kona Coast is the
County’s major visitor destination area.
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The 322-acre Natural Energy Laboratory of Hawaii (NELH) and the 547-acre Hawaii
Ocean Science and Technology (HOST) Park (see Figure 2) have been consolidated under
NELHA. The properties are located at Keahole Point, North Kona, Hawaii, west of Queen
Kaahumanu Highway, and adjacent to the western and southern boundaries of the Keahole
Airport. A lighthouse operated by the U.S. Coast Guard occupies the tip of Keahole Point,
seaward of NELH. To the south of the NELHA property is the proposed *Q’oma II resort
development.

There are no recent usages or contemporary cultural resources within most of the
site. The shore areas which include small beaches are used for informal recreation. A jeep
trail exists along the ocean frontage as part of a continuous casual access system. Significant
Hawaiian archaeological sites have been located and will be managed as per guidelines
established by the State Division of Historic Preservation and outlined in later sections.

C. LEGAL AND REGULATORY STATUS OF THE SITE

NELH lands are held under General Lease No. $-4717 from the State of Hawaii,
Board of Land and Natural Resources (BLNR). This lease, commencing 1 November 1978,
secures 321.8 acres of State-owned land at Keahole Airport for the term of 65 years. HOST
Park lands are held under General Lease No. S-5157 from the BLNR. This lease,
commencing 1 September 1985, secures 421 acres of State-owned land at Keahole Airport
for the term of 65 years. An additional 127 acres were added to the northeastern corner
of HOST Park adjacent to Queen Kaahumanu Highway by the Governor’s Executive Order
No. 3282. The land directly at Keahole Point is owned by the U.S. Coast Guard and used
by NELHA under a revocable license.

By Exchange Deed and Agreement for Exchange dated December 30, 1986, 83 acres
of HOST Park land located in the southeastern portion of the Park were exchanged for 83
acres of ocean front property belonging to Kahala Capitol Corporation (Figure 3). The Tax
Map Keys for all NELHA properties are shown on Figure 4.

Most of the NELHA lands are situated within the State Land Use Urban District.
The 83-acre exchange parcel and about 33 acres of shoreline below the access road within
HOST Park are in the State Conservation District. NELHA also uses submerged offshore
lands, all State-owned and included in the Conservation District. Conservation District Use
Permit (CDUP) HA-1862 covers approved activities located on Conservation lands and
2,940 acres of ocean waters and submerged lands. This "master” permit approves of up to
15 water intake pipelines, maximum size not to exceed 48 inches in diameter. Previously,
under CDUP HA-879, three 12-inch and two 15-inch diameter intake pipelines were
approved. The maximum permitted seawater intake is 142,000 gpm (204.48 MGD).

V-2



NOILVYHOdHYOO THMOL "W 'd 30HNOS

1334 Ni 3038
0ost 064 0

000ge

JuoV g8
tvagnog)

=V L60H MaN

/J MJ& \m

L.

'
L
lnl_

o€ _rmn T

I.’J e 1, " —
ST E

ST1304dVd dONVHOX3 ANV’

138NI

¢ einbi4

1v-3




S311H3d0Hd ITOHVYIM VHTAN SAIM dVIN XVL

p 8.nbiyg

EN

| AV

L TP y¥opt 1es |
X \AN\A»
rwu.:. -_P:ﬂum:
DY
PRI R
N .“A 2151 .,.,
N NS Y vy s

il & R R

Q SR ' wv..et.va/ . QIR

& ; : LA v ¥

AN - =

LN Y

! mv rng(; = 2108730 _V ;

! N 1 :

! oy, / LN ] : ] g

ETA \ . !
i A i

o Iﬂ.\ ® S 3408 K m a

L ANk I DIONY =D oy &%ﬂ

X A TR AR SN IRARE AR Y NN .
BN Jod gL
Trerel—  IEr e, U .
VEY-E-L R
‘ _ Zyiey-e-L

Siev-e-L

¥2.:60-€-L

il

£2¢-:60-t-4



The County of Hawaii General Plan Land Use Pattern Allocation Guide (LUPAG)
Map designates the properties as "Industrial." The NELHA properties are zoned MG-1a,
MG-3a and Open (Figure 5). The properties are located within the County of Hawaii’s
Special Management Area (SMA).

The exchange parcel, which is undeveloped, has been incorporated into the HOST
Park Master Plan (R.M. Towill, 1989) (Figure 6).

D. PROJECT OBJECTIVES

NELHA’s objectives for the exchange lands are to subdivide and lease parcels for
aquaculture, energy and other uses in conformance with the HOST Park master plan. At
this time, the only identified tenant for a portion of these lands is KAD Partners. The KAD
Project is conceived as an integrated ocean science and technology center which includes
marine education and research (Ocean Center), ocean engineering (OTEC Power Plant),
and aquaculture (Lobster Farm) components. The project concept is based on multiple
usage of the available ocean resources. Cost effectiveness will be maximized by integration
of project infrastructure and shared administration. The project also includes provision of
a Visitor Center for NELHA, extension of Wawaloli Beach and an Archaeological Preserve.

The Ocean Center is intended to function with the essential social characteristics of
a public facility such as an art museum, library, or park. However, it is critical to distinguish
this facility from commercial marine parks, theme parks, and roadside zoos. This distinction
will be evident in the planning and implementation of the facility design, facility public
relations activities and the ongoing operations of the facility as they define its character.
The intended character of the facility is exemplified in the following theme statement
developed by the design team:

The Ocean Center is to be a world class, profitable, state-of-the-art facility
designed to educate, entertain, and inform visitors about the terrestrial and
marine environments of the Pacific islands and about the activities of marine
researchers in an exciting and compelling manner so that visitors will acquire
a new appreciation of the value, diversity, and beauty of the ocean’s resources
and a greater awareness of the consequences of human interactions with the
environment.

A significant aspect of the Ocean Center made possible by the availability of the
clean, cold, deep-ocean water at NELHA is that it is intended to provided a complete
overview of marine ecology, natural history, fisheries and research activities, and
environmental concerns of the region - ranging from the Pacific Arctic to the Pacific
Antarctic.

Aquaculture is a natural adjunct to the Ocean Center and ocean energy extraction
components of the project in that it provides a means of further utilizing the available
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seawater resources in a beneficial way. The commercial aquaculture component of the
KAD Project, the Lobster Farm, is intended to profitably apply innovative and technically
sound techniques of aquaculture production developed by KAD Partners. The aquaculture
project component is a means of creating a valuable product, additional employment, and
diversification of the regional economic base while demonstrating environmentally
compatible utilization of ocean resources.

The OTEC component would generate electrical energy from the ocean resource.
OTEC supplied power would replace electricity which would otherwise be supplied by
HELCO. All of the seawater pumps would be powered by the OTEC Plant. These pumps
would provide large continuous supplies of cold and warm seawater for applications over
a wide temperature range. The net effect of the OTEC energy would be to reduce the need
for additional generating capacity.

E. GENERAL DESCRIPTION OF THE ACTION

The description below and much of the information provided in this SEIS pertains
specifically to the KAD Project. Neither potential tenants nor intended uses of other
portions of the exchange parcel have been determined. It is assumed that other future uses
would be similar to existing uses of NELHA properties. Further environmental assessments
will not be required unless a proposed future project, its impacts and mitigation of those
impacts have not been considered in prior EISs.

NELHA would be responsible for providing certain infrastructure and services for
tenants of the exchange parcel. These actions were described and their impacts assessed
in previous EISs, the contents of which are incorporated herein by reference. Principal
among these are supplies of warm and cold seawater. Seawater would be provided by two
pipelines positioned within the approved ocean use corridor. Total seawater volumes are
presently estimated to be 60,000 gpm (30,000 gpm per pipeline), although optimization could
lower the volume or change the ratio of warm and cold water. Direct impacts to the
nearshore environment would be minimized by using construction technology such as slant
drilling to pass beneath beach and reef areas. An experimental slant drilling program was
recently completed at NELHA. Such technology, when feasible, has been identified in prior
EISs and permits as a desirable alternative to trenching across the shoreline and nearshore
shelf off Keahole Point.

The proposed KAD Project would use 40 of the 83 acres obtained in the land swap
and 26 acres of previously zoned HOST Park lands (Figure 7). KAD Partners would
develop, own and manage all components of the project. The individual components of the
KAD Project (Figure 8) are described in the following sections.
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1. OTEC POWER PLANT

KAD Partners would build and operate an OTEC plant (1 MW gross) on three acres
of the exchange parcel. The proposed OTEC plant would be a closed-cycle ammonia
turbine electrical generator driven by the heat difference between cold seawater pumped
from deep offshore and warm seawater pumped from the surface water offshore.
Development of this type of technology was one of the earliest reasons for establishment
of the NELH and subsequently, HOST Park. The pioneering research done at Keahole
Point has helped advance the technology to its present emerging commercial status.
NELHA would provide the pipeline and pump station, which would service other tenants
as well. Power for the pumps would come from the OTEC plant.

Current engineering analysis indicates that the OTEC plant can deliver adequate
amounts of water to an elevation of approximately 35 feet above sea level. Within this
limitation, both the Lobster Farm and the Ocean Center could be supplied water on a
gravity flow-through basis. :

The OTEC effluent would supply the Lobster Farm with two seawater supply
streams, one cold (about 100 Celsius) and one warm (about 210 Celsius). The actual
blending of seawater to the appropriate temperature specification would be accomplished
in a mixing sump from which the blended water would be distributed to the local sub-system
such as the hatchery, broodstock holding or growout enclosure.

The facilities associated with the OTEC plant include the plant itself, the pump
station and pipelines, a network of distribution pipelines for effluent waters, an
administrative office, a maintenance area, and a visitor area. The Plant would employ three
people. Capital costs are expected to be about $3,000,000.

2. OCEAN CENTER

The Ocean Center would consist of a set of low buildings, most enclosing below
grade aquatic and botanical exhibits. The facility would be designed to accommodate an
annual attendance of 500,000, a daily attendance of 4,400, and a peak in-facility population
of 1,760 persons. The facility would be open to the public daily between the hours of 10am
and 6pm. At this size, 38 full-time employees would be required. The Ocean Center would
occupy 12 acres, including parking.

Public areas would be aligned around a central lobby, as would visitor service
elements such as food services and a gift shop. The administrative, operational, research
and educational functions would also be located in this area. From a central parking area
(capacity 628 to 942 automobiles) visitors could access the Visitor Center, the Ocean Center,
administrative offices or the education/school group entry. Provisions are planned for bus
drop-off and remote bus parking. Access for deliveries, service vehicles and employees
would be via a separate driveway around the perimeter of the facilities.
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Adjacent to the bus drop-off and visitor parking lot would be a landscaped entry area
providing information about the Ocean Center and a covered reception area for queuing,
ticket purchase and group entry. This lobby would also provide access to the administrative
offices, restrooms, first aid services, telephones, gift shop, and general information and
orientation services.

Because of the length of time required to adequately tour the Ocean Center, a
restaurant facility would be provided. Evening operation of this facility is a possibility, as
is evening pse for catered events or meetings. Food storage and preparation, staff areas and
service access would be required. Midway through the facility a second set of restrooms
would be available, and as attendance grows, a smaller snack bar could be added there.

The exhibit area, most of which would be below grade, would be bracketed by: 1) an
introductory exhibit, perhaps using a multimedia film or visual presentation with a spoken
narrative to explain the purpose of the facility, outline the central exhibits and provide
information about other events and programs, and 2) a final exhibit to recap the events and
purpose of the facility, provide information about other related activities and programs, and
redirect visitors to the lobby area.

The exhibit components of the Ocean Center would be designed to be visited in
sequence from the entrance to the exit. The major natural history exhibits would be located
in excavations forming the ground floor of the facility, while the operational facilities and
visitor services would be located at-grade, forming the second level.

The exhibits would be focused on specific island habitats of the Pacific. Each island
community has specific geological and evolutionary history, and each has stories that
illustrate the rapid evolution and specialization of island and isolated species. Stories such
as speciation, migration and genetic drift of populations would illuminate the diversity and
breadth of natural history. Exhibits would be sequenced in order from the North Pacific
Deep Water exhibits to an Australia-Pacific Rim exhibit. Each major tank or habitat exhibit
would be supported by a gallery of smaller tanks to allow for close-up viewing, interpretation
and the display of small or difficult-to-keep specimens. The transition between major
exhibits would be through underground botanical gardens covered by greenhouse roofs.
Each botanical garden would contain representative flora and fauna found in the terrestrial
environments associated with the various marine habitat exhibits. An outline of the planned
exhibits follows.

L Introduction to the Pacific Islands: a theater area featuring an audio-visual
program outlining the whole Aquarium.

® The North Pacific: a cold environment with schooling, pelagic animals (salmon,
mullet, herring and hake) and major pelagic sharks and rays disrupted by
artificial wave action. In the background would be a kelp forest with its
associated diverse group of coastal fishes and invertebrates. The bottom of the
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tank would be inhabited by an active and diverse community of rockfish,
crabs, wolf eels, and cod.

The North Pacific Gallery areas would contain exhibits relating to the islands
of Japan, the Aleutians, Alaska, Oregon and California. Approximately ten
670 gallon tanks are planned. A potential exhibit in this area is marine
mammals such as California Sea Otters and/or California Sea Lions, but no
performing animal exhibits are contemplated. A major theater would feature
films of the larger cetaceans of the area including dolphins, humpback whales,
right whales and other species, as appropriate.

The South Pacific: Exhibits in this area would feature fauna from the
Galapagos Islands, the coast of South America, New Zealand and other areas.
A major exhibit is planned for the unique fauna that occurs under the
Antarctic ice. Seabirds, including penguins, could be included. A South
Pacific Gallery would contain ten 650 gallon tanks for the display of species
too small or incompatible with species in the larger tanks.

The Tropical Pacific: Major exhibits of Hawaiian Islands fauna are planned for
both interior and exterior areas. Three exterior tanks enclosed in a
greenhouse or otherwise partially shaded would exhibit: 1) the sandy shore
with shore birds, crabs and amphipods on the shore and clams, sea pens,
sponges, urchins and flatfishes in the water; 2) the tidal flat with schooling
fishes, sea turtles and bottom fish; and 3) the intertidal zone/rocky shore with
limpets, barnacles, snails and other encrusting invertebrates, blennies, shrimps,
crabs and worms. The latter tank would have active wave action. The
interior exhibits would display a typical reef area, seafloor vents, deep ocean
animals and pelagic jellyfishes. A Hawaiian Gallery of ten tanks would
display such interesting species as lobsters, seastars, urchins, clams, oysters
and flatfishes.

A Tropical Pacific Exhibit Tank, one of the two largest tanks in the
Aquarium, would display species characteristic of the offshore waters such as
jacks, mullet, snapper, grouper, ocean sunfish, sharks and rays. This tank
would enclose an eight-foot diameter acrylic viewing tunnel through which
visitors would walk.

A Reef Exhibit, likely based on the creatures of the Australian Barrier Reef,
would display the entire vertical organization of the reef, from the inshore
reef flat through the surf zone to the outer reef face and down to the deep
reef base. The Reef Exhibit would be separated into two parts: a deep pool
section exhibiting larger reef fishes, near-reef schooling fishes, and reef
visitors such as black-tip sharks and barracuda; and a lagoon/reef flat section
exhibiting more delicate corals and small colorful reef fish. Because of the

IvV-13



limitations of subdued light, lack of planktonic organisms and balanced water
chemistry, the corals would have to be artificial, fabricated of concrete and
polyester resins.

All of the above-grade exhibits would display examples of marine ecology; those
below-grade, however, would educate the viewer about man’s interaction with the sea and
its creatures. Exhibits would describe aspects of fisheries research, aquaculture,
environmental management and so forth. A final exhibit would emphasize the importance
of oceanic issues to island ecosystems.

Throughout the Ocean Center, professional personnel would be involved in
communicating information about the exhibits and their relevance to the wvisitors.
Demonstrations of actual management practices and animal handling, care and husbandry
would be provided on a scheduled basis.

To operate the Ocean Center, a number of specialized support services would be
required. These include: veterinary care facilities including surgery, large and small animal
holding facilities, office space, storage, and a small laboratory/necropsy area; animal food
service facilities including storage and preparation areas; exhibit maintenance shops; general
service access areas behind the tanks; operating areas for staff offices and rest, animal
quarantine, holding and storage, equipment storage, fabrication and repair, SCUBA
equipment storage and maintenance, employee lockers, showers and storage, and a water
quality laboratory. Provisions for tank isolation and research would be available.

The engineering staff would manage areas and equipment included in a general shop,
loading dock, service yard, life support equipment, building equipment, and the technical
monitoring equipment such as water level, temperature and pump failure alarms.

An educational area would contain classroom space, water tables, laboratory
equipment, educational materials, and video capability to assist in the transmission of
marine and biological science to targeted school groups. Qualified teachers would relate
the specially developed curriculum to small independent study groups.

A research area would contain both wet and dry laboratory space, a science library,
computer and administrative capability to assist visiting researchers and institutions who
have a scientific interest in the marine habitats and ecosystems which have been created by
the Ocean Center. The reproduction and conservation of marine tropical fish and the
understanding of the near shore environment would be areas of concentrated interest and
specialization for the Ocean Center.

The Ocean Center would operate as an independent financial unit with from 38 to
57 employees. It would be sized to accommodate 500,000 visitors per year. Capital and
operating cost estimates for the facility have been based on comparable operations
elsewhere in the United States. Construction costs have been estimated using a 20%
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premium over mainland U.S. costs. Income figures for the Ocean Center have been
estimated based on 1989 State of Hawaii attendance at comparable attractions and is
weighted to allow for the relatively higher per capita spending of Hawaii visitors. Start-up
planning costs are estimated at $1.5 million dollars. Total development costs for the KAD
Project, including the Ocean Center, are estimated at $33 million.

3. LOBSTER FARM

The total nominal facility area would be about 700,000 square feet or approximately
16 acres in either a square or rectangular shape. The entire facility would be covered with
continuous greenhouse modules each provisionally 27 feet wide. If the outside dimensions
of the facility were 700 by 1,000 feet, 26 twenty-seven foot wide greenhouses would be
required. The Farm would occupy a total of 20 acres, mostly on previously zoned HOST
Park lands. The Farm would employ 13 people.

Owing to the quantity and quality of the seawater supply offered by the integrated
project concept, the project has the potential to grow lobsters in near optimal temperature
conditions which are essential to the acceleration of growth and, consequently, to the
economics of production. Lobsters are relatively large crustaceans with very slow growth
rates in nature. Temperature control is the key environmental determinant which makes
it possible to culture lobsters to one pound market size in less than three years compared
to six to eight years in nature. By combining the appropriate flows of warm and cold
seawater from the OTEC water discharge, the optimal range of water temperature for
lobster growth, about 210 Celsius (700 Fahrenheit), can be maintained.

Lobsters present special challenges to a commercial aquaculture venture. They are
benthic (bottom dwelling) creatures that require more surface area than is required by
finfish which utilize the entire water column. They also tend to eat one another when grown
under communal conditions and thus must be individually segregated in a culture system.
These characteristics prescribe the appearance of the culture facility. The animals are
grown in a habitat that is engineered to provide sufficient space for growth and protection
from neighbors. The habitats are fabricated in arrays housing dozens of animals. The
habitat arrays are inserted into shallow tanks that are housed in a greenhouse structure
designed to shade the lobsters from sunlight. The proposed culture facility would cover
about 16 acres with enclosed structures in which the lobsters would spend the 30 months
required for each production cycle. The various stages of the production cycle and
respective facility requirements are described below.

® Breeding: 'The breeding cycle would be completely controlled through
manipulation of the critical environmental parameters of light, temperature
and feeding conditions. A supply of broodstock substantially in excess of
minimum requirements would be maintained in specialized tanks with precise
environmental controls. Enclosures for broodstock would be larger than those
for growout, about three to four square feet per animal. About 20,000 square
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feet would be allocated to broodstock holding, sufficient to maintain several
thousand female lobsters in breeding compartments with an adequate
proportion of male lobsters.

Hatching: The hatchery space requirements would be allotted to three
primary functions: final incubation and hatching, larval rearing, and larval
food production. Prior to egg hatching, a female would be transferred to a
specialized incubation tank. The tank would be temperature controlled and
have a skimmer device to collect the larvae which are periodically removed
to a rearing tank. About thirty incubation tanks would be required within the
hatchery area. The area would have a timer-regulated lighting system with
which to control photoperiod in the incubation and larval rearing areas.

Larval Rearing: Larvae would be held in 40 liter circular tanks having
spherical bottoms and a circulation diffuser to mix the larvae and their food.
Several thousand first stage larvae would be held in the same tank. About 60
units would be sufficient to produce over 2,000,000 fourth stage lobsters per
year. Larvae reach the second stage in about two days; the third in three to
four days and the fourth in four to six days. During this period larval weight
increases by a factor of five. Survival averages 50 to 60%. On about the
eleventh day the larvae begin to molt into small lobster-like creatures which
prefer to crawl about rather than swim. They are then siphoned out of the
larval tanks into individual rearing cubicles and transferred to nursery tanks.

The primary larval food would be brine shrimp, Artemia salina, that would be
consumed in both live-cultured and frozen forms. The frozen brine shrimp
would be acquired in bulk from natural production sites and stored frozen
until needed. Space requirements for rearing live brine shrimp from brine
shrimp cysts (dehydrated eggs) would include hatching tanks, algal culture
space, and brine shrimp rearing tanks.

Growout: The vast majority of the facility space requirements would be
allocated to the rearing of lobsters from their fourth stage juvenile form to
one pound market animals in individual enclosures. Growout production
areas would be subdivided into five phases, with the fifth phase, because of
the size of the animals, requiring about 45% of the entire surface area of the
farm.

Each month, a new batch ("cohort") of lobsters would enter the nursery, the
first growout phase. There would therefore be 30 cohorts maturing
simultaneously at any given time. Approximately three lobsters are
programmed into each initial cohort for every two lobsters expected to
complete the growth cycle. About 30,000 square feet are programmed for the
nursery growout area.
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The 30-month production cycle would be conducted in five 6-month phases,
corresponding to lobster size and the appropriate enclosure size. Individual
lobster enclosures of an elongated hexagonal shape would be fabricated of
plastic mesh in multiple units designed to be inserted into uniform growing
tanks. The five enclosure sizes vary in area from 9 to 148 square inches.

The tanks into which the pen arrays would be placed are shallow (about one
foot in depth), long, rectangular tanks. The actual length of these tanks will
be determined by site constraints; width would be about ten feet. They would
be fabricated of concrete. Tanks would be enclosed in double-poly
greenhouses to minimize sunlight.

Growout tanks would be serviced daily by a mechanized feeder that passes
over the enclosure arrays and provides each individual lobster enclosure with
an appropriate measured food ration. About every six months, each lobster
would be transferred to a larger enclosure, with the market sized individuals
harvested. To avoid the problems associated with accumulation of wastes at
the downstream end of raceway-type tanks, a lateral water distribution system
would be used that disperses the water over the length of the tank and drains
it from a gutter on the opposite side.

Temperature control in the tanks is described above. In addition, the oxygen
concentration in the feed waters would be augmented by injecting pure oxygen
into the mixing and distribution tanks. The seawater, however, cannot be
recycled indefinitely due to the accumulation of ammonia excreted by the
lobsters. Existing biofiltration technology is inadequate to economically
remove ammonia, and regulation of its concentration thus becomes the
primary determinant of the net seawater consumption rate. The fully
operational facility would require a flow rate of about 35,000 gpm without
supplementary oxygenation, or about 8,000 gpm when limited by a safe
ammonia concentration criterion and oxygen is supplied by a diffusion device.
A fortunate corollary benefit is that effluent waters would have concentrations
of ammonia non-toxic to even highly sensitive species such as lobsters.

Modest administrative offices of modular construction similar to those at the
existing prototype facility would provide offices for the General Manager, an
Administrative Assistant, and key department managers. An additional
conference room would be provided for staff meetings and meetings with
visitors. A production worker cafeteria area would provide a dining area,
kitchen appliances, and food preparation space. Adjoining locker rooms
would have restrooms with showers and individual lockers.

