AUGUST 1985

KEAHOLE, NORTH KONA, HAWAII

B \
i H
N b - H
| . N
s ~
i N
4 )
i
Y
i ~
: Avarens
: £
s
;
»
.
i

3 AT fﬂwmnmen
s ey ol N &ﬂtement

OF HAWAIL 1
'l HAWAIl OCEAN SCIENGE™
'] AND TECHNOLOGY PARK

c o, K
i *
é .
*
i
I;

High ‘Iécﬁno[oyy
Ra. SN R Qmﬂﬁibrnment

EE

Huastrtasi”
o 1L

LEVELOPMENT PLAN EOR THE

HAWAIl OCEAN SCIENGE & TECHNOLOGY -
'FARK AND EXPANSION OF THE

NATURAL ENERGY LABORATORY OF HAWA"




FINAL

ENVIRONMENTAL IMPACT STATEMENT

HIGH TECHNOLOGY DEVELOPMENT CORPORATION
~ DEVELOPMENT PLAN FOR
THE HAWAIi OCEAN SCIENCE ARD TECHNOLOGY PARK
and
EXPANSION OF THE
NATURAL ENERGY LABORATORY OF HAWAIIL

Reahole, North Kona, Hawaii

Wllllam M. Bass, Jr! v
Executive Director

Prepared by:
The Traverse Group, Inc.
Honolulu, Hawaiil

August 1985




FINAL ENVIRONMENTAL IMPACT STATEMENT

AUGUST 1985

PROJECT: DEVELOPMENT PLAN FOR THE HAWAII
. OCEAN SCIENCE & TECHNOLOGY
PARK AND EXPANSION OF THE
NATURAL ENERGY LABORATORY OF HAWAII

LOCATION: KEAHOLE POINT, NORTH KONA
ISLAND OF HAWAT]

PROPOSING AGENCY': STATE OF HAWAI - HIGH TECHNOLOGY
: DEVELOPMENT CORPORATION
CENTRAL PACIFIC PLAZA, SUITE 252
220 SOUTH KING STREET
HONOLULU, HAWAIT 96813
CONTACT: MR. WILLIAM M. BASS, JR.
TELEPHONE: (B08) 54B-8996

ACCEPTING AUTHORITY: THE HONORABLE GEORGE R. ARTYOSHI
GOVERNOR, STATE OF HAWAII

CONSULTANT: THE TRAVERSE GROUP, INC.
P.0O. BOX 27506
HONOLULU, HAWAII 96827
CONTACT: MARILYNN C. METZ, AICP
TELEPHONE: (808) 732-7143 or {808) 545-3633




TABLE OF CONTENTS

Jllustrations

Tables

Summary

Purpose of this draft EIS

PAR'i' I INTRODUCTION

A. Hawaii Ocean Science and Technology (HOST) Park
B.  Natural Energy Laboratory of Hawaii (NELH)

C. Relationship between HOST Park and NEL.H

D.  Pre-Development Activities

PART II: PROJECT DESCRIPTION AND AL TERNATIVES

Introduction

HOST Park Development Plan
NELH Development Plan
Ocean Use Corridor

vory

PART II:  THE PROJECT SETTING

The Region

The Keahole Area

The Project Sites :

The Marine Environment of the Project Area

vowe

PART IV: TMPACTS AND MITIGATING MEASURES

Introduction

Methodology

Impacts of l.and Development

Pipe Construction and Deployment

Seawater Return Flow

Socio-Economic Impacts

Socio-Cultural Attributes and Recreational Resources

The No-Project Alternative

Probable Adverse Environmental Effects Which Cannot
Be Avoided ]

Relationship Between Short Term Uses and Enhancement
of Long-Term Productivity

K. Irreversible and Irretrievable Commitment of Resources

IONrnonre

—
-

&~

PAGE

NI-1
Hi-4
ni-8
MM-12

-1
V-2
V-4
Iv-21
V=35
V.43
IV-65
v-82

Iv-83

Iv-87
1v-88




TABLE OF CONTENTS (cont'd)

!

PAGE
PART V: RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
' PLANS, POLICIES, AND CONTROLS FOR THE AFFECTED AREA
A. State Land Use Law V-1
B.  The Hawaii State Plan V-2
. Hawaii Coastal Zone Management V-4
.  Conservation District Policies and Regu!atlons V-8
E. Hawaii County General Plan V.9
F.  Hawaii County Special Management Area V-10
G.  Hawaii County Zoning and Subdivision Ordinances V-11
H.,  Policies and Plans Incorporated by Reference - V-11
I An Indication of Other Interests V-11
PART VI: LIST OF NECESSARY APPROVALS VI-1
PART VII: SUMMARY OF UNRESOLVED JSSUES VIl-1
PART VIII: AGENCIES, ORGANIZATIONS, AND PEOPLE CONSULTED
A.  Agencies, Organization and Individuals Contacted VITI-1
B Agencies, Organizations and Individuals Receiving NOP VIII-5
REFERENCES
Appendix A:  RECOMMENDATIONS FOR POTENTIAL AGUACU' TURE
PROJECTS AT NELH/HOST PARK
Appendix Bt TECHNICAL EVALUATION OF PROPOSED PIPELINES AT
NELH/HOST PARK
Appendix C:  TECHNICAL EVALUATION OF SEAWATER RETURN FLOW
AND WASTEWATER DISPOSAL SYSTEMS AT
© NELH/HOST PARK (REVISED)
Appendix Dt VEGETATION AND TERRESTRIAL FAUNA AT

NE!_H/HOST PARK

it




Appendix E:

Appendix F:

Appendix G

Appendix H:

Appendix I

Appendix J:

TABLE OF CONTENTS (cont'd)

~

TRAFFIC ASSESSMENT FOR NELLH/HGST PARK

MARINE ENVIRONMENTAL DESCRIPTION OF 7
NELH/HOST PARK D

POTENTIAL SOCIO-ECONOMIC IMPACTS NELH/HOST PARK

PUBLIC INFORMATION MEETING =)

LIST OF PREVIOUS ARCHAEOLOGICAL SURVEYS >

AT HOST PARK AND NELH SITES

COMMENTS AND RESPONSES TO THE DRAFT EIS

iii

[




Fig. No.

J-1

1-1
1-2
713
-4
11-5
11-6
11-7
11-8
1-9
11-10
1-11
11-12
1-13

1i-1
n1-2
-3
11-4

V-1
V-2
V-3
V-4
V-5
V-6
IV-6A
V-7

ILLUSTRATIONS

Project Region

Solar Pond Generating Concept

HOST Park Conceptual Plan

HOST Park Phase T Plan

HOST Park Development Scenario A
HOST Park Development Scenario B
HOST Park Development Scenario C
NELH: Existing Conditions

Proposed NELH Development Plan
Exilsting Ocean Use Research Corridor
Existing 12-Inch Cold Water Pipe
Proposed Ccean Use Corridor Expansion
Conceptual Pump Station

Alternative HOST Park Pump and Pipeline Locations

Relative Geographic Size
Project Location Map
Tax Map Key

Adjacent Land Uses

Existing North Kona Water System

Flood Jnsurance Rate Map

HOST Park - Tsunami Jnundation Areas
NELH - Tsunami Inundation Areas .
Conceptual Pipeline Location Along Roadway

, HOST Park Archaeological Sites

HOST Park Archaeological Sites {New Site Numbers)

NELH Archaeologicai Sites

iv

Page

I-2

I5-3

n-7
11-10
II-11
1I-13
nn-15
JI-18
I1-22
NI-24
11-25
1]-28
I1-30
1-31

-2
m-3
-9
m-10

V-6
V-16
V-17
IvV-18
1v-23
IV-66
V-67
iv-70




LIST OF TABLES

Page

1n-17

n-27

No.
2-1 Summary of Research Projects at NELH
2-2 Description of £xisting and Projected Pipelines
with Asscciated Inflows/Discharges for NELH and HOST Park
4-1 - Highway Traffic Counts - Queen Kazhumanu Highway
4-2 Trip Generation
4.3 Total Population and Demographic Breakdowns:

State of Hawaii, County of Hawaii, and Possible
Affected Afeas, 1970 and 1980

4-4 Family Characteristics and Income Levels: State of Hawalii,
County of Hawaii, and Possible Affected Areas, 1970 and 1980

4-5 Labor Force Size and Characteristies: State of Hawasil,
County of Hawaii, and Possible Affected Afeas, 1970 and 1980
b4-g Housing Stock and Characteristics; State of Hawali,
County of Hawaii, and Possible Affected Areas, 1970 and 1980
4-7 Average Annual Construction Jobs and Income
4.8 - Operating Employment and Income, Full Development
4.9 Population and Housing, Full Development
4.10 Archaeological Sites at the HOST Park Site
4-11 Archaeoclogical Sites at the Natural Energy Laboratory
of Hawaii Site
4-17 Community Priorities on New Industries for Big Jsland
Development
4-13 Rates of Recorded Serious Crime for County and West Hawaii

IV-12
Iv-14
IV-44
V45
IV-46
=47
IvV-51
v-52
V=53
Iv-68

V-1

V-78
V-79




SUMMARY

The High Technology Development Corporation (HTDC) was created " to
demonstrate Hawalii's commitment to the development of high technology
enterprises. The HTDC is empowered to develop and administer industrial parks
for high technology use and issue special purpose industrial revenue bonds to
finance their construction. The proposed Hawaii Ocean Science & Technology
(HOST) Park will be HTDC's first development.

A 547-acre parcel of state-owned land at Keahole, Hawaili, was selected for the
-oeean-related -"high-tech” -park . because of the -unigue - features- which -the -site
offers. These include: nutrient-rich, pathogen-free, cold ocean water pumped
from depths of 2,000 feet below sea level and greater which are located relatively
near shore; high year-round solar radiation with little cloud cover; semi-tropical
temperatures and a near hurricane-free environment; and good access, with
Keahole Airport adjacent to the site.

Ore of the most important considerations in siting HOST Park on the Keahole
parcel was the close proximity of the 3Z2Z-acre Natural Energy Laboratory of
Hawaii (NELH). NEL.H was established to manage and operate an outdoor research
facility at Keahole Point for research, development and demonstration of natural

energy resources.

Research at NELH has proven the value of the pure cold ocean water in the
production of mariculture products such as abalone and microalgae. Recent
changes in the NELH enabling legisiation authorize development, demonstration
and commercialiZzation of energy related projects. [t is anticipated that this
commercial development will take the form of demonstration modules to test the
feasibility of various production processes. NELH will act as an "incubator" for
projects as they grow from the research stage to lerge scale production. The
adjacent HOST Park will provide the required space for projects transitioning from
demonstration to full scale commercial activities.

Because the actual tenants who will locate at HOST Park and at NELH are still
unknown, alternative scenarios were constructed to illustrate the extremes of
"what might happen" if development progresses in certain directions. The
following land use activities are anticipated for HGST Park and are common to all

the scenarios:

o Ocean-water commercial uses such as high intensity commercial mariculture,
marine biotechnology, and renewable energy projects;

o Campus industrial uses such as scientific laboratories, research and training
facilities and other uses such as desalination and renewable energy which do
not use cold ocean water} and,

0 Service and support uses such as a visitor center/restaurant, light industrial
uses, offices, refrigeration, and minimal warehousing and storage related to
the primary activities on the site.
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The proposed expansion'of NELH anticipates a mix of enei‘gy and mariculture
activities with the highest priority given to alternative energy projects. Preferred
mariculture projects would be those that are cold water dependent.

The existing 4 pipelines which supply cold and warm ocean water to NELH for
Ocean Thermal Energy Conversion (OTEC}) and mariculture projects are located in
a corridor which is 1,000 feet wide and extends seaward in westerly direction for
approximately one mile offshore of the Keahole Point lighthouse. Use of the
corridor for temporary, research facilities (such as pipes, monitoring cables, ete.)
was approt 'd by the Board of Land and Natural Resources (BLNR) in 1977. Since
1982, construction of structures in the corridor has been covered under the U.S.
Army Corps of Engineers Nationwide Permit for Seientific Structures.

A Conservation District Use Application (CDUA) for an expanded Ocean Use

Corridor, that will allow permanent as well as temporary structures for both
commercial and research purposes, will be filed with the BLNR in Fall 1985, This
Master CDUA, which is intended to supersede the existing CDUA, will conceptually
describe all of the pipes projected for NELH and HOST Park at full development
(estimated to be approximately 10 to 16) and specifically request permission to
construct the initial HOST pipes and the U.S. Department of Energv (DOE)
" proposed eold and warm water pipes and outfall. A process for approving each
additional pipe will be developed in coordination and cooperation with the
Department of Land and Natural Resources (DLNR) and will be incorporated into
the CDUA. Onshore construction of pipes and pumps will also be subject to the
County of Hawaii Special Management Area review process.

At full development of both facilities, it is expected that over 142,000 gallons per
minute (gom) of seawater will be used in energy experiments and mariculture
activities. Approximately 16,500 gpm of this used ocean water will be disposed of
via a deep ocean outfall, the remaining seawater return flows are proposed to be
disposed of in trenches located between 1,000 and 2,000 feet inland from the
shoreline. The seawater return flows will essentially be clean water (pre-treated if
necessary), differing from the receiving waters primarily in salinity and
temperature,

Potential adverse environmental effects which could result from actions during the
construction phases of of HOST Park, NELH and the expanded Ocean Use Corricor
-include: increased traffic; destruction of some strand vegetation during the
construetion of the on-land portions of the ocean water supply systems; disturbance
of resident fauna; displacement or destruction of benthic organisms and potential
damage to.coral beds as a result of offshore trenching; behavioral modifications
among metile organisms as a result of noise and shock waves produced by drilling

and blasting in the nearshore waters; temporary turbidity of the offshore waters; -

and potential destruction of archaeological sites. Most of these impacts will be
localized, and only affect the immediate construction area. Mitigating measures
will be instituted to minimize the effects.

Operation of HOST Park and expanded NELI facilities, and the associated ocean
use corridor, could also generate adverse environmental effects, It should be
emphasized that the EIS evaluation was for "worst case" scenarios at full
development. Since development will be incremental, these effecfs can be
monitored and mitigating measures can be instituted before the impacts become
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significant, Potential environmental impacts include: disruption and displacement
of the existing brackish water lens resulting from on-land disposal of ocean water;
loss of some kiawe trees on site due to the change in salinity of the lens caused by
the ocean water plume; changes in the salinity of any of .the anchialine ponds on
the project site; and detrimental effects on the coral community caused by the
temperature of the seawater return flows. An intensive monitoring program, which
will include the drilling of monitoring wells, will be undertaken to assess the
effects of the flows on the aquifer, and its consequent offshore effects. If
unanticipated impacts occur or if the expected effects become too severe,
alternative methods of disposal, such as ocean outfalls, can be utilized. The
effects on the aquifer of on-land disposal are reversible. Once seawater return
. flows cease, the_aquifer will revert back-to-its existing-condition and most of -the-—-----

" affected environment will return to its pre-disposal state.

The water-guality monitoring activities at NELH will enhance knowledge of coastal
and ocesn processes and facilitate the development of standards for mariculture
and other ocean-related research and development activities throughout the state,
Monitoring is high priority because preservation of the integrity of the cold and
warm ocean water resources is fundamental for the continued growth and success
of the proposed projects. If the water is degraded, the projects will no longer have
the unigque resource necessary to attract the energy and mariculture activities
important to their success.

The operation of between 10 to 15 additional intake pipes could result in
impingement and entrainment of organisms. Little effect is expected from the
cold water intake pipes but warm water pipes in shallower waters could affect
larval fish. At present there is no conclusive evidence of actual declines in any
fishery due to impingement or entrainment losses.

Increased public access resulting from operation of HOST Park could have some
detrimental effects on the beach recreation; it could lead to overuse and
congestion. Other potential problems are the increased chance of vandalism and
problems with litter and beach maintenance. At some time in the future, an
enforceable management-monitoring program may have to be developed to insure
that the beach areas are not irretrievably destroyed by indiscriminate use.

New jobs created as a result of the development of the proposed facilities may
impact the West Hawail housing market. Unlike resort development, where the
number of potential employees is known prior teo construction and where the
employees all come "on-board" at the same time, the contribution of the HOST and
NELH projects is expected to be comparatively modest since expansion is expected
to be relatively gradual. Both HTDC and NELH will work closely with Hawaii
County and the Hawaii Housing Authority to develop solutions to housing problems
that may result from operation of the proposed projects.

The appearance of the inland areas of the HOST Park site will change, as is always
the case when barren lava land is developed. Because of FAA regulations regarding
construction near airports, all structures will be lowrise. In addition, large lots will
provide extensive areas of relatively open space. Every effort will be made to
insure ocean views. Nevertheless, the presence of header tanks, pipes, ponds,
raceways, building and parking areas on a formerly undeveloped site may be
considered a negative impact by some people.
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The construction and operation of the proposed projects will involve the
irretrievable commitment of certain natural and fiscal resources. Major resource
commitments include land, money, construction materials, manpower and energy.
The impacts of using these resources should be weighed against the economic
benefits to the residents of the state.

The proposed HOST Park and the expansion of NELH will be an important addition
to Hawaii's growing research and development industry and to Hawaii's search for
economic diversification and alternative energy resources. The commercial
activities at HOST Park are expected to diminish West Hawaii's dependency on
tourism for long term employment for residents. Development of the proposed
-projects can enhance the image of the state and county as a world leader in ocean-
based science and technology.

The major tradeoffs between development and environmental effects will be
related to the potential disruption and displacement of the existing brackish water
aquifer resulting in some potential impacts tc vegetation and anchialine ponds and
the change in the character of the area by the presence of industrial activities on
formerly open barren lava land. These impacts are reversible and can be
mitigated: Some risk is also present to the offshore coral beds and mitigating
measures must be taken to insure that they are not damaged.

This environmental impact statement has been prepared to disclose the potential
implications of proceeding with the proposed developments. It will be the
responsibility of various state, federal and county officials to evaluate the
tradeoffs between economic developiment potential and effects on the natural
envirecnment and to make informed decisions based on knowledge of the potential

consequences.

Mitigating measures, as outlined in this report can be incorporated into the various
permits required by these agencies. If properly monitored, almost all of the
potential negative envirohmental effects of the project on the natural environment
can be reversed and/or mitigated.
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PURPOSE OF THIS ENVIRONMENTAL IMPACT STATEMENT

This environmental impact statement has been prepared for the following purpases:
1. to comply with Chapter 343, Hawaii Revised Statutes;
2.  to comply with EJS Reqgulations Section 1:31 c.1;

3. to inform the public of the proposed HOST Park and related actions at NELH
and to obtain comments on the proposed actions; .

4. to assess the environmental setting of the HOST Park site and surreunding
areas;

5. to evaluate the possible environmental impacts of the proposed actions;
6. to outline mitigating actions for potential impacts;

7. to consider alternatives to the proposed actions and the impacts of those
alternatives; and,

8. to fulfill the environmental requirements for a State Land Use District
Boundary Amendment, a County of Hawaii Zoning Change and Special
Management Area Use Permit, and a Conservation District Use permit.

Comments received during the public review period were addressed and
incorporated into or appended to the final environmental impact statement.




PART I: INTRODUCTION

A. HAWAII OCEAN SCIENCE AND TECHNOLOGY (HOST) PARK

1.0 Background and Purpose

To demonstrate Hawaii's commitment to the development of high technology
enterprises, the 1983 Hawaii State Legislature created the High Technolagy
Development Corporation (HTDC). The Corporation is governed by a nine-member
Board of Directors. The Corporation is assigned to DPED for administrative

____purposes._ Pursuant to Chapter 206M, Hawaii Revised Statutes, the HTDC is

empowered to develop and administer industrial parks for high technology use and
issue special purpose industrial revenue bonds to finance their construction.

A report, "Statewide Strategy For High Technology Growth" (HTDC, 1984) was
published in December 1984. In this report HTDC recommends that:

...Hawali concentrate its efforts and resources on developing those
forms of high technology that build upon its unigue rescurces and the
geographical advantages derived from its location in the center of the
North Pacific Ocean.

High technology industries fitting this definition were determined to be primarily
in the areas of astronomy, software development, renewable energy, oceanography,
aquaculture, electronic design and assembly, biotechnology, telecommunications,
pharmaceuticals, and tropical agriculture. HTDC also recommends that:

...Hawsii remain flexible and ready to respond to new developments in
high technology by continually reviewing this definition of high
technology and adding or deleting elements as circumstances warrant.

2.0 Characteristics of the Site

HTDC evaluated various candidate sites in order to identify those having the best
potential for high technology park development. One of HTDC's first
recommendations was that an ocean science and technology park be developed on
state-owned lands located at Keahole Point, North Kona, Hawaii (Figure I-1). The
Keahole location was selected for an ocean-related "high-tech" park because of the

unique features it has to offer. Briefly, they are:

o Nutrient rich, pathogen free, cold ocean water (less than 50 degrees F),
pumped from depths of 2,000 feet below sea level and greater which are

located relatively close inshore;

o Close proximity to the Natural Energy laboratory of Hawaii (NELH)
facilities which could serve as a research and pilot location for budding ccean
science industries;

o High year-round solar radiation (one of the highest levels in the U.S.) with
very little cloud cover;
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Semi-tropical temperatures with light diurnal breezes which keep the
temperatures relatively constant and comfortable while providing a near
hurricane-free environment; and,

Good access, with Keabole Airport adjacent to the site, and Kawaihae Harbor
within a forty-five minute drive on a reecently completed limited access

highway.

3.0 Proposed Uses of the Site and Criteria for Tenant Selection

'An assessment of the potential market mix for the Hawaii Ocean Science and

Teéhiiology (HOST) - Park “was undértdaken in January 1985 (Helber, Hastert, Van - - -

Horn and Kimura, 1985). The resulls of the survey indicated that there is no other
ocean-related park in existenee which could compete with the type of development
being planned by HTDC for Keahole.

The types of companies that were identified as being prospective occupants of the

park are:
o High intensity aguaculture
'o Alternate energy
o Marine biotechnology
0 Pharmaceutical development
o Qceanography
o Tropical agriculture

A draft set of eriteria for selecting the types of tenants to be allowed at the HOST
Park is currently being reviewed by the lITDC Board. These draft policies include
the following:

o

Acceptable uses that conform to the stated nature of the HOST Park include:
aqueaculture, microbiology, biotechnelogy, oceanography, renewable energy or
desalination and other forms of ocean-related high technology deemed
appropriate by the ETDC Board of Directors. Within limits, a small portion
of the Park ecan be set aside to accommodate support services that are
related to ocean-related uses present in the park.

Priority consideration should be given o mariculture, other ocean-related
activities and renewable energy/desalination forms of high technology that
are transitioning from research and development projects at the adjacent
Natural Energy Laboratory of Hawaii (NELI1I) to full commercial application

at HOST Park.

Proposed cperations should be compatible with other uses of the park, present
or anticipated; uses that would t{end to pollute the environment or might in
any way degrace the purity of the surface-level and deep water resource will

not be accepted.




o Resources should be available to meet the infrastructure requirements of the
prospective tenant. In particular, the need for cold ocean water.

o Prospective tenants should be evaiuated on their potential for success and
long-term stability.

o Priority consideration should be -given to apphcants who plan to utilize the
unique resources of the site extensively.

The final decision on tenant acceptabll:ty will be made by the Board of Directors
- of HTDC,




B. NATURAL ENERGY LABORATORY OF HAWAII (NELH)

1.0 Background and Purpose

The Natural Energy Laboratory of Hawail was established by the Hawaii State
Legislature in 1974 by Aet 213 to manage and operate an outdoor research facility
at Kesahole Point on the island of lawaii for research, development and
demonstration of natural energy resources. Reecent changes in the legislation
authorizes development, demonstration, and commercialization of energy and
related projects, NELH is governed by a managing board consisting of seven ex-
officio voting members. Like HTDC, it is placed within DPED for administrative

purposes (Ch. 227, HRS), ~ =~ 07T T o m mImTIIm mn T T

NELH is the only existing facility of its type where large volumes of both deep cold
and warm surface seawater are continuously pumped ashore. This deep cold water
- has proven attractive for many types of aquaculture because of its abundance of

nutrients and the low level of pathogens. As a result, agquaculture activities are as
great an interest to potential researchers and developers as energy-related projects
at the facility.