Lobster food would be formulated daily in a small processing plant. A shop
would be equipped to deal with all routine maintenance of vehicles and
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implements. This would include work benches, basic metal and plastic
fabrication equipment, and a complement of woodworking and mechanical
hand tools. Storage space of spare parts and consumable supplies would be
provided.

A laboratory divided into wet space with aquaria for holding animals and for
conducting small experiments would adjoin a clean dry area for water
chemistry apparatus, analytical scales and instruments. An isolated area
would be dedicated to pathology and equipped with dissection instruments,
microscopes, refrigerator and basic bacteriology equipment.

A cleaning device, similar to a pool vacuum cleaner, would vacuum
accumulated solid waste from beneath the lobster enclosures, and would
discharge this material into the drainage channels which, in the cleaning
mode, would divert the waste discharge to a common waste drain for the farm
that would discharge into a treatment system for solid waste separation and
disposal.

The Lobster Farm is intended to be a profit center. Historically, the American
Lobster has demonstrated a singular value as a seafood commodity. It is consistently among
the highest priced seafoods and when consideration is given to trading whole live lobsters
compared to the meat fraction of other fish and shellfish, it overshadows other seafood
products in its value per pound of marketable product. Despite unprecedented increases
of lobster supply landed by the fishery during the last decade, its price has outpaced other
seafoods. Compared to a price index of 109 (1982 = 100) for all seafood, American Lobster
recorded a very respectable 122 in 1989. This strong indication of consumer demand took
place while supplies increased 80% from 1980 to 1989.

The Farm is planned to produce 500,000 pounds of American Lobster, Homarus
americanus, per year. The product is destined for domestic consumption in the State of
Hawaii and for export to other Pacific Rim markets. At full production capacity, the facility
would contain about 1.5 million lobsters with an average inventory of about 350,000 pounds.
Annual revenue from the lobster crop is projected at three to four million dollars after the
three years required to develop the production capacity of the facility. The projected
production costs at full capacity total about $3.53 per pound in comparison to a base
projected market price of $6.50 in 1993 which is then escalated by a modest 1% per year
to $6.70 in 1996 when the first output is anticipated.

In anticipation of Lobster Farm sales revenues, a marketing assessment program has
been initiated which involves the pounding of fishery lobsters for resale. The pounded
fishery lobsters would be marketed to Southeast Asian destinations which are unreachable
via a non-stop flight from Maine or Massachusetts. Revenues would be generated based on
a $6.50 per pound unit price FOB Keahole Point.

IV-18



The Lobster Pound would hold lobsters in multi-level trays within a concrete tank
system, more efficiently using the ground area than in the raceway single level configuration
of the Lobster Farm. Individual lobsters would have their claws banded and be held
communally. The Lobster Pound would be supplied with cold water from the OTEC Plant
to slow the lobsters’ metabolic rate and provide a rejuvenation period ranging from two days
to two weeks. Total holding capacity is projected at 50,000 adult lobsters requiring less than
1 acre of greenhouse-covered land area.

4. VISITOR CENTER

The NELHA Visitor Center envisioned in prior EISs and the HOST Park Master
Plan (HTDC, 1989) would be provided by KAD Partners. Admission to the facility would
be free. The focus of the Center would be to inform visitors about the activities at NELHA.
Exhibits would display the species cultured at NELH and HOST Park, demonstrate closed
and open cycle OTEC, explain research activities in progress, and provide information on
the cultural and historical significance of the area.

Tenants of NELHA would be responsible for constructing and maintaining their own
exhibits, and would receive the benefit of potential revenue from sales of their cultured
products. NELHA would be relieved of the capital cost to provide its own display facility
for public viewing. The operation and staffing of the Visitor Center (two employees) would
be provided by NELHA.

3. ARCHAEOLOGICAL PRESERVE

A number of archaeological sites and features have been identified along the coast
in the exchange parcel. Plans for mitigation, including data recovery, passive preservation,
and preservation with interpretation, were initiated by the previous owners and have been
completed by NELHA. The sites of greatest significance are clustered in the southwestern
corner of the parcel which would be established as an Archaeological Preserve of about five
acres in size. Interpretive displays would be established where appropriate in the Preserve,
and additional information provided in the Visitor Center. One full-time staff member
would be available to answer questions and possibly conduct escorted tours through the
Preserve.

6. WAWALOLI BEACH EXTENSION

The Wawaloli Beach Extension would consist of approximately 10 acres along the
shoreline. The area is a mixture of sand and lava rocks interspersed with small trees and
brush. It is presently utilized by area residents as a day use recreation area. The plan
anticipates the development of this area by the upgrading of the existing jeep road,
providing parking spaces, and landscaping irregular-shaped picnic areas improved with
pavilions, tables, and barbecues. Archaeological sites within the area have been surveyed
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by the State Historic Preservation Division and data recovery would be completed prior to
initiating any improvements.

Extension of Wawaloli Beach would be a public service benefit to the community
provided by KAD Partners. The long-term maintenance and operation of the facility would
be jointly administered by NELHA and KAD.

7. OTHER KAD PROJECT ELEMENTS

Certain support services and facilities would be shared among the various
components of the KAD Project. Such facilities would include parking and roads, fencing,
drainage, signage and outdoor lighting, security systems and services, solid and liquid waste
management, electrical and communications utilities management, janitorial and custodial
services and landscape maintenance.

F. USE OF PUBLIC FUNDS AND LANDS

The exchange parcel is owned by the State of Hawaii and managed by NELHA for
the purposes of providing facilities and services to tenants engaged in aquaculture, alternate
energy and related enterprises. To accomplish this mission the State, through NELHA,
would provide funding for essential infrastructure development, such as seawater systems,
roads, potable water distribution, and power and telecommunications distribution systems.

G. PHASING AND TIMING

The KAD Project would be developed over a 30-month period beginning in 1993 and
concluding in 1995. Initial infrastructure work would include grading, perimeter fencing,
landscaping, sewerage, electrical and seawater systems. Additional infrastructure work
would be required in the ten acre Wawaloli Beach Extension and the five acre
Archaeological Preserve. Construction of the major operating components, the OTEC Plant,
Lobster Farm and Ocean Center, would occur simultaneously with the OTEC Plant
scheduled to be operational in 1994. The Ocean Center would open in mid-1995. The
sequence of construction for the Lobster Farm would correspond to phases of the
production system, with completion approximately 26 to 28 months after construction start-
up and operationally deployed in about 30 months. Lobster harvesting would begin after
about 36 months (1996).
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V. ALTERNATIVES CONSIDERED
A. SITES

The NELHA facility is unique in the world in providing opportunities for commercial
applications of ocean thermal gradients. The proposed KAD project integrates several
components, the OTEC plant, the Lobster Farm, the Ocean Center, and the Visitor Center,
efficiently entwining utilizations of the unique resources available. The site and the project
are inseparable.

B. PROJECT COMPONENTS
1. OTEC PLANT

The Natural Energy Laboratory has been at the forefront of OTEC research since
its earliest operations. The mission of HOST Park is to provide opportunities for
commercialization of technologies incubated at NELH. The purpose of the OTEC Plant
is to provide electricity to power the seawater pumps. The small amount of power
estimated to be in excess of the pump needs would be used within the KAD Project. The
OTEC Plant would also provide seawater at a broad potential range of water temperatures
to the Ocean Center, Lobster Farm, Visitor Center and other HOST Park tenants. The
OTEC Plant is essential to the project and a most appropriate use on the site. The
alternatives would be to rely solely on the HELCO grid, a system presently experiencing a
lack of capacity, or to install fossil-fuel burning diesel generators. Neither of the alternatives
would provide the flows of warm and cold seawater essential to other project components.

2. OCEAN CENTER

The Ocean Center concept, with its focus on education and research, is appropriate
for the site and it complements other project components both thematically and in terms
of operational integration. The Ocean Center would provide a captive user for both the
seawater and the electricity produced by the OTEC Plant. Revenues generated by the
Ocean Center would be used to offset the costs of developing the Visitor Center,
Archaeological Preserve and the Wawaloli Beach Extension. Thematically, the Ocean
Center would make use of a broad range of water temperatures blended from the warm and
cold waters flowing through the OTEC Plant to simulate marine ecosystems around Pacific
Islands from low to high latitudes. Exclusion of the Ocean Center would unbalance the
project economically and ecologically.

3. LOBSTER FARM
Aquaculture is one of the anticipated and intended uses of HOST Park. Selection

of a cold water species, such as the American Lobster (Homarus americanus), utilizes a
significant volume of the cold water required to operate the OTEC Plant. Secondary water
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usage in aquaculture is intrinsically productive, and economically necessary to the
development of OTEC technology.

Technology for the Lobster Farm has been developed by the principals of KAD
Partners over more than twenty years of research and development. The facilities design
and operations plan implement over thirty years of academic, public and proprietary
research into all aspects of lobster cultivation.

The opportunities of the site, the technical appropriateness of the species, the
sophistication of the technology are intriguing, but it is the market potential of the product
that completes the aquaculture component, rendering it potentially profitable. Selection of
any other culture species would increase the technical risks to the venture while decreasing
the potential returns.

4. VISITOR CENTER

Integration of the Visitor Center with components of the KAD Project would provide
a focal point and much needed facility in which to present to the public information about
the research and produce of NELHA and its tenants. The location is good because of
proximity to the Ocean Center where visitors would be concentrated. It would also make
use of available seawater supplies. The alternative would be development at another
NELHA site with other financing.

5. OTHER PROJECT COMPONENTS

The Archaeological Preserve and Wawaloli Beach Extension are necessary and
appropriate uses of the coastal portions of the site. Improvements to these resources would
be required of NELHA, regardless of the specific projects proposed for the exchange parcel.
The proposed project includes provision of these improvements at no cost to the State.

C. SITE PLANS

During the planning process the configuration of the major site components evolved
in consultation with the State, County and nearby land owners. The plan (see Figure 8)
features the Lobster Farm to the north, and the Ocean Center to the south. Supporting
infrastructure, including the OTEC Plant and the sewage treatment plant would be
efficiently located in a corridor bisecting the KAD site between the two primary
components. The advantages of this site plan include placing the primary visitor attraction,
the Ocean Center, adjacent to the proposed ’O’oma II Resort, thereby creating a smoother
continuum of uses from industrial and aquacultural to educational and cultural to residential
and resort. Placing the primary visitor attraction as far as possible to the south also
minimizes the impacts of airport noise on Ocean Center visitors.



D, ALTERNATIVES TO THE KAD PROJECT

Other potential uses of the exchange parcel include high to low volume ocean water
uses including aquaculture and OTEC, appropriate industrial uses, support commercial uses,
education, infrastructure and open space, as described in the HTDC FEIS, the NELH
FSEIS, and the HOST Park Master Plan (HTDC, 1989).

E. NO ACTION

The No Action Alternative and its implications were thoroughly discussed in the
HTDC FEIS. Its adoption would constitute a major shift in State policy.












V1. DESCRIPTION OF THE AFFECTED ENVIRONMENT, POTENTIAL
IMPACTS
AND PROPOSED MITIGATION MEASURES

A, PHYSICAL ENVIRONMENT
1. METEOROLOGY, CLIMATOLOGY AND AIR QUALITY

a. Regional Overview

Coastal areas of North Kona have a semi-tropical, semi-arid climate. The average
annual temperature is 750F, with an average high of 830F, and an average low of 67°F.
Relative humidity is generally stable year-round, the daily average ranging from 71 to 77
percent. Average annual precipitation in Kailua-Kona is 25 inches, however NELHA has
ten years of records from its own station at Keahole Point which indicate an annual
precipitation of just over 13 inches. Solar radiation at the site is constant, with the days
cloud-free an estimated 95% of the year (HTDC, 1985). Pan evaporation is typically high,
in the general range of 0.18 inches per day for the winter and 0.36 inches per day for the
summer as measured at Anachoomalu (Kay, et al., 1977). Annual evaporation thus exceeds
precipitation by a factor ranging from nearly four to well over seven.

The North Kona Coast is largely sheltered from the predominant trade wind system
by the land masses of Mauna Loa, Mauna Kea and Hualalai. Trade winds pass over the
east rift of Kilauea and cross South Point and the lower southern slope of Mauna Loa. As
the air passes the southern tip of the island, frictional forces cause it to turn northward into
a convergence behind the mountains. At the same time, heating of the protected lee slope
of Mauna Loa and, to a lesser extent, Hualalai drives an upslope onshore wind. This is the
"Kona Sea Breeze" (Schroeder, n.d.). This breeze meets whatever trade wind flow crosses
the Saddle and a precipitating cloud band forms. This accounts for the mid-elevation band
of higher rainfall which lies between the 1,200- and 3,000-foot elevations on the leeward
slopes of Hualalai and Mauna Loa. Rainfall decreases at lower elevations near the coast.
After sunset the land cools and a downslope breeze drains offshore. Typical wind velocities
range between 3 and 14 knots. One implication of this circulation pattern is that sulfur
dioxide, the predominant pollutant emitted from Kilauea volcano, oxidizes to sulfur trioxide,
is injected into the Kona Sea Breeze where it can meet water vapor in the mid-level clouds
and be incorporated as acid rain. A second implication is that air pollutants injected into

-this system will tend to persist in the area rather than be blown offshore by tradewinds as
is the case in most other leeward areas of the state.

b. Local Conditions
Present air quality in the project area is influenced by air pollutants from natural,
industrial, agricultural and vehicular sources. Natural sources of air pollutant emissions

which may affect the project area include the ocean (sea spray), plants (aero-allergens), wind
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blown dust and volcanoes. Of the natural sources of pollution, volcanoes are the clearly the
most significant. This is especially so since the latest eruption phase of the Kilauea volcano,
which began in 1983. Emissions from this eruption can be seen in the form of volcanic haze
(vog) which persistently hangs over West Hawail. In a study of the volcanic aerosol
Morrow, et al. (1991) found annual sulfate levels in Captain Cook comparable 1o those in
mainland urban areas.

The major industrial sources in the project vicinity include the Keahole Power Plant
(operated by Hawaii Electric Light Company) and the Kailua Landfill, operated by the
County of Hawaii. Emissions from the landfill consist mainly of fugitive dust from heavy
equipment operations and noxious fumes from underground fires, which have been the
subject of numerous complaints from people residing and working nearby. The project is
situated far enough away so as not to be adversely impacted by emissions from the landfill.

Keahole Airport is a major source of air pollutant emissions. Aircraft, motor vehicles
and fuel handling and storage are a significant source of carbon monoxide, nitrogen oxides,
hydrocarbons, and to a much lesser extent, particulate matter and sulfur dioxide. These
emissions are expected to increase in coming years as a result of airport expansion. Despite
the significant emissions, however, ambient concentrations of these pollutants are projected
to remain in compliance with federal and state ambient air quality standards (Morrow,
1988).

Queen Kaahumanu Highway is the region’s major arterial roadway, and motor
vehicles traversing it contribute exhaust gases to the air. Vehicle exhausts contain carbon
monoxide, nitrogen dioxide, ozone and lead. The latter three are generally broad-scale
problems, if present, and rarely if ever exceed Ambient Air Quality Standards (AAQS) in
Hawaii. It is likely that elevated concentrations of exhaust are confined to limited areas
near intersections where and when traffic congestion occurs during poor dispersion
conditions. Carbon monoxide would be the primary pollutant of concern.

The State Department of Health operates a network of air quality monitoring stations
at various locations around the state. Unfortunately, very little data are available for the
Island of Hawaii, and even less are available for the Kona area, specifically. Sulfur dioxide
and particulate matter concentrations were monitored at Kealakekua during 1985 and 1986;
no exceedences of state or federal AAQS were recorded.

c. Regulatory Standards

Ambient Air Quality Standards (AAQS) have been established by the federal
government (Code of Federal Regulations, Section 40, Part 50) and the state (Chapter 11-
59, Hawaii Administrative Rules). These are summarized in Table 1.

National primary standards are intended to adequately protect the public health.
National secondary standards are intended to protect the public welfare including such
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things as visibility, comfort and the natural or built environment. Hawaii’s standards are
intended to protect public health and welfare as well as to prevent the significant
deterioration of air quality. Averaging times reflect a balance between the persistence of
a pollutant and the exposure required to violate the basis of the standard. Hence, the short
averaging times for carbon monoxide standards. The state standards are often more
stringent than the federal standards, most notably in the case of carbon monoxide.

TABLE 1
AMBIENT AIR QUALITY STANDARDS
| o | MAXIMUM ALLOWABLE CONCENTRATION
POLLUTANT | AVERAGING | = = (ug/m) |
Gein TIME NATIONAL . NATIONAL | STATE OF
| PRIMARY | SECONDARY | HAWAI
Suspended Annual - - 60?
Particulate b
Particulate Annual 50 50 -
(¥

Matter 24 Hours 150 1500 i

Sulfur Annual 80 - 80
Dioxide 24 Hours 3650 i 365b

3 Hours - 1,300° 1,3000

Nitrogen Annual 100 100 70
Dioxide

Carbon 8 Hours 10,000° - 5,000°
Monoxide 1 Hour 40,000 i 10,000°

Ozone 1 Hour 2350 235P 100P

Lead Calendar 1.5 1.5 1.5

Quarter

4Geometric mean
PNot to be exceeded more than once per year
“Particles less than or equal to 10 microns aerodynamic diameter



d. Potential Impacts

No significant change in the site’s macro (or regional) climate is anticipated as a
result of the proposed action. Modification of the micro (or site-specific) climate will result
from the planting of shade trees and the construction of buildings that channel air flows.

An assessment of the existing air quality in the project area and the potential short-
term and long-term direct and indirect air quality impacts that could result from the
construction of the adjacent proposed *O’oma II project was conducted by B.D. Neal &
Associates in November 1990. This study is directly relevant to the actions proposed by
NELHA. Impacts to air quality as the result of the proposed project can be differentiated
between short-term and long-term impacts.

Short-term direct and indirect impacts to air quality could potentially occur due to
project construction. There are two potential types of air pollutant emissions which could
directly result in short-term air quality impacts during the construction phase: (1) fugitive
dust (particulate matter) from vehicle movement and site excavation; and (2) exhaust
emissions (primarily nitrogen oxides, but also carbon monoxide, sulfur oxides and
hydrocarbons) from on-site diesel construction equipment. Indirectly, there could also be
short-term impacts from slow-moving construction equipment traveling to and from the
project site and from a temporary increase in local automotive traffic caused by commuting
construction workers. Carbon monoxide comprises the largest fraction of emissions from
gasoline-powered vehicles.

After construction is completed, use of the proposed facilities would result in
increased motor vehicle traffic on nearby roadways, potentially causing long-term impacts
on ambient air quality in the project vicinity. Motor vehicles with gasoline-powered engines
are significant sources of carbon monoxide. They also emit nitrogen oxides, and those
burning leaded gasoline contribute lead to the atmosphere. As older vehicles continue to
be taken out of service, lead emissions from this source are approaching zero. Lead in the
atmosphere is not considered to be a problem anywhere in the state.

Potentially the most problematic area in terms of air pollutants would be the parking
lot near the Ocean Center. This would be a result of both the concentration of vehicles and
the presence of a large number of pedestrians. The intersection at Queen Kaahumanu
Highway would be less a problem because most vehicles are enclosed and air conditioned,
and pedestrian traffic is almost non-existent.

e. Proposed Mitigation Measures

Strict compliance with State of Hawaii Air Pollution Control Regulations (Section
11-60-5, HAR) regarding establishment of a regular dust-watering program and covering of
dirt-hauling trucks would be required to effectively mitigate fugitive dust emissions from
construction activities. Twice-daily watering is estimated to reduce dust emissions by up to
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50 percent. Soil transported onto paved roads by construction vehicles and activities should
be promptly removed. Use of wind screens and/or limiting the area that is disturbed at any
given time may be required in sensitive or dust-prone areas. Paving of designated areas and
landscaping as early as possible in the construction sequencing would reduce total fugitive
dust emissions. Construction equipment should be properly maintained and tuned to
minimize exhaust emissions (Section 11-60-4, HAR). Equipment should be shut down rather
than left idling when not in use.

Both active and passive mitigation measures would reduce exposures to operations-
related emissions. Active mitigation measures could include both design and operational
components. Human exposure to exhaust emissions could be minimized by routing
pedestrians out of the parking area as quickly as possible. Operationally, buses and other
vehicles should be shut down when parked, rather than left idling. To the extent possible,
arrivals and departures should be scheduled throughout the day, avoiding peak traffic hours.

Passive mitigation will result from implementation of more stringent federal
regulations pertaining to increased efficiency in removing carbon monoxide and nitrogen
oxides from the exhausts of new motor vehicles. By 1995 emissions of carbon monoxide are
expected to be reduced about 30 percent due to the replacement of older vehicles

2. NOISE AND VIBRATION

a. Existing and Projected Acoustical Environmental

NELHA is an industrial facility adjacent to a busy regional (eventually to be
international) airport. Ambient noise and noise impacts to properties on both sides of
NELHA have recently been examined. Noise impacts associated with the ’O’oma II project
were analyzed by Darby & Associates in November 1990. Noise impacts associated with
expansion of Keahole Airport were addressed in the Noise Compatibility Program for the
Keahole Airport Master Plan (KPMG Peat Marwick, 1987). A summary of relevant
analyses is presented below. '

The major source of man-made noise affecting the project site originates from air
traffic operations at the Keahole Airport. Otherwise, most of the site is exposed to
relatively low ambient noise levels, with wind, surf and occasional traffic being the only
noticeable sounds.

The most dominant aircraft noise is that from inter-island jets flying over the coastal
portion of the project site, after taking off from Runway 17 at Keahole Airport. The normal
flight pattern is a right turn out to sea, shortly after takeoff. This flight pattern is followed
by commercial flights to Honolulu and Kahului, the two predominant destinations for
aircraft leaving Keahole Airport. Less commonly, aircraft also fly over the project site on
their final approach to Runway 35.



In measuring the impacts of noise, it is important to note that although people
respond to the noise of single events, the long-range effects of prolonged exposure to noise
appear to correlate best with cumulative metrics. "Ldn" is the Federal Aviation
Administration’s (FAA) standard metric for determining such exposure to noise. It
measures average sound level in decibels for the period from midnight to midnight, obtained
after the addition of ten decibels to sound levels for the period 10 P.M. to 7 A.M. the next
day, local time. Aircraft noise exposure maps with continuous noise contour levels of Ldn
55, 60, 65, 70 and 75 have been prepared showing anticipated 1990 and 2005 noise contour
lines (KPMG Peat Marwick, 1987). These maps are reproduced as Figures 9 and 10.

b. Regulatory Standards and Guidelines

Development of the NELHA exchange parcel would not involve any residential uses
so standards and guidelines developed for that purpose by the U.S. Environmental
Protection Agency (EPA), the federal Department of Housing and Urban Development
(HUD), and the State of Hawaii do not apply. Table 2 summarizes the Federal Aviation
Administration’s suggested land use compatibility standards for various land uses in aircraft
noise €Xposure areas.

C. Potential Impacts

The 1990 noise exposure contour map (Figure 9) shows that the project site would
be exposed to Ldn values between 65 and 75. The 2005 exposures are about five points
lower over the project area. Most of the types of land uses being proposed are compatible
with the projected noise levels; however, for auditoriums and offices some noise level
reduction (NLR) would be required. All of the Ocean Center exhibits, including the
botanical gardens, would be enclosed in greenhouse structures.

In comparison to aircraft noise exposure levels, the added noise due to elevated
traffic levels would be insignificant. For example, the increase in traffic noise along Queen
Kaahumanu Highway due to the completion of the proposed *O’oma project is expected to
be about 1-1/2 dB to the south of that project site and less than 1 dB to the north. This
degree of increase is not considered significant.