At the present time, sbout one-third of NELIi's operating funds are provided by the
State of liawail, Major investments have been made in the facility by both the
state and the federal government, in both energy and mariculture projects.
Additional investments have been and are being made by the private sector,

2.0 Continuing Planning Process

In the last few years, the Natural Energy Laboratory has grown rapidly. The
suecess of the faeility has created both problems and opportunities. For example,
one of the objectives of the NELH is to be financially self-sufficient. Although
commercial projects can and do provide much needed revenues, the original
research purpose of the laboratory needs to be retained, and sufficient space must
be preserved to allow room for new projects. Further, because NELH is a very
special kind of scientific/industrial park, unigue in the world, priority inust be
given to research and development that require the ocean water resource.

Major developments are oeccurring in the Keahole area that could affeet or be
affected by NELH. Among these are the expansion of the Keahole airport by the
State Department of Transportation, the development of the nearby Keahole
Agricultural Park, the proposed HOST Park and the development of two privately
developed industrial parks. These developments may both constrain and provice
new opportunities for the growth of NELH.

A master plan for NELH was prepared in 1976. It is primarily a physical plan,
delineating specific areas for the access road, laboratory, and administration
building, with space allocated for the future development of research projects,
ineluding Ocean Thermal Energy -Conversion (OTEC), both land based and floating;
solar energy; and mariculture/biomass conversion.

A draft update of this plan, which was presented to the KNELH Board of Direciors
on June 20, 1985, builds on the earlier effort. It ineludes both revisions to the
original physical plan and sections on management and institutional alternatives,
and economie and financial considerations.

I-5




Key institutional, land use, economic and environmental issues, and opportunities
and constraints which could affect the future development, growth and viability of
NELH are addressed in the plan. Existing and potential research and development
(R&D), governmental, university and commercial programs and activities; their
needs, scope and anticipated relative emphasis within NELH are identifiad.
Generalized facility and infrastructure requirements, development costs, revenue
estimates and regional implications are also described.

3.0 Goals, Ob]ectwes and Criteria

The final development plan will be established by the NELH Board. It will reflect
the goals and objectives for the development, growth and operation of the NELM,
An initial list of goals and policies were identified and presented to the NELH
Board.

Among the goals and policies being considered by the Board are:

0 Establish the NElL.H at Keahole as a major center for research demonstration,
development and commitment of natural energy resources and other
compatible seientific investigations.

o Establish a solid sconomic foundation and marketmg program to ensure
continued success of the facility.

o Support research which takes advantage of unique characteristics of the site.
o Serve as an incubator to develop technology to commerqial_abplications.

A number of short term and long term considerations were taken into account in
the planning process. These considerations include previous actions and policies;
legal and institutional opportunities and constraints; economic and market
analyses; potential for growth; scale of development appropriate for the area;
interdependence with other potential activities; utilization of and need for location
near the unique resources of the site; land use and infrastructure implications;
regional impacts; costs; and revenuszs.

These considerations and the degree to which each meets the established goals,
objectives, and policies were the basis for the evaluatmn of prospective uses for
NELH. :




C. RELATIONSHIP BETWEEN THE HOST PARK AND NELH

It is anticipated that commercial development at NELH will take the form of
demonstration modules to test the feasibility of producing various products for
- market. NELH will act as as an "incubator" for projects as they grow from the
research staqge to large scale commercial production. The proposed HOST Park,
which will be located on adjacent property, could provide the required space for
projects transitioning from demonstration to full scale commercial operations.
Together, the NELH and the HOST Park could be marketed as.an attractive and
complementary package to high technology corporations which may be interested
in establishing their operations in Hawaii.




D. PRE-DEVELOPMENT ACTIVITIES

1.0 HOST Park

A marketing and feasibility study for the HOST Park was completed in January
1985 (Helber, Hastert, Van Horn and Kimura, 1985). This study included a
preliminary market study, a conceptual master plan, a conceptual infrastructure
plan, an anlysis of ocean water supply and disposal systems, preliminary.cost
estimates and proposed construction phasing. It was the basis for a petition
requesting a State Land Use District Boundary Amendment from Conservation to
Urban.

Detailed master planning and mfrastructure design for the proposed park
commenced on July 1, 1985. This planning and design phase of project development
is intended- to implement the concepts identified in the marketing and feasibility
study. Master Planning products will include the following:

o An ultimate site plan which will be flexible in meeting chang‘es for a
different mix of lot sizes;

o A civil master plan which will show roadways, lots and utility corridors and
other infrastructure requirements including a cold ocean water supply
system, a warm ocean water supply systerm and a seawater return disposal
systemy;

o A landscaping master plan;

o An archaeological mitigation plan;

o An incremental developmentAplan; and,
o Development rules and design standards.

The Development Rules {CC&Rs) and design standards will include: (1) the range of
commercial activitiss that may occur within the HOST Park; (2} design quidelines;
(3) landscaping requirements; (4) archaeological mitigating measures; (5) sewage
disposal system requirements; (6) county building codes; (7) conditions placed on
development by the Federal Aviation Administration (FAA); and (8) conditions
placed on permits issued by various state and county agencies, including mitigating
measures recommended in this EIS.

A master plan report covering the items mentioned above will be published. This
report will form the basis for a County of Hawaii Special Management Area Use
Permit (SMA) and Zoning. change; a County of Hawaii Planned Unit Development
(P.U.D.) Application; a Conservation District Use Application (CDUA) for
constmctlan and operation of proposed and future cold water and warm water pipes
" in the waters off Keahole Point; and a shoreline setback variance.

2.0 NELH
The updated éonceptual master plan for NELH, which is currently being reviewed,

allows for commercial development of research projects at the faeility. Expansion
of the NELH ocean research corridor to accommodate additional pipes was studied
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in coordination with HOST Park planning and the environmental impact analysis
presented in this EIS. A new Master CDUA is being prepared to allow the use of
this expanded corridor and to allow permanent pipes which will be used for
commercial purposes. (The existing CDUP restricts pipes to temporary, research.)
The updated NELH Master Plan will also be the basis for a new County of Hawaii
SMA permit and shoreline setback variance. Eventually, a P.U.D. for the facility

may also be proposed.
3.0 Basis for this Environmental Impact Statement (EIS)

After receiving comments on the petition that was filed for HOST with the State

“Land Use Commision, comments on the NOP, and comments-from variousstaterand

county agencies, it was determined that refinements to the original HOST concept
were required in order to more fully disclose the implications of the plan. It was
alsc decided that areas should be set aside for smaller lots as well as the large 10
to 20 acre parcels envisioned in the conceptual plan. In addition, a draft updated
NELH conceptual plan has been completed. This plan was not available when the

NOP was published.

Because the actual firms and projects that will locate at HOST Park and NELH are
still unknown, this EJS, although based on the plans and studies described in the
previous paragraphs, assesses and evaluates the environmental implications of
several possible development scenarios. The assumptions of these scenarios are
described in Part I,

The environmental impact analysis is based on "worst-case" "what-if" situations
reflecting reasonable full development expectations for each facility. The purpose
is to identify the risks involved in various courses of action so that, if required,
modifications can be made to the plans. The EIS is intended to be used by the key
decision-makers both in finalizing their development plans and in evaluating-the
suitability of prospective tenants and projects as development progresses.
Recommendations for monitoring the effects of various elements of the
development process on the environment are presented; this monitoring can
facilitate the making of incremental decisions.

It should be emphasized that many of the worst case situations are theoretical and
generally conservative. The activities proposed are state-of-the-art and deal with
many unknowns. Although the EIS is intended to cover both planned and future
projects at each facility, if a new activity emerges with unique requirements that
may increase the magnitude of the impacts presented in the EIS; an environmental
assessment will be made and the Office of Environmental Quality Control will be
asked to determine if a Supplemental EJIS is required.

Finally, the question of ceded lands and amounts due to aboriginal Hawailans will

not be addressed in the EIS. The matter is currently being litigated and it was felt
that a discussion of the implications of the requirements which will emanate from

the court decisions would be premature at this time.




PART II: PROJECT DESCRIPTION AND ALTERNATIVES

A. INTRODUCTION

The proposed projects will be desecribed within the context of alternative
development scenarios. This approach is necessitated by the fact that plans for
both NELH expansion and HOST Park are in the conceptual phase; no detailed site
plans have been adopted for either facility and few on-site engineering studies have
been performed. In addition, the proposed projects are, in many cases, state-of-
the-art and research oriented, dealing with many unknowns. Although the
scenarios all reflect the goals and objectives of each facility, they take into
consideration the present uncertainty "as to the characteristics of the future-
tenants and their physical and operational requirements. The alternatives allow for
development flexibility so that each facility can respond to changing market
conditions and/or technology. Actual development will probably take the form of a
combination of alternatives.

The foliowing activities are among those proposed for development within one or
both of the facilities:

o Mariculture

The propagation and cultivation of aquatic animals and plants for profit or
other social benefit is termed aquaculture. Aquaculture is carried out in
fresh water or saltwater or any mixture of the two, i.e., brackish water.
Aquaculture activities which take place in brackish water or seawater are
generally referred to as mariculture. Commercial mariculture is based on
the proven assumption that through manipulation of the aquatic environment
(such as altering breeding patterns to increase the frequency of spawning),
greater numbers of aquatic animals and plants can be harvested per unit area
of water than what is normally produced in the natural environment. (DLNR,

1981)

Mariculture, utilizing the deep, cold, nutrient-rich, pathogen-frse ocean
water and warm surface waters unique to the site (as initially developed for
Ocean Thermal Energy Conversion (OTEC) research), is the type of
aquaculture activity propesed for the HOST Park and NELH expansion. Types-
of culture anticipated are algae; crustaceans; mollusks; non-bivalve mollusks
(such as abalone); and finfish., A report prepared by The Traverse Group, Inc.
discussing the various production and harvesting techniques and areal and
water requirements for these various types of culture is incorporated into
this EJS as Appendix A.

o Ocean Thermal Energy Conversion (OTEC)

OTEC is a power generating systermn that uses the temperature diffsrence
between warm surface water in the tropical ocean and the cooler water at
depth to run a heat engine. Two OTEC operating cycles are currently under
development in the United States: closed- and open-cycle. Because the
technology is highly experimental, littie published technical information is

available.
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In closed-cycle systems, a low-boiling point working fluid (ammonia or Freon)
flows through a series of components in a closed loop. ‘The main components
~are twec heat exchangers, a turbogenerator, and a feed pump. The working
fluid is vaporized by heat from the warm seawater and passed through a
turbogenerator to generate electricity, ~To complete the cycle, the fluid is
. then condensed by the cold seawater transported to the surface via the cold
water pipe (U.8. Department of Energy, 1985). :

In open-cycle operations warm surface water is used as the working fluid,
~ Prior to evaporation the water is degassed, removing -dissoclved oxygen,

nitrogen, carbon dioxide, and trace gases from seca water. Once in the
evaporator under partial vacuum, the seawater is separated into steam and

brine. The steam, after passing through a turbine, is condensed using eold

ocean wafer.

For open-cycle systems using direet contaet heat exchangers, the cold water
stream may be degassed prior to use in the condenser. Inside the direct
contact condenser, the cold water will release more non-condensible and
trace gases. A number of fluid streams result from open-cycle operations as
well as atmospheric releases. The fluid streams either can be discharged
directly, combined and discharged, or used for other secondary economic
purposes, such as mariculture or selar ponds, either direetly or in various
combinations and then discharged. Open-cyvele OTEC will probably
necessitate larger flows, and thus larger pipes, more extlensive construction,
and larger buildings than closed~cycle OTEC (Marine Sciences Group, 1985).

Solar Ponds

A solar pond is a body of water that converts solar energy into thermual
energy; "salt gradient" ponds are the type being discussed for operation in the
Keahole area. As deseribed in laymen's terms by SETS, Inc. {1583):

In a solar pond used for making electricity, the sun provides the
- heat. The heat is stored in the heavy very salty water at the
bottom of the pond. On the top of this salty water is a layer of
lighter cold fresher watér. The hot salt water is too heavy to rise
and heat is stored in this water. The hot salt water is pumped
through & heat exchanger fo vaporize a working fluid to turn a
turbine wheel and the electrical generator linked to it. "The cold
fresher water is used te turn the vapor back to a liquid so the
process can start again. Solar ponds can provide firm power 24
hours a day, 365 days a year. (Figure II-1)

Salt—gradient solar ponds have many potential applications whieh include:
_residential and commercial space and water heating, agricultural and
industrial process heat, electric power generation, and desalination.

The major components of a SPOTEC Power Plant facility are: an energy
pond; an energy conversion system; brine supply; and system plumbing. For a
15/30 KWe facility the minimuns pond surface area would be (.81 acres with
a maximum of 1,31 acres; energy collection area from 0.64 acres to a
maximum of 1.15 acres; and pond bottom area from 0.50 acres to a maximum
of 1.00 acres., For a 300/600 KWwe facility the pond surface area range would
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be 11.78 acres to 22.65 acres; energy collection area from 10.88 acres to
21.31 acres; and pond bottom area from 10,00 acres to 20.00 acres. SETS
recommends above-ground ponds because of the closeness of the water table
in the Keahole area. Water below.the ponds can carry away heat. Artificial
liners are needed to seal the ponds and prevent brine loss. The ponds would
be about 12 feet deep with 10 fest of brine and water structured to have
about one foot of surface zone, four feet of gradient zone and five feet of .
storage zone. '

The power plant for a 30 KWe plant would probably consist of two, 15> KWe ~
Rankine-cyele-engine generator sets. The second generator would be
~operated when demand requires. :

The tvpes of salt that can be used in a solar pond include sodium chloride,
‘magnesium chloride, sodjum carbonate, sodium sulfate and others. The basic
requirernent is high solubility and transparency, and a solubility curve which
does not decrease with increasing temperature.  Salt can be purchased to
make brine or brine can be made locally by evaporating sea water. It can
also be a obtained as a by-product of a desalination plant. Approximately
2000 tons of salt or about 7-acre feet of brine are needed. '

During operation the pond surface water will evaporate slowly and must be
replenished. NELH or HOST can provide warm sea-surface water, deep cold
ocean water and fresh water. The recycling of pond surface maintenance
water is possible if brine production is included as part of a SPOTEC facility.
This would eliminate the need to dispose of this water into the ground.

Desalination

A desalination plant, using reverse osmosis, has been proposed. Such a plant,
if it was of sufficient size and if it could be proved to be cost-effective,.
could provide for the fresh water needs of the HOST and NELH properties, or

the fresh water could be sold to other commercial users: -

Reverse osmosis is a scientific method of reversing nature's biological
process where a dilute or lighter solution passes spontanecusly through a
semiporous membrane into a more concentrated solution. For example, fresh
water will flow through an esmotic membrane to mix with a heavier brackish
or seawater solution. As the water passes through the membrane, the
pressure on the dilute side drops. Simultaneously, the pressure of the
concentrated solution rises until equilibrium is reached, halting the flow
through the membrane. The difference in pressure between the two soluticns
in this state of equilibrium is known as the system's osmotic pressure.

In the reverse process, water from concentrated solutions passes through
selective membranes and emerges as pure water. The basic reverse osmosis
concept is to apply sufficient pressure to the concentrated sclution (above its
osmotic presure) and, in reversing the flow through a semi-permeable
membrane, filter out salts and other dissolved solids. Reverse osmosis
systems can operate at room lemperatures and requue megchanical power
only. For many seawater desalination apphcatmns, reverse osmosis can
operate at a fraction of the energy costs required for dlStllaitlﬂﬂ

d
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Other than cost, the major problem is the disposal of the salt solution. A
desalination plant operated in conjunction with a SPOTEC plant would be a
practical solution to this problem.
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B. HOST PARK DEVELOPMENT PLAN ‘
~ 1.0 Coneeptual Plan |

A conceptual plan for the HOST Park was presented as part of the marketing and
feasibility studies for the HOST Park (Helber, Hastert, Van Horn & Kimura, Inc.,
1985). Since the report was published in January 1985, interim planning has taken
place in order to refine the concept. Detailed planning for the park is scheduled to
begin in July 1985; the detailed master plan will be based on the concepts
presented in this EIS and will be used as the basw for first phase infrastructure

design.

The followmg planmng gu;delmes were utlllznd in developmg the master plan
concept: .

o0 Keahole Point was chosen ag the site for proposed HOST Park because of the
nearby availability of celd, deep ocean water; a warm ocean surface layer not
subject to strong seasonal cooling; and high annual solar insolation.
Experiments at adjacent NELH have show that the cold ocean water is also
nutrient rich and virtually pathogen free. Utilizing these unique resources
was a major objective in developing the HOST Park Conceptual Master Plan.

o Protection of the physical and chemical water quality of the cold water and
surface water resources was a major consideration in preparing the HOST
Park Conceptual Plan. The potential continued success of both HOST Park
and NELH is dependent upon maintaining the high quality of source water.

o Possible synergetic relationships between NELH and HOST Park were also
considered in determining the appropriate types of high technology companies
which should be encouraged to locate at HOST Park. For example, types of
operations that. would utilize space at NELH for pilot plants to demonstrate
project feasibility and then move to HOST - Park for full-scale
commercialization of the projects. These relationships were also a prime
consideration in updating the NELH Master Plan.

o The location of the Keahole Airport, adjacent to both NELH and the proposed
HOST Park, was a major planning consideration for both facilities. The
airport presented. both constraints (e.g. building height restrictions, no- -build
areas) and opportunities (access, shipping, etc.). &

The major elements of the original HOST Park concept (as presented in the '
marketing and feasibility report and the notice of preparation of EIS) are shown in
Figure II-2. They include:,

0 Retentlon of the shoreline for public use and possible construction of a small
paved public parking area and restroom facility approximately midway along
the ocean frontage.

o Provision of large lots (10 to 20 acres in size) in the lower portions of the site
for tenants who require high volumes of ocean water for their operations.
(e.g., for ‘full-scale commercialization of high-intensity mariculture
activities.) '
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o An area for a future visitors' center and possible resturant and/or oceanariuin
facility. The visitors' center would include a restaurant and possibly some
‘service facilities for park tenants and their employees.

o Improvements to the existing intersection at Queen Kaahumanu Highway to
" include the addition of left turn and acceleratmn/decelerat10n lanes.

o Retention of the 24-foot wide paVement of the existing NELH access road
and addlng of graded shoulders to visually increase the width.

o Construction of secondary roads to provide access to all tenant parcels within.

the park site.

"o Construction of underground utilities within the existing and proposed
roadway rights-of-way including water lines, power and communications.

o Extensive landscaping and a new entry feature or features at the highway
intersection and provision for street trees down the central access road.

o Construction and installation of a 4B-inch cold-water intake pipe in the
existing ocean corridor. The cold water to be pumped to the shoreline at
Keahole Point and théen transported in a large-diameter polyethylene pipe
along the NELH access road. The first phase of the pipe to terminate in a
head tank to be located just mauka of the airport boundary at approximately
the 45-foot elevation. -

o Construction and installation of a warm ocean water intake pipe from the bay
fronting the park into a pipeline paralleling the cold water system.

o Provision of 2Z5-foet wide utility easements at the back -of all development
parcels in order to provide space for pipes that will transport ocean water to
individual tenant sites.

o Designation of a central disposal' area running parallel to the shoreline on the
opposite side of the access road from the lowest cold water header tank.

A petition was filed with the Land Use Commission in March 1985 to reclassify the
547 acres of the HOST Park site from Conservation to Urban. This petition was
based on the marketing and feasibility studies and master plan concept described
above. Since that time, comments on the petition and the notice of preparation of
. the EIS for the project were received and discussions with various state and county
agencies were held concerning various aspects of the plan as originally presented.
As a result, it was determined that refinements to the conecept were required in
order to more fully disclose the implications of the project so that state and county
agencies could make more informed decisions on the merits Df the proposed
developrment.

Because the actual firms who will locate in the park are still unknown, alternative
development scenarios were constructed to illustrate the extremes of "what might
happen" as the project develops. Basic to all of the scenarios are the following
land use activities that are envisioned for the park:

I7-8
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o Ocean-Water Commercial Use: Examples of this use are high intensity
commercial mariculture, marine biotechnology, and renewable energy
projects.

o Campus Industrial Use: For example, scientific laboratories, educational
facilities, and other uses such as desalination and renewable energy which do
not necessarily use ocean water.

o Service and Support Uses: For example, a visitor ce_nter/restaurant, light
industrial uses (shops ete.), offices, refrigeration, and minimal warehousing
and storage related to the primary activities on the site.

Other changes to ths original concept include: replacement of the cul-de-sacs
propased for the internal road systeen with a looped road configuration; relocation
of the visitor center to the upper portion of the site; and, at a minimum, pumping
ocean water to the 80-foot elevation.

The assumptions of each scenario are described in sections 2.0 to 4.0 below. Basic
to all scenarios is the initial improvements phase (FY 1985-86) if available funds
are adequate. {Figure I1-3). This includes:

o Intersection improvements at Queen Kaahumanu Highway;

o Construction of an entry feature at the intersection of Queen Kaahumanu
Highway and the NELH access road;

o Adding graded shoulders and landscaping to the existing NELH access roads;

o Construction of stub roads;
o Design and construction of underground utilitiss, e.g., water and electricity;

o Design and construction of the first cold water intake pipe and associated
pumps, overland piping and header tanks; and,

o Construction of the initial sea water return flow disposal area.

2.0 Development Scenario A (Figure J1-4)

2,1 Land Use/Activity Assumptions:

The basic assumption is that ocean water will be pumped to about the 110~ to 115~
foot elevation, and serve 83 percent of the site. Acreage assumptions by proposed
activity are:

o Campus Industrial/Service and Support: 78 acres, approximnately 26 lots at
minbmum of 3 acres each.

o Ocean Water Commnercial Use: 385 acres, approximately 19 lots at a
minimum 28 acres each. '

Im-9




t/ '
[ h.~ ..\'-
-\ | 7
% '\ 4w NELH Access /
A . Road ¥
~ Wawaioli
Beach
Voo AN/ Intersection -
Sea Water Return \ - Y Improvements
Flow Disposal Area \ , ,.',/ |
| Mo,
. ‘\\\3 iy -‘. (: ><_
v : ’ g
\ ; i g
1"=1,200' W

N L

Py
R
PR
l‘-__;‘._—-

Figure II-3. HOST Park -
" Phase 1 Plan

HAWANl OCEAN SCIENCE & TECHNOLOGY PARK
NATURAL ENERGY LABORATORY OF HAWAl
Keahole, North Kona, Hawak

;
E




)

OCEAN WATER —

g/ COMMERCIAL USE
4 385 * acres

19 lots at 20 ac. min.

1"=1,200’

I\

KEAHOLE AIRPORT

- CAMPUS
INDUSTRIAL/
SERVICE & SUPPORT
78 + acres

26 lots at 3 ac. min.

Figure lI-4. HOST Park -
Development Scenario A

HAWAIl OCEAN SCIENCE & TECHNOLOGY PARK

NATURAL ENERGY LABORATORY OF HAWAR
Keahole, Nortir Kona, Hawall




2.2 Employment Assumptions:
Total on-site employment of 1,200 people at full development.
2.3 Infrastructure Assumptions:

o Estimated potable water consumptmn of 120,000-144,000 gallons per. day,
average daily demand; 180,600-216,600 gpd, maximum da:iy demand,

o - Estimated domestic sewage generation of 60,000-84,000 gpd (average daily
~flow) into septic tanks.

2.4 D'é'vé'lo'i:')%nént Aésumptions:

All lots committed within 5 years; full operation of park within 10 years; phased
infrastructure (incuding pipes). Note: Visitor Center/Restaurant will most
probably be developed in second phase.

3.0 Development Scenaric B (Figure 1I-5)

3.1 Land Use/Activity Assumptions:

The basic assumption is that ocean-water would be pumped to the 100-foot
elevation of the site (6I percent of the area). Acreage assumptions by proposed
activity are: : :

o Campus Industrial/Service and Support: 178 acres, appmximately- 59 lots at
minimum of 3 acres each.

0 Ocean Water Commercial Use: 285 acres, approximately 14 lots at a
minimum 20 acres each. :

3.2 Employment Assumptions:
Total on-;site employment of 2,100 people at full development.
3.3 Infrastructure Assumptions:

o Estimated potable water consumption of 210,000-252,000 gpd, average daily
demand; 315,000-378,000 gpd, maximum daily demand.

0 Estlmated sewage generation of 105,000-143, DDD gpd (average daily flow) into
septic tanks/leach fields.

3.4 Development Assumptions

Full operation of park within 10 years; phased infrastructure (including pipes).
Note: Visitor Center/Restaurant will most probably be developed in second phase.

In-12




KEAHOLE AIRPORT

OCEAN WATER ____\& CAMPUS
COMMERCIAL USE ‘ INDUSTRIAL/
285 t acres SERVICE & SUPPORT
14 lots at 20 ac. min. 178 * acres

59 lots at 3 ac. min.

1"=1,200

D

Figure II-5. HOST Park -
Development Scenario B
HAWAINl GCEAN SCIENCE & TECHNOLOGY PARK
NATURAL ENERGY LABCRATORY OF HAWAl
Keahole, North Kona, Hawall




4.0 Development Scenario C (Figure 11-6)
4.1 Land Usg/Activity Assumptions:

The basic assumption is that ocean water would be pumped to the 80-foot elevation
of the site {35 percent of the area). Acreage assumptions by proposed activity are:

g Campus Industrial/Service and Support: 299 acres, approXimately 100 lots at
minimum of 3 acres each.

o Ocean Water Commercml Use 165 acres, approx1mately 8.lots at a minimum
20 acres each.

4.2 Employmeht Agsumptions:
Total on-site employment of 3,190 pepple at full development.
4.3 Infrastructufe Assumptions:

o Estimated potable water consumption of 319,000-382,800 gpd average daily
demands; 478,500-574, 280 gpd, maximuim daily demand

o Estimated domestic sewage generation of. 159,500~ 223,300 gpd (average daily
flow) into septic tanks.

" 4.4 Development Assumptions
Full operation of park within 10 yéars; cold and warm water pipes to service entire
development constructed in first 5 years; mariculture activities essentially in place

and operational in first five year period. Note: Visitor Center/Restaurant will
most probably be developed in second phase.
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Project Name

Buoy Fouling & Corrosion
Studies

Mini-OTEC

Argonne Test Project

Simplex Corrosion

LJH Atmospheric Corrosion.
iject_

OTEC Aquaculture, Fish

OTEC Aguaculture, Macroalgae

Abalone Culture

OTEC Chlorination

Merine Lobster Culture

Table 2-1 — Sumrtnary of Research Projects at NELH

Cbjectives

Study fouling and corrosion of
OTEC Heat Exchanger Materials

Demonstrate net p‘ower
production from QTEC

Heat transier monitoring and biofoul-
ing control; Microfouling studies;
Corrosion studies; Macrofouling
studies; Water Quality Analysis

Measure corrosion of samples
installed on offshore buoy

Monitor and analyze corrosion of
samples in NELH marine atmosphere

Investigate parameters of growing
salmon and trout in deep cold water

Demonstrate culture of nori (Porphy-
ra teneral) and ogo (Gracilaria spp.}.

Investigate feasibility of commercial
abalpne culture in Hawaii

Study the effects of low level chlori-
nation on the marine food chain

Validation of Hawaii as site for
Northern Lobster (Momarus ameri-
canus) culture

Spbnsor Institutions

UHM, HNET,
JHU/APL.

DPED, LMSC, Dill-

ingham Corp.
UHM/ANL

NELH/ANL

UHM

HINET

HIMB

HIMB

Hawaiian Abalone
Farms

UHM

Sanders Associates
Inc.

Dates

76-79

1/79-12/79

7/Bl—present

7/81-3/82
7/81-3/83

1/82-11/84

- 1/82-3/83

2/82—présent

6/82-6/83

. 9/82-10/83

Status 6/84

Completed
Completed

Continuing

Comple ted

Completed

Continuing
Completed

Continuing

Completed

Campleted



Table 2-1 -- Summary of Research Projects at NELH (Cont'd)

Project Name Objectives Sponsar Institutions Dates
Cable Corrosion Investigate corrosion of candidate Parson's Hawaii

materials for deep sea'cables

ASTM Corrosion Monitor carrosion of metals in the ASTM
ocean offshore of Keahole Point

Alcoa Corrosion Stucdy the corrosion of various Alcoa
aluminum alloys in flowing seawater

Open-cycle OTEC
tHeat and Mass Transfer Research Study efficiency of spout evaporation UHM/HNEI

and condensers by rneasuring heat and
mass transfer in seawatar systems

(GGas Desorption Research Use a packed column to study compo- UHM/Look Lab.
sition of dissolved gases in seawater
" heat and at various temperatures and
pressures
Mist-lift Process Demonstrats operation of the mist- R & D Associates

lift cycle with seawater

CWP/AST Phase 1T Deploy and monitor 1/3 scale FRP HD&C/NOAA
CWP down slope off Keahole Paint

ARl Arqonrie MNational Laboratory

DPED Department of Planning & Economic Development, State of Hawaii
HO&C Hawaiian Dredging & Construction (Co., A Dillingham Company
HIME Hawaii Institute of Marine Binlogy, LH Manoa (LUHM)

FMET FHawaii Natural Energy Institute st UM Manoa (UHM)

JHUI/ARPL  Johns Hopkins University, Applied Physics l.aboratory

L3ASC L.ockheed Missiles and Space Comnnny, Ine.

MNOAA Mational Oceanic and Atinospheric Administration

1/83-present

6/83-6/89

3
1/83-present

6[83-present

6/:83-present

6/83-12/83

o1

4/83-5]34

Status 6/84

Continuing

Continuing

Continuing

Continuing

Continuing

(to be combined
with mass transfer
study)

On Hold

Continuing




C. NELHDEVELOPMENT PLAN
1.0 Existing Conditions

NELH was established by the Hawaii State lLegislature in 1974 as a facility for
natural energy research and development. The site was chosen because of the
nearby availability of cold, deep ocean water; a warm ocean surface layer not
subject to strong seasonal cooling; high annual solar insolation; and, accessibility to
logistical support through airports, harbors and highways. OTEC-related
experiments have been conducted there since 1975. The official groundbreaking
for the construction of permanent roads and facilities took place in January 1979.

-NELH's first major onshore user was the Seacoast Test Facility (STF) Project. STF
is a joint project of the State of Hawail and the U.S. Department of Energy (DOE).
STF is located on 5 acres near the tip of Keahole Point. Table 2-1 summarizes the
Research Projects undertaken at NELH since the facility became operational.

Figure 11-7 illustrates the existing land uses at NELH,
On-going Energy Projects

Energy projects at NEHL are selected according to their requirements for the
natural resources available at the Keshole Hawail site. These include the
availability of deep cold and warm surface seawater and high solar radiation.

‘Much of the current research has been associated with OTEC systems and related
research. A closed cycle OTEC experiment is in successful operation..
Development of the pumping facilities necessary for the system involved much
research into corrosion of pipes and cables in seawater, bio-fouling counter-
measures, heat transfer, and water quality analysis.

Existing operational support facilities .at NELK are primarily related to those
needed for OTEC projects. Essential to these projects is the deep cold seawatar
supply. (Dlscussed in section D, below)

There is' an extensive water guality laboratery te monitor flow, temperature,
salinity, suspended solids, pH and alkalinity, nutrients, dissoived oxygen and
residual chlorine. Environmental factors such as wind temperature and solar
insolation are also monitoréd on a multi-channel data logger. There is also a
PDR11-23 computer and an IBM- PC. Vehicles include 2 fork lifts, 3 trucks, an
electric utility vehicle, station wagon and-a 24 foot workboat.

Mariculture

Hawaiian Abalone Farms: The availability of high quality deep cold seawater also
makes possible many types of aguaculture with considerable commercial potential.
Hawiian Abalone Farms (HAF), after 2 years of research at NELH which indicated
the suitability of the deep cold water for abalone culture, has leased 21.3 acres on
the NELH site and is is currently operating a commercial demonstration module.
Hawaiian Abalone Farms facilities include: 2 large million-gallon kelp tanks (each
15 feet high and 105 feet in diameter) and several acres of shade cloth structures
covering abalone tanks. HAF is currently expanding its kelp growing capacity by
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constructing 16 acres of 4-acre ponds. The company is in the process of installing
its own 15-inch diameter cold water pipe which will supply 2,000 gpm of nutrient
rich, pathogen free cold water. Another similar pipe is planned for installation in
spring, 1986. '

Cyanotech, Inc.: The company is currently developing production facilities at
NELH for various marine microalgae. Their facilities, located on a 4-acre parcel
adjacent to HAF, include lined raceways aerated by paddlewheels and a field
house/processing .facility where water is extracted and the algae is. dried for
packaging and shipment. Cyanotech will initially produce spiruling, a mlcroalgae in -
great demand as a health food supplement, Although spirulina is normally grown in
fresh water, the company scientists have demonstrated that it will grow in pure
seawater. NELH has a.commitment with Cyanotech to allow expansion to a total
of 15 acres or more. The profit expected from spirulina sales will provide capital
for the company's planned research into pharmaceutical derivatives, vitamins, food
supplements and dyes from varicus microalgae.

Mariculture Research and Development: Facilities for mariculture research and
development activities are located in the main laboratory compound. Aquaculture
tanks, which are all plumbed with both warm and cold seawater, include: ten 600-
gallon fiberglass tanks, five 100-gallon plastic lined steel tanks, ten B00-gallon
tanks divided into one cubic meter sections, and various tanks, larval basins and
growout baskets for the culture of Maine Iobsters which are housed in a 1000
square foot inflatable building.

In this research area, where HAF first began, salmon and trout have been induced
to spawn in seawater for the first time; experirments with Maine lobsters have been
promising, and growing of kelp and algae has been accomplished. The condensed
fresh water which forms on the cold water pipes has been used to grow
strawberrios of extremely high quality.

A giant clam project, using cold pure water, will shertly be under construction in
the research portion of the compound. Initially it will use about 350 square fest of
land, and will consist- of shallow dirt ponds. The project is planned to be in the
research stage one year, ultimately expandmg to an area outside of the compound
on a site pf about three acres. '
2.0 Planned Projects

2.1 Energy Projects

STF Upgrade Project: The U.S. Department of Energy and the state are currently
in the planning and design phases of the STF uparade project. Operations are
planned to include: :

o a water system test facility for developmental research on open- and closed-
cycle OTEC;

o an expanded facility for experiments with OTEC-related mariculture; and

o research experiments investigating the 1nteractxon of Ocean Energy (OF)
facilities with the oceanic environment.
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The purpose of the expanded test facility will be to support experimental research
on critical elements of advanced OTEC systems such as: mist lift, spout
gvaporation, and other advanced system components. The facility will also be
designed to support environmental, oceanographic and ocean enginsering
experiments to aid the development of diverse ocean energy supply operations.
Up-grades to the facility will include:

o Cold water, warm water and mixed seawater disposal pipes. (See Section D).

o An experimental test facility to be located wi'thin the present laboratory
property, occupylng a space of approx1mately 2 ‘acres;

o Initial power, instrumentation, etc., by the present existing facility, although
additional power and instrumentataion .may be required in later parts of the

program; and,

o Four holding tanks (to maintain the appropriate pressures needed for the
open-cycle experiment).

Alcan Aluminum, Ltd.: A large-scale test of aluminum heat exchanger elements.
Several multi-tube heat exchangers of various alloys will be installed in the
laboratory for continuous monitoring of heat transfer and corrosion with 6 ft/sec
flow of both warm and cold water.

2.2 Planned or Projected Mariculture Projects at NELH:

o Prospective mariculture projects in Maine lobster, shellfish and seaweeds are.
anticipated.

2.3 Other Uses
o Materials Testihg -- Corrasion, Biofouling, Atmospheric
o DUMAND -- The DUMAND (Deep Underwater Muon and Neutrino Detection)
project plans to deploy a large array of sensors in the deep ocean off Keahole
Point in 1986, The power and data cables for the project will terminate at
NELH, and plans are developing for a data collection and analysis facility at

the laboratory. Instrumentation studies which were conducted off NELH
have aided in the design of the complete system.

o Direct Solar Energy -- Electric,lThermai

o Solar Salt Gradient Ponds -- Solar Pond Ocean Thermal Energy Conversion
(SPOTEC) _

o Desalination -- Direct, By-Product or Co-product

o Marine Biomass £nergy

4] Hydrogen from Seawater -- with Solar, OTEC energy source

o Refrigerél:ion and Cooling
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Marine Systems and Equipm;‘jnt Testing

Agriculture -- Sariine, Hydraponics

Manufacturing & Processing sttems -- Using Natural Resources
Miécellanedus Related Project Support“Activities including: science, using

the unique resources of the laboratory; personnel training; environmental
studies; equtpment storage; and project staging for submerszble and research

VBSSEI cruises.

3.0 Develo’pment Scenario

T'he NELH Board has approved a development scenario which is based on the
following policies:

.0

0

Give highest priority to alternative enerqgy projects.

Give preference to aquaculture pro;é'cts that are cold water dependent but
accept- others if they can utilize resource (eg reuse water) and have
potential for success.

Proposed,land use allocations for the development scenario are illustrated in Figure
1I-8. For purposes of the EIS, maximum aquaculture was assumed when estimating
the impacts of sea water return flows {worst case). Employment at full
development was assumed to be 390 people.

Infrastructure Assumptions include:

]

0

Construction of a maintenance road to the northern sections of the site.

Estimated potable wéter consumption of 39,000-46,800 gpd, average daily
demand; 58,500-70,200 gpd, maximum daily demand.

Upgrades to existing water distribution system when necessary.

Estimated domestic sewage generatioh of 19,500-27,300 gpd (average daily
flow).

- Construction of additional septic tanks when needed.

Exbansion of laboratory.buiidings.
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D. OCEAN USE CORRIDOR
1.0 Existing Conditions

The existing ocean research corridor (baseline data research area) is 1,000 feet
wide and extends seaward in a westerly direction for approximately one mile
offshore of Keahole- Point l.ighthouse (Figure 11-9). Use of the corridor for
research facilities (such as pipes, monitoring cables, etc.) was approved by the
Board of Land and Natural Resources (BLNR) in 1977 (CDUA HA-11/8/76-879).
Since 1982, construction of structures in the corridor has been covered under the
LLS. Army Corps of Engineers Nationwide Perinit for Scientific Structures. In
1977, the County of Hawaii approved a variance to the 40-foot shoreline setback

for installation of cables froim research instriiménts to shoreline and installation of

temporary pipelines and pumps. Onshore construction of pipes and pumps is subject
to the County of Hawaii SMA review process. :

There are presently three 1Z2-inch diameter ocean water intake pipes offshore
Keahole Point serving NELH. These include 2 warm water intake pipes and 1 cold
water pipe. All of the intake pipes terminate at the shoreline near the Keahole
Point Lighthouse. The primary warm water intake "draws water from
approximately 30 feet below the water surface. The cold water pipe extends
approximately 5,500 offshore to a water depth of approxirnately 2,000 feet
(Figure 11-10). The pumps for the cold water pipe are located offshore in water
depth of about 25 feet. The pumps for the warm water pipes are located onshore
at NELH. (These pipes were anticipated to be in place for only one year. They are
still functioning after 3 years and will probably be left in place until larger pipes,
such as the 30-inch DOE pipe, are operational).

Jn addition te the ccean water supply systems, a 75-foot long cold water pipe test
section. is situated offshore Keahole Point. This 8-font diameter pipe section is
located north of the intake pipelines on nearshore slopa between approxiinately -75
and -125-feet deep. It was deployed for the purpose of demonstrating the
installation of a large diameter cold water pipe on a steep slope and to measure the
wave and current forees on such a large diameter pipe. The experiment has
recently been terminated and the pipe will be removed sometime in the near
future. The existing OTEC research pipeline systems within the corridor are
described in detail by Noda & Associates in Appendix B.

A 15-inch cold water intake pipe is currently being installed within the ocean
research. corridor by Hawaiian Abalone Farms. The pumps will be located on shore
and will deliver 2,000 gpm of cold water. An additional pipe of the same
dimensions is anticipated to be deployed in spring 1986. These pipes are intended
to be permanent. The HAF cold water system will also provide redundancy for
NELH research projects.

It is estimated that three additional pipes could safely be accommaodated within the
sand channel offshore Keahole Point, which serves as the existing 1Z2-inch celd
water pipe route through an area of large basalt outcroppings and boulders. Any
additional cold water pipes may need to be routed south of this area (and
consequently south of the existing occean research corridor) because of the
increased risk of potential damage to the existing pipelines.
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2.0 Proposed Expansion of Dcean Use

A CDUA for an expanded Ocean Use Corridor that will allow permanent as well as
temporary structures for both commercial and research purposes will be filed with
the BLNR in fall 1985, This Master CDUA is intended to supersede CDUA HA-
11/8/76-87% which limits the use to research activities and structures. It will
describe, conceptually, all of the pipes projected for NELH and HOST Park at full
development and specifically request permission to construct the initial HOST
pipes and U.S. Department of Energy (DOE) cold water and warm water pipes and
outfall. A process for approving each additional pipe will be daveloped in
coordination and cooperation with Department of lLand and Natural Resources
(DLNR) and will-be incorporated into" the- CDUA. = Onshore: construction of ‘pipes
and pumps is subject to the County of Hawaii SMA review process. Table 2-2
summarizes the projected pipes that may be located within the expanded corridor.

" The primary technical considerations for establishing the boundaries of the
expanded Ocean Research Corridor are the potential occean water requirements for
NELH and the HOST Park and the most cost efficient routing of the water to the
users. Figure II-11 shows the present ocean research corridor offshore NELH and
the proposed expanded corrider encormpassing the NELH and HOST Park acean
frontage. The following discussion briefly summarizes the reasons for establishing
the proposed northern, southern and offshore boundaries of the expanded corridor.
A detailed discussion by Noda & Associates, Inc. is presented in Appendix B.

Northern Limit: A point 4,500 feet NE of the present northern corridor boundary is
recommended for the northern limit of the expanded corridor. The desp water
bottomn contours offshore the site run in approximately a NNW-55E alignment; the
distance from shore to deep cold water (at least 2,000 ft. depth) increases
substantially as one gets further north from the point. Although it is unlikely that
any future cold water pipes will be sited beyond the present northern beundary of
the ocean corridor, because the offshore length of cold water pipes must be
minimized, it is probable that the most feasible and economical offshore locations
for warm water pipes or ocean discharge pipes serving future users of the present
NELH facilities would be north of the existing corridor.

Southern Limit: It is recommended that the southern limit be located at the
southern property boundary of HOST Park at the coast. Although the distance
from shore to deep cold water at the 2,000 foot depth increases slightly the further
-south one gets from Keahole Point, it is possible that dzatalled off-shore surveys
may identify favorable routes for cold-water pipes in the area. Also, a warm water
pipe system serving HOST Park would probably be located south of the Point to
minimize onshore pipeline and pumping costs.

Offshore Limit: It is recommended that the offshore boundary limit be
approximately 2 miles. The governing criteria for the minimum offshore limit is
the need for sufficiently low ocean water temperatures for OTEC and cold water
mariculture. This cold water source is available at nominal depths of 2,000 feet or
more. In addition, potential future projects which may require the mooring of
platfor:ns or facilities offshore will need to be located sufficiently ssaward of the
cold water pipes to prevent intarference with and possible damage to the pipelines.
Therefere, the proposed offshore limit of the expanded ocean research use corridor
should roughly parallel the deepwater contours at the approximate 700 fathom

(4,200 foot) depth.
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Table 2-2 -- Description of Projected Pipelines
for NELLH and HOST Park
(with associated inflows/discharges in gpm)2@

Conceptual ) Inflow/Discharge
Number Description (gpm)
1 30-inch cold water pipe 6,500b
2 15-inch cold water pipes . 4,000
2 24-inch cold water pipes . ... 1o,000
1 36-inch cold water pipe 12,000
1-4 Fither 1 48-inch or 4 24-inch
cold water pipe 20,000¢
1 30-inch warm water pipe 9,500
1-4 Undetermined size warm water pipes 80,0ﬁ0d
1 48-inch deep ocean outfall (16,000)P
Totals 10-16 142,000 gpm

& gpm = gallons per minute

discharge volume accounted for by indicated cold water and warm water pipes
€ The areal requirements for either 1-48 inch pipe or 4 24-inch pipes are sirnilar
d The total demand for warm water is approximated.

Pipes will be constructed when and as required and the size will reflect the design
volumes projected at that time. ‘

Note: Required flow is the controlling factor in sizing pipes. ‘The sizes listed
above can ony be considered estimates. ‘ :
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3.0 First Phase Construction

Noda & Associates describe the proposed DOE and HOST Park pipes in detail in
Appendix B. Their findings are summarized in the following sections.

3.1 U.S. Department of Energy (DOE) Pipe

DOE's project needs are 6,500 gpm of cold water and 9,500 gpm of warm water.
While the final design of this ocean water supply system has not been completed,
the pipe sizes are estimated to be approximately 30-inch nominal diameter. The
potential offshore pipeline route of the proposed DOE cold water and warm water
intake pipes is within the existing ocean research corridor. A mixed water
discharge pipe is-also proposed to be located there. The pump stations would be
located at the onshore terminus of the offshroe pipelines and as close to the
shoreline as practicable to minimize excavation costs. Figure 1I-12 schematically
depicts a conceptual pump station which accommodates both the cold and warm
water pipes, as well as the mixed water discharge pipe.

3.2 HOST Pipes

The anticipated ocean water flow requirements’ for HOST Park at full development
. are presently estimated to be about 20,000 gpin of cold water and 80,000 gpm. of
warm water, based on the initial marketmg and feasibility study (Helber, Hastert,
Van Morn & Kimura, 1985). While future marketing, pianning and detail design
studies may modify the ocean water flow requirements, pipe sizes of 4B8-inch
nominal diameter {possibly in increments of 24-inch diameter pipes) are envisioned
for HOST Park warm and celd water requirements. The location at the shore for
the pump stations and the overland routing of the pipe(s) will depend on tradeaoffs
between many factors including cost and reliability considerations. .

Depending on the Master Plan and design studies, the ocean watsr flows may be
phased according to the estimated tenant requirements.

Although preliminary studies recommended that the HOST cold water pipe be
constructed in the existing NELH corridor, it is possible that detailed offshore
surveys may identify a favorable route to suitably cold water depths south of
Keahole Point. Depending on the selected cold water pipe route, the warm water
pipe may not have the same terminus at the coast. For example, if the cold water
pipe route off Keahole Point is selected, then it may be more cost effective to
provide a separate warm water pump station closer to HOST Park due to savings in
overland piping and pumping costs. Figure J1-13 schematically describes the
potential pump station locations and pipeline routes for the extreme northern and
southern potential cold water pipe routes.