Operational noises such as those from the sewage treatment plant, air conditioning
system, pumps, fans, trash compactors and any other stationary equipment would not exceed
noise levels established as guidelines by the State Department of Health (at this time only
the City and County of Honolulu has adopted these noise regulations, and they are thus not
applicable in the County of Hawaii). Because the infrastructure for the KAD Project is
clustered between the Ocean Center and the Lobster Farm, these noises would not impact
adjoining residences at ’‘O’oma II. The ’O’oma site plan also calls for a 15-foot high berm
and a 100-foot wide landscaped buffer along sensitive areas of the resort.
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TABLE 2
SUGGESTED LAND USE COMPATIBILITY STANDARDS
IN AIRCRAFT NOISE EXPOSURE AREAS

The designatione contained in thie table do not constitute a federsl daterwnination
that any use of land eovered by the progras is ptable or bis under
foderal, State, or locel law. The responsiblility for determining the acceptadle
and psraizsible land uses and the relationahip betweon spacific properties and
spacific nolas contours rests with the local authorities. FAA determinations under
Part 130 ave not intended to substitute federslly determined land wses for those
determined to be mppropriate by loca) authorities in vesponse Lo locally determined
neads and values in schisving nolas cospatible lard wses.

Land uss 14n 55 to 63  Ldn 6% to 70 Ldn 70 ¢o0 75 Over Ldn 73

Realdential:
Renidential, other than mobils
homes and transient lodgings Compatibls® RLR requlredb LR requiudb Incompatible
Mobile howmee Cowpatible® Incompatible  Incompatibla I patible
Transient lodgings Ce-pndbla‘ HLR required” WLR roquludb Incompatible

Public uset
Scheols, hospitals, and

nuraing homes Cowmpatible® HLR requiredb Incompatibla  Incompatible
F Churches, sudltoriums, and

concert halls Compatible HLR nquhedb #LR required Incompatible

Governsentzl sarvicea Compatiblae Compatiblae FLR required WLR ragquired

Transportation Compatible Compatible Compatible® Compatible®

Patking Compatible Compatible Compatible® Compatible®

Commarcial use: {
officas, business, and
professional Compatible NLR required NLR required NLR required '
Wholesale and retail--building
materials, hardware, and farm

equipment Compatible Compatible Corpatidla® Compatibla®
Retail trade--genaral Compatible NLR required NLR required KLR required
yridities Compatible Compatible Compatible® Compatible®
Commynication Compatible HWLR required WNLR required HLR vequived

Manufacturing snd production:

Manufacturing, general Compatible Compatible Coqutlblac Compatible®

Photographic and optical Compatible Compatible NLR required NLR required

Agriculture {except livestock)

and forestry Compatible Compatible Compatible Compatible

Livewtock farming and breeding Compatible Compatible Compatible Incompatible

Hining and fishing rescurces

production and extraction Compatible Compatible Corpatible Compatible
Recreational:

Outdoor sports aranas and

spactateor sports Compatible Conpatible Corpatible Incompatible

Outdoor mueic shells,

amphitheaters Compatible 1 watible I mpatible ¥ patible

Nature exhibits and zoos Compatible Compatible Incompatible Incompstible

Asusements, parks, resorts,

and camps Compatible Compatible Compatible Incompatible

Golt coursas, riding stables,

and water racreation Compatible Compatible Compatible Incompatible

Ldn = Yearly day-night sound level in decibela.

Compatible = Generally, no spectal noise attenuating materials are required to achieve an
interior noise level of Ldn 45 tn habitable spaces, or the activity {whrther indoors or
outdocrs) would not be gubject to & signiffcant adverze effect by the outdcor noise
leval,

HLR = Noise Level Reduction. HLR {s usod to denote the total amount of noian transsission
loas in decibels required to reducs an exterior nolse level in habitable interior apacas
to Ldn 45. 1In wmost places, typlcal butlding construction avtomatically provides an NLR
of 20 decibela. Tharefora, if & structure is located in an srea exposed to alrcraft
notas of Ldn 65, the intertor level of noise would be about ldn 4%5. If the structure i»
locsted in an area ewxposed to atrcraft nolse of Ldn 70, the interior lavel of noise wnuld
be about Ldn 50, so an additional NLR of 5 decibels would be requived if not afforded by
the normal construction. This NLR can be achieved through the uae of nolse attenuating
materials in the conatruction of the atructure.

Incompatible = Generally, the land use, whether f{n a structure or an outdoor activity. is
considecrsd to be incompatihle with the cutdoor nolse exposurs, even if special
attensating matertals were to be used in the construction of the building.

&. In climstes where cxisting structures have thin, single-wall construction with ainimal
insulation, the LAn 55 to 65 area may not ba compatible without additipnal noize level
reduction lncorporated into the design and construction. Howevar, it should be noted
that in many urban areas, the amblent nolse level say be above Ldn 65, so structures i(n

. the Ldn 53 to 65 area sust be evaluated on & case-by-cese basis.

b, The land use is generally incompatible and should only be permltted in areas of infill in
existing nelghborhoods or where the community determines that the use must ba allowed,

€. HNLR required in offices or other arcas with nolse-sanaitive activities,

Sourse; Peat Marwick, as derived from the U.S. Department of Transportation, Federal
Aviation Administration, Fedoral Aviatlon Requlstions (FAR) Part 150, "Alrport Nolse
Compatibility Planning,® Code of Federal Ragulatinns, Titls V4, Chapter 1,
Subchapter 1, Part 150, Table 1, January 18, 1965.
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Development of the project site would involve grubbing, grading and the construction
of infrastructure and buildings. The various construction phases of a development project
generate significant amounts of noise. Actual noise levels would depend on the methods
of construction employed during each stage of the process. Earthmoving equipment such
as bulldozers and diesel powered trucks would probably be the loudest equipment used
during the construction. However, because there are no residences within several miles of
the project site, impacts to residents would be negligible.

It is probable that blasting would be employed in excavating the exhibit areas of the
Ocean Center. Blasting was addressed in previous EISs for NELHA properties, particularly
with regards to impacts to marine mammals from blasting in the marine environment. The
proposed action would not require blasting in the marine environment.

d. Proposed Mitigation Measures

The key factors relative to aircraft noise exposures at the project site are 1) that
there are no residential uses proposed, and 2) there would be no (or very limited) nighttime
exposures. If the night cargo flights which typically use older, noisier aircraft are removed
along with the 10 dB penalty for nighttime intrusiveness, the Ldn contours for 1990 would
likely show compatibility with all proposed uses. As discussed above, projections of Ldn
contour lines for 2005 show reductions in noise from the 1990 levels. This is due to two
factors. First, the aircraft mix itself will change due to greater use of Stage 3 (quieter)
aircraft. Second, the planned lengthening of the runway to the north would reduce noise
impacts to NELHA and other properties to the south of the airport. A longer runway would
allow higher aircraft elevations over the project area and lower thrust from reduced flap
angle with increased land speeds possible.

Much of the proposed development would be within substantial structures, portions
of which would extend below grade. This would effectively eliminate any noise exposure
problem. Additional design measures could provide a higher than normal degree of sound
insulation for above grade structures. Clearly the success of the proposed project would
depend on the quality of the experience of the visitor to the Ocean Center and NELHA
Visitor Center. Mitigation of aircraft noise impacts is a primary criterion for architectural
design development.

All equipment powered by internal combustion engines would have exhaust mufflers.
The noise from ground maintenance operations would not cause "unreasonable" or
"excessive” noise as defined by "Chapter 43 - Community Noise Control for Oahu,"
(Department of Health, State of Hawaii, Administrative Rules, Title 11, 1981). It should
be noted that no similar rules have been adopted by Hawaii County.

All construction equipment and on-site vehicles or devices requiring an exhaust of

gas or air must be equipped with mufflers. Also, construction vehicles using trafficways will
satisfy the noise level requirements adopted for Oahu for similar noise generation ("Chapter
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42 - Vehicular Noise Control for Oahu," Department of Health, State of Hawaii,
Administrative Rules, Title 11, 1981.)

If blasting is used in the excavation of the Ocean Center, there would always be
undisturbed land between the blasting site and the open sea such that there would be no
overpressure pulses to injure endangered species (namely humpback whales and green sea
turtles) or other marine mammals. NELHA and its tenants have conducted blasting
operations many times previously without adverse environmental effects or disturbance to
neighbors. Prior to blasting, potentially affected neighbors, particularly the airport, would
be notified.

3. TOPOGRAPHY, GEOLOGY AND SOILS

a. Topography - Impacts and Mitigation

The topography of the NELHA site at Keahole Point is generally level and varies
from sea level to approximately 20 feet above MSL. The coastline is rocky and contains
intermittent coral and basaltic (black) sand beaches, as well as basalt boulder beaches. The
shoreline varies from level areas to elevations up to 15 feet which drop steeply into the
ocean to depths of -10 to -20 feet. The nearly vertical areas of the shoreline have numerous
caves and lava tubes extending horizontally under them (HTDC, 1985).

Average slopes in the HOST Park area are less than five percent, sloping downward
from Queen Kaahumanu Highway (elevation approximately 120 feet) toward the ocean.
The predominant land type is pahoehoe lava with smaller areas of a’a lava and beaches.

The KAD Project site is on a westerly facing slope from sea level to elevation 50 feet.
The ground is relatively flat, but with areas of abrupt relief (to 12 feet) in the lava flows.
No significant soil cover is present. Because of the relative flatness of the site, large-scale
reshaping of the ground would be minimized. Construction of proposed improvements
would alter the existing site conditions through clearing, excavating, filling, landscaping, new
and expanded roadways, and lighting improvements. The landscape areas would require
importation of soils. The exhibit tanks of the Ocean Center would be excavated, but the
general contours of the land would be retained.

b. Geological Setting and Hazards
(1)  Geology

The Keahole Point region consists of primitive basalts of the Hualalai volcanic series,
the principal effusive rock of Hualalai volcano (Stearns and MacDonald, 1946). The series
is composed of heterogeneous, poorly-layered, laterally and vertically restricted units of aa,
clinker, and pahoehoe lavas consisting predominantly of basalts and olivine basalts.
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Individual units extend laterally no more than several hundred feet and vertically less than
100 feet. The average lava flow thickness is about 10 feet.

(2)  Soils and Erosion

The U.S. Department of Agriculture Soil Conservation Service Soil Survey report for
the area designates soil types as aa (rLV) and pahoehoe (rLW) lava flows. These lava flows
have practically no soil covering and are bare of vegetation except for mosses, lichens, ferns
and a few small ohia trees. According to the Land Study Bureau’s Detailed Land
Classification report for the Island of Hawaii, the area is designated as class "E" lands. Class
"E" lands are very poor or the least suited for agricultural uses.

(3)  Volcanic Eruptions

The Keahole area is located on the western edge of Hualalai mountain and consists
almost entirely of barren pahoehoe lava flows. The coastline is intermittent coral and
basaltic (black) sand beaches, as well as basalt boulder beaches. The Hualalai volcano,
although one of the oldest on the island of Hawaii, erupted as recently as 1800 to 1801 when
the Kaupulehu lava flow reached to within 2,000 feet of Keahole Point. The 1800 to 1801
and previous visible flows have broken, rough surfaces transected by irregular vertical
fractures. Lava tubes and other large openings, many of them collapsed, are common.
(Dames & Moore, 1985)

The area, which could be affected by eruptions of Hualalai, is classified as risk zone
DE (Mullineaux and Peterson, 1974); risk increasing from A through F. Lava flows have
buried land in this area more recently than areas in zone D, but the frequency of Hualalai
eruptions has been much less than Kilauea or Mauna Loa. Risk on Hualalai is rather
poorly defined because of the sparse historic record. The area has also been identified as
at risk from particle-and-gas clouds emanating from a Hualalai eruption.

(4)  Faulting

The nearest rift zone is at least five miles to the north. There is no evidence of
faulting or other regional deformation (Dames & Moore,1985).

(5)  Seismicity

All of the island of Hawaii is located in Earthquake Zone 3 (on a scale of 0-4 of
increasing seismic occurrence and danger). All construction work is subject to provisions
of the "Uniform Building Code" which requires that all structures be designed and
constructed to resist anticipated stresses. Earthquakes are frequent in the Kona area; a
quake of magnitude 5 was recorded west of Kona in 1972.
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c Proposed Mitigation of Impacts and Minimization of Hazards

The relative flatness of the site minimizes earthwork requirements. The lava surface,
however, would be crushed, excavated and shaped by bulldozers, periodically exposing loose
lava particles to wind and water erosion. Mitigation measures described in the Air Quality
section above would be employed to minimize fugitive dust and wind erosion. All of the
proposed structures would be located, designed and constructed to conform to county
standards and regulations with respect to seismic risks.

Soil erosion by water is not expected to be a significant impact given the extreme arid
nature of the site and the lack of soil cover. An attempt was made to estimate potential soil
loss using the Universal Soil Loss Equation (USLE), however the erodibility factors for the
aa and pahoehoe lavas on the site are 0.0 (Soil Conservation Service, 1981), and there is no
overland flow of water across the site from which to generate a slope-length factor.

4. WATER RESOURCES
a.  Groundwater
(1)  Aquifers, Hydrology and Water Quality

Groundwater recharge in the area comes primarily from the small residual of rainfall
after abstraction by evapotranspiration in the upland area and to a lesser extent from the
infrequent cyclonic-storm rain affecting the entire area. '

An unconfined Ghyben-Herzberg lens underlies the coastal region of western Hawaii
from Keahole northward to beyond Kawaihae and southward to beyond Keauhou. In the
Keahole vicinity, the lens is brackish, probably less than 125 feet thick and discharges freely
along the coast in a narrow band a few feet wide in the intertidal zone (WRRC, 1980). The
basal lens water does not meet the U.S. Drinking Water Standards even at the top of the
lens and at a distance about 3 miles from the shoreline. Chloride, for example, was
measured to be about 5,000 milligrams per liter (mg/1) to 520 mg/l, and total dissolved
solids (TDS) to be about 10,000 to 1,200 mg/1 over this distance (Ibid.).

The brackish water of the lens flows toward the coast along a regional gradient of
about 1 foot per mile. The head in well 4360-1 (Kalaoa), 3 miles inland of Wawaloli Beach,
was 3.2 feet when drilled, implying an average gradient of 1.1 feet per mile. Kanehiro and
Peterson (1977) gave an average gradient of 1-to 2-feet per mile north of Keahole for the
reach between Kiholo and Puako. The brackish water discharges preferentially at
indentations in the coast. Groundwater flow lines converge toward these indentations while
diverging at head-lands (Ibid.). At Keahole Point, these discharges are primarily diffused
and not usually visible along the shoreline (Dames & Moore, 1985). Aerial infrared
photography failed to detect major infusions of groundwater near the point (G. Wilkins,
Pers. comm.), but there is a spring closer to the project site at Wawaloli Beach.
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The coastal part of the lens experiences appreciable ocean tidal influence. At
distances of up to 336 feet inland, tidal efficiencies range from 69% to 100%. Further
inland, at 600 feet, the efficiencies decrease from 43 to 68% (WRRC, 1980).

The NELHA Cooperative Environmental Monitoring Program (CEMP) includes
monthly water quality monitoring from 16 wells at six locations (Figure 11). Well Set 2,
consisting of three wells drilled to different depths (53.5, 24.5 and 14.5 feet), is located at
the makai edge of the project site. At this distance from the shore, the brackish water lens
is thinning as can be seen from the relative salinities at the three sampling depths. The
deepest well has a salinity approximately 80 percent that of seawater. This decreases to
about 50 percent and 20 percent, respectively, at the shallower depths. As is typical of
groundwater in Hawaii, plant nutrient concentrations, especially nitrogen forms, are
abundant. All of the CEMP monitoring data are collected in the most recent annual report
included herein as Appendix B.

(2)  Developed Sources

There is no groundwater development of any kind on the project site. Fresh water
for the Kona area is supplied from deep groundwater sources by the County of Hawaii
Department of Water Supply. The major municipal water sources are wells at Kahaluu and
Keei, located more than ten miles south of the proposed project.

(3) Regulatory Standards

The project area is makai of the underground injection control (UIC) line. This line
is intended to delimit the boundary between mauka areas having developable potable
groundwater aquifers and makai areas having non-potable brackish groundwaters.
Prohibitions against waste injection protect the former, but do not apply to the latter.

(4)  Potential Impacts

The various activities at NELHA utilize warm and cold seawater, and in some
instances brackish groundwater as well. These waters are disposed of in several ways, but
primarily through gravity seepage from shallow trenches. A major focus of the CEMP has
been to document effects and impacts of these discharges on groundwaters, anchialine ponds
and coastal marine ecosystems. The CEMP annual report (Appendix B) indicates that at
least through June, 1991, there were no negative impacts from the discharges. The
monitoring program has detected elevated nutrient concentrations related to isolated tenant
discharges. In this instance, the source of the enrichment was determined and operating
procedures were modified, reducing the nutrient concentrations in the groundwater.

Seawater return flows discharged into trenches and shallow wells have increased over
the past five years from 755 gpm to as high as 10,330 gpm. Discharge locations are shown
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on Figure 11 with the monitoring station locations. The KAD concept is to reutilize
pumped water to the maximum possible extent. Water pumped for energy production in
the OTEC plant would be reused in the air conditioning system, Ocean Center and Lobster
Farm. Present plans indicate pumping of 13,600 gpm of cold water and 21,200 gpm warm
water. Thus, approximately 35,000 gpm (50 MGD) would be disposed of into two trenches
(see locations shown on the Site Plan, Figure 8).

To investigate the fate of these flows and their impact on groundwaters a hydrological
modeling study was conducted (Mink and Yuen Inc., Appendix C). Results of this study
indicate that water exiting the trenches would move vertically downward, as well as laterally.
The brackish groundwater lens would be displaced in the vicinity of the trenches. The
stagnation point of the plume, i.e., where inland movement of the plume against the ambient
basal lens would terminate, would occur somewhat over 1,000 feet away. The radius of the
plume at the coast line would be of a similar dimension. Seepage through the ocean floor
would begin within about two days after disposal.

In terms of the groundwater resources, the impact of the trench disposal system
would be to displace the lens beneath the trench and for some distance laterally as the
plume sinks and spreads to a density equilibrium near the bottom of the brackish lens.
Groundwater flux would presumably be increased near the plume boundaries. The brackish
groundwater is unsuitable for drinking purposes, and in the immediate area is used only for
certain aquaculture purposes at NELHA. Displacement of the lens would not affect other
NELHA users of brackish water. At this time groundwater usage plans by the ’O’oma II
resort are not finalized, but wells to provide water for various planned water features would
be drilled to depths well below the influence of the NELHA plume. The discharge plume
could extend into the vicinity of ponds located in the northwestern portion of the ’*O’oma
property. If the ponds were lined, no impacts would be expected. If the ponds were
unlined, the head created by inflowing water would create its own plume beneath the pond,
prohibiting any influx of water from below.

Potential impacts of the trench disposal system to biological resources are discussed
later in this Chapter.

(5)  Proposed Mitigation Measures

Mitigation of potential impacts of seawater disposal would take two forms, one
proactive, one reactive. The original plan for seawater disposal at HOST Park envisioned
centralized trenches where the streams of return flows of various tenants would be
commingled. This scheme has several drawbacks including high pumping costs, maximum
potential effects on the groundwaters under and downstream of the disposal trench, and
reduced potential to trace the source of any introduced contaminant. For these reasons,
NELHA proposes to use a decentralized disposal method for future discharges. That is,
smaller disposal trenches would be dispersed at appropriate locations to serve the needs of
tenants as they arise. For the KAD project, two trenches would be utilized, one receiving
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the discharges from the Ocean Center and air conditioning system, and one receiving
discharges from the Lobster Farm. Particulate matter would be removed from the water
in settling ponds prior to disposal in trenches.

The reactive component of the mitigation plan is the expansion of the CEMP to
include the land exchange parcel. New station locations are shown on Figure 11. To date
the CEMP has been effective in detecting unacceptable discharges, tracing them to their
source and providing management options for mitigation.

b. Surface Water

(1)  Drainage and Flooding

No significant drainage patterns have been established in the region due to the
relatively young age of the lava, its permeability and the characteristic light rainfall. There
are no surface streams in the area. Overland flows are negligible, except during severe
storms when gulches may have heavy discharges.

Queen Kaahumanu Highway serves as a barrier between the higher Hualalai
Mountain drainage areas and the lower coastal region of the project site. Drainage culverts
convey excess storm runoff from the higher drainage basins across the highway. A set of two
96-inch diameter corrugated metal pipe culverts cross under the highway and discharge near
the northeastern corner of HOST Park. The culverts were designed to accommodate 1251
cubic feet per second (cfs) stormflow.

(2)  Potential Impacts and Mitigation Measures

Due to the very porous nature of the substratum, surface water flows rarely develop.
It is anticipated that runoff water from the buildings and other major structures would be
allowed to percolate into the ground. Where necessary, swales, culverts, drains, catch basins
and other drainage improvements would be provided to accommodate storm runoff.

To minimize the impact of runoff from buildings and major structures, only non-toxic
building materials would be utilized. No pesticide or anti-fungal treated materials would
be used in the roofing of any of the site buildings or structures. Copper or zinc containing
downspouts or roofing metals (including galvanized steel) would be avoided. The preferred
materials for gutters and downspouts is PVC.

c. Anchialine Ponds
(1)  Physical Description and Water Quality

Anchialine ponds are coastal land-locked bodies of water lacking surface connection
to the sea, but with measurable salinities and damped tidal fluctuations. They are found in
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porous substrata such as recent lava or limestone adjacent to the sea.

The West Hawaii coast harbors most of the anchialine ponds in the state. Two
clusters of ponds have been identified on the NELHA property. A northern complex of
approximately five pools is situated north of the NELH complex, and another group of
seven small ponds lies north of the most southerly bend in the NELH access road mauka
of Wawaloli Beach. These ponds were first described by Maciolek and Brock (1974).
Sampling of the water quality and biota in the NELHA ponds was suggested in the CEMP
(GK & Associates, 1989), and a baseline established by Brock (1989). Water quality and
biota have been monitored regularly (NELHA, 1992; Brock, 1991). No significant changes
have been observed in biotic parameters or water quality since monitoring began. Transient
high fecal coliform counts have been recorded in the northern pond complex, but the source
has yet to be positively identified.

(2)  Regulatory Standards

Anchialine ponds are classified as Class 1 inland (brackish) waters for purposes of
Hawaii’s Water Quality Standards (Title 11, Chapter 54, HAR). Specific water quality
criteria have not been developed for these waters, but the basic criteria applicable to all
state waters (section 11-54-04, HAR) apply. It is the objective of Class 1 waters that these
water remain in their natural state as nearly as possible with an absolute minimum of
pollution from any human-caused source. To the extent possible, the wilderness character
of these areas shall be protected. Waste discharge into these waters is prohibited (section
11-54-03(b)(1), HAR).

(3)  Potential Impacts and Mitigation Measures

The present project site is well away from the northern pond complex, but relatively
close to the southern complex. Disposal of seawater return flows into trenches could impact
water quality, and consequently the biota, in the southern ponds if the plume extends this
distance without sinking below the brackish water lens. The CEMP includes a water quality
monitoring station (A2) in this series of ponds, so such an impact would be quickly detected.
It would be useful for future impacts assessment to intensively monitor these ponds
immediately after initiation of major flows into the trenches. If plume waters fill the ponds,
additional monitoring of impacts to biota should be immediately initiated. Presumably,
cessation of disposal or reduction of flows to a level which does not impact the ponds would
restore the anchialine ecosystem. Alternatively, if operationally feasible the start-up of the
OTEC Plant could be incrementally staged while the ponds are monitored for the intrusion
of plume waters. If plume waters were detected, flows into the trench nearest the ponds
could be reduced until impacts were no longer apparent.
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d. Coastal Marine Waters

(1)  Coastal Processes
(a)  Tides, Waves and Currents

Currents off Keahole Point are dominated by two processes. Tidal oscillations drive
reversing currents with diurnal and semi-diurnal periods. Typical maximal tidal current
speeds are 3/4 to 1 knot. Tidal currents may be obscured for extended time periods by even
stronger currents, large-scale eddies propagated from the Alenuihaha Channel. These eddy
currents commonly reach 2 knots. Offshore surface currents range in speed from 10 to 37
cm/sec or, on average, less than half a knot (Bathen, 1975). Deep currents have been
measured in the range 1-10 ¢cm/sec (Bretschneider, 1978).

The wave climate of the Kona coast is typically characterized by two to four foot
waves with periods of 9 to 15 seconds. Wave heights rarely exceed seven feet, except during
the winter months. Larger waves are generated by local "kona" storms and distant North
Pacific storms.

Sea surface temperatures vary relatively little, generally remaining within the 24-28oC
range. The wind-mixed surface layer extends 50 to 100 meters deep. The bottom of the
thermocline may extend to 150 meters.

(b)  Tsunami Hazards

Keahole Point is sheltered from the major tsunami generation centers for the Pacific
(the Aleutians and Chile); however, the effects of local quakes such as the one occurring
in Ka’u in 1868, reported to have been 7.5 on the Richter scale and to have generated a
wave as high as 45 feet, are more severe.

Examination of the Federal Emergency Managements Agency’s Flood Insurance Rate
Map (FIRM), Panel 155166-0683-C, dated September 16, 1988, indicates that coastal areas
of the project site are located within the following zones: Zone VE (areas inundated by the
100-year flood with velocity hazards and a base flood elevation of 9 feet above mean sea
level and Zone AE (areas inundated by the 100-year flood with a base flood elevation of
9 feet above mean sea level). The Archaeological Preserve and extension of Wawaloli
Beach could be impacted by a tsunami. Inland areas where the remainder of the KAD
Project and exchange parcel are located are within Zone X (areas determined to be outside
of the 500-year flood plain).

(2)  Water Quality

In general, the water quality off Keahole Point is very good due to the excellent
circulation patterns and lack of major sources of pollutants. The quality of the offshore
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waters was a major factor in selection of the site for the Natural Energy Laboratory. In
terms of the state standards referenced below, however, both the deep ocean intake waters,
and the groundwaters entering the ocean at the shoreline and through the seafloor violate
standards for nitrogen and phosphorus.

The essential plant nutrients, especially forms of nitrogen and phosphorous, are
commonly used as indicators of water quality because they are often major components of
waste discharge and, where adequate light is available, can cause undesirable growths of
algae. Three distinct nutrient layers have been identified in offshore depth profiles (Noda,
et al.,, 1980). In the surface, wind-mixed layer, concentrations are low and uniform, the
result of rapid nutrient uptake by phytoplankton, single-celled algae passively suspended in
the water column. Below about 150 meters where light can no longer penetrate, nutrient
concentrations rapidly increase due to lack of algal uptake, decomposition of particulate
organic matter raining down from above and vertical diffusion from deeper waters. Maximal
nutrient concentrations are found below 600 meters.

Often nutrient concentrations right at the shoreline are elevated somewhat due to the
seepage of nutrient-rich, brackish groundwater. This is evidenced by the values at the
CEMP Coastal stations (Appendix B).

(3) Regulatory Standards

Coastal waters off Keahole Point are classified AA by the Department of Health.
"Wet" criteria apply due to the volume of groundwater seepage. Waters classified AA are
intended to remain as nearly as possible in their natural pristine state with a minimum
alteration of water quality from any human-caused source or action.

(4)  Potential Impacts

In their natural pristine state both deep ocean water and groundwaters violate
nitrogen and phosphorous standards, however, because their concentrations of these
nutrients are quite predictable, the best indication of potential alteration of water quality
from any human-caused source or action is the CEMP (Appendix B). Evidence of discharge
waters within the groundwater is seen in the temperature profiles for Well Sets 5 and 6.
Some indications of nutrient enrichment have also been seen in those wells and in Well Set
4. Some nutrient enrichment has also been seen in the Coastal stations taken at the .
shoreline seaward of Well Sets 5 and 6. Once this trend became evident, an additional
series of biological and water quality transects were conducted to investigate whether the
observed effect was in fact negatively impacting any living marine resources. Five
experimental transects and a control were extended from shore about 100 yards to where
the shelf drops off steeply to greater depths. Water chemistry and temperature were

“checked at the top and bottom of the water column at 25 feet offshore and at the drop-off.
Additional temperature measurements were made every 50 feet along the transects. Neither
temperature nor nutrient concentration anomalies were detected. No evidence of change
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in the benthic community was detected. These results indicate that it is possible to detect
the presence of discharge waters in the monitoring wells and in samples collected at the
shoreline. As the discharge waters seep into the ocean, however, they are rapidly mixed
with the receiving waters and advected away by the prevailing currents. No evidence of
discharges has been seen more than a few feet from shore.

Discharges from the KAD Project, however, would collectively represent
approximately one fourth of the total permitted water flow for NELHA, and more than any
volume previously discharged. Mixing and reuse of the water, residence time in settling
ponds, and warming throughout each system would raise the temperature of the discharge.

(5)  Proposed Mitigation Measures

Mitigation of potential impacts of trench discharges from the KAD Project and other
future aquaculture farms would rely on the CEMP. Monitoring wells, coastal and offshore
stations have been established to monitor all NELHA properties including the exchange
parcel. While not truly a mitigation measure in the sense of direct intervention, the CEMP
provides an early warning system to detect changes in environmental parameters which may
eventually cause negative impacts. In this way it serves to alert management as to when
mitigation is necessary and what needs to be mitigated. To date the CEMP has effectively
detected changes and prompted special studies to further investigate circumstances.

Discharge temperatures should be at least 18¢C to avoid impacts to corals during
very calm periods. If temperature or another parameter begins to negatively impact the
marine environment, implementation of other disposal options, including deep injection
wells and a deep ocean outfall, would have to be considered. These options were assessed
in the NELH FSEIS. The outfall would be the more expensive option, but would be more
reliable than injection wells which tend to clog over time. A management mitigation
strategy for well clogging and fouling of trenches is to separate effluent streams where
economically feasible into high particulate and low particulate flows, as is being proposed
by KAD Partners, and treat the separate streams appropriately to mitigate the nutrient
loading on groundwater, anchialine ponds and ocean waters.

5. VISUAL RESOURCES

a. Existing Resources

The topography of the site and much of the region is gently sloping toward the sea.
Vegetation is sparse. Relatively featureless lava flows contrast with the distant ocean.
Scenic vistas are common from Queen Kaahumanu Highway. Keahole Point itself is a
scenic site according to the Hawaii County General Plan. Nevertheless, the NELHA facility
is an industrial site adjacent to a soon to be international airport.
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b. Potential Impacts and Mitigation Measures

KAD Partners has not completed the architectural development of the Ocean Center,
but philosophically an "inside-out" concept (i.e., architecture is subordinate to the exhibit
design integrity) is being employed. The appearance and texture of the structures at the
Keahole Airport and the Polynesian Cultural Center on Oahu approximate the natural feel
that KAD is espousing, subject to the requirement to mitigate airport noise levels. The
indoor areas would be on one level (i.e., a single story building). The outdoor exhibit area
would follow the existing contours of the land, excavated to as deep as 20 feet. Both marine
and terrestrial features would be accessed by the public through passageways covered by
greenhouse roofs to permit sufficient light for viewing and interpretation as well as allowing
passage of the preferred wavelengths for proper growth of botanical specimens.

The Lobster Farm would be characterized by unobtrusive functionality, and would
not interfere with the scenic view from any of the numerous perspectives around the facility.
The unbroken quadrangle of the facility enclosure would provide a low level silhouette
against either the sky or ocean vista. The homogeneity of the space would avoid the
appearance of clutter. The regular curvature of the greenhouse roofs would pleasantly
complement the rolling contours of the adjacent land.

The OTEC Plant which would be located adjacent to the Visitor Center would be
a modular structure less than one story in height. The operational components of the Plant
would use less than one-half acre of land.

B. BIOLOGICAL ENVIRONMENT
1. TERRESTRIAL BIOTA
4. Flora

A botanical survey of the project site was conducted for the ’O’oma II EIS (Char and
Associates, 1986). Two types of vegetation are recognized within the project area.
Descriptions of these follow.

Strand Vegetation: A band of vegetation composed primarily of beach naupaka
(Scaevola taccada), one to two meters tall, is found along the coastal portion of the project
area. The substratum varies from unconsolidated coralline sand to coral rubble, and
occasionally, pahoehoe flows. The band varies in width from about 50 feet to as much as
300 feet. In places where the strand is very narrow, the pahoehoe flows come down very
close to the beach; the beach naupaka occurs as scattered individuals in these areas and
fountaingrass (Pennisetum setaceum) is common, occupying even the sandy areas.

Where the strand vegetation is widest, beach naupaka forms almost solid stands.
Clusters of tree heliotrope (Messerschmidia argentea), three to five meters tall, are scattered
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among the naupaka shrubs. Among the herbaceous species found in the strand are nohu
(Tribulus cistoides), pohuehue or beach morning glory (J[pommoea brasiliensis), Bermuda
grass (Cynodon dactylon), alena (Boerhavia diffusa), and the native poppy (Argemone glauca).

Scrub Vegetation: The scrub vegetation is composed of a mixture of various grass and
shrub species on pahoehoe flows. Fountaingrass is usually the most abundant species,
especially in areas closer to the shore. Further inland, however, large areas may be
dominated by the native piligrass (Heteropogon contortus) or by a Natal redtop
(Rhynchelytrum repens) and uhaloa (Waltheria indica var. americana) association. Shrubs
of *ilima (Sida fallax) and indigo (Indigofera suffruticosa) may be locally common, especially
in depressions in the pahoehoe flows.

Widely scattered throughout the site are taller plants of kiawe (Prosopis pallida),
Christmas berry (Schinus terebinthifolius), *a’ali’i (Dodonaea viscosa), maiapilo (Capparis
sandwichiana var. zohari), and noni (Morinda citrifolia).

In some of the collapsed lava tubes which are frequently encountered on the site,
ferns such as kilau-o-pueo (Pteris vittata), 'iwa’iwa (Doryopteris decora), and swordfern or
kupukupu (Nephrolepis multiflora) may be found, although rarely.

The rough ’a’a flows support only a few plants, usually fountaingrass, coat buttons
(Tridax procumbens), or *uhaloa.

b. Fauna

Char and Associates (1986) also surveyed fauna on the ’O’oma property. Two major
faunal habitats were present, corresponding approximately to the vegetation types in the
area.

The predominant habitat in the study area consists of an arid plain of scattered
fountaingrass on pahoehoe lava with occasional native and alien shrub species. Bird
densities in this habitat were very low, and most birds seen in these areas were passing
through on their way to more preferred habitats that provided more food, water, and cover.
One species (the Grey Francolin) was found in this habitat on a more regular basis and
presumably is able to utilize the available food sources more effectively than most of the
birds found there. This habitat usually extends to within 30 meters or so (sometimes closer)
of the shoreline, where it is replaced by the coastal strand community.

The coastal strand habitat occurs immediately inland of the high water line and varies
in width. The primary component of this habitat is Messerschmidia shrubs to about three
meters in height. Also present are a number of native coastal strand plants and some alien
weedy species. Birds were much more abundant in this habitat, although much of the
activity is of a transitory nature. Many species feed in this area during daytime hours, but
roost elsewhere at night.
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Beaches and sections of rocky coastline on the seaward edge of the strand vegetation
comprise an important habitat for migratory shorebirds, although only one species was seen
in the survey. '

No endemic Hawaiian birds are known to nest in the proposed project area, although
two endemic species are known to range through the Keahole region. The endangered
Hawaiian stilt, known to be present in pond areas several miles to the north and south of
the site, may fly over the area, and the Hawaiian owl (Pueo) may feed on rodents in the
area. The Hawaiian stilt prefers the pond areas and the Hawanan ow! has a large home
range over which it forages for rats and mice.

Other common, indigenous birds which have been observed in the area are the
golden plover, wanderlng tattler and ruddy turnstone, which are all found elsewhere in the
world. Introduced species known to be present in the area include the Indian grey francolin,
barred dove, common mynah, Japanese white-eye, house finch, house sparrow, cardinal and
Brazilian cardinal, among other species.

The Indian mongoose, the common house mouse, roof rat, the Polynesian rat, and
feral cats are known to inhabit the undeveloped portions of the NELHA site.

C. Rare, Threatened or Endangered Species

No rare, threatened or endangered plant species have been recorded in the project
area. The native species that are found on the project site also occur in similar habitats
throughout the West Hawaii area.

The Hawaiian Hoary Bat, Hawaii’s only endangered land mammal, is found from sea
level to the 13,200-foot elevation and is known to occur in Kona. The bat probably feeds
on insects along the coastal area of the project site during the evenings and night.

d. Potential Impacts and Mitigation Measures

The proposed project would result in the loss of some scrub vegetation and some
associated faunal habitat. This is expected to have only a minimal impact on the total island
populations of the species involved. The strand community would not be impacted except
where improvements associated with the beach park are required. Some of the native plant
species found in the strand, such as the naupaka, pohuehue, and hinahina (Heliotropium
anomalum var. argentum) are used in landscaping, and could be incorporated into
landscaping plans.
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2. ANCHIALINE PONDS

a. Bioclogical Description

In their pristine state, anchialine ponds harbor a distinctive assemblage of organisms.
Certain of these organisms (hypogeal organisms), primarily decapod crustaceans, move
between the open waters of the ponds and the interconnected water table below. Many of
the existing ponds have been degraded by the introduction of exotic fish which prey on the
natural fauna.

A cluster of seven small ponds lie adjacent to the NELHA access road across from
the project site. These ponds are more than 70 meters inland, and lie in a pahoehoe lava
flow. They are scattered around the perimeter of a large mixed stand of Christmas berry
and kiawe. None of these ponds contain introduced exotic fish. All have a mixed
assemblage of opae’ula (Halocaridina rubra) and small unidentified red amphipods. One
of the ponds also has opae’c’haa (Macrobrachium grandimanus) (Brock, 1991).

b. Potential Impacts and Mitigation Measures

Disposal of seawater return flows into trenches could displace the ambient
groundwater in the southern ponds if the plume extends this distance without sinking below
the brackish water lens. Monitoring of this potential impact was discussed above with water
quality of the anchialine ponds. If plume waters fill the ponds, additional monitoring of
impacts to biota should be immediately initiated. Of the seven hypogeal shrimp species
found in Hawaiian anchialine ponds, only the most abundant one - the opae’ula or
Halocaridina rubra is found in the Keahole ponds. This shrimp feeds on detritus, benthic
diatoms, phytoplankton, filamentous algae, vascular plant tissue, and when available, animal
tissue. They are extremely hardy animals which have been kept for years in small sealed
containers where they live off bacterial films. It is uncertain how plume waters would
impact anchialine ecosystems, but cessation of disposal or reduction of flows to a level which
would not impact the ponds would very likely restore the anchialine ecosystem to its
previous state.

One of the greatest threats to the integrity of the anchialine systems is introduction
of exotic fishes intended to be used as bait by fishermen. Increased access to the ponds
would encourage this practice as well as present a greater opportunity for beachgoers to
dispose of rubbish and human waste into the ponds. This has been observed at all of the
NELHA ponds, but has apparently decreased subsequent to imposition of limitations on
overnight camping in the area. As the beach access and facilities are improved, greater
usage of the area can be expected. This may increase the threat to the anchialine ponds.
As the southern ponds are on airport property, active management by NELHA is not
appropriate. Perhaps a cooperative effort of DOT and NELHA to educate the public
(perhaps using unobirusive signage) regarding the nature and value of these ponds would
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reduce incidences of abuse. A continuation of the policy against overnight camping in the
area may be beneficial to these habitats.

3. MARINE BIOTA
a. Intertidal and Nearshore

The CEMP contains a marine biota monitoring component. The most recent reports
of monitoring results for fish communities (Brock, 1992) and benthic biota (Marine
Research Consultants, 1992) are summarized here, and included in their entirety in
Appendices D and E, respectively.

The nearshore marine communities in the vicinity of Keahole Point have, for years
been recognized as some of the most biologically diverse in Hawaiian waters. Fish
communities are exceptionally diverse and standing crops among the greatest in the islands.

The CEMP fish community monitoring is done along four permanent transect lines
(Figure 11). The Hoona Bay and Wawaloli Beach transects are intended to sample offshore
of areas of known groundwater influx. The 40-inch pipe site is offshore of existing NELHA
trench disposal sites, and the 18-inch site is offshore of several aquaculture operations which
are or have been discharging aquaculture effluents into the ground.

Along each transect, stations have been established in each major biotope: from
shore, the boulder/Pocillopora meandrina zone; the Porites lobata zone; and the Porites
compressa Zone.

Comparing the results for the most recent sampling (March, 1992) with the October
1991, baseline indicates no significant differences in number of fish counted or number of
species present. There has, however, been a decrease in estimated standing crop.
Additional sampling will be required to determine if this is in fact a result of onshore
disposal practices, fishing pressure, a sampling artifact or a measure of natural variability.

The benthic community monitoring component has been designed to assess
abundance, diversity and distribution of stony and soft corals, motile benthos such as
echinoderms, and macroalgae. The most recent monitoring data do not reveal any changes
in the community attributable to disposal of NELHA waters. Substantial changes in the
benthic community have occurred as a result of storm wave activity.

b. Offshore
(1)  Plankton

The surface waters off Keahole Point are typically low in concentrations of dissolved
plant nutrients, and consequently support a low standing crop of phytoplankton. The
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nutrient and chlorophyll data accumulated in the CEMP confirm this. In general, calanoid
copepods would be expected to be the most abundant zooplankton group feeding on
phytoplankton.

(2)  Nekton
Myctophidae, midwater lantern fish, were the most abundant fish larvae found in 1980
samples (Noda, et al, 1980). They are of no direct economic importance, but may be,

because of their large numbers, important components of midwater food chains.

C. Fisheries Resources

West Hawaii fisheries resources were evaluated in an assessment of the potential
impacts of a new marina in South Kohala (Swerdloff, 1991). Of interest here are the
inshore fisheries resources near Keahole Point. In 1989, about 82,000 pounds of fish were
reported landed in waters within two nautical miles of shore from Keahole Point to
Lapakahi. Round scad (opelu) and big-eye scad (akule) dominated the landings in the
inshore waters, the former being of more importance off Keahole. Of secondary importance
were the high-value snappers and wahoo (ono). While the schooling scad species may be
found in relatively shallow water, the snappers are found deeper, in water ranging from 80
to 300 meters deep. Thirty-nine other species of demersal fishes (including wrasses,
goatfishes, surgeonfishes, squirrelfish) were reported landed, most caught by commercial
divers using spears and nets. Most of these species occur in shallow water (less than 40
meters) and many are difficult to catch on hook and line. There is some evidence of
overfishing of the more popular species.

The Keahole region is one of the most important areas in the state for aquarium fish
collecting (Nolan, 1978). In fiscal year 1983-84, the areas from Keahole Point north
produced about 16% of the statewide catch of aquarium fish; areas from Keahole Point
south produced about 3% of the statewide catch.

Monitoring of the fish communities off NELHA as part of the CEMP has indicated
a localized reduction in standing stocks, believed to be a result of increased fishing pressure
made possible by improved access (R. Brock, 5/11/92, pers. comm.).

d. Rare, Threatened, Endangered and Protected Species

Offshore of Keahole, the endangered humpback whale (Megaptera novaeangliae) is
seasonally present. A number of dolphin species (protected marine mammals) are common.
Marine turtles may occasionally be seen inshore. The threatened green sea turtle (Chelonia
mydas) is the only turtle species which lives and breeds in Hawaii. The endangered
hawksbill and leatherback turtles are also present. More than ninety percent of all breeding
by Hawaiian green turtles occurs at French Frigate Shoals, and most other nesting sites are
also in the Northwestern Hawaiian Islands. The nearest important resident area of green
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turtles to the Keahole region is at the northwestern tip of Hawaii. Another important area
is found along the southeast coast in the Ka’u district.

e. Potential Impacts and Mitigation Measures

Any potential impacts of the proposed project to the marine environment would be
experienced in shallow, nearshore waters. Two types of impacts are possible: 1) impacts of
disposal of seawater return flows, and 2) impacts of increased human accessibility.

As explained above, the impacts of water disposal are being intensively investigated
through the CEMP which has groundwater and marine water quality and marine biota
monitoring components, To date, with less than maximal flow rates, no negative impacts
have been documented. The CEMP has been expanded to include the new land areas, and
will continue to function as an "early warning system" for degradation of the marine
environment.

The other potential impact, increased fishing pressure due to enhanced accessibility
to the shoreline is more difficult to mitigate. - It is the policy of both state and county
governments to increase accessibility of the shoreline to recreational users. The proposed
project thus includes plans to expand the area and facilities of the existing beach park. A
concomitant increase in fishing pressure in water immediately offshore can be expected.
Mitigation of this impact is possible through institution of size limits, bag limits, rotating
area closures, seasonal closures, or prohibitions regarding use of gillnets in nearshore waters.
Any of these measures would require action on the part of the state legislature.

C. SOCIAL, CULTURAL AND ECONOMIC ENVIRONMENT

1. POPULATION AND DEMOGRAPHICS

a. Existing Population and Growth Trends

The 1990 census estimates the Big Island’s resident population at 120,317 and defacto
population at 135,080, increases of 30.7 and 36.9 percent, respectively, over the prior decade.
On a county-wide basis, the rate of population growth slowed from 45.0 percent in the
1970’s to 30.7 percent in the 1980’s. Approximately 63 percent of the increase in the
resident population was due to net in-migration.

By ethnicity, the population of the Big Island is approximately 26 percent part-
Hawaiian, 25 percent Caucasian, 22 percent Japanese, 12 percent mixed (non-Hawaiian) and
10 percent Filipino.

The fastest-growing districts of the island from 1980 to 1990 were South Kohala (98

percent increase), Puna (77 percent increase) and North Kona (62 percent increase)
(DBED, 1991). The rate of population growth in North Kona slowed considerably from the
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184.5 percent experienced in the 1970’s, but the actual number of residents increased at a
very constant rate of about 8,500 to 9,000 per decade. According to the 1990 Census, North
Kona had a resident population of 22,284 people (DBED,1991).

b. Impacts and Mitigation Measures

Impacts to the North Kona population by the proposed project could result from
additional employment opportunities on-site or off-site in supporting businesses. The KAD
Project would create between 57 and 76 jobs, most associated with the Ocean Center. The
HTDC FEIS evaluated the impacts of a projected total direct employment of 1,590 to 3,580
at full build-out of NELH and HOST Park. An additional indirect employment in West
Hawaii was estimated at 1,780 to 4,200. Presently, there are 105 employees on NELHA
properties. The KAD Project will not expand the envelope of potential impacts previously
assessed.

2. HOUSING

a. Existing Stock and Trends

As of April 1, 1991 there were 50,579 housing units on the Big Island (DBED, 1991),
including 2,401 non-resident units. In 1990, residential construction totaled 2,023 new single-
family houses, 50 duplexes and 580 apartments.

b. Impacts and Mitigation Measures

Housing requirements would be of two distinct types: purchase and rental units. It
is assumed that temporary construction workers would almost exclusively require rental
units. The peak construction activity in 1995 is estimated at 100 person years. Utilizing the
various factors for off-island sourcing of employees, dependents, sharing and rental unit
multipliers, it is estimated that approximately 25 rental units would be required in 1995 to
accommodate direct construction employment.

Operational employees are expected to occupy full-time positions, and would create
a demand for purchased and rental housing totalling 30 units. Applying the same generic
factor classifications for off-island sourcing of employees, dependents, sharing, and rental
unit multipliers, but different quantitative assessments than for construction workers, it is
expected that a total of 18 houses would be purchased over the two-year 1996-1997 period
and 12 would be rented. The type of house required is determined by an affordability index
based on household income and standard monthly mortgage payment tables. Approximately
45% of the purchases units could be in the affordable range which equates to eight
affordable houses and ten market price houses. Of the 12 rental houses, approximately 70%
could qualify for affordable housing assistance which equates to eight affordable units and
four market rate rental units.
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Correspondence with the County of Hawaii Planning Department (Kanuha, 1989)
states:

Affordable units completed or under construction within the Kealakehe
Planned Community project will be eligible for credits towards the affordable
housing requirement of the proposed HOST Park projects. In the event that
sufficient credits are not available for a particular proposal, other
contributions may be required prior to the issuance of building permits for
that project.