The pump stations would probably be constructed onshore with a deep, frae surface
sump, whereby the water is pumped from the sump rather than the pump being
directly connected to the offshore suction pipe. An onshore station will provide for
more convenient maintenance of the pumps, which is a necessary part of any
commercial operation in order to maintain the continuous flow capability.
Depending on the existing ground elevation, the pump stations could be constructed
alimost entirely below grade.
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PART III: THE PROJECT SETTING

A. THE REGION

The island of Hawaii is the most recently formed of the Hawailan 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 (Figure JII-1). Formed by fivs
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
Mauna Kea Observatory, with four major operating telescopes and two under
construction, is located at its summit. The County of Hawaii encompasses the
entire island. o ' ' o - e R

The 1980 census estimates the Big Island's population at 92,053; 40 percent of the
island's people reside in the county seat of Hilo. The fastest-growing districts of
the island from 1970 to 1980 were North Kona (185 percent increase), Puna (128
percent increase) and South Kohala (99 percent increase) (DPED, 1983). Narth
Kona and South Kohala are located in West Hawaii, the area experiencing the
highest tourism growth.

Keshole Point, the westernmost portion of the island of Hawail, is located in the
North Kona District (Figure 111-2), According to the 1980 Census, North Kona had
a resident population of 13,748 people (DPED, 1983). The major urban center. on
the leeward side of the island, Kailua-Kona, is located in the District.
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B. THE KEAHOLE AREA

The Keahole area is located on the western edge of Hualalai mountain and consists
almost entirely of barren pahoehoe lava flows. The coastline is rocky and contains
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 irreqular vertical fractures. Lava tubes
and other large openings, many of them collapsed, are commeon. (Dames & Moore,
Appendix C) : ‘

‘The area, which could be affected by eruptions of Hualalai, is classified as risk
zone DE (Mullineaux and Petersan, 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 identifiad as at risk from particle-and-gas clouds emanating
fro.n a Hualalai eruption. ' '

All of the island of Hawaii is located in Earthquake Zone 3 (on a scale of 0-3 in the
zone of highest 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 stresses.

Slopes in the HOST Park area average less than 5 percent, sloping downward from
Queen Kaahumanu Highway {elevation approximately 120 feet) towards the ocean.
The topography of the NELH site at Keahole Point is generally level and varies
from sea level to approximately 20 feet MSL. In the lower elevations along the
coastline, the land is relatively flat. The shoreline varies from level beaches to
elevations up to 15 feet which drop steeply into the ocean to depths of 10 to 20
feet. The nearly vertical shoreline has numerous caves and lava tubes extending
horizontally under the shoreline (R.M. Towill, 1976).

The U.S. Department of Agriculture Soil Conservation Service Soil Survey report
for the area designates soil types as Aa (rl.V) 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.

The climate in the Keahole region is arid in the coastal area but changes gradually
to humid in the Hualalai undissected upper slope. The average temperature at the
Keahole Airport is 75 degrees F with a maximum recorded temperature of 89
degrees F and minimum of 54 degrees F. The area receives little tradewind
rainfall; instead, much of the moisture is accounted for by orographic showers that
form within sea breezes which move onshore and upslope. The mean annual rainfall
ranges from less than 20 inches along the coast to as much as 75 inches on the les
of Hualalai crater (Dames & Moore, Appendix B). The wetter periods of the year
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oceur from May through September, which are usually the dry months of the year
for the rest of the state. -

Pan evaporation is typieally 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 Anashoomalu.

There is no pan evaporation measurement for the Keshole region.

The land masses. of Mauna l.oa, Mauna Kea and Hualalai block the prevailing
northwest trades, and a land/sea breeze system predominates the area. The
resulting winds are gentle offshore breezes during the night, switching to onshore
during the day due to the heating of the land. Typical velocities range from 3 to 14
... . _knots.__The exception to this pattern occurs-during.the periods of so called "kona"-- -
weather during the winter months when low pressure fronts may cause strong
southerly winds, in some instances approaching 30 te 40 knots (R.M. Towill, 1976).

Solar radiation at the site is constant, with the days cloud-free an estimated 95
percent of the year. The average daily total radiation on a horizontal surface is
2,019 BTU per square foot. '

Three types of vegetation are recognized within the project area. They are:

Strand Vegetation: The strand or beach zone vegetation forms a narrow to
somewhat wide (up to 300 ft. in width) belt along the coast. The substrate may
consist of white sand or boulder and coral rubble deposited by storms. Clusters of
naupaka (Scaevola taccada) shrubs are frequently encountered. A few scattered,
windswept thickets of kiawe (Prosopis pallida) are occasionally found along the
landward edge of the strand. Other species found along the shore include hi'aloa
(Waltheria indica var. americana), beach morning glory (Jpomoea brasiliensis),
Bermuda grass or manienie (Cynodon dactylon), and tree heliotrope
(Messerschinidia argentea).

Vegetation on the 1801 flow: Vegetation on the 1801 pahoehoe lava flow is very
sparse and scattered, most of the plants occurring along the edge of the flow.
Plant species found on the flow include fountaingrass (Pennisetum setaceum), the
native caper or maiapilo (Capparis_sandwichiana) var. =zoharyi), swordfern
(Nephrolepis multiflora), and hi'aloa. Where the flow meets the ocean, the
shoreline consists of 5 to 20 ft. high sheet basalt cliffs (Nolan and Cheney, 1981)
which are largely devoid of vegetation.

Dry grass-scrub community: This type of vegetation is found on the weathered,
prehistoric flows composed principally of pahoehoe lava: It consists of a somewhat
sparse cover of fountaingrass and scattered shrubs. Native shrubs and subshrubs
found here include 'a'ali'i (Dodonaea viscosa), 'ilima (Sida fallax), naio (Myoporum
sandwicense), alahe's (Canthium odoratum), hi‘aloa, and maiapilo; exotic shrubs
include lantana (Lantana camara), indigo (Indigoferra suffruticosa), klu {Acacia
farnesiana), and Christmas berry (Schinus terebinthifolius).  Noni (Mgrinda
citrifolia), a Polynesian introduction, is also occasionally observed on the old lava
flows. Weedy forbs, vines and grasses such as Australian vervain (Stachytarpheta
australis), coatbuttons {Tridax procumbens), lauki (Cassia lechenaultiana), balsam
apple (Momordica charantia var. pavel), Passiflora foetida, Japanese lovegrass
(Eragrostis tenella), natal redtop (Rhynchelytrum repens), and pigweed (Portulaca
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oleracea) may .also ocecur here. . A few scattered patches of swordfern can
occasionally be found in cracks and crevices.

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

Because the project area is sparsely vegetated it supports a low coneentration of
wildlife. Most species are commonly found along the coastal zene or sometimes in
the grass-scrub community on the old lava flows. Wildlife was rarely observed on
the 1801 lava flow. A summary of past surveys of the area, prepared by Char &
. Associates, is appended to this EIS. Briefly, they report the following:

Two species of endemic Hawalian birds are known to exist in the Keahole region:
the endangered Hawailan 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
north and south of the project site and the Hawalian owl has a large home range
over whxch it forages for rats and mice.

Other common, indigenous birds which have been observed in the area are the
golden plover, wandering -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 Hawaiian hoary bat is the only endemic Hawaiian land mammal. It is found
from sea level to 13,200-foot elevation and is known to oecur in Kona (Tomich
1969). The bat probably feeds on insects along the coastal area of the project site
‘during the evenings and night. The Indian mongoose was the only animal actually
seen during a wildlife survey of the NELH site. The presence of other mammals,
however, such as the common house mouse, roof rat, Polynesian rat, feral cats and
goats was either indicated or suspected (Char & Associates, Appendix D).

The following summary of the history of the area was prepared by the Department
of Anthropology, Bernice Pauahi Museum, from a review of historic documents,
maps and literature sources. It appears as Appendix ] in their most recent survey
of the NELH site. (An Archaeological Reconnaissance of the Natural Energy
Laboratory Hawaii (NELH) Property, Keahole Point, North Kona, Hawaii, Ms.
110784, October 1984.) The complete report is available for public review at
QEQC, HTDC, NELH, UH Environmental Center, and selected libraries.

Keahole is the primary-place name within this area and refers to the

ahole fish (Kuhlia sandvicensis), a salt and fresh water fish considered a

delicacy by Hawaiians. This fish had ceremonial functions in addition

to being a food source (Pukui, Elbert, and Mookini 1974). The coastal

waters around Keahole Point may have been a favorite area to cateh
. the ahole fish. :

Hamanamana, the name of one of the ahupua'a in the project area, is
translated as "branching, forked" (Pukui and Elbert 1973), and may be
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associated with the activity of lava flows in the area. The lava flow of
1801 has an interesting account recorded by Kamakau (1961), and was
further researched and documented by Kelly (1971}, This pertains to
the destruction of the great fishpond Pai'asiea (located at Keahole) by
the lava flow, and Kamehameha's attempt to calm the voleano goddess
Pele's anger with some of the people living there. Only after
Kamehaineha and his kahuna offered sacrifices did the lava flow stop.
By then, Pa'aiea pond was covered with lava. According to Kelly's
account, this pond was quite large, extending from Keahole to
Ka'telehuluhulu, a distance of nearly 5 miles. According to one account,

pecple could paddle their canoes thls dlstance and never have to leave
- the pond (Kelly 1871}, e :

A somewhat isolated account from Kamakau that mentions Keahole
Point is of questionable value, but neverthless interesting: "The first
taste that Kamehameha and his people had of rum was at Kailua in 1751
or perhaps a little earlier, brought in by Captain Maxwell.
Kamehamehama went out to the ship with (John) Young and (Isaac)
Davis when it was sighted off Keahole Point and there they all drank
rumm. On his return it was evident to chiefs and people that he was
acting strangely..."(kamakau 1961:193).

Material pertsining to early land use for the project area is rather
limited. The demonstrated prehistoric use of this area for fishing and
other related activities seems to have continued into historie times and
to the present. The barren nature of the landscape has certainly played
& major role in restricting use for economic purposes....

Another possible reason for limited use in the past pertains to lang
ownership. The lands of Kalaoa (1-4} and 'O'oma were desighated as
lands belonging to and in control of the Hawalisn government at the
time of the Mahele. Only cne land court award was found on early
maps. This is T.C.A. 7718 to Princess Ruth ke'elikelani for an
approximate 8-acres parcel in Hamanamana (Indices 1929). Two
subsequent land grants are present. These inelude grant no. 1590 to
Kauhini, in 1855, for 1,616 acres in llamanamana, and grant no. 2972 to
Kaapau and Kama, in 1864, for 515 acres in Kalaoa 5 {Index 1918},

Besides lishing, during;‘ most of the 1900s until around 1969, the projéet
area and adjacent lands provided excellent goat hunting... (Clark, 1934).
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C. THE PROJECT SITES

The proposed HOST Park and NELH properties at Keahole. consist of government
lands which include portions of the ahupua'a (land divisions) of Hamanamana,
Kalaca 1-4, Kalaoa-'O'oma, and 'O'oma 2nd. The State of Hawaii holds fee simple
title to the properties. Title was acquired by the state as provided under Section
5(b) of the Admission Act (Act of March 18, 1959; Public Law 86-3, 73 State. 4).
Portions of the property were set aside for Keahole Airport, to be under the
control and management of the Department of Transportation (Airport Division) by
Executive Order No. 2472, dated November 7, 1969. The remaining areas are under
the control and management of the Department of Land and Natural Resources.
The HOST property is within Tax Map Key parce! 7-3:09:05 (Por.) and 7-3-48:03
{(Por.). (Figure 111-3) A portion of the site is within lands set aside under Governor's
Executive Order No. 3074 to the Department of Transportation, Airport Division
for Keahole Airpert; this area within the Keahole Airport land is covered under a
pending general lease to HTDC for ocean-related high technology industrial use.
An additional area, TMK: 7-3-09: portion 05 (127.211 acres), which is under the
jurisdiction of DLNR, is covered by Governor's Executive Order No. 3282 to HTDC;
also for ocean-related high-tech industrial use. .

NELH lies to the northwest of the HOST Park site immediately makai of the
Keahole Airport Building Restriction Line. The NELH property consists of
approximately 322 acres of state-owned land situated within Tax Map Key parcel
7-3-43; 3,4,5 (Figure 11}-3). NELH also utilizes approx:mately 121 acres of coastal
waters and submerged lands, lying directly off of Keahole Point, for ‘ocean-research
and baseline data collection activitiss (CDUA HA- 11/8/76 879). .

The State of Hawaii also holds fee simple title to the NELH property. It was
originally part of lands set aside under Governor's Executive Order No. 3074 to the
Department of Transportation, Airport Division, for Keahole Airport. The area is
covered under a general lease with the BLNR.

The HOST Park property is situated within the State l.and Use Conservation
District as reflected on State Land Use District Map H-2 (Keahole). The majority
of the site, the eastern (mauka) portion along Queen Kaahumanu Highway, is
situated within the General subzone of the Conservation District; the rnore
seaward portions of the site are currently in the Resource subzone.

The HTDC site abuts Urban and Conservation District lands to the north and
Conservation District lands to the south, east and west. Aqgricultural District lands
are located across Queen Kaahumanu Highway to the east, at the Keahole
Agricultural Park (Figure I1I-4).

A lighthouse operated by the U.5. Coast Guard occupies the tip of Keahole Point.
Keahole Airport lies east of NELH and north of the HOST Park site. HOST Park
will be situated mauka of the normal flight pattern. The state's Keahole
Agricultural Park lies east .of the project area, mauka of Queen Kaahumanu
Highway.
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The County of Hawaii General Plan Land Use Pattern Allocation Guide (LUPAG)
Map designates the HOST property as "Industrial" and "Conservation"; the proposed
use will not require a General Plan Amendment. The project site is zoned "Open"
by the County of Hawaii and will require a zone change {(anticipated to be to MG-
3a) to accommodate the proposed HOST Park. The property is situated within the
County of Hawali's Special Management Area {(SMA) and a SMA Use Permit will be
required.

NELH is situated within the State Land Use Urban District as reflected on State
Land Use District Map H-2 {Keahole). The County of Hawaii General Plan Land
Use Pattern Allocation Guide (LUPAG) Map designates the property as "Industrial®
and it is zoned MG-la. The property is situated_within the County of Hawaii's .

Special Management Area (SMA) and an amerideéd SMA Use Permit will be required

. for future development.

There are important historic and prehistoric archaeological sites on both

" properties. The Mamalahoa Trail, also known as the King's Highway, bisects the

property from north to south. The trail is currently impassable in many areas and
has been completely obliterated by the Keahole Airport runway. Historical sites
are discussed in detail in Part IV, Section E of this environmental impact
statement.

I -11




D. THE MARINE ENVIR.ONMENT OF THE PROJECT AREA

Water depth increases rapidly with distance from the shore off Keahole Point, with
depths of 2,500 feet within a mile of the coast. Between the 500 and 2,500 feet
depths, the bottom slope is approximately 30 degrees. Shallower than 500 feet, the
slope angle decreases. Passages of white sand up to 30 feet wide occur between
basalt outcrops running perpendicular to the shoreline. Lava from the 1801
Hualalai flow is present in beds up I:o 20 feet thlck down to depths of 420 feet.

Currents offshore Keahole Point are- dominated by two processes. Tidal
oscillations drive reversing currents- with diurnal and semi-diurnal periods. Typical
maximal tidal curient speeds are 3/4 to 1 knot. Tidal currents may be obscured for
extended time péricds by large-scale 'eddies propagated from the Alenuihaha
Channel. An eddy off leeward Hawail persisted and was tracked for 2 manths
(l_obel and Robinson, 1984)

Offshore surface currents range in speed from 10-37 cm/sec or, on average, less.
than half a knot (Bathen, 1975}, Deep currents have been measured in the range 1-

10 em/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 storms in the north Pacific. The highest recorded wave along
the \Slest coast of Hawan over the past 20-year period was 25.5 feet (R.M. Towill,
1976

Sea surface temperatures in Hawaii vary relatively little annually or diurnally,
ranging between 23-28.5 degrees C. (Gundersen, 1974), The wind-mixed surface
layer extends 50 to 100 meters deep, the bottom of the thermocline may extend to
150 meters (OOME, 1981),

Scalar (nondirectlonal) irradiance in the photosyn'thetically active wavelengths
(400-700 nm) has been measured through the water column offshore NELH {Noda,
et al., 1980). The photic zone extends to about 125 meters.

The results of water chemistry analyses on samples collected offshore of the NELH
facility indicate that salinity always increases with depth in nearshore waters.
Offshore there is a peak concentration at 30-150 meters with low surface values
and even lower concentrations at 150-200 meters. Salinity values are hlghly
variable spatially and temporally, indicating large scale, rapld water mass mixing
~ or movement (Walsh, 1985).

PH is maximal at the surface of the ocean due to the combined effect of carbon
dioxide uptake and oxygen evolution in the photosynthetic process. Decomposition
and respiration increase with depth, consuming oxygen and depressing pH. A pH
minimum generally coincides with the oxygen minimum. (See Tables 2 and 3,
Appendix F) '

Oxygen concentrations range between 4.8 and 6.3 ml/l in a mixed layer extendin'g
to about 90 meters below the ocean surface. Surface layer concentrations are at
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or.above saturation values. A broad oxygen minima (1.0 ml/l) occurs between 450
and 900 meters (Noda, 1980).

Three distinet nutrient layers have been identified in offshore depth profiles (Noda,
et al., 1980). In the mixed layer, concentrations are low and uniform, the result of
uptake by phytoplankton. In the aphotic waters between about 150 and 400 meters
there is a rapid increase in nutrient values caused by dissolution of particulate
material from above and vertical diffusion. Maximal values are fgund below 600

meters.

In general, inshore nutrient concentrations are low, but consistently higher than in

offshore waters -(Walsh; -1985). - - Offshore. transects show. that when hearshore -

salinities are lowest, nutrients are highest, clearly reflecting shoreline seepage of
nutrient-rich, brackish basal water.

Coastal waters near Keahole are classified AA by the Department of Health
(Chapter 54, Water Quality Standards). "Wet" criteria apply due to the volume of
groundwater seepage. Water 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. Offshore waters, beyond 100-fathom
depths, are "oceanic," all Class A. The 1801 lava flow is a Class I, "protected reef
community," sanctioned only for passive, non-consumptive uses. Other bottom
areas, to 100-fathom depths, are Class II, "lava rock shorelines and solution
benches."

Several studies (WRRC, 1980; R.M. Towill, 1982) have reported that coastal water
quality standards are exceeded near the shore. This is not unusual since nutrient
concentrations are generally elevated as a consequence of a high proportion of
groundwater in very nearshore samples.

The benthic communities and marine biota of the Keahole area are decribed in Part
IV, Section D. :
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PART 1IV: IMPACTS AND MITIGATING MEASURES

A. INTRODUCTION

Environmental impacts that might be generated by the proposed development could
affect the immediate project area, the surrounding ocean environment, and other
areas in the West Hawaii Region. These primary (direct) and secondary (indirect)
impacts can be either positive or negative, short-term or long-term. Direct
impacts are those which are related to the construction and operation of the
facilities, while indirect impacts are those which may. occur in other areas of the

The proposed projects will significantly change the Iand on the sites as a result of
site clearance and new construction. Land transformation activities will occur
during the pre-construction and construction phases of the project, a period which
could take as long as 5-10 years to fuil development, in the case of HOST Park, and
longer for the expanded research corridor.

The development of the new HOST Park, expanded NELH facilities, and expanded
ocean corridor may result in permanent modification of certain environmental
systems. Among these are drainage flows; hydrological systems; and the quality of
the nearshore waters and its ecological balance. In addition, the operation of the
new and expanded facilities, and the resulting increased activity on the sites, will
generate long-term secondary (indirect) impacts which could be either beneficial or

adverse.
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B. METHODOLOGY
1.0 Assessment Process

The method of environmental impact analysis utilized in the development scenario
approach was to anticipate the "worst-case" condition under various assumptions,
evaluate the potential impacts associated with each set of assumptions, and, where
possible, determine thresholds which could, at some time in the future, trigger a
reevaluation of the operation and the affected environment before the "worst-
case" condition is reached. Recommendations for mitigating measures were then
developed and .alternative actions that could be taken under different sets of
conditions were described,

The long-term environmental consequences of many actions, which are in the
forefront of technological advancement, are unknown. Therefore, in several
instances in this assessment, mathematical models were used to identify the degree
of risk. involved in undertaking a particular type of acticn and to predict
appropriate thresholds where intervention should take place before irreversible
harm is done te the environment. Modeling the effects of an action where the
-actual effects are unknown, although theoretical and based on stated assumptions
of the behavior of a particular system, allows criteria to be developed that will
enable the effects of the action to be monitored as development progresses. It also
facilitates the formulation of recommendations- for preventwe measures to

minimize risks.

In the environmental analysis of development scenarios, impacts that depend on
specific land use layouts and/or facility designs and the infrastructure
requirements associated with them are treated in a generalized fashion. Project
specific impacts are evaluated only when actual characteristics of the operation
are known; other activities are addressed in a generic sense, based on knowledge of.
the industry, the results of past research and/or planning studies for a particular
operation or program, and experience of other operators in the field. For example,
although actual pond size, configuration or amount of earth that will be removed at
a particular aquaculture facility, or the exact proportion of chemicals and other
substances that will be used in the operation, are not known, the types of potential
impacts associated with the construction and operation of aquaculture facilities
can be identified; their significance can be evaluated; and the cumulative effects
of a number of such operations on the existing environmental systems can be
assessed. Mitigating measures and alternative design solutlons for all similar
projects can then be proposed.

2,0 TImpaet-Producing Actions

A systems approach was used to identify and evaluate the complex and interrelated
construction and operational impacts of the proposed developments. A specific
action was analyzed in terms of its causal effect on a particular subsystem of the
environment. The changes in the system that would occur as a direct result of the
action were evaluated and the related subsystems that would be affected by the
modification (or change) were identified. In this manner the interdependencies of
the various subsystems were recognized and both direct and indirect effects of an
action were addressed. Mitigating measures and monitoring criteria were then
developed "which considered all aspects of the affected environment, thus
minimizing the probability of recommending measures to reduce or eliminate
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impacts on one aspect of the environment that might intensify the adverse effects
on another.

The projects were broken down into separate potential impact-producing actions
and modifications. Each activity was analyzed in relation to how it would affect

an identified system and its related subsystems; both direct and indirect impacts
were considered. The impact assessment which follows is categorized into the

following areas of concern:

o Land Development and Changes in Land Use
_ o Pipe Construction and Deployment

o Sea Water Return Flow Disposal

o Socio-Economic Factors

o Socio-Cultural Attributes and Recreation Resources
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C. . IMPACTS OF LAND DEVELOPMENT AND CHANGES TN LAND USE

1.0 Overview

The approximately 547-acre Hawali Ocean Science and Technology (HOST) Park
site is vacant and unimproved, except for the 24-foot wide two-lane NELH access
road. Frontage along the Queen Kaahumanu highway. is approximately 8,700 feet
with an average depth ranging from 1,200 to 3,400 feet.

. The 322-acre Natural Energy Laboratory of Hawaii {NELH) site is situated in the
vicinity of Keahole Point along the western coastline of Hawaii immediately makai
of the Keahole Airport Building Restmction Line. Exlstmg 1mprOVements at NELH

are described in Part 1T of this EIS.. - , -

The HOST Park site and the undeveloped portions of NELH are characterized by a
desert-like appearance with sparse, dry grasses and herbs providing the only color
to the dark lava landscape. The areas along the beach have a more diverse plant
life; no rare or endangered plants ‘are known to be present on either site. A
description and analysis of site vegetation, based on a litesrature search and
discussions with individuals who have surveyed the area in the past, is appended to
_this EIS (Appendix D).