At this early stage of development of both Kealakehe and HOST Park adequate
credits are available.

3. ECONOMIC RESOURCES

a. Industries and Employment

The Hawaii County civilian labor force in 1990 totaled 61,550, a 7.6 percent increase
over 1989. Civilian employment was up a proportionate amount to 59,200. The 2,350
unemployed represented 3.8 percent of the labor force, equaling the lowest rate for the
decade established the previous year. The unemployed were predominantly male (65.5
percent), 25 to 34 years of age (31.8 percent), seeking work in the construction (29.7
percent), services (24.2 percent), and wholesale/retail trade (13.5 percent) industries. By
industry, Hawaii County jobcounts in 1990 included 14,250 in services, 12,600 in
wholesale/retain trade, and 8,450 in government. Agriculture, including self-employed, had
5,700 jobs; construction 3,250. Personal income in 1989 totaled $1.8 billion, or $14,969 on
a per capita basis. That was an 11.6 percent increase over 1988 per capita income in the
county.

The KAD Project would create temporary jobs in construction and long-term
employment in facilities operations and management. These direct jobs would in turn create
other indirect and induced jobs. Construction employment is discussed below. The
operating components of the KAD Project would create a variety of jobs including
professional, clerical, educational, technical, scientific, engineering, aquacultural,
landscaping, security, utility, maintenance, curatorial and others. Maximum staffing levels
of 75 would be reached in 1996. Using the appropriate DBED multipliers, indirect and
induced employment resulting from the OTEC Plant would be three jobs; from the Lobster
Farm would be 18 jobs; and from the Ocean Center would be 101 jobs for a total of 122
indirect and induced jobs created. Adding the direct jobs created, the grand total would be
197 jobs created.
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b. Potential Impacts on Specific Industries

(1)  Construction

The statistics presented above illustrate a need for construction jobs on the Big
Island. West Hawaii in particular, has lost construction jobs with the current slowdown in
resort development. The HTDC FEIS estimated that average annual construction
employment at NELH and HOST Park would range from 73 to 150 jobs, indirectly
generating another 88 to 180 jobs in West Hawaii, and 95 to 195 elsewhere (primarily
Honolulu). In recent years, construction jobs at NELHA have ranged from none to about
50 at any given time, with an average of about 15.

The major operating components of the KAD Project, the OTEC Plant, Lobster
Farm and Ocean Center would require the major direct construction employment over a 2.5
year period culminating in mid-1995. The Wawaloli Beach Extension and Archaeology
Preserve would require one year of construction time and also be completed in mid-1995.
By applying a selected basis to each component, a total requirement of 204 person-years is
estimated to complete the infrastructure and facilities covering a 45-acre area. The peak
of construction activity would be in 1995 when 100 person-years would be required. The
DBED Input/Output Econometric Model provides factors for estimating indirect and
induced employment. Applying these factors yields an additional 174 person-years of
indirect and induced employment. The total direct, indirect and induced construction
employment would thus be 378 person-years between 1993 and 1995.

(2)  Visitor Industry

In 1990, attendance at 11 Big Island museums and other cultural attractions totaled
over 4.4 million people. While not all of this attendance is visitor related, most visitors
could be expected to partake of one or more of these attractions. By far the two most
popular attractions on the Big Island are the Kilauea Visitor Center and the Jagger Museum
with two million visitors each in 1990.

The KAD Project would provide a major West Hawalii attraction for residents and
visitors alike. Visitors to the Kona side of the island totaled 1,030,900 in 1990. The annual
attendance at the Ocean Center is projected at 500,000 people after the July 1995 opening.
With a $16 maximum adult admission fee and reduced children’s rates, annual admission
revenues are projected at $7.5 million. Revenues from food and beverage and retail sales
are estimated at an additional $5.5 million, bringing total annual revenues from the Ocean
Center to $13 million. Using the DBED multiplier of 1.39 to account for indirect and
induced expenditures yields a total annual visitor expenditure of $18 million.
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(3) Agquaculture

Hawaii was the first state to develop an aquaculture policy and development plan.
Since 1980, revenues from Hawaii’s aquaculture industry have increased 27 percent a year.
The estimated 1991 wholesale value of Hawaii’s aquaculture products was $10 million
(Kamhis, 1992). Technology transfer brought another $16 million into the state. At the end
of 1990, there were 53 aquaculture operations with 489 acres producing 1.45 million pounds.
On the Big Island, there were 21 operations with 84 acres producing 580,000 pounds worth
over $5.0 million (DBED, 1991). About three quarters of the Big Islands aquaculture
production (and revenue) was algae, most being produced by Cyanotech at HOST Park.

The KAD Lobster Farm would occupy about 16 acres, increasing the Big Island’s
producing aquaculture acreage by almost 20 percent. At full production, the KAD Lobster
Farm is designed to produce 500,000 pounds per year, doubling the Big Island’s aquaculture
production. At a unit price of $6.50 per pound annual revenues would total $3.3 million.
The Lobster Pound would cycle through another 2.5 million lobsters annually, also at $6.50
per pound, yielding additional revenues of $16.3 million. For diversified agriculture at the
wholesale level without manufacturing or value added packaging the DBED multiplier is
1.64. Total Lobster Farm direct revenues of $19.6 million would generate another $12.4
million in indirect and induced revenues, for a total of $32 million.

Utilization of the remainder of the exchange parcel in other aquaculture ventures
would increase the Big Island’s producing acreage and aquaculture revenues.

(4)  Other Ocean Industries

The KAD Project would positively impact several other ocean-related industries,
including marine research and education, ocean recreation and seafood marketing. The
Ocean Center is intended to provide facilities for both research and education. The Ocean
Center would passively stimulate the ocean recreation industry by encouraging attendees to
observe natural ecosystems through snorkeling, SCUBA diving and riding glass-bottomed
boats. The extension of Wawaloli Beach would indirectly stimulate sales of ocean recreation
equipment and supplies. The seafood marketing industry would benefit from the addition
of a premium, local-grown product.

(5) Commercial Fishing

In 1989, the inshore waters of the Kona coast produced 340,369 pounds of fish,
almost nine percent of the Big Island’s total landings. The total landed value was $546,938,
Almost 70 percent of the Kona inshore catch was opelu (round scad) (Swerdloff, 1991).
Inshore waters of the Kona coast are the most important opelu grounds in the state.
Aquarium fish collecting is also important in this area.
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The opelu is found in tropical waters worldwide, and in Hawaii in coastal waters
around all of the islands. Adults school near the surface in shallow waters and feed
predominantly on planktonic crustaceans. Larvae and juvenile opelu disperse far offshore,
returning to coastal waters at a length of about five inches (DLNR, 1979). Because the
opelu eggs are buoyant, the larvae planktonic and the juveniles dispersed offshore,
entrainment in intake waters would not be a significant problem to the resource. Schooling
fish are highly susceptible to impingement (NOAA, 1985), but because opelu favor surface
waters, only the warm water intake is of concern. Experience to date has been that neither
impingement nor entrainment of opelu or any other fish species have been a problem for
NELHA operations. Seepage of nutrient-rich return seawater into coastal waters could have
a biostimulatory effect on planktonic communities, which has been shown to benefit
fisheries. |

Indirect impacts to the commercial fishing industry would result from potential
substitution of an aquacultured product for a captured product. American lobsters, however,
are a specialty food item, not readily interchanged with other seafoods, particularly the
finfish products which dominate Hawaii’s fresh market.

4. FISCAL IMPACTS

a. Growth Assumptions

The HTDC FEIS assessed the impacts of full development of NELH and HOST
Park. Three scenarios for HOST Park were examined: 1) 78 acres of ocean-related
industrial and 385 acres of ocean water commercial employing 1,200 people on-site; 2) 178
acres of ocean-related industrial and 285 acres of ocean water commercial employing 2,100
on-site; and 3) 299 acres of ocean-related industrial and 165 acres of commercial employing
3,190 people on-site.

At the present time, there are no projects of any kind at HOST Park. Addition of
the KAD Project to HOST Park would increase the ocean water commercial acreage and
employment levels somewhat, but development of the Park remains at an early stage, and
these incremental increases would not exceed the limits of impacts previously assessed.

b. Personal and Household Income

Personal income is derived from the wages and salaries paid to direct construction
and operations employees. Using industry standards for the various construction and
operations classifications as published in the State of Hawaii Data Book and applying those
standards to the direct employment person-years yields an estimate of the 1995 personal
income impact of $4.9 million, and a steady-state 1996 and beyond annual impact of $1.4
million.
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Because personal income does not address the indirect or induced impact, and
development of a meaningful statistical relationship is difficult, DBED uses Household
income for this purpose. It estimates that for every dollar of direct visitor-related
expenditure there is $0.52 in economic activity to households in the state. Therefore, the
household income impact from the development of the KAD project would be $6.7 million
annually beginning in 1996.

C. State and County Revenue Growth

Construction and operation of the KOC would increase property taxes to the county.
It would also increase personal income taxes and excise taxes to the state. Although State
lands are exempt from County property taxes, tenants are taxed on improvements. At the
present time, property tax rates at NELHA are $8.50 per $1,000 of assessed valuation. The
valuation may be reduced to reflect agricultural (aquaculture) use. Development of 66 acres
by KAD Partners would increase property taxes by as much as $280,500.

Visitors to the Ocean Center would generate excise tax revenues to the state at a 4%
rate on gross sales. The Lobster Farm would generate excise tax revenues on the sale of
lobsters at the wholesale rate of 0.5% on gross sales. Direct excise tax revenues to the state
are estimated at $638,000 per year. Indirect and induced expenditures also generate excise
tax revenues to the state, and this amount is estimated at $731,000 per year. In-migrant
operations employees would also generate revenues to the state from income taxes, excise
taxes and other state taxes. This is estimated at $2,460 per person annually. The estimated
30 in-migrant direct operations employees would therefore generate about $74,000 annually
in state tax revenues. The combined state tax revenue from all sources in $1,444,000 per
year.

An additional revenue stream for the state would be the collection of lease rents
from KAD. Current rates at NELHA are $100 per acre per month or 2% of gross revenues,
whichever is greater. During construction then, lease rents would be $79,200 per year. At
full production, annual revenues would be $13 million from the Ocean Center and $19.6
million from the Lobster Farm. Annual lease rents at 2% would total $652,000.

d. Costs of Capital Improvements and Services

The HOST Park Master Plan (HTDC, 1989) estimated the total costs for
infrastructure development at full build-out to be $83,009,884. For the 547-acre, this would
amount to $151,755 per acre. The 66-acre KAD parcel would therefore represent a capital
investment in infrastructure of about $10 million for the state. The KAD Project would,
however, absorb those costs associated with the Visitor Center, Wawaloli Beach extension,
the Archaeological Preserve and a portion of the electrical, telecommunications, freshwater
and seawater systems (because the size of the project cuts NELHA’s costs to supply smaller
individual lots with these utilities). ‘Of these, the Visitor Center was budgeted at $2,072,000,
but the other costs are not quantified. Assuming the beach extension, Archaeological
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Preserve and infrastructure savings total $1.5 million, the state’s investment is abont $6.5
million.

In addition, new visitors and in-migrant employees would require additional services
from the public sector at state and county levels. New visitors require public services in the
areas of public safety, highways, recreation, health, transportation, and special capital
improvements. In-migrant employees require public services in excess of the new visitor
requirements principally in government operations, education, transit, health, sanitation,
natural resources, and other public sector functions.

Using the published county operating budgets segregated by department, budget
amounts can be determined to benefit visitors, residents or both. This analysis suggests a
1990 division of $630 per resident and $430 per visitor. In-migrant employment and
dependents would be additional residents of the Big Island, and these 60 persons at $630
each would require the expenditure of $37,800 annually. The 500,000 annual visitors to the
Ocean Center would be drawn from the existing visitor inventory, ie., the Ocean Center
would not be dependent upon increasing the visitor count.

Using the published state operating budgets segregated by department, budget
amounts can be determined to benefit visitors, residents or both. An analysis for 1990
suggests various state services totaled $2,860 per resident and $810 per visitor. In-migrant
employment and dependents total 60 persons, and at $2860 per person would require the
expenditure of $184,200 annually. New visitors to the state are not required for the
economic feasibility of the Ocean Center which simply needs to capture a significant portion
of the existing visitor inventory.

€. Net Impacts

At the county level, annual property tax revenues minus the increased operating
expenses would represent a net benefit of about a quarter of a million dollars a year.

At the state level, annual tax revenues and lease rents minus the costs of increased
services would represent a net annual benefit of about $2 million. At this rate, the prorated

capital costs associated with infrastructure improvements at NELHA would be recovered
in well under five years.

5. CULTURE AND LIFESTYLE
a. Social/Cultural Setting and Historical Development
The prehistoric and early historic background of the area, existing lifestyles, values

and social cohesion were summarized in the HTDC FEIS and are herein included by
reference.
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b. Potential Impacts and Mitigation Measures

Potential impacts of the proposed project to archaeological sites and recreational
resources are discussed in later sections. In terms of the present social and cultural setting,
the project would have minor impacts due to the factors enumerated in the HTDC FEIS:

® potential increases in the West Hawaii population;
@ potential increased in-migration from outside Hawaii; and
® possible industry-related hiring practices (based on required skills).

Population increases due to the proposed project would be quite small, and well
within the ranges assessed in the previous EISs. The development of HOST Park has been
slower than anticipated, and projected potential population-based impacts less as a
consequence of their being spread over a longer time period.

Development of the proposed project may well require relocation of selected senior
personnel from the mainland to Hawaii. This would tend to intensify the existing trend
toward a more "mainland lifestyle" and value orientation. The number of people involved,
however, is so small as to be insignificant in comparison to that of resort and residential
estate developments throughout West Hawaii.

The specialized technical nature of the OTEC, Lobster Farm and Ocean Center
components of the project may require recruitment of senior staff from outside Hawaii. In
the longer term, however, these facilities would provide opportunities for local people to
‘receive training and advancement in scientific and technical disciplines (for example,
aquaculture) very much in harmony with local traditions and cultural preferences. The less
skilled positions which would be created would be much less susceptible to the vagaries of
the "boom and bust" cycles of the visitor industry.

The success of the proposed project would also positively impact community pride.
If the KAD project aids Hawaii in its quest for world leadership in ocean-based science (as
the observatories on Mauna Kea have done in astronomy), there will be a community-wide,
and in fact state-wide, sense of satisfaction that West Hawaii has proven its potential for
economic development in fields other than tourism. Successful economic diversification
would also earn the community greater respect, recognition and security by reducing the
dependence of the region on the visitor industry.
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D. BUILT ENVIRONMENT

1. HISTORIC AND ARCHAEOLOGICAL SITES

a. Prior Surveys and Coordination

NELHA properties, including the exchange parcel, have been thoroughly surveyed
for archaeological resources. At the time of the HTDC FEIS (1985), there had been eight
surveys of HOST Park and seven of NELH. Other surveys of the area had been completed
prior to the creation of NELH. During preparation of the NELH SEIS (1987), Dr. Ross
Cordy of the State Historic Sites Section (now Historic Preservation Division) again
surveyed the NELH sites, and prepared a preservation/mitigation plan. This plan was
subsequently expanded to include the HOST Park sites and those on the exchange parcel.
Since that time, additional data recovery work has been completed on some on the sites.
Until recently there remained three sites in the northwestern corner of the exchange parcel
that were possible human burials. These were excavated and found not to be burials. The
complete report of the data recovery for these sites is contained here as Appendix F. That
report also summarizes what has been learned about use of the area dating back to the
sixteenth century.

b. Existing Sites
The coastal portion of the exchange parcel is rich with archaeological sites. Figure

12 shows the locations of all significant archaeological sites on the exchange parcel, and the
recommended level of impact mitigation for each site.

C. Proposed Mitigation Measures

Archaeological mitigation is an integral component of the KAD Project. An
Archaeological Preserve is planned wherein a number of sites would be preserved and
interpreted for public education and appreciation. Prior to construction data recovery work
will be completed for those sites so designated. Those sites requiring preservation would
be contained in the proposed Archaeologlcal Preserve. \The plan for and layout of this
component of the KAD Project is detailed in Chapter ;:H ’ A long-range preservation plan
for those sites to be preserved and interpreted would be prepared for approval by the State
Historic Preservation Division and the County Planning Department. The Preserve would
be large enough to provide a buffer zone around the sites to be preserved, and interim
protection measures would be effected during construction. These would include fencing
of vulnerable sites, and provision of detailed instructions to construction crews on protection
of all sites.
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2. INFRASTRUCTURE AND PUBLIC SERVICES

a. Transportation
(1)  Keahole Airport

(a)  Potential Impacts

The proposed project would not directly negatively impact Keahole Airport. All
structures would conform to height limitations within runway approach zones. The property
is industrial and the proposed uses are compatible with anticipated noise levels. Some
additional passenger and cargo demand would be generated by the project and its personnel,
but these are not significant, particularly in view of the airport expansion plans.

(b)  Proposed Mitigation Measures

No mitigation of impacts to the airport is necessary. Mitigation of noise impacts on
the project would be carried out through proper design of the respective facilities as
described in Chapter III and Section A.2 above.

(2) Roadway Network
(a)  Access

Access to NELHA is via a two-lane 24 foot-wide asphaltic concrete paved road with
an 80-foot easement width. The road is approximately two miles long from its intersection
with Queen Kaahumanu Highway to the NELHA administration building. There is no road
to the northern portions of the NELHA property and a jeep trail is the only other access
to the coastal areas. The Queen Kaahumanu Highway intersection is improved with
acceleration and deceleration lanes for left and right turns. There is a gate at the highway
which is open during the day and closed at night.

(b)  Traffic

The HTDC FEIS contained a traffic impact report based on the range of
development scenarios then projected. That study considered full build-out of HOST Park
with energy and aquaculture projects, a restaurant, a visitor center and an oceanarium. For
all of the scenarios studied the level-of-service (LOS) at the Queen Kaahumanu intersection
would have been reduced to the point that major improvements, including signalization,
would have been required at full build-out. Clearly those development scenarios were
overly optimistic, as development at HOST Park has proceeded much more slowly than any
of the projections.
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For this SEIS an update of the traffic impact study was done (Appendix G). Two
factors prompted this: first, the growth of the West Hawaii region has been very rapid since
the earlier traffic study, and background traffic on Queen Kaahumanu Highway has
increased significantly during that time; and second, the early oceanarium plans were not
fully developed and so the traffic impacts could not be fully assessed.

The approach taken in the present traffic study was as follows: 1) determine existing
traffic and levels-of-service; 2) project future traffic growth from both undefined regional
expansion and from specific planned nearby projects during the period of KAD Project
build-out; 3) characterize traffic generation by the KAD Project; 4) superimpose the KAD-
generated traffic and all of the concomitant increases in background traffic onto the existing
situation to predict future levels-of-service; and 5) identify possible measures which could
mitigate impacts where decreased levels-of-service so warrant.

Since 1978 the Average Daily Traffic (ADT) along Queen Kaahumanu Highway has
increased from 4,537 vehicles per day to about 12,000 vehicles per day. This represents an
annual compounded growth rate of 8.4 percent. Nevertheless, Queen Kaahumanu Highway
in the vicinity of the NELHA access road currently operates at level-of-service B during
peak hours. (Levels-of-service are ranked from A (best) to F (worst). See Appendix G for
a more complete description.)

The traffic study assumed that background traffic would continue to grow at recent
rates (8.4 percent per year compounded) through KAD Project build-out, a conservative
assumption in view of the present economic contraction. Traffic to be generated by five
proposed neighboring projects and additional NELHA growth was then added to
background levels to project future conditions without the KAD Project. In this case, the
projected level-of-service for Queen Kaahumanu Highway remained at B, but left turns into
and out of NELHA would experience long delays. In this scenario, adequate traffic flow
is maintained on Queen Kaahumanu Highway because there are no delays due to signalized
intersections, despite the fact that the theoretical capacity of the highway is exceeded.

(¢)  Traffic Impacts and Mitigation Measures

If the NELHA entrance is unsignalized, the left turns from the access road would
experience long delays and operate at LOS F. Left turns into the project would operate at
LOS D. Assuming that the intersection would have separate left turn lanes into and out of
the access road, Queen Kaahumanu Highway would remain at LOS B.

The state currently has plans to improve Queen Kaahumanu Highway to an access
controlled facility. As yet, there is no indication that this would occur within the time frame
used in the traffic study (1992-1997). It is understood that when Queen Kaahumanu
Highway is improved, access to NELHA would be via a frontage roadway, probably from
an interchange at the airport. This would alleviate the potential problem at the intersection
of Queen Kaahumanu Highway and the NELHA access road.
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An analysis was conducted for signalized intersection conditions. It concluded that
a traffic signal would decrease the LOS unless Queen Kaahumanu Highway were widened
to provide two through lanes in each direction. Without widening the highway, the LOS
would be F because of additional delays. With widening, the LOS would be C.

b. Utilities and Energy Resources
(1)  Electricity

(a)  Existing Service

Electrical power to the area is supplied by the Hawaii Electric Light Company, Inc.
(HELCO) via an existing HOST Park distribution substation that was sized to serve the
Park, including the original 83 acres which was exchanged.

(b)  Potential Impacts and Mitigation Measures

The OTEC Plant would supply power for the seawater pumps eliminating the need
to purchase approximately 880 kilowatts from the utility. Cold water pumped for power
generation would also be used for air conditioning, considerably reducing electrical demand.
Diesel generators would be installed for emergency back-up power for critical equipment.

According to HELCO, to serve the proposed new loads, an extension to the
underground cables would be required along with associated switches and padmount
transformers. This would be arranged in consultation with HELCO once specific plans are
available.

(2) Communications

Hawaiian Telephone Company has an existing 3-inch conduit serving the NELHA
facilities. The existing capacity is adequate for the proposed project.

Staff communications would be by portable FM radio systems. A public address
system would service all major structures.

(3) Water Supply

Fresh water for domestic use and fire protection is supplied by the Department of
Water Supply, County of Hawaii, via a 4-inch water line connected to the 12-inch diameter
transmission main located along Queen Kaahumanu Highway which conveys water from the
Kahaluu water storage tanks to a 0.5 million gallon (MG) reservoir near the entrance to
Keahole Airport. The capacity of the 4-inch diameter pipeline is approximately 200 to 400
gpm (300,000 to 600,000 gpd). The County has allocated NELHA 500,000 gpd. The current
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fresh water usage at NELHA is approximately 110,000 gpd. The proposed KAD Project
would require approximately 30,000 gpd.

(4) Wastewater Treatment and Disposal

The Keahole to Kailua Development Plan indicates that sewage from NELHA will
be treated at the proposed Sewage Treatment Plant No. 2 to be constructed 2.5 miles north
of Keahole Airport. According to correspondence from Dr. John Lewin, Director of Health
to Mr. Norman Hayashi, Hawaii County Planning Director, relative to the State Land Use
Boundary Amendment Application:

Until Sewage Treatment Plant No. 2 is completed, septic tanks will be an
acceptable treatment method, provided that the system meets all of the
applicable requirements of the Department of Health (DOH) Administrative
Rules, Chapter 11-62, "Wastewater Systems." In addition, detailed plans for
both domestic and non-domestic wastewater treatment/disposal must be
submitted to and approved by DOH.

A self-contained sewage treatment plant is planned to handle the human sewage from
the operation of the KAD facilities. Secondary treatment would be employed. Septic tanks
would not be necessary because all effluent waters would be used to irrigate landscaping on
the site.

Seawater return flows from the Lobster Farm would be of two types: continuous flows
and periodic cleaning wastes. Continuous flows of wastewater would result from the single
pass overflow of the lobster culture raceways and would gravity flow into an unlined
collection trench. Periodic cleaning waste would result from vacuuming of the raceway
bottom to collect uneaten lobster food particles, lobster feces and other detritus. These
wastes would be collected in a lined settling pond, evaporated and the residue trucked to
a landfill or sewage treatment plant.

Seawater return flows from the Ocean Center would be of two types: continuous
flows and periodic cleaning wastes. Continuous flows of wastewater would result from the
single pass overflow of the marine habitat exhibits and would gravity flow into an unlined
collection trench. Periodic cleaning waste would result from the vacuuming of habitat
bottoms to collect uneaten food particles, feces and other detritus. These wastes would be
collected in a lined settling pond, evaporated and the residue trucked to a landfill or sewage
treatment plant. Exhibits with non-indigenous tropical and sub-tropical species would have
their wastewaters treated by filtration, ozonation, ultraviolet light, or other means prior to
final disposition in a lava trench.

Further safeguards would result from expansion of the Comprehensive Environmental
Monitoring Program which has successfully detected unacceptable discharges and provided
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management options with which to eliminate the source before harm to the environment
could occur.

The NELHA Facilities Use Manual (Appendix H) provides guidelines for mitigation
of potential impacts from industrial wastes generated by tenants. Discharges from tenant
facilities to NELHA disposal trenches must meet the basic water quality criteria applicable
to all state waters. It is the responsibility of each tenant to collect data on discharge water
quality and quantity. NELHA reserves the right to independently monitor wastestreams and
shut down any operation in violation of discharge standards.

(5)  Solid Waste Disposal

The Hawaii Integrated Solid Waste Management Act (Chapter 342G, HRS)
establishes guidelines for the counties for development of management plans by January 1,
1993. In order of priority, the recommended practices and processing methods are 1) source
reduction, 2) recycling and bioconversion (including composting), and 3) landfilling and
incineration. The Hawaii County plan is under development, and will be available for
public comment shortly.

The proposed project would generate several significant solid waste streams, including
sludge from the sewage treatment plant, settled solids from the Ocean Center exhibits and
Lobster Farm, food wastes from the food service facility, green waste from the landscaping
and miscellaneous wood, paper, plastic and metallic wastes.

NELHA fully supports the integrated solid waste management efforts of the state and
county. The primary sources of solid waste from the KAD Project would be the Lobster
Farm and the Ocean Center. Each facility would institute waste management and waste
reduction plans conforming to state and county policies. In particular, composting would
be employed if appropriate sites and facilities become available. Newspaper, paper, glass
and metal would be segregated into separate waste streams and transported to recycling
centers where and when available. It would be the operating policy of the KAD Project to
utilize recycled products when available.

C. Public Services
(1)  Health Care Facilities
Existing health care facilities would be adequate to service the small population
increase resulting from the project. Because of the anticipated daily presence of a

considerable number of visitors to the Ocean Center and Visitor Center, an on-site first-aid
station would be incorporated into the lobby area of the Ocean Center.
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(2)  Fire Protection

Fire protection planning for the proposed project would utilize appropriate provisions
of the Uniform Fire Code as required by the County of Hawaii Fire Department. Prior to
construction the Fire Department would review and approve plans for fire access roads,
building access, water supply, fire protection systems and life-safety systems. Minimum fire-
flow water requirements will depend on building construction and floor area in accordance
with the information provided by the Fire Department in its response to the EIS Notice of
Preparation (see Chapter IX).

(3)  Police and Security

Facility design criteria include deterrents to the common problems of souvenir
collecting and vandalism. These include selection of secure methods of construction and
assembly, locks, access locations, fixture size and maintenance.

Overall site security would be enhanced through perimeter fences and conventional
lock and key controlled access. Certain areas may also require additional security systems
such as alarms or remote video. A full-time on-site security service would be contracted for,
and a guard station would be located at the Ocean Center entrance.

(4)  Emergency Services

Because of the concentration of visitors and staff at the Ocean Center, a first-aid
station is incorporated into the design of the main lobby area. Response to remote on-site
emergencies would be facilitated by a system of portable FM radios for communications
between emergency and security staff.

d. Recreation

An integral component of the KAD Project is extension of the Wawaloli Beach area
by about 10 acres. Physical improvements would include upgrading a portion of the existing
jeep trail and provision of parking spaces, landscaping and picnic areas.

e. Community Institutions

(1)  Educational Facilities

Impacts to area schools were addressed in the HTDC FEIS. The population growth
attributable to development of the exchange parcel would be well within limits previously
assessed. The Ocean Center would provide a significant resource to area educational
programs. The educational function is a very important part of the Ocean Center concept,
and both facilities and staff would be provided to assist in curriculum development and
instruction.
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The Ocean Center would also be a significant resource for education and research
if plans for creation of a new West Hawaii campus of the University of Hawaii in the area
are implemented.

(2)  Social Services

The small increment of population growth attributable to the proposed project would
not significantly impact the availability of social services to the community.

(3)  Cultural Facilities

The Archaeological Preserve and portions of the Ocean Center exhibit area would
constitute new cultural facilities for area residents and visitors. Enjoyment of these facilities
would tend to increase general awareness of and appreciation for other aspects of the
natural and cultural environment of West Hawaii.

(4) Commercial Centers

The proposed project would not compete with existing commercial centers, nor would
it constitute a commercial center in itself. By providing a unique attraction on the West
Hawaii coast it would stimulate patronage of existing commercial centers by staff and
visitors alike.

3. NEIGHBORING PROPERTIES

a. Keahole Airport

The Keahole Airport Master Plan (R.M. Towill, 1987) and subsequent analyses
projected that passenger traffic at Keahole Airport will increase from 1.49 million
passengers in 1985 to 4.68 million passengers in 2005. Considerable facilities expansion and
upgrading is thus required. Existing facilities are located in the southern portion of the
airport property, and expansion will occur to the north. The runway will be extended from
6,500 ft. to 11,000 ft. to accommodate larger aircraft. The terminal will be expanded from
95,000 sq. ft. to 314,525 sq. ft. All supporting facilities, including taxiways, aprons, parking,
ground transportation, airport operations, roadways, and fuel facilities will have to be
expanded. Other related facilities, including cargo facilities, commuter airlines, air taxi,
heliport, and general aviation, will also require expansion. The improvements are scheduled
into three phases extending to the year 2005.

The proposed project would not directly negatively impact Keahole Airport. All
structures would conform to height limitations within runway approach zones. The property
is industrial and the proposed uses are compatible with anticipated noise levels. Some
additional passenger and cargo demand would be generated by the project and its personnel,
but these are not significant in view of the airport expansion plans.
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The Department of Transportation, Airports Division, is currently preparing an Air
Quality and Water Quality Monitoring Program for Keahole Airport expansion. It is likely
that the air quality monitoring station would be situated on NELHA property and staffed
by NELHA personnel. The water quality portion of this program would be integrated with
the CEMP and carried out by NELHA personnel to broaden monitoring coverage along this
segment of coastline.

b.  Qomall

To the south of the NELHA facility is planned the 'O’oma II development.
According to the EIS for that project, it is anticipated to include a 550-room hotel on 22
acres, a 50-room Japanese-style inn, a golf course with clubhouse and driving range (176
acres), 70 golf course house lots (10,000 square feet each), 130-230 condominiums, 35,000
square feet of retail space, six acres of maintenance facilities including a sewage treatment
plant, a 19-acre water recreation park including a seven-acre unlined salt water lagoon with
a wave-generating machine, a conference center with 100 parking stalls and a 12-acre ocean
science center with a restaurant, meeting facilities and 300 parking stalls. The latter
component has significant similarities to the proposed KAD Ocean Center, and in
consultation with the state and county, the ’‘O’oma developers have agreed to remove this
component from their plans.

Mitigation plans for the resort include a large berm along sensitive areas of the

property and a landscaped buffer between the property line and residential areas to aid the
transition from industrial to residential and resort uses.
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VII. RELATIONSHIP TO LAND USE PLANS, POLICIES AND
CONTROLS

A, FEDERAL
1. NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

‘NEPA requires preparation of an EIS for major federal actions affecting the
environment. The proposed KAD Project has no direct federal involvement, nor does it
require any major federal permit. NEPA requirements, therefore, are not triggered. The
relevance of NEPA is limited to its service as a model for state EIS legislation, including
Hawaii’s EIS Law (Chapter 343, HRS).

2. CLEAN WATER ACT

The Clean Water Act established national goals and policies for protection and
propagation of fish, shellfish, and wildlife, and the protection of recreational uses. The Act
provides for water quality standards and enforcement, permits and licenses. The Act
establishes effluent limitations, water quality standards, and pretreatment effluent standards,
among others. The State of Hawaii has employed the goals, policies and criteria of the
federal Act in establishing its approved Water Quality Standards (Chapter 11-54, HAR), to
which the KAD Project and all NELHA operations must conform.

Section 402 of the Federal Water Pollution Control Act Amendments of 1972
established the National Pollutant Discharge Elimination System (NPDES). Recent changes
expand the scope of the NPDES program from point source discharges only to non-point
source discharges, in particular, those associated with stormwater runoff associated with
industrial activities. An NPDES application is now required for "Construction activity
including clearing, grading and excavation activities except: operations that result in the
disturbance of less than five acres of total land area which are not a part of a larger
common plan of development or sale." Construction of the KAD Project, or any other
project clearing more than five acres, would thus require an NPDES permit.

3. SAFE DRINKING WATER ACT

The Act requires the states to develop primary standards for the protection of public
health and secondary standards for the protection of public welfare. The Act also provides
for the protection of underground sources of drinking water through the issuance of
regulations for state underground injection control programs. NELHA uses drinking water
provided by the county which meets all primary and secondary standards. The state
Underground Injection Control Program (Chapter 11-23, HAR) establishes protected
aquifers into which injection of wastes is prohibited. An Underground Injection Control
(UIC) line separates protected aquifers from non-potable aquifers along the coast. The
NELHA facilities lie makai of the UIC line, meaning that the Director of Health has
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determined that the subsurface aquifer is exempted from being used as an USDW
(underground source of drinking water). Injection of sewage or certain industrial wastes
may be permitted into exempt aquifers.

4. CLEAN AIR ACT

The purpose of the federal Clean Air Act is to protect and enhance the quality of the
nation’s air resources so as to promote the public health (through primary standards) and
welfare (through secondary standards), and the productive capacity of its population. The
Act regulates both stationary and mobile sources of air pollution. Primary responsibility for
assuring air quality is delegated to the states. Hawaii’s Ambient Air Quality Standards are
comprise Chapter 11-59, HAR, and its Air Pollution Control Regulations are Chapter 11-60,
HAR.

3. ENDANGERED SPECIES ACT

The Act provides for the protection of species of animals and plants that are in
danger of extinction and conservation of ecosystems upon which they depend (critical
habitat). The NELHA facility neither contains nor would impact any endangered species
or critical habitat.

6. NATIONAL HISTORIC PRESERVATION ACT

The Act provides for a National Register of districts, sites, buildings, structures, and
objects significant in American history, architecture, archaeology, and culture. There are
no National Register listings on NELHA property.

B. STATE

1. HAWAII STATE LAND USE LAW

State lands are classified into one of four land use districts (Urban, Rural,
Agricultural, and Conservation) by the State Land Use Commission (LUC) pursuant to
Chapter 205, HRS. NELHA properties are in the Urban district with the exception of the
exchange parcel and the coastal lands set aside for public recreation. As part of this action,
NELHA has petitioned the LUC to reclassify the exchange parcel, except those portions
within a 340-foot wide setback from the certified shoreline, into the Urban District.

Criteria used by the LUC for evaluation of petitions for reclassification include:
(1)  The extent to which the proposed reclassification conforms to the

applicable goals, objectives, and policies of the Hawaii state plan and
the adopted functional plans;
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@)

@)

The extent to which the proposed reclassification conforms to the
applicable district standards; and

The impact of the proposed reclassification on the following areas of

state concern:

(A) Preservation or maintenance of important natural systems or
habitats;

(B) Maintenance of valued cultural, historical, or natural resources;

(C) Maintenance of other natural resources relevant to Hawaii’s
economy, including, but not limited to, agricultural resources;

(D) Commitment of state funds and resources;

(E) Provision for employment opportunities and economic
development; and

(F) Provision for housing opportunities for all income groups,
particularly the low, low-moderate, and gap groups.

Criterion (1) is specifically discussed below; the elements of criterion (3) are
discussed in the appropriate sections of Chapter VI. The standards for determining the
Urban District boundaries are found in the Land Use Commission Rules (Section 15-15-18,
HAR), and are as follows:

(1)

@)

G)

4)

It shall include lands characterized by "city-like" concentrations of
people, structures, streets, urban level of services and other related
land uses;

It shall take into consideration the following specific factors:

(A) Proximity to centers of trading and employment except where
the development would generate new centers of trading and
employment;

(B)  Substantiation of economic feasibility by the petitioner;

(C) Proximity to basic services such as sewers, transportation
systems, water, sanitation, schools, parks, and police and fire
protection; and

(D) Sufficient reserve areas for urban growth in appropriate
locations based on a ten year projection;

It shall include lands with satisfactory topography and drainage and
reasonably free from the danger of floods, tsunami, unstable soil
conditions, and other adverse environmental effects;

In determining urban growth for the next ten years, or in amending the
boundary, land contiguous with existing urban areas shall be given
more consideration than non-contiguous land, and particularly when
indicated for future urban use on state or county general plans;
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(5) It shall include lands in appropriate locations for new urban
concentrations and shall give consideration to areas of urban growth
as shown on the state and county general plans;

(6) It may include lands which do not conform to the standards in
paragraphs (1) to (5):
(A)  Whensurrounded by or adjacent to existing urban development;
and
(B)  Only when those lands represent a minor portion of this district;

(7) It shall not include lands, the urbanization of which will contribute
toward scattered spot urban development, necessitating unreasonable
investment in public infrastructure or support services;

(8) It may include lands with a general slope of twenty percent or more
which do not provide open space amenities or scenic values if the
commission finds that those lands are desirable and suitable for urban
purposes and that official design and construction controls are
adequate to protect the public health, welfare and safety, and the
public’s interests in the aesthetic quality of the landscape.

The NELHA exchange parcel lies adjacent to existing urban, industrial lands
comprising the remainder of the HOST Park, Keahole Airport, and to the south, the lands
of ’O’oma II, presently also the subject of a petition to be reclassified to urban. Adequate
infrastructure and support services are available, or would be made available as part of the
proposed project. The site is relatively level and is not subject to unreasonable risks from
natural hazards. Preliminary recommendations from the on-going five-year district boundary
review are that the coastal areas in the Keahole to Kailua area should be classified urban.

The project would have a positive economic impact on the region and the state. It
would create a modest number of jobs and enhance the use and enjoyment of the natural
resources of the area.

2. HAWAII STATE PLAN

The overall theme of the Hawaii State Plan (Chapter 226, HRS) is comprised of
three principles or values:

(1)  Individual and family self-sufficiency;
(2)  Social and economic mobility; and

(3) Community or social well-being,
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To effect the above principles, the Plan articulates three goals:

(1) A strong, viable economy, characterized by stability, diversity, and
growth, that enables the fulfillment of the needs and expectations of
Hawaii’s present and future generations.

(2) A desired physical environment, characterized by beauty, cleanliness,
quiet, stable natural systems, and uniqueness, that enhances the mental
and physical well-being of the people.

(3)  Physical, social and economic well-being, for individuals and families
in Hawaii, that nourishes a sense of community responsibility, of
caring, and of participation in community life.

The proposed project would diversify the economy by providing a broad range of jobs
in construction, education, marine research, and numerous services. It would complement
the existing visitor industry in the region. The extension of Wawaloli Beach and the
Archaeological Preserve would preserve and enhance the uniqueness of the coastal setting
and the nearby cultural resources. The educational and research functions of the Ocean
Center would enhance understanding of the marine environment, its role in traditional
Hawaiian and modern societies, and community participation in the stewardship of these
Tesources.

The goals expressed in the Plan are intended to be achieved through the adoption
of a series of objectives and policies in specific areas. Not all of the objectives and policies
have relevance to the proposed project, but those that do are discussed below.

The proposed project would be in accordance with state policies for population by
providing "...increased opportunities for Hawaii’s people to pursue their physical, social and
economic aspirations while recognizing the unique needs of each county." The project would
represent "..an increase in economic activities and employment opportunities on the
neighbor islands consistent with community needs and desires." It would "[pjromote
increased opportunities for Hawaii’s people to pursue their socio-economic aspirations
throughout the islands." It would "[e]ncourage research activities and public awareness
programs to foster an understanding of Hawaii’s limited capacity to accommodate
population needs...."

With respect to the economy in general, the proposed project would help achieve
both state objectives including "[ijncreased and diversified employment opportunities...," and
a "..steadily growing and diversified economic base that is not overly dependent on a few
industries." The project would also further at least 13 of the 16 policies in this area.

In Hawaii, aquaculture is considered a component of diversified agriculture and so
the economic objective for agriculture of "..growth and development of diversified
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agriculture...." would be furthered by the Lobster Farm and other future aquaculture farms.
The project also would provide support for most of the policies for agriculture including
specifically "[elxpand Hawaii’s agricultural base by promoting growth and development
of...aquaculture....”

The Ocean Center would contribute toward attainment of the visitor industry
objective of an "...industry that constitutes a major component of steady growth for Hawaii’s
economy." It also would provide support for each of the eight policies for the visitor
industry.

Components of the proposed project support the state objectives and policies for
encouraging growth industries, specifically the Lobster Farm and other aquaculture farms
would "[f]acilitate investment and employment in economic activities that have the potential
for growth such as..aquaculture..." The OTEC Plant would "[a]ccelerate research and
development of new energy-related industries based on...ocean...resources..." The Lobster
Farm, the Ocean Center and the OTEC Plant would "[pJromote Hawaii’s geographic,
environmental, social, and technological advantages to attract new economic activities..." and
"li]ncrease research and the development of ocean-related economic activities such as...food
production and scientific research.”

The proposed project would help achieve state objectives and policies for land-based,
shoreline, and marine resources. Notably, the project would "[pjromote increased
accessibility and prudent use of inland and shoreline areas for public recreational,
educational, and scientific purposes.” It would likewise support the objectives and policies
for scenic, natural beauty, and historic resources. For example, it would "[pjromote the
preservation and restoration of significant natural and historic resources..." and it would
"[p]rotect those special areas, structures, and elements that are an integral and functional
part of Hawaii’s ethnic and cultural heritage. With respect to land, air and water quality,
it would promote "[g]reater public awareness and appreciation of Hawaii’s environmental
resources...” and "[floster educational activities that promote a better understanding of
Hawaii’s limited environmental resources."

The KAD Project would further many of the objectives and policies listed under the
facility systems categories, most notably including the policy to "[pJromote research to
develop more efficient and economical treatment and disposal of solid and liquid waste..."
and the objective of "[ijncreased energy self-sufficiency."

Most of the objectives and policies in the socio-cultural advancement categories are
limited in their relevance to the proposed project, however, the project would contribute to
attainment of those in the categories of education, leisure, and culture. Objectives and
policies concerning federal expenditures, the information industry, are of little relevance to
the proposed project.
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3. HAWAII STATE FUNCTIONAL PLANS

The Hawaii State Plan directs the appropriate state agencies to prepare functional
plans for their respective program areas. There are fourteen Functional Plans that serve
as the primary implementing vehicle for the goals, objectives and policies of the State Plan.
The relationships of the proposed project to the various Functional Plans are discussed
below.

In its present form, the Agricultural Functional Plan (DOA, 1991) has little relevance
to the proposed project. To the extent that aquaculture is considered diversified agriculture,
the Lobster Farm and other aquaculture farms would contribute to agriculture development.
It is state policy to "[p]rovide suitable public lands at reasonable cost and with long-term
tenure for commercial agriculture purposes.”

The proposed project is very much in concert with the Conservation Lands Functional
Plan (DLNR, 1991). The project, through expansion of the Cooperative Environmental
Monitoring Program, would assist in establishment of data bases and inventories of existing
lands and resources. The Conservation Lands Plan contains a number of policies and
implementing actions supporting aquaculture research and commercial development
including provision of business assistance and investment incentives. State policy is to
"[]ocate, preserve and encourage the availability of sites suitable for commercial aquaculture
by both private and public sector landowners." HOST Park is being developed specifically
for this purpose. It is also state policy to "[elxpand and enhance outdoor recreation
opportunities..." Extension of Wawaloli Beach would further this policy, and its
implementing action to "[pJrovide and improve public access to the shoreline..." Both the
extension of Wawaloli Beach and the Archaeological Preserve would further state policy to
"[d]evelop recreational and archaeological resources on the shoreline and mauka areas...",
and the latter would also effect the implementing action to "[a]cquire and/or develop areas
for historic preservation." The Ocean Center would further the state objective of
"[e]xpansion and promotion of a public conservation ethic through education...", and the
policy to [d]evelop and implement educational programs for schools.”

The basic goal of the Education functional Plan (DOE, 1989) is to foster academic
excellence. The Ocean Center would further this aim in that it would "..develop
environmental literacy through direct interaction with dynamic ecosystems...", "...help train
the education workforce...", "...use community resources to strengthen implementation of
environmental education programs...", and "..develop and expand Business-Education
Partnerships." The Archaeological Preserve would "...strengthen multicultural awareness..."
and may help the Hawaiian Studies Program. The Ocean Center and Archaeological
Preserve would also help implement the objectives and policies of the Higher Education
Functional Plan (DOE, 1984) through provision of research facilities and opportunities.
This function could be considerable strengthened after construction of the planned West
Hawaii Campus of the University of Hawaii.
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Employees throughout the KOC would benefit from occupational skill training, a
primary objective of the Employment Functional Plan (DLIR, 1989).

The KAD Project, and most specifically the OTEC plant component, would further
the objectives of the Energy Functional Plan (DBED, 1991) to "[m]oderate the growth in
energy demand through conservation and energy efficiency...", and "[d]isplace oil and fossil
fuels through alternate and renewable energy resources." This plan specifically mandates
the state to "[c]ontinue support of Ocean Thermal Energy Conversion (OTEC)

technology...", and to "[c]ontinue to support the operation of energy research facilities such
as the NELH..."

With respect to the Health Functional Plan (DOH, 1989), research to be conducted
at the Ocean Center and continuation of the CEMP would further goals in the area of
environmental health and protection, and monitoring of environmental quality.

Research already completed on the site, as well as the opportunities afforded by the
creation of the Archaeological Preserve, would further the objectives and policies of the
Historic Preservation Functional Plan (DLNR, 1991). These include expansion of the
statewide historic sites inventory system, protection of known historic sites, development of
innovative means to manage historic sites, increased documentation of Hawaii’s history,
heritage and traditional arts and skills, implementation of programs to disseminate
information to the public, and development of site-specific interpretative programs for
publicly-owned historic sites.

The Housing Functional Plan (HFDC, 1989) contains a policy to "[e]nsure that
projects which impact housing provide affordable rental opportunities for employees." The
housing requirement for the development of NELHA is accommodated by the state’s
Kealakehe project.

The Human Services Functional Plan (DHS, 1989) has little relevance to the
proposed project except to the extent that some employees or their family members might
require state provided services in this area. The KAD Project would lessen the need for
such services through the provision of employment opportunities which would assist families
in achieving economic and social self-sufficiency.

One of the primary issue areas of the Recreation Functional Plan (DLNR, 1991) is
ocean and shoreline recreation, and the top priority in this area is saturation of beach park
capacity. Clearly, extension of Wawaloli Beach as a component of the KAD Project would
help alleviate this problem. The project would help prevent loss of public access to
recreational resources, would assist in monitoring the quality of the marine environment at
key ocean recreation sites, and assist in maintaining existing parks and recreation areas.

The goal of the Tourism Functional Plan (DBEDT, 1991) is steady and balanced
growth of the industry. The proposed project would aid this goal as well as help to diversify
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the industry by providing a quality, environmentally oriented attraction and possibly increase
the average length of stay for visitors to the West Hawaii region thereby assisting the State’s
goal of fully utiling the existing visitor plant inventory. The extension of Wawaloli Beach
would lessen competition for limited outdoor recreational resources, and the Archaeological
Preserve would help to preserve, protect and interpret historic and cultural resources.