Two species of endemic Hawailian birds are known to exist in the coastal region of
the property, the endangered Hawaiian stilt and the Hawaiian owl.” The Hawaiian
hoary bat, Hawalii's only endangered mammal, may cruise the coastal areas in the
early evening and night to feed (Appendix D).

Archaeological sites are located on both properties. See Section G of this chapter
for a complete description of these sites and their significance.

The shorelines of both sites are used by the general public for various recreation
activities including fishing; camping; and diving. ‘A jeep trail runs along the coastal
area of the site. Recreation resources of the project area and potential impacts
from the proposed projects are discussed in detail in Section G and in Appendix F.

2.0 Development Actions and Impacts

Changes in the land use of the HOST Park site from an open conservation area to
an urban ocean science research and technology park, and expansion of the current
research and mariculture activities at NELH, will require substantial improvements
- on the land that will affect various aspects of the physical environment.
Continuing activities of the proposed development will also have direct and
indirect effects. The following sections describe the affected environment and/or
system; briefly summarize proposed actions which may effect a specific aspect of
the environment; and, discuss potential impacts and mitigating measures for each.
The analysis is based on the development scenarios deseribed in Part IT of this EIS.

2.1 Water Supply-and Distribution-
~ 2.1.1 Existing Conditions

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
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are wells at Kahaluu and Keei, located more than 10 miles south of the proposed
project. The county system includes a network of transmission and distribution
water mains, pumping stations and storage tanks as shown in Figure IV-1. This
system will supply the proposed HOST Park development and the needs of an
expanded NELH,.

A 12-inch diameter transmission rmain, located along Queen Kaahumanu Highway
adjacent to the proposed HOST Park, conveys water from the Kahaluu water
storage tanks to a 0.5 milion gallon (MG) reservoir near the entrance to Keahole
Airport. At NELH, fresh water for domestic use and fire protection is supplied via
a 4-inch water line connected to this transmission main.

o 2.’1:2 Pfiobp_séd“ﬁ-\céi-onrs '

A water connection for the HOST Park will be made on the distribution pipe of the
Keahole water tank. A transmission main from that point (near the Keahole
Airport entrance) to the HOST Park will be constructed. A new domestic water
line will be constructed underground along the NELH access road from the park
entrance to proposed parcels on the lower portions of the site. If necessary, NELH
can extend the system to its site. Jt is anticipated that freshwater will be used
primarily for drinking, dishwashing, showers and occasional tank washing. Fire
flow will be provided. Irrigation needs are undetermined because. the amount and
types of landscaping are unknown at the present time

Projected water use for the facilities is estimated to be as follows:

HOST Park Development Scenario A: Tt is estimated that the approximately 1200
employees assumed for full development under this scenario would use between
120,000 and 144,000 gpd (average daily demand) of fresh water; 180, UDD to 216,000
gpd (maxmum dally demand).

HOST Park Development Scenario B: The projected 2,100 employess would be
expected to use between 210,000 and 252,000 gpd (average daily demand) of
potable water; 315,000 to 378,000 gpd (maximum daily demand).

HOST Park Development Scenario C: Approximately 3,190 employees would be
expected to use between 319,000 and 382,800 gpd (average daily demand) of frash
water; 478,500 to 574,200 gpd (maximum daily demand).

NELH: At full development, the projected 390 employees would be expected to use
between 39,000 to 46,800 gpd (averaqge daily demand) of fresh water.

2.1.3 Impacts and Mitigating Measures

The HTDC has received a water committment from the County of Hawaii
Department of Water Supply to supply HOST Park with a maximum daily flow of
400,000 gallons per day. This supply would be sufficient for both consumption and
flI‘BﬂOW purposes under the development assumptions of Scenarios A and B. Based
on projected usage under Scenario C assumptions, the commitment would not be

adequate.

The capacity of the NELH 4-inch water line is about 200 to 400 gpm. At 200 gpm
the line could supply 288,000 gpd. This should be adequate to supply domestic
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consumption. Fire flow requirements dictate the need for construction of a longer
line. '

Water used for the proposed developments should not affect commitments to
agriculture and other uses. The State of Hawali has assisted the county in
developing water resources in the Kona area and is expected to continue to do so.

Because Kona is a water short area at the present time, HTDC and NELH should
monitor water usage of their tenants closely to insure that county commitments
are not exceeded. Sub-leases and praoject agreements issued by both agencies
should specify that water-saving fixtures should be used. In addition, both NELH
and HOST should review all proposed projects and request potable water

“eonsumption demands so that the County of Hawaii commitments can be respected.

2.2 Sewerage
2.2.1 Existing Conditions

The nearest rmunicipal sewer and sewage treatment plant is located in Kailua-Kona
approximately 7 miles south of the project site. The latest county sewerage
system expansion is being designed, and will include a 2.8 MGD wastewater
treatment plant located near Honokohu Harbor about > miles south of the HOST
site. The adjacent Keahole Airport has a 40,000 gpd extended aeration
prefabricated sewage treatment plant.

The State of Hawail Department of Health (DOH) requlations Chapter 57, Chapter
38 and Chapter 23 allow the construction of individual household treatment units in
the HOST Park area. A central private sewage treatment facility is also allowed.
Septic tanks are the method of disposal at NELH, with &4 such facilities currently

available on the site.
2.2.2 Proposed Actions

Under the assumptions of HOST Scenario A, 1200 employees would be expected to
generate batween 60,000 and 84,000 gpd of domestic sewage. Under Scenario B,

-2,100 employees, approximately 104,000 to 142,000 gpd is anticipated. The

estimated amount of domestic sewage to be disposed of by the 3,190 employees
assumed to be on site at full development of Seenario C is from 159,560 to 223,300
gpd. The 390 employees envisioned at full development of the NELH site would
generate 19,000 to 27,300 gpd of sewage.
Several alternatives for sewerage were considered. They are:

o Connection to the couhty’s municipal system;

o Connection to the Keahole Airport system;

o Private centralized sewage treatment works on the sitej and,

o Individual wastewater systems.
The county does not plan to extend municipal sewers to the project area.

Connection to the Keahole Airport wastewater treatment plant. is not possible
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because the facalltxes do not have sufficient capacity to accommodate anticipated
flows.

Individual sewage disposal systems comprised of septic tanks and leaching fields,
meeting DO requirements, are proposed as the means of providing some degree of
wastewater treatment at the proposed HOST Park site. Projected densities are low
and the number of such disposal units would be small. Additional septic tanks may
also be required at NELH to service the needs of additional employees on the site.
No cesspools will be allowed because of the higher groundwater contamination

risks.

In the event that the higher density campus industrial and support services areas of
the park make up the greatest proportion of the site, and when the restaurant and
visitors' center are developed, a private sewage treatment plant to serve these
particular areas can be considered.

Hazardous wastes will not be allowed to be disposed of in the septic tanks.
Disposal of hazardous materials will be the responsibility of the individual tenant
and shall conform to applicable Federal and State Hazardous Material/Waste

regulations.
2.2.3 Impacts and Mitigating Measures

Septic tanks and seepage field units will be constructed as individual projects are
developed. The utilization of well-designed, individual wastewater facilities of
that kind will minimize the potentials for contaminating the groundwater. Planting
of grass and shrubs above the leaching fields could enhance the beauty of the area
and evapotranspiration from the plants could reduce the amount of sewage effluent
that would reach the groundwater.

Any remaining sewage that is percolated down to the groundwater would be
insignificant compared to the projected volume of ocean water disposal plume.
(See Section E of this chapter for a description of ocean water disposal and its
relationship to sewage disposal effects.)

2,3 Electrical Power
2.3.1 Existing Conditions

There are no-electrical utilities at the HOST Park site. A 69-KV transmission line
runs in a corridor along Queen Kaahumanu Highway fronting the project site;
Hawaii Electric nght Company, Inc. (HELCO) has a substation mauka of Queen
‘Kaahumanu Highway in the vicinity of the airport access road. Electricial power
to NELH is supplied by a conduit running under the runway from the substation at
the Keahole Airport to the makai airport boundary fence. Electrical power is
distributed to the NELH facilities via an overhead 12.47 KV line running along a
utility corridor from the makai airport boundary to the NELH power center in the
main compound. Emergency power is supplied by three 125 KW diesel generators.
The generators are built for intermittent use only ‘and cannot be run dependably to
provide baseload power. There is an automatic switching system to bring in the
emergency generators when the grid power fails, -The system is located within the
. NELH power center.
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2.3.2 Proposed Actions

HTDC has requested permission from the State Department of Transportation
(DOT) to allow HELCO to underbuild the existing 69-KV transmission line with a
12,47 KV distribution line running from its substation near the airport access road
to the NELH/HOST access road an an existing substation near Kalokoe. The
separate overhead feeders from each of the substations will support the anticipated
loads; however, improvements to the Keahole substation will be required.

If the request to underbuild is refused, a distribution substation consisting of
concrete pads for transformers, switchgears and other pad mounted equpment,
concrete foundations for steel structures and buses, and possibly a control building

~‘enclosed in a 100-foot by 100-foot area by an 8-foot high chaln link fence will have

to be constructed along Queen Kaahumanu Highway across from the NELH access
road. In either case, a distribution line would then he fed underground across the

. highway to the project site.

From the access to the HOST property and throughout the site it is anticipated
that all electrical lines will be buried in conduits in the same trenches as the
domestic water line. These underground conduits will be installed to HELCO's
specifications and will have a minimum separation between underground electrical
conduits and the water lines. The airport has informed NELH that at sometime in
the near future, they would have to be taken off their system. NELH proposes to
connect to the new HOST system when it is completed.

Anticipated power usage at both facilties is projected to be between 10-12 MW at
full development. '

2.3.3 Impacts and Mitigating Measures

At the present time, the only feasible means of supplying the power required for
the projected activities at NELH and HOST Park is connection to the HELCO grid.
Although experiments in alternative energy are being conducted at NELH, the
amount of electricity that can be produced is insignificant in comparison to total
needs. At some time in the future, it may be possible to supply power for one
tenant's operation from an on-site alternative energy source.

Either an underbuilt 12-47 KV distribution line or a new substation would be visible
from Queen Kaahumanu Highway. A substation will require clearing of land and
possible excavation and would be more costly and probably more visually intrusive
than a distribution line on the same poles as the existing 69-KV transmission line.

Construction of the distribution line underground from the substation to the project
site will probably disrupt traffic along Queen Kaahumanu Highway for short periods
of time. Onp-site trenching for the underground conduits will be accomplished in
conjunction with the installation of water and telephone lines. Upon completion,
the underground installation will be more aesthetically pleasing than if power lines
were constructed overhead on the project sites.
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2.4 Drainage
2.4.1 Existing Conditions

No significant drainage patterns have been established in the region due to the
relatively young age of the area, the light rainfall and the permeability of the lava -
itself. There are no perennial 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 propased HOST Park.
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 the highway and discharge near the northeastern corner of the HOST site.
The culverts were designed to accommodate 125]. cubic feet per second (cfs)
stormflow (DOT dramage map.

2.4.2 Impacts and Mitigating Measures

An appropriately designed drainage channel may have to be constructed prior to
the development of the north coast portions of the HOST Park site to safely handle
discharges from the two existing 96-inch culverts. Drainage improvements
allowing for seepage of storm flows into the ground are preferable to constructing
a channel to the ocean. These improvements would probably occupy a fairly long
and narrow strip of land. Culverts would be required at all road crossings and
under the Mamalahoa Trail. The benefits of flood protection from storm water,
which may be generated off-site and on-site, support construction of these .
improvements. ‘

Due to the relatively large acreage within HOST Park, significant amounts of
runoff could be generated, depending on the nature and type of improvements
constructed. The pervious surface and subsurface soil conditions will help reduce
the runoff. A system of swales, culverts, drains, catch basins and other drainage
improvements will be provided to accommodate storm runoff generated within the
project site. Local drainage from each lot can be handled with swales, ponding
areas, seepage pits and other drainage improvements.

Due to the low annual rainfall in the region and the infrequent occurrences of large
rain storms, the stormwater infiltration and any direct runoff are not expected to
have a significant effect on water quality in this area.

Long term impacts include visibility of various drainage improvements and possible
accumulation of debris in the channels and inlets. The large channel to handle
flows from the %6-inch culverts would be visible from a distance. A beneficial
impact will be the minimization of potential fleoding of nearby lands.

Section E assesses the impacts of drainage on the coastal waters.
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2.5 Access
2.5.1 Existing Conditions

. Access to the project site is via a two-lane 24 foot-wide asphaltic concrete paved
road with a 170 foot easement width. The road is approximately two miles long
from its intersection with Queen Kaahumanu Highway to the NELH laboratory
gate. There is no road to the northern portions of the NELH site and a jeep trail is
the only other access to the coastal areas of the HOST and NELH sites. The Queen
Kaahumanu Highway intersection is currently unimproved and direct right and left
turns are allowed there. There is a guard house at the Queen Kaahumanu entrance
_to the site; however, it is rarely occupied. The gate at the highway is open during

the day and closed at mght
2.5.2 Proposed Improvements

Suitably - designed traffic control lanea will be provided at the intersection of
Queen Kaahumanu Highway and the access road. Initial improvements to the main
access road will involve grading of shoulders. Eventually, the road will be
improved to Hawail County standards. Branch roads for access to subdivided
parcels will be paved with asphalt concrete.

Roads within the NELH site will be improved incrementally based on need for
access. Jt is anticipated that the proposed road to northern portions of the site will
function primarily as a maintenance road until subdivision of the area is required.

Impacts and Mitigating Measures

Roadways must be located, graded, paved and marked to permit access to sach
parcel. The roadway alignments must not result in new crossings of the historic
Marnalahoa Trail. The trail must be protected and preserved. (Refer to Section E).
The long term impacts will be physical and visual because the roadway will be used

by vehicles for access to the parcels.

2.6 Traffic

A traffic assignment for the proposed projects was undertaken by Parsons
Brinckerhoff. Their report is incorporated into this EIS as Appendix E. This report
is summarized briefly in the following sub-sections:

2.6.1 Existing Conditions

Table 4-1 shows the existing traffic on Queen Kaahumanu Highway near the project
site. The counts indicate good traffic conditions. No traffic counts were available

for the NELH access road.
2.6.2 Proposed Improvements and Future Conditions

Proposed intersection improvements at Quéen Kashumanu Highway and the NELH
access road envisioned in the development plan include:

o acceleration and deceleration lanes to/from the southbound lanes of Queen
Kaahumainu Highway;
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TABLE. 4-1 -~ HIGHWAY TRAFFIC GOUNTS

Queen Kaahumanu Highway

~ Southbound Northbound 2932;
paily - 1976 o 1594 1581 3175
R R o R
1980 | 2107 2113 4220
1982 | 2707 2549 5256
1984 o _ 3484 . 3607 7091

1984 Peak Hours
6:15 AM - 7:15 AM 146 337 483
10:00 AM -11:00 AM 225 | 332 557
3:30 AM - 4:30 PM S 365 - 229 594

Source: State of Hawaii, Department of Transportation, Highways
Division. Count Station 8-P (A&B, South of Keahole Airport
Road)




o separate right and left turn lanes from the development (eastbound) to the
highway; and,

0 a separate left turn lane to separate turning traffic from northbound Queen
Kaahumanu Highway. :

Traffic volumes on Queen Kashumanu Highway are expected to increase
considerably., Traffic volumes by 19921 without the proposed development are
estimated to be 146 percent of the volumes counted in 19845 1996 volumes are
anticipated to be 178 percent of 1984 volumes.

_____ ___ Table 4-2_projects the. increased traffic at the site which_could. be. anticipated
based on the assumptions used to define each scenario. Under the employment
assumptions of Scenarioc A, daily traffic in 1996 could be expected to be 3820
. vehicles per day (vpd) in and out; 795 during the peak hour., The forecast under
Scenario B assumptions is an average daily traffic of 5980 vpd; 1245 in the peak
hour. Traffic under Scenario C would be 85%0 vehicles per day; 1790 during the
peak hour. (Note: these scenarios are based on combined employment for HOST

and NELH).
2.6.3 Impacts and Mitigating Measures

The analysis shows that under the employment assumptions developed for the EIS,
traffic impact would be significant; an unsignalized intersection would not
adequately serve peak hour traffic generated by the proposed development under
any of the seenarios. Under Scenario C, this maximum would be expected to be
reached by 1991. Additional turn lanes would have to be provided to serve the high
volurmes of turning traffic; these would require signalization for adequate control
of the movements.

An alternative would be to distribute the peak entering and exiting traffic over two
or more access points. For example, a connection to the Queen Kaahumanu
Highway could be made about 0.5 miles south of the NELH access road. Maximum
turning volumes at each entrance/exit are expected to be about 60 percent of those
indicated in the analysis if this second connection is provided.

In the long term, if HOST Park and NELH reache the level of success projected in
the scenarios, some form of mass transportation may have to be provided.

It should be noted that the scenarios were devised to illustrate "worst case"
conditions and identify potential problems. It is uncertain at the present time as to
how the development will actually progress. Traffic conditions should be
monitored and future intersection improvements should be anticipated.

2.7 Communications

Hawaiian Telephone Company has an existing 3-inch conduit serving the NELH
facilities. - Additional lines will have to be provided to service the increased
demands of the proposed project. These conduits can be installed in the same
trenches as the electrical and water lines. There will be no additional
environmental impacts as a result of the installation of these lines.
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TABIE 4-2 -- TRIP GENERATION

No. of Daily Trafficl Peak Hour Traffic?

Year Employees In + Out Peak Opposite
Scenario A 1991 1026 2460 ' 462 51

1996 1590 3820 716 79
Sgenario B 1991 1451 3480 653 73

1986 2490 5980 1120 125
Scenario C 1991 1966 4720 : 885 g8

1996 3580 8590 161l 179

1 ~ Vehicles per day, based on 2.4/employee

2 - Vehicles per hour, based on 0.45/employee peak direction and
0.05/employee. opposite direction




2.8 Tsunami and Flood Hazards

Although Keahole Point is sheltered from the major tsunami generation centers for
the Pacific (the Aleutians and Chile), more serious are the effects of local quakes
such as the one occurring in Ka'u in 1B68, reported to have been 7.5 on the Richter
scale and to have generated a wave as high as 45 feet. Earthquakes are frequent in
the Kona area; a quake of the magnitude of 5 was recorded west of Kona in 1972.

As shown by Cox (1982), the near-shore 100-year tsunami runup height in the
Keahole area is estimated to be approximately 9.3 feet (See Environmental Center
Comments on NOP, Part VIII); the Corps of Engineers estimate is 8.7 feet.

“Examination of flood insurance rate maps for the area .indicates shoreline areas.in -

zones V15 (areas of 100 year coastal flood with wave action; base flood elevations
and flood hazard factors determined) and A4 (areas of 100 year flood; base flood
elevations and flood hazards determined) (Figure 1V-2).

2.8.1 Existing Conditions

Near the shoreline, tsunami innudation must be considered because of the low
ground elevations. Tsunami and flood zones for the HOST Park and NELH
properties are shown on Figures IV-3 and IV-4, The flood limits shown are for a

100-year tsunami.
2.8,2 Impacts and Mitigating Measures

The greatest impacts can be énticipated at the NELH site. It is recommended that
no further structures which will house employees be constructed in the fleod or
tsunami areas.

Neo construction, except for pipes and pumps, will occur in the inundation zones of
the HOST Park site. An exception may be a public restroom facility. Pipes and
pumps will be designed to withstand design storm waves.

3.0 Construction of Improvements

3.1 Anticipated Construction Activities

It is anticipated that the actions described in section 2.0 for development of HOST
Park and the expansion of NELH will require the following "on-land" construction
activities. (Construction associated with pipes and ocean water disposal are
discussed in Sections D and £, respectively.)

o Construction of improvements to the existing intersection at Queen
Kaahumanu Highway to include the addition of left turn and
acceleration/deceleration lanes. '

o Grading of shoulders of the existing NELH access road.

o Construction of secondary roads to provide access to all tenant parcels within
the park site.
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o Construction of underground utilities within the existing and proposed
roadway rights-of-way including water lines, power, communications and
possible construction of a distribution substation across Queen Kaashumanu

Highway from the project site.

o Construction of trenches and barriers along the land route of HOST pipes
from the pumps located in the coastal area to header tanks and mstal!atlon of

the pipes and tanks.

o Construction of a trench for a sea water return flow disposal area.

o _Construction of drainage ditches and culverts.

o Construction of ponds, raceways, buildings and paved parking areas.

3.2 Impacts and Mitigating Measures

Temporary construction related impacts include noise, increased dust and
particulate matter in the =air, and increased vehicular traffic along Queen
Kaahumanu Highway. . Blasting for channels may be necessary for drainage
improverments.  These impacts will be mitigated by existing govemmental
regulations which eontrol noise, air quality and water quality.

Construction of the development will destroy vegetation on the sites. Vegetation
in the area is generally sparse and scattered. No rare, threatened or endangered
plant species have been recorded from the project area. Because the native
species that are found on the project sites also occur in similar habitats throughout
the West Hawaii area, the proposed developments will have minimal impact on the

total island populations of the native components.

Construction of the proposed project will lead to the loss of habitat on land cleared
of vegetation; however, the project area provides only a marginal habitat for birds
and other animals. ,

Noise from blasting, drilling and other construction activities will probably disturb
resident wildlife. This impact will be short term and intermittent. Because of its

proximity to the airport the area is already noisy.

Some wildlife may be destroyed by construction activities, particularly
invertebrates and introduced mammals.

Impacts on archaeological sites are addressed in Section G.

4.0 Secondary Impacts

The following secondary effects could result from the construction and operation
of the proposed HOST Park and the expansion of NELH,

4.1 Anticipated Conditions

o The presence of ponds, raceways, tanks, pipes, shade houses, buildings and
parking areas in previously undeveloped areas.
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o The presence of up to 16 pipes and associated trenches and berms travei‘sing
the coastal areas of the properties and across the land.

o The presence of pipes and associated pumps along the coastal areas of the
properties.

o E tensive landscaping and a new entry feature or features at the highway
intersection and provision for street trees down the central access road.

o Maintenance of landscaping and common areas of the two facilities.

o The presence of sea water return flow disposal trenches at NELH and at

HOST Park.

o The presence of a 12.47-KV distribution line along Queen WKaahumanu
Highway, which would be built under the existing 69-KV distribution line as a
new substation on the Highway across from the NELH acecess road, and
associated transformers and other equipment..

4.2 Impacts and Mitigating Measures

The primary secondary impact will be the change in the visual appearance of the
area from open space to areas with buildings, pipes, pumps, ponds etc. The
wilderness character will disappear. Wherever possible, views to the ocean will be
preserved. The area, however, is directly adjacent to the airport and thus the
presence of urban structures would not be out of place. Design guidelines are being
prepared to insure a consistent attractive development =~ FAA building
requi)rements will insure lowrise construction {Department of Transportation,
1975).

The project will have no significant impact on endangered wildlife present in the
project region. The Hawaiian stilt prefers the pond areas north and south of the
project site; the stilt do fly over the site but will be unaffected by the project.
The Hawaiian owl has a large home range over which it forages for rats and mice;
the project will have a minimal effect on its total island population. The Hawaiian
hoary bat is expected to be in the area while feeding in the air aleng the shore but
will not be affected by the project. :

One possible impact will be the effect of airport-generated noise on the employees
of HOST Park and NELH. This can be mitigated by requiring each tenant to follow
OSHA regulations for its employees. In addition, office space and laboratories can
be designed to attenuate noise.