The Transportation Functional Plan (DOT, 1991) includes expansion of Keahole
Airport and widening of Queen Kaahumanu Highway as priorities. To the extent that the
proposed project impacts these infrastructure resources, the Plan provides mitigating
measures:

The Water Resources Development Functional Plan (DLNR, 1984) primarily
concerns governmental operations. The Plan presents guidelines for the regulation of the
development and use of water to assure adequate supplies in the future; development of
water resources to meet municipal, agricultural and industrial requirements and the
reduction of flood damage; and preservation of water-related ecological, recreational and
aesthetic values and the quality of water resources. All of the state agencies in having
facilities in North Kona are being asked to contribute their fair share to enlarge the potable
water system to meet potential future needs of those agencies. The agreement is close to
execution and some funds will likely be appropriated in the next legislative session (C.
Hachmuth, pers. comm.).

4, WEST HAWAII REGIONAL PLAN

The West Hawaii Regional Plan (Office of State Planning, 1989) was prepared
because of the state’s interest in formulating and implementing a plan for West Hawaii that
would (1) coordinate state activities in the region in order to respond more effectively to
emerging needs and critical problems, (2) address areas of state concern, (3) coordinate the
capital improvements program within a regional planning framework, and (4) provide
guidance in the state land use decision-making process. The plan addresses critical topical
issues which require state attention in order to most effectively meet the region’s present
and emerging needs. The West Hawaii Regional Plan is meant to complement the County
General Plan and Community Development Plans.

The proposed project would further the following goals of the plan:

® Optimize the use of State owned lands.

® Promote a diversified economic base which maximizes job choice and
opportunities.

® Minimize adverse impact of new development on local lifestyles,

historic and cultural resources and community values.

° Provide a wide range of outdoor recreational opportunities.
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@ Support urban developments that maintain the unique character of the
West Hawaii region.

® Protect State investment at the Natural Energy Laboratory of Hawaii,
the Hawaii Ocean Science and Technology Park....

e Ensure that new development does not adversely impact:
- agricultural resource activities
- aquacultural resource activities
- the quality of the aquifer
- the quality of nearshore waters (including anchialine ponds)
- the quality of offshore and deep ocean waters
- the quality of the air
- the watersheds

® Develop only within infrastructure capacities and constraints.

e Maintain the diversity of the regions natural and cultural assets.

® Maintain the diversity and character of existing communities.

® EFIS};re that development does not lead to deterioration in the quality
of life.

5. ENVIRONMENTAL QUALITY

State policy on environmental quality is established in Chapter 344, HRS, the purpose
of which is to "..encourage productive and enjoyable harmony between man and his
environment, promote efforts which will prevent or eliminate damage to the environment
and biosphere and stimulate the health and welfare of man, and enrich the understanding
of the ecological systems and natural resources important to the people of Hawaii." The
proposed project is supportive of policies regarding conservation of natural resources and
enhancement of the quality of life. It is also in consonance with guidelines established for
management of natural resources, protection of flora and fauna, establishment of historic,
cultural and recreational areas for public recreational, educational and scientific uses,
appropriate economic development, and encouragement of both formal and informal
environmental education for all age groups.

6. HAWAII WATER QUALITY

Coastal water quality is protected by the federal Clean Water Act (33 USC 1251 et.
seq.) and the State Environmental Quality Act (Chapter 342, HRS), administered by the
Hawaii Department of Health. The two applicable regulations are Water Quality Standards
and Water Pollution Control, Chapters 54 and 55 of Title 11, Administrative Rules.
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The waters off Keahole are classified AA in the Water Quality Standards. The
objective of this class is to keep these waters in their natural pristine state as nearly as
possible with an absolute minimum of pollution. Uses to be protected in this classification
include oceanographic research.

The Water Pollution Control rules define the requirements for National Pollution
Discharge Elimination System (NPDES) permits. The NELH Seacoast Test Facility has a

NPDES permit for a small discharge stream.

Groundwater quality is protected under the Hawaii Safe Drinking Water Act
(Chapter 340E HRS). Under this Act, rules have been adopted to regulate injection wells
(Chapter 23, Administrative Rules, Underground Injection Control). Even though the
NELH site is in an exempted aquifer area, that is, designated as unsuitable as an
underground source of drinking water, a permit is required from the Department of Health
if injection wells are used.

Discharge into a trench, assessed in the NELH FSEIS, is not covered by any specific
environmental regulation. NPDES permits apply only to direct discharges to surface waters;
a UIC permit is required only for a well, defined as "a bored, drilled or driven shaft, or a
dug hole, whose depth is greater than its widest surface dimension." However, Section 33
of Chapter 342 contains a general prohibition against the discharge of any pollutant into
state waters, which by definition include ground water.

7. HAWAII COASTAL ZONE MANAGEMENT

The relationship of HOST Park development to the objectives and policies of the
Hawaii State Coastal Zone Management Program (HRS 205A-2) was discussed in the
HTDC FEIS. The proposed action would not result in reduction of public access to the
shoreline, destruction of historic sites or degradation of scenic and open space resources.
The Cooperative Environmental Monitoring Program that has been implemented would
continue to "improve the technical basis for natural resource management."

The CZM objective relating to coastal ecosystems is to "protect valuable coastal
ecosystems from disruption and minimize adverse impacts on all coastal ecosystems."
Groundwaters, nearshore marine waters and ecosystems and anchaline ponds are being
monitored in the CEMP. The proposed project is also in conformance with CZM policies
and objectives regarding economic uses, coastal hazards and managing development.

8. HOST PARK MASTER PLAN
The HOST Park Master Plan (R.M. Towill Corp., 1989) was revised to reflect the
83-acre land exchange which resulted in more shoreline acreage and less highway frontage.

The Master Plan provides that "Development Plans and Management Programs for HOST
Park must be closely coordinated with plans and programs for NELH. The 66-acre KAD
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Project which would use approximately 35,000 gpm of seawater is consistent with the goal
as stated: "HOST Park will be developed to provide the large lots and large volumes of
ocean water -- and other basic infrastructure elements -- that full scale ocean-related
commercial activities will require...."; and "The special ocean water resources available at
HOST Park should be used as the primary development theme and marketing tool for the
Park."

Another area of importance is "...the Master Plan for HOST Park is largely based on
an environmental protection, and open space preservation framework..." The project site
includes a 340-foot setback from the certified shoreline to be developed as the expansion
of Wawaloli Beach and the Archaeological Preserve, both of which provide environmental
protection and open space.

A listing of potential uses of HOST Park includes Maine lobster cultivation, and is
followed by: "A number of other potential user types...include a visitors’ center, a small
office building for use by tenants, a university training center focused on ocean-related
industrial skills, a restaurant featuring ocean products grown at HOST Park, and an
oceanographic research institute." The visitor center, restaurant, research and education
programs which would be part of the KAD Project fit well within these categories.

C. COUNTY

1. HAWAII COUNTY GENERAL PLAN

The Hawaii County General Plan (1989) "...is the policy document for the long-range
comprehensive development of the island of Hawaii. The General Plan provides the
direction for the future growth of the County. It brings into focus the relationship between
residents and their pursuits and institutions, offering policy statements which embody the
expressed goals for present and future generations."

The General Plan represents the first level in a three-tiered hierarchy. As such, it
provided the legal basis for all of the other elements of the County’s planning structure. the
second level consists of short and middle-range plans which further define the long-range
goals of the general Plan. These plans are related to specific regions or districts (eg., Kona),
functions or specific areas within regions (eg., Keahole to Kailua). The third level consists
of specific mechanisms to implement the two higher levels of the hierarchy. These include
the Zoning and Subdivision Codes, and both the operating and capital improvement
program budget.

The General Plan assessed resources and needs in thirteen study elements, and
articulated goals, policies and standards for their preservation, maintenance and
enhancement. The General Plan also contains Land Use Pattern Allocation Guide
(LUPAG) Maps which outline thirteen categories of land uses in the County. The proposed
project is consistent with the LUPAG map. All of the NELHA properties are classified
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industrial. The project is also consistent with the goals, policies and standards put forth in
the plan. The following discussion highlights where the correspondence is particularly
significant.

The proposed project would further the goals and policies of the County with respect
to economic development. In particular, its components would further policies to
"..encourage the expansion of the research and development industry...", "...encourage the
development of a visitor industry which is consistent with the social, physical, and economic
goals of the residents of the County....","...encourage the expansion of..various forms of
aquaculture, and other..ocean water-based activities...", "..encourage the research,
development and implementation of advanced technologies and processes in existing and
potential economic endeavors....", and "..encourage development and utilization of by-

products from alternate energy conversion projects.”

The OTEC Plant component of the KAD Project would further both County goals
regarding energy: "[sltrive towards energy self-sufficiency for Hawaii County..." and
"[e]stablish the Big Island as a demonstration community for the development and use of
natural energy resources. It also would further policies to "...encourage the development of
alternate energy resources...." and "...encourage the expansion of energy research industry."

With regard to environmental quality, the existing Cooperative Environmental
~ Monitoring Program (CEMP) will be expanded to include sampling along the shoreline of
the exchange parcel. The CEMP furthers the County policy to "...encourage the State to
establish...water quality monitoring stations in areas of existing and potential urban growth."

Compliance with goals and policies regarding flood control and drainage would be
achieved through application of the appropriate standards. As cited in the Plan, these
include the County "Storm Drainage Standards" (1970); "Flood Control" (Chapter 27, Hawaii
County Code); "Erosion and Sedimentation Control" (Chapter 10, Hawaii County Code);
and applicable standards and regulations of the federal Emergency Management Agency
(FEMA).

The proposed Archaeological Preserve would further both County goals for historic
sites: "[p]rotect and enhance the sites, buildings and objects of significant historical and
cultural importance to Hawaii...." and "[a]ccess to significant historic sites, buildings and
objects of public interest should be made available." The Preserve would likewise further
a number of relevant policies.

Although the proposed project is largely industrial in character, both the Ocean
Center and the extension of Wawaloli Beach would further County goals and policies
regarding natural beauty, including "[p]rotect, preserve and enhance the quality of areas
endowed with natural beauty, including the quality of coastal scenic resources.”" Several
policies would also be furthered, including "[i]ncrease public pedestrian access opportunities
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to scenic places and vistas....", and "[ajccess easement to public or private lands which have
natural or scenic value shall be provided or acquired for the public.”

The Plan lists six goals in the area of natural resources and shoreline. The KAD
project would contribute to each of these, particularly "[p}rovide opportunities for the public
to fulfill recreational, economic, and educational needs without despoiling or endangering
natural resources." It would also conform to established policies in this area, particularly
"[t]he shoreline...shall be maintained for recreational, educational, and/or scientific uses in
a manner that is protective of resources and is of the maximum benefit to the general
public.”

The anticipated level of employment resulting from the proposed project is only a
small fraction of that originally expected for the NELHA facilities. Thus impacts on housing
would be minimal. Nevertheless, the project, through the State’s provision of housing at
Kealakehe, conforms to the County policy that "...industries which create a demand for
housing shall provide employee housing based on a ratio to be determined by an analysis
of the locality’s needs."

The County’s goals, policies and standards for public facilities focus primarily on
actions to be effected by the County itself. Nevertheless, the proposed project would further
the policy encouraging underground electrical distribution lines, and that encouraging private
sewerage systems for developments along shorelines.

Goals and policies of the County for recreation would be furthered by the Beach
Park. Specifically, "[pJublic access to the shoreline shall be provided in accordance with an
adopted program of the County of Hawaii."

Conformity with county aims for transportation would be accomplished through
compliance with appropriate standards for streets.

County goals and policies with regard to land use would be complied with through
conformity with the uses delineated on the LUPAG Map. This map provides a long-range,
graphic expression of the General Plan policies relating to land use. Other factors to be
considered in this element are State Land Use District classification, existing zoning, and
the zone guide map and interpretation.

In addition to the above goals, policies and standards, the General Plan contains
preferred "courses of action" for each district. Relevant actions for North Kona include:

e The County, in order to achieve greater diversity and stability of the
economy, shall assist in the further development of agriculture,
including aquacultural activities, in North Kona. Necessary capital
improvements which will aid agriculture, such as water, should be given
priority for funding.
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@ The County shall continue to encourage development and utilization
of by-products from the University of Hawaii’s Ocean Thermal Energy
Conversion (OTEC) project.

® Reserve, acquire and develop additional public shoreline recreation
areas in North Kona.

® Future land uses in the vicinity of the Ke-ahole Airport should be of
a compatible nature and/or be compatible with the anticipated aircraft
noise exposure levels for that vicinity.

2. KONA REGIONAL PLAN

The Kona Regional Plan, drafted in 1982 and adopted by the County Planning
Commission in 1984, has never been acted upon by the County Council. Its guidance is
somewhat dated due to the rapid growth which has occurred in the area since its drafting.
For all practical purposes, it has been superseded by the K to K Plan discussed below.

3. KEAHOLE TO KAILUA DEVELOPMENT PLAN

The objectives of the Keahole to Kailua Development Plan (K to K Plan) (R.M.
Towill Corporation, 1989b) encompassed land use, design, roads, drainage, water, sewer,
solid waste, parks and finance. The Plan was adopted by the County Council on April 3,
1991 (Resolution No. 296).

The proposed project is consistent with the K to K Plan in that the Plan recognizes
HOST Park as an area to be used for ocean research - commercial and industrial. The land
use portion of the Plan states that "HOST/NELH would...together with the Keahole Airport,
constitute a significant employment and business "node" at one end of the Keahole to Kailua
subregion."

The K to K Plan also shows a waterfront park along the entire coast bordering
HOST Park, a feature entirely consistent with the KAD Project. According to the Plan the
park would be "passive", and "...would feature paths, trails, scenic viewing areas, interpretive
signs, and historical markers. Picnic areas, restroom facilities and parking areas would also
be provided." Considering the improvements planned for the Archaeological Preserve as
well as the extension of Wawaloli Beach, all of these features would be present.

4. SPECIAL MANAGEMENT AREA (SMA) AND SHORELINE SETBACK

An SMA Use Permit is required for any development as defined by Section 205A-2,
HRS), which involves lands within the designated SMA. HOST Park lands, including the
exchange parcel lie within the SMA. Granting of an SMA permit by the County Planning
Commission is contingent upon finding that:
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® The development will not have any significant adverse environmental of
ecological effect except as such adverse effect is minimized to the extent
practicable and is clearly outweighed by public health, safety, of compelling
public interest;

® The development is consistent with the objectives and policies as provided by
Chapter 205A, HRS, and the Special Management Area Guidelines (Hawaii
County Planning Commission, Rule 9); and

® ~ The development is consistent with the General Plan, Zoning and Subdivision
Codes and other applicable ordinances.

Consistency of the HOST Park Development Plan with Chapter 205A, HRS, and
Hawaii Planning Commission Rule 9 were discussed in the HTDC FEIS. Both HOST Park
and NELH have existing SMA Permits. Consideration was given to consolidation of these
permits and inclusion of the exchange parcel, but on the advice of Planning Department
staff the present intention is to apply for a third SMA Use Permit for the exchange parcel.

The shoreline setback area is generally forty feet inland from the upper reaches of
the waves other than storm or tidal. A Shoreline Setback Variance is required for all
proposed construction, improvement, grading, and such related activities within the shoreline
setback area. At the time of initial NELH and HOST Park development, projects proposed
by government agencies within the shoreline setback area were exempt from the provisions
of Planning Commission Rule 8, subject to certain public hearing provisions. This is no
longer the case, and a setback variance would be required for work on the extension of
Wawaloli Beach and the Archaeological Preserve. This could represent somewhat of a
dilemma because Rule 8 has been under revision for some time now, and variances are not
being considered pending finalization of the rule. The proposed project would involve no
permanent structures within the setback.

S. ZONING AND SUBDIVISION ORDINANCES

The exchange parcel is presently zoned "open". A change of zone to "general
industrial” (MG) would be required for the project to proceed. Once the zoning is changed,
the proposed uses would be consistent with the code (Hawaii County Code, Chapter 25).
HOST Park also has been granted a Planned Unit Development (PUD) permit. The
purpose of a PUD is to encourage comprehensive site planning productive of optimum
adaptation of development to the land by allowing diversification in the relationships of
various uses, buildings, structures, open spaces and yards, building heights, and lot sizes in
planned building groups while insuring that the intent of the zoning will be observed. It is
anticipated that the PUD would be expanded to include the new parcel and proposed uses.
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D. STATUS OF PERMITS AND APPROVALS

The status of the necessary permits and approvals is summarized in Table 3.

TABLE 3

STATUS OF PERMITS AND APPROVALS

fre

Change of Zone

SMA Use Permit

Shoreline Setback
Variance

PUD

Building, Grading, Etc.
Permits

Restaurant Plan Review
Species Import Permits
Wastewater System

Approval
NPDES Permit (Grading)

Hawaii Planning
Commission

Hawaii Planning
Commission

Hawaii Planning
Commission

Hawaii Planning
Commission

Hawaii Public Works
Department
DOH
BOA and/or FWS

DOH

DOH

Sublease Approval BLNR Approval received for KAD
Partners sublease.
District Boundary Amend. LUC Application pending.
Chapter 6E Clearance SHPO Archaeological mitigation

measures have been
approved.

Application being prepared.
Application being prepared.
Application being prepared.
Application being prepared.

Ministerial permits would be
obtained by the general
contractor.

To be done after completion
of final design.

To be submitted as necessary
after final species selections.

To be submitted after
completion of final design.

Application being prepared.
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VII. ENVIRONMENTAL MANAGEMENT CONSIDERATIONS

A, RELATIONSHIP BETWEEN SHORT-TERM USES OF MAN’S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM
PRODUCTIVITY

1. TRADE-OFFS BETWEEN SHORT-TERM LOSSES AND LONG-TERM
LOSSES OR VICE VERSA

The undeveloped project area consists of barren lava fields harboring scattered
cultural remains along the shoreline near Keahole Point. The area which would be
developed for industrial uses is presently non-productive. Without development, its
usefulness would be as a visual example of an undisturbed lava field, of which there are
many in the region. The location, land ownership and land use designations of the parcel
imply future development of facilities such as those described here.

The proposed uses of the land would enhance the productivity of the parcel through
food production, energy production, education, scientific research, provision of employment
opportunities, provision of economic diversification and revenues for the private and public
sectors. Additionally, the long-term productivity of the parcel would be enhanced by the
creation of the Archaeological Preserve and extension of Wawaloli Beach.

Short-term losses attributable to the project would be associated with construction.
There would be a temporary interruption of recreational access to the shoreline during this
period, and emissions of air pollutants and noise would temporarily increase.

Disposal of seawater return flows into shallow trenches behind the shoreline has the
potential to impact nearshore biota. This potential has been recognized since the practice
was begun on an experimental basis. To date the Cooperative Environmental Monitoring
Program has been effective in detecting discharges with the potential for adverse impacts
and no long-term adverse impacts have been documented. Seawater return flows from the
KAD Project and other aquaculture farms would increase the total disposal volumes. In
terms of the monitoring program, this would represent the next increment in the experiment.
If adverse impacts are detected, alternative methods of seawater disposal (injection wells or
a deep ocean outfall) would have to be implemented. The most serious consequences of
disposal would be destruction of coral communities as a result of thermal stress; however,
it is anticipated that commingled flows would be warmer than the stress threshold. If
thermal stress occurred it would represent a short-term loss of productivity, as once the
stress was removed by implementation of an alternative disposal methodology, the habitat
would again be suitable for coral colonization and growth. ’



2. EXTENT TO WHICH ACTION FORECLOSES FUTURE OPTIONS,
NARROWS THE RANGE OF BENEFICIAL USES, OR POSES LONG-
TERM RISKS TO HEALTH OR SAFETY

The proposed action would foreclose the options to leave the parcel in open space
or develop it for other uses. Land ownership, land use designations, and the proximity to
Keahole Airport, however, foreclose most other developmental options. The range of
beneficial uses of the site would be greatly increased by implementation of the project. No
unique or unreasonable long-term risks to health and safety would result from
implementation of the project. The typical risks associated with urbanization, including
construction, traffic and industrial accidents, could increase. Particular attention would be
given to spill prevention, containment and clean-up of the OTEC Plant working fluid in the
event a toxic compound such as ammonia is used. Noise from aircraft operations at
Keahole Airport would be a chronic nuisance for employees working outdoors, but can be
mitigated individually on an as-needed basis.

B. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

The development of the exchange parcel would involve the irretrievable commitment
of certain natural, fiscal and human resources, some of which are non-renewable. Major
resource commitments would include land, money, construction materials, labor and energy.
The benefits of the project could not be realized without the commitment of these
resources.

L. HUMAN RESOURCES

Human labor would be expended in construction, operation and maintenance of the
facilities, but monetary compensation and other benefits would result. Benefits would
accrue directly to the construction industry, and indirectly to other sectors of the economy
and government. The operation of the project would create new jobs for West Hawaii
residents, and diversify the economic base.

2. LAND

The land which would be committed to the project is presently unutilized lava fields.
Its use would represent a long-term commitment to an altered land form. The specific uses
to which it is put could be altered at some future time, but the natural appearance would
be lost. The site is adjacent to airport industrial activities and thus the proposed uses would
represent a continuation of an existing land use pattern. The Keahole to Kailua
Development Plan foresees urbanization of most of the lands makai of Queen Kaahumanu
Highway in this region.
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3. WATER

Implementation of the project would increase the demand for and consumption of
potable water. This was anticipated in previous EISs, and the County has allotted adequate
supplies for the project. Wastewaters would be treated on-site, and the effluents used for
irrigation of the landscaping.

4. MATERIAL RESOURCES

The commitment of material resources required to accomplish development of the
parcel would include all types of construction materials and supplies. To the extent that it’s
feasible to do so, the use of recycled products such as "glassphalt" for road paving would be
incorporated into the construction materials specifications.

5. ENERGY RESOURCES

Electricity and transportation fuels derived from non-renewable petroleum products
would be required for construction and operation of the facility. The demand for electrical
power from the HELCO grid would be minimized by the 1 MW OTEC Plant which would
power the seawater pumps and possibly provide electricity for other uses as well. Cold
seawater would be used as the air conditioning working fluid, minimizing electrical demand
from this source. Transportation fuels would be required for shipping purposes, employee
commuting and visitor travel.

6. FISCAL RESOURCES

The capital committed to the construction of facilities would be irrevocably
committed, but would circulate throughout the economy. Ultimately, the investments by
both public and private sector entities would generate income to replace that initially
committed.

7. VEGETATION AND WILDLIFE

There are no endangered, threatened or candidate species on the parcel. With the
exception of the strand plant community at the coastline, the biotic resources are
undistinguished. The strand would be preserved as part of the Archaeological Preserve and
Wawaloli Beach. Offshore marine biological resources would be monitored for negative
impacts of seawater return flows as part of the CEMP.

8. VISUAL RESOURCES

The visual character of the site is undisturbed lava fields adjacent to industrial and
airport uses. The project would change the appearance of the area to a more industrial
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setting, but the landscaping, particularly surrounding the Ocean Center, would soften the
view.

C. UNAVOIDABLE ADVERSE EFFECTS
1. TRAFFIC

There would be an unavoidable increase in traffic during the construction period in
order to bring construction equipment, materials and labor to the site. Once operational,
the facility would generate traffic by employees, visitors and service vehicles. Even with the
projected increases, however, the level-of-service along Queen Kaahumanu Highway would
not be lower than "B, in an unsignalized condition.

2. AIR QUALITY

Increased traffic and the use of heavy construction equipment would lead to the
temporary generation of emissions from internal combustion engines. Construction activities
would lead to increased dust and particulate matter in the air. These impacts would be
mitigated by existing governmental regulations concerning air quality. Additional mobile
emissions sources (automobiles, buses, trucks, etc.) would frequent the area once its
operational.

3. NOISE

Construction and operation of the KAD Project and other aquaculture development
would cause additional noise from vehicles and machinery. The site, however, is intended
for industrial use, and is in a high ambient noise area due to its proximity to Keahole
Airport,.

4, VEGETATION

Vegetation in the area is generally sparse and scattered, but construction of the
proposed facilities would destroy some of the existing vegetation. Species that are found in
the project area also occur in similar habitats throughout the West Hawaii area so there
would be minimal impact on the total island populations of the native components. Where
possible and appropriate, native species would be used in landscaping.

5. TERRESTRIAL FAUNA

Resident fauna in the areas directly disturbed by construction would be affected.
Other fauna inhabiting the site may be temporarily frightened away. The area has a low
concentration of wildlife because of its sparse vegetation. There are no known officially
designated endangered or threatened terrestrial species that inhabit the project site.
Landscaping of the new facilities would create habitat for a variety of animal species,
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although the typical exotic species associated with urban development would be expected
to benefit most.

6. ARCHAEOLOGICAL SITES

Significant sites worthy of preservation and interpretation would be included in the
Archaeological Preserve where they would be protected, but available for public use and
education. Archaeological sites directly affected by construction activities would be
destroyed., Data recovery plans have been prepared for these sites and approved by the
DLNR Historic Preservation Division.

7. RECREATIONAL ACTIVITIES

Some disruption of beach recreation can be expected during the construction period
due to concerns for public safety, but in the long-term recreational opportunities would be
increased as a result of the Ocean Center, Archaeological Preserve and extension of
Wawaloli Beach.

D. POSSIBILITY OF ENVIRONMENTAL ACCIDENTS

An environmental accident could result from a catastrophic natural disaster, an
aircraft crash into the project, or failure of a critical operational control or system. The
latter is unlikely because of the redundancies and alarm systems which would be included
in the design of the facilities. The facilities, however, cannot be designed or constructed to
be absolutely secure in the event of either of the former. One type of accident which could
occur would be release of a toxic substance. An example would be a release of ammonia
gas from the OTEC Plant. This type of accident would require evacuation of the immediate
area until the gas dispersed. Some loss of wildlife or vegetation could occur. A second type
of accident would involve release or escape of an exotic species. A great number of factors
would come into play to determine the outcome of such a release. Although one could
hypothesize scenarios in which an exotic species could become established in the wild, the
plausibility of such a scenario is limited by the following factors. The type of catastrophic
accident which would be required to destroy the containment facility would also destroy
many of the organisms. If an organism did survive the accident it would have to traverse
a considerable distance to the ocean. A significant proportion of the display organisms
would require a cold water habitat. Hawaii’s warm surface waters would not support
breeding populations of these organisms. Likewise, appropriate stocks of food organisms
would be unavailable. The organism would have to elude predators, out-compete well-
established species for appropriate habitat and food, and in most cases find a mate to
reproduce. In some cases the available habitat, even if suitable for the adult of the species,
might not support larvae or juveniles of that species. Thus, a scenario envisioning a
catastrophic accident leading to establishment in the wild of an exotic species is implausible.
Nevertheless, this type of discussion is useful in establishing design standards for the
facilities and in selection of species for culture and display.
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E. UNRESOLVED ISSUES

There are several unresolved issues surrounding development of the exchange parcel
and implementation of the KAD Project. With respect to the entire parcel, the future
tenants and uses other than KAD Partners are not known. This is a relatively minor issue,
as the purpose of NELHA would determine the appropriateness of a project, and the BLNR
must approve all tenants. Expected uses include various types of aquaculture and supporting
industries.

A second unresolved issue is the overall build-out rate for NELHA, which would
determine when certain impact mitigation measures, for example installation of traffic
signals at Queen Kaahumanu Highway, would be required. This is merely an issue of
scheduling however, and not whether or not mitigation ultimately would be necessary.

The third unresolved issue is the efficacy of the trench disposal method. All
indications from the ongoing CEMP are that the present discharge is having no significant
negative impact on marine or anchialine ecosystems in the area. It is expected that
increased return flow volumes would present similar impacts to those indicated in the
CEMP. It is unknown if the discharge plume from the trenches would intersect the southern
group of anchialine ponds, and if it did what the impact to that ecosystem would be. This
would be observed through the monitoring program, and if impacts were unacceptable could
be reversed through alteration of disposal volumes, locations or methods.
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IX. PREPARERS AND AGENCIES, ORGANIZATIONS AND
INDIVIDUALS CONSULTED IN PREPARATION OF THE EIS

A, PREPARERS

This EIS was prepared by GK & Associates under contract to the Natural Energy
Laboratory of Hawaii Authority. The principal author was Mr. George Krasnick.
Descriptions of existing facilities and the proposed action were provided by NELHA and
KAD Partners. The Annual Report of the Cooperative Environmental Monitoring Program
(Appendix B) was written and provided by NELHA. The hydrological analysis (Appendix
C) was written by Dr. John Mink under contract to NELHA. The marine biological
portions of the CEMP (Appendices D and E) were written by Dr. Richard Brock of
Environmental Assessment Company and Dr. Steven Dollar of Marine Research
Consultants, respectively. The archaeological excavations report (Appendix F) was written
by Mr. William Barrera, Jr. of Chiniago, Inc. The traffic impact assessment (Appendix G)
was written by Mr. Phil Rowell of Barton-Aschman Associates.

B. CONSULTED PARTIES

The following agencies, organizations and individuals were provided copies of the
Environmental Assessment/Notice of Preparation of EIS for review and comment. Those
responding substantively are marked with a double asterisk (**), and their letters and the
responses to them are reproduced below in section C. Those responding, but without
substantive comment, are marked with a single asterisk (*). Their letters are not
reproduced herein.

1. FEDERAL

Advisory Council on Historic Preservation
Department of Agriculture, Soil Conservation Service
wE Department of the Army, Army Engineer District
Department of Commerce, National Oceanic and Atmospheric Administration
Department of Energy
* Department of Housing and Urban Development
Department of the Interior, Environmental Services
Department of the Interior, Fish and Wildlife Service
Department of the Interior, Geological Survey
o Department of Transportation, Federal Aviation Administration
* Department of Transportation, Federal Highways Administration
Department of Transportation, United States Coast Guard
Environmental Protection Agency, Region IX
Western Pacific Regional Fishery Management Council
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STATE ADMINISTRATION

Governor

Board of Directors, High Technology Development Corporation
Board of Directors, Natural Energy Laboratory of Hawaii
Department of Accounting and General Services

Department of Agriculture

Department of Budget and Finance

Department of Defense

Department of Education

Department of Health

Department of Land and Natural Resources

Department of Business, Economic Development and Tourism
Department of Social Services and Housing

Department of Transportation

Land Use Commission

Office of Environmental Quality Control

Office of Hawaiian Affairs

Office of State Planning

University of Hawaii, Department of Oceanography
University of Hawaii, College of Engineering

University of Hawaii, College of Tropical Agriculture
University of Hawaii, Energy Research Coordinator
University of Hawaii, Environmental Center

University of Hawaii, Hawaii Institute of Geophysics
University of Hawaii, Hawaii Institute of Marine Biology
University of Hawaii, Hawaii Natural Energy Institute
University of Hawaii, Pacific International Center for High Tech. Research
University of Hawaii, Sea Grant Marine Advisory Program
University of Hawaii, Water Resources Research Center

STATE LEGISLATURE

Senate President

Senators, Island of Hawaii

Senate Committees on Agriculture; Economic Development; Energy; Finance;
Tourism and Recreation

House of Representatives, Speaker

Representatives, Island of Hawaii

(Representative Wayne Metcalf)

House Committees on Agriculture; Finance; Ocean and Marine Resources;
Planning, Energy, Ecology and Environmental Protection; Water, Land
Use Development and Hawaiian Affairs
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4. COUNTY OF HAWAII

Mayor
County Council, Chairman and Members
County Council, Committee on Economic Development
* Fire Department
Housing and Community Development Office
Parks and Recreation Department
*E Planning Department
Planning Commission
e Police Department
Public Works Department
Research and Development
w* Water Supply Department

5. ORGANIZATIONS AND INDIVIDUALS

Conservation Council, Hawaii Island
Construction Industry Legislative Organization (CILO)
Friends of Kohanaiki
Friends of the Future (Sophie Aoki Robertson)
Hawaii Audubon Society
** Hawaii Electric Light Company (HELCO)
Hawaii Island Board of Realtors
Hawaii Island Chamber of Commerce
Hawaii Leeward Planning Conference
Hawaii Society of Professional Engineers, Big Island Chapter
Hawaiian Electric Industries, Inc.
Hawaiian Telephone Company
Hawaii’s Thousand Friends
KAD Partners
Kahala Capital Corporation
Keahole Point Association (Gerry Cysewski)
Kona Board of Realtors
Kona Charter Skippers Association
Kona Coast Chamber of Commerce
Kona Jaycees
Life of the Land
Marine Advisory Program, Hawaii Agent (Howard Takata)
Pacific Ocean Research foundation
Public Access for Shoreline Hawaii (PASH)
Sierra Club, Hawaii Chapter

C. COMMENTS AND RESPONSES TO THE NOTICE OF PREPARATION
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Minimum fire

Please note exception
flow shall not be less than 1,000 gallons per minute.

IIX-A, Table No. A-111-A.l1.

the opportunity to submit our comments.

iving us

Thank you for g

Very truly yours,

L8

{2 jEnisas gany 91 Bupea1pat POUNUIGILE pue pajmsul and
suflys paacdde pus smeredds a0y 4q 5350 3edWII0U S0 UOIRAPA Yans papiacid
*pronpa aq Aous SaURIEa( EOfRA YYD a1 Aq feankdde vodny INOLLEZDXE

*SPYOUT § 1235 £1 weud $59]

10030 [0 [EIRLIQA P Joun U PUB 193 ()7 URY? 53] 10U JOIPLA PRIONNS
~qout UR JARY [[BYS SPreL s53038 snyeredde AL “suosudwi(] (2) T 01 338

suopeoyoeds

"(Q) £01°L8 UOBRE
225 ‘3upjinq © Jo OBy 10 UoRINNE ‘BO Suunp Liayes a1y 104
08 [Ty 295 ‘SfEUSIBUI SROPIYZRY JO
*Z01°0£ uoneg 905 *afes01s prek wsdo soq
*(8) 601° [ Uonoag 935 ‘28wiols Aqusnqo pajid-ydny Jod
*§59908 UL P[NOJ 1LY SI010E] J3YI0 JO SUOTHPUOCD JNRWIHS ‘BIRLD] JO
nip usad (o124 Aq posreduutaq Az peoa o13us v £q ssaode 1By JA040
Y AQ PALTULISISP St 31 UAM paplacad aq {[rys peol smieredde ary ouo ueys 3o
pastediis] 5q jout pinos suonwado Inasas 1o By *Jatyd 2 jo uonndo
ot U ‘paptacad *parypotti 5q ABL UOKIIE SIYL JO SWRANNbAr 3 ‘sadtednId0
W deain Jo g uoiSIAK] ‘Y dnuny oml VB UOW 10U WE AN UM ¢
(@) 105701 UPRI3S Bt paudads s vonasicsd Ay fEuoH
-ippe snabi o1 PIZIOING 57 Y3 ST “SUOUIPULD TEURS Jpo o sopeld Fiqunod
«auuou ‘shemiares ‘Aydeidodos o1 9np PIfAISUL 54 TOUUED SpROL STI00e UM T
“Jaty 41
1pow 3q ABI HOUOSS SHP1 Jo SuotsiAcld ayl “waisks sapjuuds 3 duwoIRe
ds uw (i d far2(diod are VUM T SSNOLLAIDXT

Aqpay
a

“Auroey

30 Surping 341 o JoLaTxa 2y puncse sinos pascidde ue £q pensesul sB $5I00¢

shieredde any woy 199 051 UBY Alow Patedo] St Sulppng o Jo Alols 1saly Y1

0 {jeam JOURIXD U JO uoiuod Lt 10 Anjroes 3 jo uotuod Aue usym uonatpsunf

4 UIYIIM JO OIUT PRAOLLID PIIINNSUOT Jayeasal Buiping € jo vonzod 0 Suipjing
sAupioey A19a3 3o} papiaoid 3q f1eYS Speol $53308 smyeredde ang *€oz01 "RS

$5800y payjnbay

“voyansuod ol soud [Eacidde pue mataas Joj Jusunsedap
2417 S 03 PIRLWQNS 3G |[¥YS SPEOS 539008 snirsedde 311 205 SUBl "TOT'O] "9S
sueld

*UOISIAIP SIU Uil 30UBpIOIOE

Ut pIUIEILIRGL PUE Papraosd 3q J{EYS SPROL 553008 smesedde ALy “YOT01 S
jessusn

SAVOH SS300V SNLVHVddY 3did

i uoisig

3000 3HI WHOLINND 1661

YOZ04-10Z°04
©
ke
G
o
19
]
34
7}
5]
o
£
e
0e
- 3
RS
n <
o
O-
0o
é
e
U n
=0
B
2 S
™~ 2O
b zm
Py
i f~37]
F\fi 5D
S oG G -
L e @ =g
[Phvial-! 5 5%
Y1 DoE=aA
<& a o %
w i E -~
22
g &



1891 UNIFORM FIRE CODE 10.302-10.401

saving or firefighting purposes, the chief is authorized to require a key box to be
installed in an ibl ion. The key box shall be a type approved by ihe
chief and shall contain keys o gain necessary access as required by the chief.

Shaftway Marking

Sec. 10.303. Exterior windows in buildings used for ing or for
storage purposes which open directly. on shafiways or other vertical means of
communication between two or more floors shall be plainly marked with the word
SHAFTWAY in red letters at least 6 inches high on a white background. Warning
signs shall be easily discemible from the outside of the building. Door and window
openings on such shaftways from the interior of the building shall be similarly
marked with the word SHAFTWAY in & manner which is casily visibie to anyone
appreaching the shaftway from the interior of the building, uniess the construction
of the partition surrounding the shaftway is of such distinctive nature as to make
its purpose evident at a glance,

Exterior Doors

Sec. 10,304, (a) Obstruction and Elimination. Exterior doors or their function
shail not be eliminated without prior approval by the chief. Exterior doors which
have been rendered nonfunctional and which retain a functional door exterior
appearance shall have a sign affixed to the exterior side of such door stating THIS
DOOR BLOCKED. The sign shall consist of letters having principal stroke of not
less than %4 inch wide and &1 least 6 inches high on a contrasting background,
Required fire depanment access doors shall not be obstnucted or eliminated. See
Article 12 for exit doors.

(b) Access Doors and Openings. For firefighting purposes, access doors,
openings and exit doors shali be provided and readily accessible in occupancies as
required by the Building Code.

For access doors for high-piled combustible storage, see Section 81,109 (b).

Floor Openings

Sec, 10.305. Floor openings shall be sur
Building Code or shall have covers which are
a closed position at ail times.

dedby g

drails as set forth in the
ic closing or maintained §

din

Division IV
WATER SUPPLIES FOR FIRE PROTECTION

General
Sec, 10.461, An approved water supply capable of supplying the required fire

flow for fire p shall be provided to all p upon which facilities,
buildings orportions of buildings are h dormovedinioor within
the jurisdiction. When any portion of the facility or building protected is in excess

€3

1931 UNIFORM FIRE CODE

Division il
FIRE PROTECTION
APPENDIX llI-A

FIRE-FLOW REQUIREMENTS FOR BUILDINGS

1. SCOPE A

APPENDIX fil-A

The p dure d ining fire-flow requil for bui orp

buildings hereafter constructed shall be in accordance with this appendix. This ap-

pendix does not apply 1o structures other than buildings.

2. DEFINITIONS
For the purpose of this appendix, centain terms are defined as follows:

FIRE AREA is the floor area, in square feet, used to determine the required fire

flow.
pressute, that is available for firefighting.

3. MODIFICATIONS

FIRE FLOW is the flow rate of a water supply, measured at 20 psi residual

o

s

10.401-10.501 1991 UNIFORM FIRE CODE

of 150 feet from & water supply on a public street, as measured by an approved
route around the exterior of the facility or building, on-site fire hydrants and mains
capsble of supplying ihe required fire flow shall be provided when required by the
chief.

Type of Water Supply

Sec. 10.402. Water supply may consist of reservoirs, pressure tanks, clevated
tanks, water mains or other fixed systems capable of providing the required fire
flow. In setting the requiremeats for fire flow, the chief may be guided by the
provision in Appendix III-A.

Fire Hydrants

Sec. 10.403. The location, number and type of fire hydranis connected to 2 water
spply capable of delivering the required fire flow shall be provided on the public
streetor onthe site of the p 3 quired and d

orbothto bepr as pp
by the chief. Fire hyd shall be ible to the fire dep: pp by
roads meeting the requirements of Division I

For fire safety during construction, alteration or demolition of a building
Section 87:103 {c).

see

Division V
INSTALLATION AND MAINTENANCE QF
FIRE-PROTECTION AND LIFE-SAFETY SYSTEMS

General
Sec. 10.501. (a) Type Required. The chicf is authorized to designate the type
and number of fire apphi 16 be installed and maintained in and upon all
ildings and ises in the jurisdiction other than private dwellings. This
designation shall be based upon the relative severity of probable fire, including the
rapidity with which it may spread. Such appliances shall be of a type suitable for

the probable class of firc d with such building orp and shall have
approval of the chief.
(b) Special Hazards. For pancies of an especially h dous nature of

where special hazards exist in addition to the normal hazand of the occupancy, of
where access for fire apparatus is unduly difficult, the chiefis sutharized to require
VSIS - isting of additi

| fire apphi units, more than ane
type of app or special sy itable for the p ion of the hazard
involved, Such devices or appli may consist of ic fire alarm sy

automatic sprinkler or water spray sysiems, standpipe and hose, fixed or portable
P . .3 itable fire blank h i 1 i

covers, carbon dioxide, foam, halogenated or d;): chemical or other special
fire-extinguishing systems, Where such systems are provided, they shail be
designed and installed in d. with the appli Uniform Fire Code

(a) Decreases, Fire-flow requircments may be modified downward by the
chief for isolated buildings or a group of buildings in rural areas o small commu-
nities where the developmient of full fire-flow requirements is impractical,

(b) Ingreases, Fire flow may be modified upward by the chicf where condi-
tions indicate an unusual susceptibility to group fires or' conflagrations, Anupward
modification shall not be more than twice that required for the building under

consideration.

4, FIRE AREA

(a) General. The fire area shail be the total floor area of all floor levels yvighin
the exterior walls, and under the horizontal projections of the roof of a building,
except as modified in this section.

(b) AreaSep Portions of buildings which are sep d by'on_c or more
fous-hour area separation walls constructed in accordance with the Building Coc?c.
without openings and provided with a 30-inch parapet, are allowed to be consid-
ered as separate fire areas.

(c) Type 1 and Type II-F.R. Construction. The fire area of buildings con-
structed of Type 1 and Type [I-F.R. construction shall be the area of the three largest

successive floors.

5. FIRE-FLOW REQUIREMENTS FOR BUILDINGS

(a) One-and Two-Family Dwellings, The minimum fire flow and ﬂo_w dura-
tion requirements for one- and two-family dwellings having a fire area which does
ot exceed 3,600 square feet shall be 1,000 gallons per minute. Fire flow and flow
duration for dwellings having a fire area in excess of 3,600 square feet shiall notbe

léss than that specified in Table No. A-lI-A-1.
495

Standards.
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EXCEPTION: A reduction in required fire flow of 50 percent, as approved by

the chief, is allowed when the building is p with an app)

sprinkler system.

fire flow and flow duration for buildings other than one-~ and two-family dwellings

§ (b) Buildings other than One- and Two-Family Dwellings. The minimum
H
H

shall be as specified in Table No. A-ITI-A-1.

EXCEPTION: A reduction inrequired fire flow of up10 75 percent, as approved

by the chief, is allowed when the building is provided with an app

sprinkler system. The resuiting fire flow shall not be less than 1,500 galions per min-

ute.
TABLE NO. A-lil-A-1

MINIMUM REQUIRED FIRE FLOW AND FLOW DURATION FOR BUILDINGS

Greater Greater 115,800 83,700 51,500 { 6,000
hd " 90,600

125,500 X 55,700 | 6,250
- " 135,500 97,500 60,200 | 6.500
" " 145,800 106,800 64800 | 6,750
" " 156,700 113,200 69,600 | 7,000
- " 167,900 121,300 74,600 | 7,250
" " 179,400 129,600 79.800 | 7.500
hd - 191,400 138,300 85400 | 7,750
” "~ Greater Greater Greater | 8,000

FIRE AREA (squars test)
oW
Tpe Type (gations FLow
R, One-Hl [,
wehe | o L vomena | ane V| bt | P
22700 | 12700 | 8200 | 5900 |  3.600 | 1.500
30200 | 17000 | 10000 | 700 | ag00 | 1750
38700 | 21800 | 12900 | 9800 | 6200 | 2000
48300 | 24200 | 17400 | 12600 | 7700 | 2250 2
59.000 | 33200 | 20306 | 15400 | 9400 | 2500
70900 | 39700 | 25500 | 18400 | 11300 | 2750
83700 | 47000 | 30100 | 21800 | 13.400 | 3.000
97700 | 5450 | 35200 | 25900 | 15600 | 3250
112700 | 63200 | 40600 | 29300 | 18000 | 3500 3
128700 | 72400 | 46400 | 33500 | 200600 | 3750
145900 | 82.100 | 52500 | 37900 | 23.300 | 4.000
163200 | 92400 | 59100 | 42700 | 26300 | 4250
183,400 | 103100 | 66000 | 47200 | 29300 | 4500
203700 | 114600 | 73300 | 33000 | 32600 | 4750
225200 | 126700 | BL10O | 58600 | 36000 | 5000
247700 | 139400 | 89200 | 65400 | 39600 | 5250
271200 | 152600 | 97700 | 70600 | 43400 | 5500
295900 | 166500 | 106500 | 77.000 | 47400 | 5750
4

Hypes of construction are based upon the Building Code.
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D. DISTRIBUTION OF THE DRAFT SEIS

The following agencies, organizations and individuals were provided copies of the
Draft Supplemental EIS for review and comment. Those responding substantively are
marked with a double asterisk (**), and their letters and the responses to them are
reproduced below in section E. Those responding, but without substantive comment, are
marked with a single asterisk (*). Their letters are not reproduced herein.

1. FEDERAL

Department of Agriculture, Soil Conservation Service

* Department of the Army, Army Engineer District
Department of the Interior, Fish and Wildlife Service
Department of the Interior, Geological Survey

* Department of Transportation, Federal Aviation Administration
Department of Transportation, United States Coast Guard
Environmental Protection Agency, Region IX

* Commander, Naval Base Pearl Harbor

2. STATE ADMINISTRATION

Board of Directors, Natural Energy Laboratory of Hawaii
Department of Accounting and General Services
Department of Agriculture
*E Department of Defense
Department of Health
o Department of Land and Natural Resources
wE Department of Business, Economic Development and Tourism
ox Department of Transportation
Housing Finance and Development Corporation
o Land Use Commission
Legislative Reference Bureau
* Office of Environmental Quality Control
Office of Hawaiian Affairs
*E Office of State Planning
State Archives
** University of Hawaii, Environmental Center
University of Hawaii, Water Resources Research Center
University of Hawaii, Hamilton Library
University of Hawaii, Hilo Campus Library
State Main Library
Kaimuki Regional Library
Kaneohe Regional Library
Pearl City Regional Library

IX-4



* ¥

Hilo Regional Library
Wailuku Regional Library
Kauai Regional Library
Kailua-Kona Library
Holualoa Library
Kealakekua Library

COUNTY OF HAWAII

Fire Department

Parks and Recreation Department
Planning Department

Police Department

Public Works Department
Research and Development
Water Supply Department

ORGANIZATIONS AND INDIVIDUALS

American Lung Association

Hawaii Electric Light Company (HELCO)
Hawaii Tribune Herald

Honolulu Advertiser

Honolulu Star Bulletin

KAD Partners

Kahala Capital Corporation

West Hawaii Today

E. COMMENTS AND RESPONSES TO THE DRAFT SEIS
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