The possible attraction of birds to mariculture projects has been mentioned as a
possible impact on adjacent airport operations. To date, birds have not been a -
problem at existing NELH projects because operations are ‘under shade cloth or
some other type of cover. Many mariculture operations aerate the water
continuously, making the ponds less attractive to birds. The planned mariculture
activities are sufficiently distant from the airport so that birds will probably nat
interfere with flight operations. If birds become & problem, ponds will be covered;
not only because of aircraft operations but because the aquaculture operators need
to protect themselves from losses.
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D. PIPE CONSTRUCTION AND DEPLOYMENT

This Section is based on information provided by Edward K. Noda & Associates and
G.K. & Associates. Their complete reports are incorporated into this EIS as

Appendices B and F, respectively.
1.0 Existing and Proposed Pipelines

At present, three 12-inch diameter pipes supply ocean water to the NELH. A cold
water pipe extends about a mile offshore to bring water from 2,000 feet depths.
Below about 500 feet this pipe is buoyed above the bottom to avoid abrasion.
Submersible pumps are located at about -25 feet. There are 2 warm water pipas;

one is positioned at the base of the shoreline cliff in about 15 feet deep water, and
the other extends about 300 feet offshore to water depths of shout 80 feet and
draws from about 30 feet below the surface.

The ocean water requirements of the HOST Park are estimated to be 20,000 gpm of
cold water and 80,000 gpm of warm water. One 4B-inch or up to four pipes of 24-
inch diameter may be employed to bring water from a depth of 2000 feet. Warm
water will be provided through pipelines into nearshore waters. A warm water pipe
system serving the HOST Park would probably be located south of Keahole Point.
Pipelines will either be buried or armored. through the nearshore zone to protect

them from wave forees.

The U.S. Department of Energy is planning to install a 30-inch cold water pipe and
a 30-inch warm water pipe to supplement the 12-inch pipes at NELH. Water
requirements are 6,500 gpm of cold water (from 2,000 feet) and 9,500 gpm of warm
water (from 40 feet). Mixad seawater is to be returned to the ocean at a depth of

200 feet through a 48-inch pipe.

In addition to the 15-inch pipe to be installed this summer in the existing offshore
research corridor, Hawaiian Abalone Farms (HAF) plans to deploy a second 15-inch
pipe, two 24-inch pipes, and possibly a 36-inch pipe in the future, with total inflows
of 26,000 gpm. One pump station will be construeted for all the planned pipes.

Table 2-2 summarizes the characteristics of the projected pipes.
2.0 Description of Coldwater Pipe Design and Locatiﬁn

OTEC and cold-water aquaculture pipelines intake locations must be in very deep
water, typically in excess of 2,000 feet, in order to access the cold water resource.
In the Keahole Point region, pipeline lengths of at least 6,000 feet or longer are
needed to reach that depth. (Figure I1I-2, Appendix B, depicts the existing
pipeline.) Pipes must also be designed to preserve the cold temperature of the
water over the long distance from intake to terminus; insulation may be required.
The cost of construction and/or deployment. of a cold water pipe, however, is the
overriding factor in determining the economic feasibility of the use of the cold

water resource.

The design for future cold water pipes at Keahole will probably be similar to the
existing 12-inch pipe. High density polyethylene (HDP), which has excellent
thermal insulating characteristics, is the material used for that pipe. Tt allows
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individual sections to be easily joined using a fusing machine, and the strength
characteristics are sufficient to withstand deployment loads.

The 1Z2-inch cold water pipeline was specifically designed to avoid bottom abrasion.
Although the pipeline could be laid in a sandy bottom area between water depths of
200 to 500 feet, in water depths greater than 600 feet the offshore slope is very
steep and large rock outcroppings and surface protrusions could -occur along the
cold water pipe path. Consequently, the pipeline design was based on a catenary
concept where the pipeline transitions in the 500-foot water depth region from a
bottorm mounted pipeline to a floating, catenary design. Because HDP material is
less dense than water, its natural buoyancy was used to lift the pipe off the=
bottorn.

Security of the offshore pipelines is not anticipated to be of concern. In the
nearshore zone {shallow water region) the pipelines will either be buried or armored
to protect them from wave forces. There is little danger of potential damage to
the exposed offshore portion of the pipelines from large vessel anchors because
there are no designated anchorages or known mooring areas along the coastline of
the project area; anchors from small flshmg boats have little potential for

damaging the pipelines.
2.0 Onshore Pipelines and Pump Stations

2.1 Description

The ocean water supply system for the U.S. DOE OTEC project will be located at
NELH and will probably use the existing route off of Keahole Point. Both the cold
water pipe and the warm water pipe will have the same terminus at the coast
fronting NELH in order to minimize pump station construction costs.

A specific offshore route has not been determined for the initial HOST Park cold
water pipe. Jf the existing NELH corridor is used, the pipe will have to run 7,000
feet overland from Keahole Point to the Park. The inland portion of the pipelines
is expected to be exposed, but partlally buried, in order to minimize construction

costs.

Pipeline routing inland to the HOST Park would probably follow alongside the major
- access road. Security and safety concerns for the exposed pipe include possibie
vandalism and vehicle damage. A berm can be provided between the road way and
pipeline. - Since some excavation will be required to lay the pipes, the excess
material could be used to build the berm. The 3-4 foot high berm would blend in
with the surrounding environment and would provide a visual as well as physical
barrier between the roadway and the pipelines. (Figure TV-5).

The pump stations for the HOST pipe will probably be constructed onshore; an.
onshore station will provide for more convenient maintenance of the pumps, which
is necessary in order to maintain continuocus flow capability. Depending on the
existing ground elevation, the pump stations would be constructed almost entirely
below grade. This would minimize storm wave damage to the structure. Any
portiori of the facility above grade would be designed to withstand estimated
stormwave runup, overtopping, or impact loads. For this reason, the onshore
pipelines from the pump station will either be buried or otherwise protected
through the shoreline area for at least a few hundred feet inland. The pump
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station(s) and pipelines near the shoreline will have minimal visual impact and
should not hinder shoreline access. No specific security measures are deemed
necessary for the shoreline portion of the pipelines or the pump stations.

2.2 Construction Activities

The conceptual design of the pump stations includes a deep, free surface sump.
The suction pressure for the offshore pipe is developed by the elevation difference
between sea level and the free surface of the sump. The estimated required
elevation of the HOST cold water suction pipe at the pump station is approximately
25 feet below sea level; the distance from the shore to comparable water depth at
Keahole Point is approximately 100 feet offshore. The estimated distance from
shore to water depth of 25 feet fronting the HOST Park site is 400 feet.

Trenching will be required for very large diameter (=7 48-inch) offshore pipelines
through the shoreline and nearshore areas. The estimated offshore excavation
- quantity for a HOST 48-inch cold water pipe trench, if located at Keahole Point, is
90 cubic yards (cy). The cornparable offshore excavation quantity for a location
fronting the HOST Park site would be 890 cy.

The estimated required elevation of the warm and cold water pipes at the pump
station for the DOE intake is approximately 17 feet below sea level. Since
comparable water depth is found at the base of the shoreline cliff fronting NELH,
little or no offshore trenching will be required.

3.0 Alternative Methods of Pipeline Construction and Deployment
3.1 Deploy at Sea

“In this method, the one used to deploy the existing 12-inch coldwater pipe, the pipe
is towed in sections from Kawaihae Harbor to Keahole Point, The first section of
the pipeline is filled with air and capped at each end to provide buoyancy. Once
the shoreward end is secured to the bottom, water is pumped into the nearshore
terminus while air is vented from the offshore end. As the pipline fills with water,
the air-filled section of the pipe remains on the surface while the water-filled end
settles to the bottom. The second section is towed to the site with both ends open.
After the second section is connected to the first section at the surface, water is
pumped through the pipeline, and the offshore end of of the pipe is lowered to the
bottom using three 3,000 lb anchors. (Refer to Figure 3-3, Appendix B, for an
illustration of this process.)

3.2 Deploy From Shore

In this method the pipe sections are joined together at the intended site and
subsequently pulled from shore into the water along the anticipated route.

Individual lengths of pipe are arranged in parallel strings on shore, in line with the
intended offshore route. The pipeline is than pulled out segment by segment using
barges or tug boats. As the initial segment is pulled offshore, it is stopped and the
- next segment is ralled behind it and connected. The combined length is then pulled
out-and the joining process is repeated until the entire pipeline length is connected.
(Figure 3-5 in Appendix B illustrates this deployment opsration.) - The pipeline is
usually dragged on the bottom since waves and currents can easily push the pipeline
off course if it is buoyant. This requires that the bottom be cleared of any
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off course if it is buoyant. This requires that the bottom be cleared of any
obstruction to dragging; pipeline material must be resistent to abrasion or
protected in some manner.

4.0 Environmental Impact Analysis
4,1 Existing Conditions
The strand or beach zone vegetation forms a narrow to somewhat wide (up to 300

feet in width) belt along the coast. Clusters of naupaka shrubs are frequently
encountered. Other species found along the shore include hi'aloa, kiawe, beach

morning glory, Bermuda grass, manienie, and tree heliotrope.

Archaeological sites are present along the shore. These are described in detail in
Section G. The beach areas are used by the general public for recreation activities
such as fishing, diving, nori collecting and camping. Recreation impacts are also
discussed in detail in Section G.

The rocky basalt shoreline at Keahole Point drops abruptly to water depths of
about 15-20 feet, then the ocean bottom slopes gradually to a shelf break at about
40 to 50 foot depths. The shoreline and nearshore foundation material is primarily
basalt. Sand tossed ashore by storm waves forms a veneer cover along the
shoreline. The nearshore bottom is virtually bare of sand or coral growths at less
than 25-foot depths within the areas to be trenched for the offshore pipes. The
rocky basalt shoreline fronting the HOST Park slopes more gently offshore than at
Keahole Point. The shoreline and nearshore foundation is primarily basalt,
howsver, there is considerably more sand along the shoreline areas than at Keahole

Point.

The surface waters around Hawail are low in dissolved plant nutrients and support a
low standing crop of phytoplankton. Calanoid copepods are the most abundant
zooplankton. Macrozooplankton in Hawalian waters are generally characterized as
having high diversity, but low abundance.

Myctophidse, midwater lantern fish, were the most abu'ndant 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.

The Keahole Point region harbors one of the most diverse and abundant reef fish
asgemblages in the populated Hawaiian Islands. Surveys for a range of depths,
locations, and seasons have recorded at least 120 reef fish species (ORCA, 1977,
1978). There is a distinctive zonation of species composition according to depth.
CGenerally, the abundance of adult fish descreases with depth offshore of the

Keahole Point region.

The surge zone (nearshore to -20 feet) supports the largest fish biomass which is
probably associated with the presence of lush grawths of seaweed. South of
Keahole Point, dense beds of the finger coral, Porites compressa, at depths from 50
to 100 feet serve as an important nursery area for juvenile reef fish.

Fish species which are conspicuous in diving surveys include some irmportant
market species (the omilu, Caranx melampygus; the 'oio, Albula vulpes; the weke
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ula, Mulloidichthys vancolensis); some important subsistence species (the kole,
Ctenochaetus strigosus; the nenue, Kyphosus §E;)3 and species of damselfishes,
butterflyfishes, and juvenile forms of surgeonfishes which are collected for the
commercial aquarium fish trade.

The fish fauna are quite diverse and ahundant along the steep boulder-strewn slope
extending from -150 to -250 feet, and include surgeonfishes, especially the kole,
the ta'ape Lutjanus kasmira, butterflyfishes (the longnose Forcipiger sp.,) the
lemmon butterflyfish Chaetodon miliaris, the false moorish idol Heniochus

1Qhreute s5), various parrotfishes, and kumu (Parupeneusp_orphyreus) or a kumu-liks
species of goatfish.

From =250 to =300 feet, the angle of bottarm slope decreases and the bottom is
littered with lava rock rubble. Ta'ape have been observed-in this zone, and
surgeonfishes are also common. Rock crevices harbor squirreifishes and occasional
moray eels.

At a depth of -300 feet, there is an abrupt transition from a rocky slope to a sandy
terrace, where vast populations of ta'ape have been observed. The next major
change in the bottom occurs at about -500 feet, where the sandy plain rolls off to a
steep rocky slope which supports moderate fish populations, mostly squirrelfishes
and anthiines, with an occasional shapper, Symphysanodon typus. Anthiines inhabit
occasional rocky ledges at depths below -500 feet (Harrison, 1985).

The moast productive commerc_ial fishing areas in the populated Hawailian Islands
are inshore (shoreline to 2 miles offshore) and offshore (2 miles to 20 miles
offshore) waters fronting the Kona coast. Yellowfin tuna {ahi), blue marlin, opelu,
and ono account for the greatest catch weight. Kona is also the site of the largest
charterboat fishery in the state and is the focal point of big-game fishing
tournaments (HDLNR, 1980). The Keahole area is one of the traditional Kona
fishing grounds for yellowfin tuna (ahi) and skipjack tuna (aku). Commercial fishing
and charterboats commonly frequent the offshore waters. A limited amount of
bottomfishing alse occurs offshore.

The Keahole region is one of the most important areas in the state for aguarium
fish collecting (Nolan, 1978). In FY 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 aquarium fish cateh in FY 1983-84,
compared to 6% in FY 1981-82 (State Div. Aquatic Resource, statistical catch
summaries).

A number of species of dolphms occur in Hawaiian waters. The battlenose dolphin
(Tursiops_gilli) occupies .a wide variety of habitats around the islands including
estuaries, inshore and offshore waters. Individuals grow to a size of four meters
and more. The Spetted dolphin (Stenella attenuata) is very commen in Hawaii, and
may be the most abundant Hawalian cetacean. It is found in large herds throughout

the islands, nearly always at least three kilometers from shore. The spinner
dolphin (Stenella longirostris) ig also found throughout the Hawaiian chain. The -
Hawaiian population has behavioral and morphological differences from populations
in the eastern tropical Pacific. Schools tend to remain in- well-defined home
ranges. These dolphins eat primarily mesopelagic fish and epipelagic or
mesopelagic squid. The Rough-toothed dolphin {Steno bredanesis) is common in
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Hawaiian waters, but is rarely seen because it favors waters more than 260 meters
deep. (Shallenberger, 1979).

Species of concern in the Keahole region include the endangered humpback whale
(Megaptera novaeangliae) and the threatened green turtle (Chelonia mydas).

The Hawaiian population of humpbacks is the largest of the three Pacific
populations, numbering approximately 1200. The whales usually first appear in
Hawaiian waters in November, peak in abundance in mid-February, and are scarce
by mid-May.  Areas of primary importance are Penguin Bank and the waters
between Maui, Molokai, Lanai and Kahoolawe (Shallenberger, 1979). Calves are
most abundant in Maalaea Bay and off Kaena Point, Lanai. Areas of secondary

“importance ‘he identifies as Kaula, Niihau, the south Kauai coast and the northwest.

coast of Hawail. The humpback whale management plan (USDC, 1983) adds the
north and east coasts of Oahu and the bank extending off Ka Lae (South Point),

Hawaii.

The threatened green turtle is the only turtle species which lives and breeds in
Hawaii. The hawksbill and leatherback turties also occur in Hawaiian waters and
are designated endangered. The Pacific ridley turtle is also occasionally sighted in
these waters (Balazs, 1980). More than ninety percent of all breeding by Hawalian
green turtles occurs at French Frigate Shoals, and most other nesting sites are also
in the Northwestern Hawaiian Islands. The annual production of hatchlings for the
Hawaiian archipelago has been estimated to be 26,500. Nesting occurs most
commonty in June and hatch;ng takes place in August. Green turtles have been
found to feed on 35 species of benthic algae, one marine anglosperm and nine types

of invertebrates.

The nearest irnportant resident area of green turtles to the Keahole region is at the
northwestern tip of Hawaii. Another important area is found along the southeast

coast at Ka'u.

The dominant coral species along the Kona coast are Porites compressa and P.
lghata. These twao species represent almost 96 percent of the coral cover, and over
B0 percent of total bottom cover in some arsas that have been surveyed.

The wave-washed bench in the surge zone is subject to severe wave activity,
particularly fronting Keahole Point. Coral diversity is low in the high surge zone;
Pocillopora meandrina is the most abundant species, but coral coverage is less than
five percent. JIndividual colonies are small in size, rarely larger than six inches
across. Encrusting coralline algae are caemmon in this zone, but generally benthic
flora and fauna are sparse (Nolan and Cheney, 1981).

The nearshore terrace along this coastal segment varies from about 200 to about
400 feet wide at depths of -15 to -60 feet. Coral diversity and cover are high in
this zone, with cover to forty percent. Porites lobata is the dominant coral.
Individual colonies reach three feet in width. Encrusting algae and sea treching
{especially Echinothrix diadema and Tripneustes gratilla) are very common.

The substratum of the nearshore slope consists of unconsolidated limestone rubble,
basalt boulders, coarse sand and rock outcrops. Caral cover is dense, reaching

almost 26 percent. The dominant species is P. compressa.
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There are three distinct zones in the pipeline corridor deep offshore of Keahole
Point. These zones are characterized by predomina‘ntly different substrata types,
slopes, ambient light and to some extent nutr:ent regimes, and display consequent
biological differences.

The nearshore slope extends offshore in water depths from about 45 to B0 meters.
The slope is fairly steep, averaging about 40 degrees. Most of the hard surfaces
are barren and show a light cover of sediment. Fleshy seaweed algal beds are
conspicuously absent despite the abundant suniight. Hahmeda sp.s encrusting
coralline algae, encrusting sponges, and tunicate colonies are common on vertical
or near-vertical faces, as well as small colonies of the corals Porites 5Py
Pocillopora sp. and Leptastrea sp.. The most abundant macrofaunal invertebrate is
the antipatharian, Cirrhipathes- angumea -The sea cucumber, Holothuria atra, and
the t;rchm, Chondrocidarus gigantea, are most abundant echinoderms. (Harrison,
1985

The upper sand plain is the region of depths between about 80 and 110 meters.
From 80 to 90 meters depth the substratum coensists of evenly distributed fist-sized
lava rocks, but at 90 meters there is an abrupt transition to a sandy bottom. The
sediment surfaces in this zone show gastroped trails, burrow openings, mounds and
pits. The deeper areas have darker surfaces, presumably films of epibenthic algae
or diatoms. Halimeda is present. Macro-invertebrates include the echinoderms C.
gigantea, H. atra and the burrowing anemone Cerianthis. Burrowing fish and eels
are ‘alsa present. Hard surfaces such as the cold water pipe are abundantly
colonized by coralline algae, Halimeda, sponges, tunicates, barnacles and other
sessile invertebrates. An extensive algal mat is present on-rocks. Taape (Lutjanus
kasmira) are present between 75 and 90 meters. Also present are numerous large
acanthurids (Naso sp.), holocentrids, muraenids, C. miliaris and H. dlphreutes.
(Harrlson, 1985) 7

The -lower sand plain extends between the depths of 110 and 150 meters. The
substratum is a gentle sandy slope. At about 120 meters, the sediments become
larger, greater than 4 mm, and organic content is higher. These coarse-grained
sediments are dark with encrustation, and bioturbational features. are more
common. Fine white sediments are apparent under the armored surface. Halimeda
is present below 125 meters. along with C. gigantea and numerous dead pen shells
(Pinna sp.). (Harrison, 1985)

Below 160 meters the slope again increases to about 40 degrees. The hard
substratum shows less encrustation than at shallower depths and algal turfs are .
absent. Sponges, tunicates, hydroids, gorgonians and a small ahermatypie coral are
present. The most commonly seen organisms are red and white banded shrimp.
(Harrison, 1985)

4.2 Construction and Deployment Activities and Impacts
4,2,1 Construction Activities
Key aspects of any construction scenario would include the possiblhty of drilling,

blasting, and trenching; pipe installation, backfilling and arimoring or anchormg
. The potential impacts of these actions are discussed in the sections below.
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If trenching is required (because of slze and location of the pipe), drilling and
blasting may be necessary for excavation due to the hardness of the basalt
material. The porosity of the rock formations in the area lowers the
efficiency of explosives so that large quantities of high-speed explosives will
be required for rock breaking. Nevertheless, unlike coral limestone, the
dense basalts would denerate relatively little silt during operations. Bienfang
(1975) reports no significant adverse impacts to the marine environment from
dredging of Honokohau Harbor. From his results, it was caleulated that about .
2.3 percent of the dredged material volume remained as suspended sediments
in the fine sand to silt size range, and that if the same ratioc held, only about
2 cy of silts would be generated by dredging for the HOST Park cold water
pipe if it were located off Keahole Point. This would quickly be dispersed

—-over-large-distances due to the strong. eurrents.--Tf.the.-pipe-were-installed .. . ... .. . ...

offshore of HOST Park, the total silt volume generated would be 30 cy, due
to the larger dredging volumes. In the latter event, maximum sediment
thickness, in the absence of any currents, would average 1 mm over a 500 x
500 feet area. Nearshore waves and currents, however, would be expected to
flush the silts from the area rather quickly.

Impacts of construction would be transient for the most part. Use of any
type of battom-fixed platform or trestle would disrupt bottormn communities
in the immediate impact area, as will blasting. Corals in particular are
susceptible to this type of physical damage. Coral destruction reduces the
amount of habitat available to other species.

Drilling and blasting would both produce noise, and blasting would produce
shock waves in the -water. The impact of drilling noise would be transient;
some localized behavioral madifications can be expected among motile
organisms. Shock waves generated by the blasting would cause mortalities in
sufficiently near fish, turtles, or mammals. Of most concern are the
potential effects on the endangered humpback whale and the threatened

green turtle.

Other impabts of drilling and blasting would include a temporary reduction in
water quality and undoubtedly a temporary loss of recreational access.

The most significant impacts associated with short-term construction
activities would be through alteration of marine habitats as a result of the
construction of pipelines, particularly in the nearshore zone. The amount of
excavation and trenching required for the pump station and offshore pipes
depends on the shoreline elevations and the offshore bathymetry in relation
to the sump design requirements. While an offshore submerged pump station
would require- little or no excavation, the engineering and maintenance
problems associated with such a design presently indicates that an onshore

pump station is more feasible.

Various strategies to minimize the potential adverse impacts of blasting
operations can be employed. Specific mitigation measures include prohibition
of blasting while whales are present in Hawaiian waters, visual surveys of the
area prior to blasting, limitations an charge size and use of shaped charges to
minimize shock waves. Coordination with the National Marine Fisheries
Service will be necessary to develop specific measures for this project.
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o The trench length offshore of NELH is projected to be about 100 feet
whereas a trench offshore of HOST Park would be about 400 feet long. For a
48-inch HOST Park cold water pipe off Keahole Point, the estimated offshore

“excavation volume is 90 cy. Estimated offshore excavation quantities are
B%0 cy and 400 cy for the HOST Park cold water pipe and warm water pipe,
respectively. ,

Blasted rock could be mucked out by clamshell or dragline and is commenly
cast to a convenient underwater stockpile for later use (Parsons Hawaii,
1984), o

Underwater earthwork will have a temparai'y negative impact on water .
“quality, but circulation and flushing in this area are sufficient to minimize
this impact.

Benthic organisms in the line of the trench will be displaced or destroyed.
For a single pipeline, the area affected would not be large. More extensive
damage could occur in the future depending upon how and where the
projected maximum 10 to 16 pipelines are deployed. If an underwater
stockpile is used, benthic biota in this area would also be smothered or
crushed.

Dense colonies of the finger coral at depths below -50 feet serve as an
important nursery ground for juvenile fishes. Damage to these coral beds
during ‘the placement of offshore pipelines could be detrlmental to fish
populations.

o New surfaces of pipelines and those created by dredging or blasting have the
potential to stimulate the development of ciguatera food chains. Ciguatera
is a form of fish poisoning caused by human consumption of fish whose tissues
contain a paralytic neurotoxin. Several species of microscopic, unicellular
algae which grow primarily attached to larger seaweeds have been implicated
as the source of ciguatoxin in the Pacific. Blooms of the one-celled slgae
apparently. initiate the transfer of toxic material! through the marine food
chain until it becomes concentrated in the tissues of certain species of food
fish. The environmental conditions which trigger massive blooms of the algae
are not known, although conditions which have been repeatedly associated
with ciguatera are dredging of reef areas, sunken ships, and raxnfail-mncff
patterns.

Incidences of ciguatera poisoning in Hawaii have sometimes been connected
with construction activities which have exposed new submerged surfaces
through dredging. A small bloom of one species of toxic algae occurred at
Pokai Bay in August 1978, coincident with the dredging of a small boat harbor
nearby and with an outbreak of ciguatera in fish from that area.

To date, no one can predict whether or not a given construction activity in
the marine environment will lead to incidences of ciguatera poisoning.
Extensive dredging of Honokohau Harbor and Kawaihae Harbor on the island.
of Hawaii occurred without known incident.

Blooms of certain species of phytoplankton which cause red tide can also
make fish inedible. Red tides are observed annually immediately north of
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Keahole at Mahaiula (Clark, in press). There is a large volume of fresh water
intrusion in the inner bay at Mahaiula, Based on the theory that most red
tide outbreaks are associated with terrestrial runoff, they would not be
expected as a consequence of salt-water operations. '

The only mitigating measure possible for ciguatera is to monitor newly
exposed submarine surfaces and newly-deployed pipeline surfaces for blooms
of the suspected algae (Gambierdiscus toxicus). Tt is possibie that minimizing
disturbances of the bottom during construction will reduce the likelihood of
ciguatera, but current information is not adequate to predict or prevent such
an occurrence (Myers, et al., 1985).

" "4.2.2 Tmpacts of Presence and Operation of 10 to 16 pipes.
The physical presence of pipelines offshore of NELH-HOST Park could rhodify the
benthic environment. '

In the trenched areas, few long-term negative impacts could be anticipated.
Infaunal communities may lose a small amount of habitat, but this will not be
significant. Epibenthic communities can be expected to recolonize the disturbed
surface in a relatively short time.

Seaward of the trenched areas, the pipelines could be anchored to the seafloor, and
possibly, armored. The attraction of bottom-dwelling fishes to man-made
structures placed on the ocean floor is well documented. Bottom areas of
substantial vertical-dimension heterogeneity are known to harbor a more diverse
and larger biomass of fishes (and invertebrates) than relatively featureless
bottoms. Generally in shallow waters, corals are a major structural element of this
vertical relief. The habitat complexity created by an offshore pipeline as it runs
shoreward across the featureless sandy terrace at depths from -300 to -500 fest
offshore of Keahole could enhance its fish attracting qualities. The species
composition and abundance of the fish assemblage which might be attracted to
pipelines constructed offshore of Keahole are a matter of conjecture. In all
probability, it would include a mix of reef species (surgeonfishes, squirrelfishes),
some pelagic wandering species (jacks, opelu), and some of the deepsea bottomfish
species. The latter group could include commercially-desirable species such as uku
(Aprion virescens) and opakapaka (Pristipomoides filamentosus) or it could be
dominated by the nuisance ta'ape species {(Lutjanus kasmira). Pipelines are unlikely
to contribute ruch to attracting fish in shallower regions where the rocky bottom
already has considerable natural relief or where dense coral beds afford
considerable habitat for reef fishes. Further, HDPE pipe is expected to be used.
this high density material, because of its smoothness, resists growth of encrusting

species.

The operation of intake pipes could result in impingement and entrainment of
organisms. Impingement refers to larger organisms caught on protective screens
positioned at some point in front of the pumping system. Entrainment affects
smaller organisms like plankton, which may pass entirely through the pumping

system.

Little impingement or entrainment is expected from cold water intakes placed at a
depth of 2,000 feet since the eggs and larvae of most commercially-important fish
are buoyant and tend to reside near or at the surface; few larvae are found below
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200 meters depth. Secondary. entrainment of- organisms is possible in seawater
returns, espemally from pipes which would create a coherent plume.

Impingement and entrainment effects of the warm water PlPBS on the plankton
community are not expected to be significant because of the large numbers of
these ubiquitous organisms and their short generatmn times. The most vulnerable
component of the shallow water fauna ‘is the larval fish. Commercial and
recreational fisheries depend on steady recruitment of small fish to provide
harvestable stocks of larger fish. Mortalities of larval fish due to impingement on
pipe intake screems or entrainment in intake water could theoretically reach
proportions which may cause population damage. However, impingement or

entrainment would only be a factor: on warm water mtakes placed where larval fis‘w

-are concentrated.”

There is presently no conclusive evidence of actual declines in any fishery due to
impingement or entrainment losses (Myers, et al., 1985). However, reef fish or
bottomfish stocks which are being heavily fished may not be able to compensate
for the individuals lost through entrainment or impingement and yield could be
affected. Knowledge of the survival of these early life stages of the major
comr;nercial species is too incomplete to predict the impact on yield (Myers, et al.,
1985).

Recruitment of juvenile fishes to reefs in Kona, Hawaii was monitored by Walsh
(1984), who found that many species exhibited strikingly low levels of recruitment
over a 5l-month period. Loss of larval fish to offshore or other unfavorable
currents may be responsible for low levels of juvenile recruitment in this and ather
Hawaii studies. The patterns of recruitment observed appeared to be most closely
tied to changes in water temperature and/or photoperiod (Walsh, 1984). :

The ability of larger fish to avoid the intake flow fields can be maximized by
keeping the flow speeds as low as practicable. In this respect, the larger the
diameter of the pipe, the better. Intakes should be located away from areas of
biological importance. Impacts on the fishery due to impingement and entrainment
are expected to be negligible compared to other pressures on local fisheries.

The ocean water supply pipes which will cross the strand vegetation are of some
concern. Wherever possible, the pipes should be sited so that they do not cross
over vegetated areas. ' If vegetation must be disturbed then the area should be
replanted immediately to stabilize the sand. :

4.3 Surﬁmafy and Recommendations

At least 10 and as many as 16 ocean water intake pipelines could be installed
offshore of the NELH-HOST site; each additional offshore pipe will have many of
the impacts discussed in the previous sections. Smaller pipes have fewer impacts
than larger ones because trenching may not be required. In the case of larger
pipes, impacts ca’ be mitigated in the design of the project through awareness and
avoidance of offshore areas of special bislogical or recreational importance.

IV -32




E. SEAWATER RETURN FLOW DISPOSAL AL TERNATIVES

Disposing of the large volumes of seawater that might be generated by OTEC and
mariculture operations at NELH and the proposed HOST Park in an environmentally
acceptable manner is a major concern. Protecting the integrity of the resource
waters is a prime consideration for both NELH and HOST Park. It is the quality of
these waters that makes the planned activities at the new facilities possible. An
outfall for OTEC water and two methods of on-land disposal for mariculture
seawater return flows have been evaluated. - Each of these methods is described
and assessed in the following sections. .

l U Existmg Disposai Metheds

1.1 Direct Disposal Via Canal:

Ocean water from OTEC experiments at NELH is disposed of into a canal
approximately 60 meters long and 15 meters wide. The canal surface is rough,
recent lava with a maximum depth of less than 20 cm. The total maximum
discharge is approximately 1,000 gpm., of which about 60 percent is surface water.
The discharge is monitored weekly. The results of the water quality monitoring
program are presented in Appendix F. The discharge is permitted under National
Pollutant Discharge Elimination System (NPDES) Permit No. HI 0020893 (effluent
discharge permit). The permit period is from 4/1/81 to 3/31/86.

Data collected from the NELH warm water intake indicate that the water quahty
standards are being met

1.2 Injection Wells:

Approximately BOO gpm (1.2 mgd) of ocean water used by Hawaiian Abalone Farms
is disposed of into two injection wells which are located just behind the shoreline
fronting the NELH facility. The wells are 12-inch diameter, uncased holes augered
to a depth of 20 feat from the existing ground surface (elevation +10 feet)., Three
wells were drilled but one did not accept the required quantity of ocean discharge.

1.3 Surfaée Spreading:

Appraximately 200 gpm (0.3 mgd) of ocean water used in mariculture operations is
disposed of through surface spreading through a cinder layer placed over graded
lava. :

2.0 Proposed Ocean Outfall

2.1 Description:

A mixed-water discharge pipe is proposed as the means to dispose of the projected
16,000 gpm of seawater that will be used in forthcoming OTEC experiments. Based
on available information to date (pre-design) it is anticipated that this pipe will be
48-inches in diameter and 1600 feet long; it will discharge at a depth of 200 feet
offshore. It is assumed that the discharge water will be low in temperature and
may contain high concentrations of nutrients and some trace metals and low
oxygen concentrations.
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The anticipated plume resulting from the proposed OTEC discharge was modeled by
Noda (Appendix B). The results of their analysis indicate that the mixed-water
discharge plume, being colder and denser than ambient waters at the 200-foot
depth of discharge, would remain submerged. The initial moementum-dominated
plume would flow .along the bottem until reaching equilibrium density with the
surrounding water, wherupon the plume will spread laterally and be advected away
from the area by the nearshore currents. ‘ :

2.2 Environmental Impacts and Mitigating Measures

Based on-the physical oceanographic and chemical mass balance considerations,
discharges into the area affeeted by the plume are unlikely to negatively impact
the benthi¢ eommunity.” Currents offshiore will rapidly disperse effluents and
excess particulate organic material. Additions of dissolved nutrients will stimulate
uptake by phytoplankton, but any growth response will require a lag on the order of
a day or two, during which time the population will be advected away from the
discharge. The -trophic subsidies resulting from deposition of particulates near any
outfall would not be expected to noticably alter the existing community structure
because the factors apparently limiting the benthic communities in the area are
physical stresses imposed by scour and sandfall.

Because the discharge plume is expected to remain on the shelf region at depths
greater than 200 feet and shallower than 400 feet, it will have little potential for
‘impacting either the warm water intake sources or the cold water intake sources at
Keahole Point and HOST Park. '

The elevated nutrisnt concentrations in the discharge will occur above the
nutricline and at least partially within the mixed layer resulting in subsidies to
primary producers, mainly phytoplankton. This discharge will also be characterized
by elevated levels of trace elements, low dissolved oxygen concentrations, and
trace levels of chlorine. The multi-year federally-funded field data collection and
analysis program (Univ. of Cal., Berkeley; In prep.) has concluded that the
presently planned OTEC discharge will not have any significant impact.

The OTEC return flow will contain chlorine at certain times. Chlorine breaks down
very rapidly in seawater, but it produces more toxie halogenated by-products which
may bicaccumulate. Research at NELHM has shown that very small quantities of
chlorine, generated electrically inside the pipes is extremely effective in -
controlling biofouling. The current NPDES permit restricts the amount of chlorine
that ean be discharged. It is anticipated that future permits will contain the same
restrictions. '

Another concern is potential additions of metals from deep waters or from heat
exchangers. Elevated metals concentrations are not expected to have adverse
. impacts on waters and biological resources in and below the thermocline.

Almpact of the proposed outfall on the marine environment are described in detail in
Appendix F. ‘
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3.0 On-Land Disposal of Seawater Return Flows

3.1 Assumptions:

Two alternative on-land disposal methods for mariculture-generated seawater
return flows at the proposed HOST Park and NELH have been proposed: (1) shallow
surface trenches; and (2) deep gravity-injection wells. The basic engineering
concept underlying both methods is the conversion of used ocean water into
groundwater flow; taking into consideration the storage capacity, porosity, and the
filtration effect of the lava formation to provide dispersion, diffusion and long
residence time before the water is discharged to the ocean as underwater seepage
flow along the coast. Both methods would use gravity as the prime moving force

“and- thus ~conserve—energy: -~ The  following  outflow - assumptions” were used ~in== s oo e

evaluating the two methods and assessing their environmental impacts:
HOST PARK:

Tnitial dévelopment--ZD mad (13,900 gpm)

Full development: 144 mgd (100,080 gpm)

NELH:

Full Development--39 mgd (27,000 gpm)

Two alternative locations for ocean water disposal have been proposed for the
HOST Park site. Alternative one proposes an area located approximately 2,000
feet from the shoreline at a ground surface elevation of 40 feet above sea level.
Alternative two proposes an area approximately 1,000 feet from the shoreline at a
ground surface elevation level of approximately 30 feet. The exact location will be
determined in the detailed planning and design phase of the HOST Park

development.

The potential location for the NELH ocean water disposal area has not been
determined as yet. An area at the south end of the site, roughly parallel to and
approximately 1,000 feet from the shoreline at an elevation of 10 feet above sea
level, is being considered.

The two on-land disposal methods are described in detail by Dames & Moore in
Appendix C. The characteristics of each are summarized briefly in the following

sections.
3.2 Shallow Surface Trench Disposal:

In this method, seawater return flows (pre-treated if necessary to meet water
quality standards) are piped or conveyed via a lined ditch to a shallow trench
located in the ocean water disposal area. Because of the porosity of the lava, and
the volume and intensity of the flows, the disposed water percolates rapidly into
the ground. For example, it is estimated that at a constant disposal rate of 20 mgd
envisioned for the initial HOST Park development, the trench would be less than
half full. In the future, if problems with clogging occur, filtration beds and lined
settling ponds can be constructed in the disposal area to filter out solids and
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remove entrained air before the seawater is dispoéed of in the trench.

~For the initial stages of HOST Park, it is proposed that a 100-foot long trench,
approximately 10-foot wide by 10-foot deep, be constructed. The performance of
the disposal trench should be monitored to collect operation and maintenance data.
If the method proves to be effective, and its performance validates the theoretical
computations used in its design, the trench can be extended incrementally as HOST
Park grows in size. It is estimated that the maximum HOST Park disposal
quantities of 144 mgd could be handled by extending the length of the trench to 245
feet. (The available length of the planned disposal area is more than 900 feet.)

At -NELH, disposal of 39 mgd of used seawater would require a 175-foot long trench

approximately 10-feet wide and 10-feet deep. -The phasing of mariculture facilities'

at NEL_H is currently unknown, therefore, the sizing of the disposal trench will
require additional study during design. If-it is determined that the-shallow trench
method of seawater disposal might be implemented, an area approximately 350
feet long and at least 20 feet wide will be reserved for that purpose.

For safety reasons the disposal trench areas would be fenced. It is possible that
.they would also be covered to preclude the congregation of birds and to retard
algae growth. Foot bridges would be installed te provide personnel access for
rmonitoring and maintenance. ' '

It should be noted that although trenches do not fall under underground injection
control (UIC) regulations, the State Department of Health should be consulted
before this method of seawater return disposal is implemented to ensure that there
is no conflict with the general prohibitions of Chapter 342 HRS on discharges into
state waters. ' '

3.3 Large-Diameter Deep Gravity-Injection Well Disposal:

In this method, pre-treated seawater return flows are piped or conveyed via a lined
ditch to the ocean water disposal area and disposed of into injection wells. The
wells would be approximately 2-feet in diameter and 100-feet deep with slotted
casings to prevent collapse and to facilitate maintenance. The wells would be
drilied parallel to the shoreline area in 2 or 3 rows and spaced at least 100-feet
apart. They would be located in one of the two previously deseribsd alternative -
ocean water disposal areas on the HOST Park site.

It is estimated that 3 wells would be required to dispose of the 20 mgd seawater
return flows projected for the initial phase of the HOST Park development. At
maximum development (144 mgd), 15 wells would be required. Tt is assumed that
each well could handle approximately 14.4 mgd (10,000 gpm); therefore, in the
initial HOST operation (20 magd), only 2 of the 3 wells would be operating. At
maximum development (144 mgd), only 10 wells would be operating at one time.
The extra wells would be used for standby capacity for planned mainteancé or in
the event one or more wells became inoperative due to clogging. .

Implementing the deep injection well concept at NELH would be more problematie.
Due to the low surface elevation of the site, the injection rate for each well would
have to be reduced to 11.5 mgd (8,000 gpm) to reduce well head build-up to below
the ground surface. Five wells, four in operation and one on standby, would be
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required to dispose of the 27,000 gpm of seawater return flows projected for full
development of the NELHM site.

Although the proposed seawater return flows would be injected into an exempt
aquifer, ocean water disposal by means of deep gravity-injection wells would
require a U.I.C. permit from the State Department of Health.

3.4 Environmental Impact Analysis:

3.4.1 Characteristics of the Aquifer and the Plume

The aquifer in the Keahole area is highly permeable. Because the basalts are__ .
hlgth “fractured, ‘vertical barriers to groundwater movement are small and in some

localized areas water may be transmitted vertically more readily than horzzontally

An unconfined Ghyben-Herzberg lens containing brackish water underlies the area
to at least 5 miles north of Keahole, at least 3 miles to the east, and more than 5
miles to the south (Water Resources Research Center, 1980). The lens is 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 basal lens water does not meet the U.5.
Drinking Water Standards even at the top of the lens and at a distance about 3
miles from the shoreline. - Chloride has been measursed to be about 5,000
milligrams per liter (mg/1) to 520 mg/l, and total dissolved solids (TDS) to be about
1,000 to 1,200 mg/l over this distance.

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 (IKalaoa), 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
south of Keahole for the reach between Kiholo and Puako. The brackish water
discharges preferentially at indentations in the coast, although only one shoreline
spring near Wawaloli Beach, noticeable during low tide, has been observed.
Groundwater flow lines converge toward these indentations while diverging at

headiands.

The salt water below the lens in the near-shore area is alternatively driven inland
and seaward by tidal action; in some places, the lens is visible where the basaltic
surface has collapsed and near the shore where marine sediments have filled

depressions in the original surface.

The sea water return would travel as a plume surrounded by a zone of diffusion.
Over the width of the plume, the injected ocean water would constitute the
discharge front at the coast. The bulk of the groundwater to be displaced is
ambient saltwater with a density similar to that of the disposed ocean water. The
major differences between the ambient groundwater and the disposed ocean water
are assumed fo be salinity and temperature.

A computer model was used to estimate the limits of the plume. The assumptions
used in the model, and an analysis of the results of the calculations, are set forth in
Appendix C. The resulting values are believed to be very conservative because the
ambient groundwater and the heterogeneitites of the lava formation weuld
interfere with flow paths long before they could be realized.
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_ The calculated maximum Jimits of the underground plume resulting from the

disposal of 20 mgd of seawater (the projected volume for the initial increment of
HOST Park) 2,000 feet from the shoreline is 2.7 miles at the shoreline and 0.2 miles
inland. It would require between 1B7 days and 3.6 years for this water to re-
emerge at the shoreline and between 32 to 216 years to reach a distance of 1.5
miles down the coast, depending upon which model is.assumed.

The maximum limits of the plume resulting from disposal of discharges anticipated
for full development of HOST Park (144 mgd) would be 22.4 miles at the shoreline
and 2.4 miles inland. The residence time would be 26 to 144 days. To reach a
distance of 1.5 miles would require pumping for 4.4 to 30 years at 144 mgd.

Because the NEL_.H..facility is-closer to shore, the dlsposed ccean water would have- -

a shorter residence time. Assuming disposal of 39 mgd about 1,000 feet from
shore, residence time would be between 12 and 80 days.

Jt has been calculated that s;gmﬂcant discharges are limited to approximately
" 8,000 feet up and down the coastline from the point approximately midway
between the HOST and NELH sites, for the combined injection of the two
facilities. For injection at HOST Park only, the significant discharge occurs up to
6,400 feet away, and injection at NELH only results in significant discharge up to
4,000 feet away. The discharge per unit area at the coastline varies with the
distance along the coastline, the thickness of the plume at the coastline, and with
the slope of the ocean bottom. The maximum rate of discharge would occur -
immediately downstream of the disposal area. Average discharge from HOST Park
is estimated to be 2.2 gallons/square foot/day. At the NELH facility, the discharge
would average 4.5 gallons/square foot/day.

3.4.2 Anchialine Ponds

Exposures of the lens {anchialine ponds) were described by Maciolek and Brock in
their 1974 survey of anchialine ponds along the Kona coast. They identified three
ponds in the NELH area. One is small {less than 10 mZ) and two are intermediate
in size (10-100 mZ2), They are all shallow, with salinities of about 7-8 ppt. Bottoms
are a mixture of rock and sediment. Twe have no bordering vegetation; one has
trees, shrubs and emergent vines and succulents. Biota in these ponds includes
benthic algas, worms, mollusks and crustaceans. Among the latter are
Halocaridina rubra, a small endemic red shrimp. One of the ponds has a population
of Macrobrachium grandimanus, an endemic prawn more common to Hawaiian
streams. No fish were observed in these pends. According to the ranking of
Maciolek and Brock, they are not of high natural value.

Sn( anchxalme ponds occur in the proposed HOST Park area. Ail are small {less
than 10 m2) and shallow, with salinities in the range 4-6 ppt. Bottoms show little if
any sedimentation. Trees and grasses border the ponds. The bista of the HOST
ponds is significantly different from that of the NELH ponds in that the former
include no benthic algae. The fauna consists of two species of snails and the two
endemic red shrimp, H. rubra and Metabetaeus lohena. None of the ponds is
classified as having high natural value. :
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The nearest ponds of exceptional value (Maciolek and Brock, 1974) are the 29
Kahanaiki Ponds located near Wawahiwaa Point, 2.25 miles south of Keahole Point
and about one mile southwest of the southern limit of the park. These are shallow
to medium-deep ponds, most of small size, but some larger than 100 m?2 in surface
area. Salinities in these ponds range from 9-13 ppt. Bottom types vary from rock
to sediment covered, and surrounding vegetation includes trees, grasses and vines.

3.4.3 Potential Impacts and Mitigating Measures

The projected volumes of injection are so great that there is little or no difference
in the environmental effects between the two alternative on-land disposal methods.

The impact analysis which follows, therefore, does not distinguish between the two.

The on-land disposal of ocean water would disrupt and displace the existing
Ghyben-Herzberg lens for some distance inland and for a determinable width from
the disposal area to the coast. The lens is unsuitable for groundwater development,
but apparently is the source of water for some stands of kiawe trees located north
of Keahole Point, and in the vicinity of Wawaloli beach. In the long term, these
trees would probably not survive the -displacement of the brackish water lens by the
saline ocean water plume. The effects on the brackish water lens cannot be.
mitigated except by foregoing on-land ocean water disposal.

The anchialine ponds on the project site will slowly lose their brackish character.
If mitigation of this impact is desirable, it should be easy to artificially create new
anchialine ponds by digging pits to intersect the water table at nearshore locations
out of the zone of impact of the seawater return flow. Care should be taken not to
create large quantities of silt in this process as this would tend to accelerate aging

of the ponds.

The brackish water lens is also the source of water for some anchialine ponds in the
vicinity of Wawahiwaa Point, approximately 1.5 miles south of the proposed ocean
water disposal area of HOST Park (1 mile southwest of the southern park
boundary). These ponds are within the projected disposal plume, and may begin to
become more brackish, then saline, after some years. The length of time would
depend upon the rate of development of HOST Park and NELH facilities. Assuming
that incremental development of the park occurs, the effects of the plume 1.5
miles from HOST Park would be noticeable in approximately 10 to 30 years.

Vegetation could also be affected by the increased salinity of the groundwater,
particularly deesp-rooted trees at the shoreline such as kiawe now growing in
several areas.

Surge loads of acids and chemicals are not likely due to the nature of mariculture
operations. Because aquaculture products are primarily intended for human
consumption, only FDA approved additives and chemicals can be used. Any surge
loads that would occur would be highly diluted by the immense quantities of ocean
water return and would have insignificant, undetectable effects. Acids would be
buffered immediately by the ocean water and would have minimal effects.

Of potential importance are the effects of the seawater return flow as it seeps into
nearshore waters. Although some preireatment will be required by users, the
return waters could be high in ammonia, other nutrients, suspended particulate
matter and dissoclved arganic cormnpounds. Effects on the nearshore waters would be
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tempered because disposal into the groundwater and the relatively long residence
time before a slug reaches the coast will provide a natural treatment process.
Particulates will be filtered out; chlorine and any other treatment chemicals will
be greatly diluted. Organics will be broken down through bacterial action.

Although nutrient loading has the potential to create biostimulation, benthic algae
are very closely cropped by herbivorous fish. Tt could be assumed that this pattern
would continue, and the biomass response would be seen at the herbivore or higher
trophic level, not at the producer level. If the phytoplankton were stimulated, the
natural flushing and circulation of this area, coupled with the lag between nutrient
uptake and phytoplankton growth, would result in relatively slight stimulation over
a large area. The biomass effects would most likely be seen at-higher trophic

The most serious potential impact arises from the temperature and density of the
-seawater return flow. Typically in this area, the groundwater discharge consists of
brackish water which, although cold, because of its low salinity, is significantly less
dense than the receiving waters and thus tends to flow seaward in a surface lens.
Jf this flow is replaced with seawater of about ambient salinity but significantly
cooler temperature compared to the receiving water, this denser return flow will
form a bottom layer rather than a surface layer. Because this water will be cooler
than ambient, detremental effects could be experienced by the coral community.
Corals are very temperature sensxtme, and the typical temperatures of Hawaiian
waters do not provide a great margin for reduction. H the seawater return flows
consist solely of cold (109C) water, corals could be killed for some distance along
the coast, depending on plume advection.

One way to mitigate the potential negative effects is by warming the seawater
before it is discharged. There will be some warming due to the mixing of cold and
warm water on site. Temperatures of approximately 190C and would be
sufficiently warm to avoid coral mortality.

The problem can be alleviated by setting up a system to warm the water before
discharge. If seawater return flows are conveyed by lined open ditches to the
central disposal areas, rather than piped, the water could be sufficiently warmed
before disposal. Alternatively, the water can be retained for a period of time
before discharge to allow warming by sunlight, either by reusing the water for
warm water aquaculture or in holding ponds.

3.4.4 Recommendations’

The magnitude of injection is such that there is little or no difference in
environmental effects between disposal by trenches or by wells. Clogging will
oceur for either trenches or wells because maricultural use will result in nutrients,
entrained air, and suspended ‘solids, all contributors to primary clogging or
secondary bioclogical fouling. Maintenance and/or replacement will therefore be
required for both schemes. Although deep well disposal is likely to be less affected
by secondary biological fouling, maintenance of surface trenches, probabaly
consisting of periodic regrading of the trench bottem, is expected to be easler and
less expensive than mamtenance and/or replacement of wella.

If on-land disposal is selected as the method of seawater return flow disposal, the
depision should be based primarily on cost effectiveness and ease of maintenance.
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Based on these criteria, disposal by surface trenches is recommended for the
following reasons:

Costs for trench construction are estimated to be 13 to 15 times less than well
construction; and,

Maintenance of surface trenches, probably consisting of periodic regrading of the
trench bottom, is expected to be easier and less expensive than maintenance and/or
replacement of wells.

To minimize clogging and potential adverse environmental effects from chemicals

or other substances added to maricultural operations, it is recommended that each__ _

“user of ocean water beé respénsible for treatment before the return water is
diverted teo the disposal area. At the disposal area, filtration beds and lined
settling ponds can be added to filter out solids and remove entrained air before the
returned water is entered into the disposal system.

A water quality monitoring program should be implemented to obtain factual data
on the effects of on-land seawater disposal. Based on the estimated time for the
disposal plume to reach the shoreline of 6 months to 3.6 years after the start of
HOST Park initial activities, it is believed that a minimum 4 year monitoring
program would provide invaluable technical data to further improve the on-land
disposal concept.

The water quality monitoring program should include periodic water level
measurement and water sampling and analysis at the disposal area, at two or more
on-land locations downstream of the disposal area, and at several locations along
the shoreline and offshore. Basic water quality parameters to be collected include
temperature, salinity, turbidity, nutrient content, fecal content, and other
pertinent information such as disposal rates, precipitation, tides and
evapotranspiration. The monitoring program should be developed in coordination
and cooperation with DOH. Monitoring and analysm could. be done by the NELH
laboratory.

If and when it appears that the impacts of on-land disposal are unacceptable, other
means of disposal such as outfalls can be used to discharge the seawater to the
ocean. This would require outfall pipes equal in size and number to the intake
pipes, doubling the adverse impacts associated with pipe construction and presence
in the shoreline.

If on-land disposal is terminated for any reason, the effects on the aguifer are
completely reversible; within a short period of time the aquifer will return to its
griginal state, as will any affected anchialine ponds or vegetation.

4,0 Sanitary Wastes

The quantity of domestic sewage to be generated is estimated at 460
gallons/acre/day. For the 547-acre (460 developed) HOST Park, approximately
211,000 gpd would be generated. Each tenant will be responsible for his own
sewage collection, treatment and disposal. Septic tanks and leaching fields will be
used to protect the groundwater. Any remaining sewage that is percolated down to
the groundwater would be insignificant compared to the preojected volume of the
ocean water plume.
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Sewage effluent entering the groundwater regime between the ocean water
discharge plume and the ocean would be discharged at the shoreline. Prior to
discharge, the effluent would be significantly diluted by the large quantities of
flowing ocean water return, and would be somewhat filtered and bmlogxcally
digested during its residence time in the subsurface.

Sewage entering the groundwatser regime mauka of the seawater disposal area
would likely be carried inland and laterally some distance along the coastline
before final discharge to the ocean. The resulting extended residence time {many
years) and resulting high degree of filtering and "biological d1gest10n, would :
minimize any effects on the ocean.

5.0 .LabDratul.*.y,nl.hdu.é.trial and F’rocess Wastes

Liguid and solid wastes, such as sewage, grease, oil, and laboratory chemicals
(toxie or otherwise) will be handled either by the individual tenants or by a
separate system. There will be no ground discharge without prior pretreatment to -
remove toxic substances.

Catastrophic events such as tsunamis and hurricanes could impact the marine

environment by causing organisms or chemicals to be released into coastal waters.
The effects of these introductions are unknown at the present time.
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F. SOCIO-ECONOMIC IMPACTS
1.0 Socio-Economic Profile

The following is summarized from a report prepared by Decision Analysts, Hawall,
Inc. and Community Resources, Inc. {see Appendix G far complete descriptions)

1.1 North Kona District:

Until the 1%60s, North Kona's economy was dominated by agricultural activities;
the majority of its population was supported by independent farming or ranching

operations. Other than a few moderately-large ranches, North Kona had few majar

~_employers for the first half of the 20th. century R s =

During the 1970s, North Kona was the site of significant resort construction and
became the island’s fastest-growing district. By 1980, its population had increased
184 percent to 13,748, with the largest concentration (4,751) living in Kailua. (The
Hawaii State Census Statistical Areas Commitiee estimates a January 1983 Narth
Kona population of 16,266, which suggests slower growth during the less prosperous
early 1980s.)

. Table 4-3 indicates that there were a number of shifts in the district's demographic
profile between 1970 to 1980. The Japanese proportion of the population declined
sharply, and the ongeing in-migration of Caucasians from the Mainland made this
district the only area on the island to have a Caucasian majority.

As shown in Table 4-4, North Kona residents in 1980 were less likely than other Big
Island residents to live in family households (refiecting the influx of young single
pecple). In the district, family median incomes were high and poverty rates were
low. Although North Kona experienced a low overall unemployment rate, the
district's 72 percent labor force participation rate was the highest on the island.
The occupational and industry profile for North Kona's labor force differed from
islandwide figures in several ways: proportionately more people were engaged in a
service occupation/industry or retail trade; fewer in agriculture, manufacturing, or
professional activities (Table 4-5). Housing costs were much higher in North Kona
than elsewhere on the Big Island (Table 4-6) and proportionately more households
were rented rather than owned.

Population growth will probably continue to reflect economic opportunities,
primarily in the visitor industry. From June 1980 to February 1985, the number of
visitor-oriented hotel and condominium units in Kona (including a very few in South
Kona) increased by nearly 1,000, and the 1985 Kona total of 4,748 represented 63
percent ofthe island's visitor plant inventory. Virtually all this growth was in
condominium units; the number of hotel properties, which produce more direct per-
unit ;employment, was unchanged in nearly five years (Hawaii Visitors Bureau, 1980,
1985).

The draft Kona Regional Plan (Hawaii County Planning Department, 1982, 1983)
assumes there will be continued high growth rates in West Hawail resort units and
that tourism will continue to dominate the economy. The county, however, does
not make a definite forecast as to whether the growth will take place relatively
more in Kona (the leader in the 1960s and 1970s) or in Kohala (the leader in the
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Total Population and Demographic Breakdowns:

TABLE 4-3

‘SOUTH KONA

State of Hawaii, County of Hawaii, and Possible Affected Areas, 1970 and 1980

SOUTH KOHALA

Garsus allocated non--esponses to other categoriss shown) .

Trache-—Honelolu, Hawsii,

=remh PR A m s

FHED (1) —B8;

STATE OF HAWAII COUNTY QF HAWATII NDORTH KONA
(C.T. Z215-218) (C.T. 213-214) (L.T. 2173
1930 1970 1980 1970 1980 1970 1980
TOTAL POPULATION 7&9,@13 044,691 63,4468, 92,0 4,832 13,748 4,004 54914 2azl0 4,607
ETHNICITY*
Caucasian 8.8 4.4 44,0 5r.8 7.7 FOL0 IR.2 4&.3
Japanese 28.3% i 2o.1 11.8 IR Lh 27.5 saL 4 14.4%
Chinese &.8 5.8 3.7 1.8 0.8 0.8 1.3 1.4
Filipino 12.2 3.7 8.4 72 26,2 C1EG b, b S.6
Hawailan 9.5 12.3 19.3 2ELT 14.7 23.35 240 % 8.5
Other da o P 1.8 I.9 1.0 = 2.0 3.4
. BBE :
Ltess than. S yr. P02 2.1 Ze1 F.3 F.0 7.5 .z 10.32
5 - 17 yr. 2856 20.5 2143 27,8 ; 7.9 20.7 28.7% 2%. b
18 — &4 vyr. m8.5 &35 59.2 5.7 =W 489.9 oB.B Sé.l =8. 4
&5 or more yr. 5.8 T.Z 1.2 2.2 &7 12. 4 10,4 &.4 7.7
Madian ags 2T oy 4 oy 2.6 yr 28,7 yr 29.7 yr 29.7 vyr 2B.1 ywr I oyr .
FLACE QF EIRTH*
Hawaii N g7.8 NC D4, 4 NC 71.2 ([ 54,2
Other U,S5. %% NE 28. 1 N TR.9 NC 20.8 [ 30.4
Farsign gountry NC 14.2 NC 5.7 NC 7.8 NE B
RESIDENCE 5 YRS. FPREVIQUS*
‘pgople sged 34 ' ‘ : ‘
Came house 497 @ 5101 EB. 8 T 57.4 45,54 HOLT
Same island 25,2 & N 8.1 NC 22,9 NE 173
Differsnt island 2.8 1 NT 7.0 NC 6.0 RE 14, %
Different state 15.7% .1 MG 23,1 CONG 10.7 NE 16.4
Differ=nt country 5.7 1 NE T NG 1.3 SC 0.7
EDUCATION® (selected— —
peaplg agad 25*) )
"O-8B yearz anly 24.8 16,2 1 8.9 S.0 G i 2E.8 P P B.b
Hi school only 5.9 IE.1 .9 L4, T 4y, 21.9 Zi.B 3.2 TG
Cotlege, 4+ v, 14.0 20,3 = 8.8 18.8 &4 12.4 Z.1 20,7
CMNetes: =Figures based on 1HY sampley henoe, nunbears represent estimate.
wxlruziuding persons born in U.8. territories, and persons born abroad or at sea to American parent/s.
"NEY = 1970 categories or bases “Not Comparable” to 1980 (197¢ Jensus kept a "nop~response’ éategmry, whila 1980




TABIE 4-L

Family Characteristics and Income Levels: State of Hawaii, County of Hawaii, and Fossible Affected Areas

STATE OF HAWAII COUNTY OF HAWAII NORTH KONA SOUTH KONA SOUTH KOHALA
(C.T. 215-216% (C.T. Z13-214€) (C.T. 217)
1970 1980 1970 1930 1970 1580 1970 1980 1970 1980

POEULATION IN :

EAMILIES N/& 831,810 N/a 81,728 N/A 11,3543 - N7A 5,235 N/A 4,114
az percentage of ' -

total population N/A B85. 2% N/A 85.8% N/ & 84. 0% NsA 58.5% N/ & B89.3%
NUMBER OF i

EAMILIES 170,358  2IR7.974 14,533 _22.875 1,131 T.339 gag_ 1,378 B33 __1.204

% % & # % % % % % %

HEAD ,

Husband/wite B&.8 2.9 87.1 B2, 1 §7.3 24,0 1= N 83.2 P 7.7

Male only 3.9 4. .2 5.2 4.1 4.7 4.4 Gl T.4a ol

Famzlie only ?.E 12,5 7.7 12,7 g3.5 11.4 AR 10,3 &£.4 12,7
WITH OWnN CHIL-

DREN UNDER 18 &2 1 53, 4 57.4 527 3.4 T4, 4 By, D 51.5 .o Hi.6

Female head 5.5 7.4 4.0 7.8 Sl 4.8 5 5.4 3.5 .1
BELOW POVERTY !

LEVEL 7.7 7.8 3.7 10,3 13.0 &0 LT E 5.5 11,8 &7
MEDIAN FAMILY £9,000 F10, uoo

INCOME F11,954 #2E,780 0 9,70 F19, 132 4o H21, 100 to) ®19,128 &7.,182 #17,924

£9,999 #11,9%99

Hotes: A1l figures {except "Population in Families") bas=d on 15% sample;: hence, nunbers represent estimates.
CUN/A" = "Moot Available” in published form.  However, cither published 1570 and 1980 census data lead tc fhe conclusion
that families gererally comprised & smallgr parrentage of Hawaiil = 170 pwpulatimm than of the 1980 total.

Fayreez:  U.S. Bureau of the Census, ;?
1980 Summary Tape File 3-Ag

PHC (1) -9

zte OF Hﬁwdlﬂ, sza,




Labor Force Size and Characteristics:

TABLE 4-5.

State of Hawaii, County of Hawaii, and Fossible Affected Areas,

COUNTY OF HAWAII

80UT

1970 and 1980

STATE OF HAWAII NORTH KONA H KONA SOUTH EDHALA
(C.T. 215-Z21461 (C.T. Z13Z-Z14) L.T. 217
1970 1980 1970 1950 1970 1930 1970 1980 1270 1980
FOTENTIAL LABOR :
FORCE (zged 1é+) 522,018 723,479 43,079 &7,205 3,632 10,115 2,679 4,245 1,446 3,290
rint 1n labor force 340 1% F1.7% ER iy IB.7n 44, 27 8% 4L 8% SA. B4 4, 3% BELOU
armed forces 2.3 2.1 0.4 0.3 0.0 Q.1 TL0 L0 Q0.0 Q.G
civil. labor force E6.4 &0 2 [T a1, 535.7 7z 5804 b6 2 65,8 a1
CIVILIAN LABOR :
EORCE 294,484 435,780 25,889 41,006 2,022 1,535 z2,B23 51 2,110
unemployed E.QY G, 7% Z.T 7.0 4. E5% 2.5% S.7% 4.17% Ly 4
TOTAL EMPLOYED : 3
LIVIL. LAEDR FORCE 285,556 419,181 25,180 38,150 1,925 & P13 1,300 2,662 Fi2 1,978
OCCUPATION
sarvice 13. 4% 17.%9% 1&5.3% 146.3% 17.3 21.58% 16.00% 17.35% 15.9% 18,04
manager. profes. NG puowi- 1 [ D [ [t ®1.3 NG 1%5.4 hNE 0.6
technical , salesz ' :

o oanmipis. NC Iz. 0 NT so. L [ 8.2 NC 24.8 hNZ 170
farm/s¥ish forest NT T4 N 10,3 NC 7.1 NC 17.3 [y 14,40
preciziom, craft, : :

renair MNZ iloe MEZ 12.7 N2 1201 NC 14.8 MG 1.8
oorirators. fabry—

cators. laborers MC 5 r 1404 ML Y. 7 NE 10.0 U 11.8

INDLSTRY (melesuteg)
agric. ., forsst,

fi=h, mining 4.7 Toan LDLE® 11.3% N/ NG Le. 4% MAA
construction Y4 Tl Ry P4 2E.6% 20. 4% 14.3% 15,65
manifacturing 1o, .3 P 5. S 1.G B2 1.2 2E
retarl trade 17,4 19.9 N 17.9 13,1 3.5 18.4 15.9
Financial., insur.,

reel cztate 3. Tl B 3.7 4,0 B.& T.5 4.5 FG Teia
perzonal ., entertain,

W orgorest. serviose 8.5 T4 s 1.2 NS A F 7 N A 15.2 N/ & TR
health. sdug, ¥ .

protessional 17.2 17,7 L] L7 LB 11.4 1@, 3.1 13,7 i4.8
public sdminis. 114 Loas .0 . - 2.7 E. 4.3 Al Ll

COMMUTE I WORK :
4% minures r more HAd LRI T N/ 4, 1% N A t BA M 13.9%
mean travel imin, o M o & on NAA teod o NG ED.E m Ml 2107 m
Makes:  ~ll figures based on L3 saap!

.r!:ﬂ’.f.":"“ o=

SLMmALY

ot fGvarlablan
CEuraa o

the

LEnsEus,

Tape M1le

fain]
1

in

2 ot Compacablie” io

L1930 Cengus.
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-
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TABLE 4-6 !

Housing Stock and Characteristics: State of Hawaii, County of Hawaii, and Possible Q#Fected Areas,

1970 and 1980
| .

f

|
STATE OF HAWAIL COUNTY OF HAWAIEL NORTH KONA SOUTH KONA 8OUTH KOHALA

Summary Tape File

1wy

(C.T. RIB-ZL&) (CiT. 2iZ-214) (C.T. 217
1970 1930 1970 1980 LB70 1980 1?70 198¢ 1970 1980
T0TAL YEAR-ROUND
HOUSING UNITS 215,892 332,213 18,939 33,954 1,975 1131 2,052 798 1,959
vacant (tatal) 5.9% 11.5% G0 13.9% 27 4% H. 4% Q@LTL 15. 5% e 4
vacant for sale [ Dade 0.6 1.3 3.2 0.0 2.9 . 0.1 2.%
vacant for rent 2.5 4.2 2.0 2.9 2.3 Q. % 2. 1.7 4.5
TOTAL YEAR=ROUND
OCCUEIED UNITS 205,088 294,052 17,260 29,237 1,431 4,602 1,059 1,853 &S0 1,483
TENURE =
ouwrer—ocouwplied 445, 5% 31.7% 546.9% b BT 44, 7% 5. 1% ThFh SR.TH 48.8% HR.o4
renter-ogococupied T34 48,05 43,1 I9.4 SEUE G497 z 47.%3 Si.z2 4G,
. ;
-BELECTED CONDITIONS ;
lacking some or
all plumbing S 5% Z2.0% 17. 1% & 4% 25,34 TOER 55.8Y% 28, 4% 15. 4% Eoon
1.8 or more i
BECSANE/roam 7B Ton .5 S0 a1 &l 13,1 il 8.2 S
:‘.
PERSONS PER HRUSEHOLD .59 Z.19 Gl 2,09 F.0e Ly F.71 Z.14 .81 0T
|
_ L
MEDIAN CASH EENT FL5G Hs60
iranter—gocupisd) F121 FETT 54 $223 to FITI R A ) F200 FLlE FIOT7
: ¥199 '$7e ‘
:
MEDIAN VALUEX $I5.000 ¥IG,000
(owner—-occuples’ FES, 200 FLL1T, 400 FA B3N FTFD,I00 to #114,000 Tt FLOW, A0 #EL, 200 FFT, SO0
) $4T, P0G #49 999 s
[Risatzl-S4 w For 1780, median values ars -or nob-genspminius hovsing anits. f
THArCRSE Bureau of the Lensus, :




‘early 1980s —- see below). Rather, the plan presents three alternative projections
for the year 2000: ' : .

~o Alternative 1 assumes no further North Kona hotel construction and
construction only of already-approved condominiums. This leads to a year
2000 figure of 2,940 "oceupied" Kona resort units (no total-available unit
count is given), and an estimated resident population of 33,200 for North and
South Kona combined.

o Alternative ] assumes complete development of the Keauhou Resort complex
and some additional condominiums., The year 2000 figures are for 4, SOD
nccup1ed units and 39,400 remdents for the combined Kona areas.

o : Alternatwe III assumes contmuatlon of Konas hlstomcal growth rates prior to
the 1980's. This would result in 5,700 resort units in the year 2000, as well as
an estimated 46,300 resident population for the combined Kona areas.

1.2 South Kona District:

The economy of the South Kona district is based on scattered ranch and farming
operations, retail activity in the small ssttlements, fishing, and nonresort
operations catering to sight-seers (such as marine recreation at Kealekekua Bay or
the City of Refuge National Park at Honaunau). Many residents commute to jobs
in North Kona hotels. )

The district's 1980 population of 5,914 (including 3,041 concentrated in the
principal communities of Captain Cook and Kealekekua) represented a 48 percent
-increase over the 1970 population; approximately the same growth rate as that
experienced by the island as a whole. The estimated January 1983 South Kona
population was 6,457 (Hawali State Census Statistical-Areas Committee, 1984).

South Kona has experienced lesser Mainland in-migration than North Kona. As
shown in Table 4-3, the demographic changes which took place during the 1970s
made South Kona's population more similar to the islandwide population in 1980
than it had been before -- particularly in regard to age structure, mobility, and
ethnicity. Trends, however, would suggest a continuing decline in the proportions
of Japanese and thplnos, two groups which tend to be aging on average. Average
educational levels in South Kona improved only slightly from 1970 to 1980,
dropping behind countywide standards.

Family structure and income patterns were essentially identical to islandwide ones
in 1980 (Table 4-4). This indicates a substantial drop in poverty rates since 1970,
although it is difficult to say whether this reflected greater prosperity for longtime
residents or in-migration of more affluent people. South Kona's 1980
unemployment rate was lower .than the islandwide one, and its labar force
participation rate higher (Table 4-5). ~The 1980 labor force profile shows much
higher proportions of workers invelved in agriculture or fishing in South Kona than
in either North Kona or the overall island, 'with service-worker percentages lower
than in North Kona but higher than the countyide average. South Kona residents
had to commute longer distances to their jobs than did North Kona workers,
- suggesting substantial ocut-of-district employment. ,
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As of 1980, housing costs, particularly rents, were lower than in North Kona but
there were fewer rental vacancies, more crowded households, and substantially
more old structures lacking some or all plumbing (Table 4-6).

1.3 South Kohala District:

Until the mid-1960s, South Kohala's economy centered on ranching, particularly the
Parker Ranch headquartered in the district's principal town of Waimea (also called
Kamuela). In 1965, tourism began to bring economic promience to the coastal
regions with the opening of the 310-room Mauna Kea Beach Hotel. The 1970s saw
construction of the Queen Kaashumanu highway tae North Kona, development of the

Lalamilo water system, expansion of the Waikoloa resort-residential subdivision

““south of Waimea, and the establishment of nuMerous second homes and an
observatory base camp in Waimea itself.

New resort hotels located In South Kohala in the 1980s. The 543-room Sheraton
Royal Waikoloa opened in 19813 the 351-room luxury Mauna Lani Bay Hotel started
operations in 1983; and the government approval process is for another 350-room
hotel near the Mauna Kea and s 1,250-room "Disneyland-style”" Hyatt hotel at
Waikoloa. There are plans or proposals for another 3,266 hotel and 4,369
condominium units on the Kohala coast {possibly including portions of North
Kohala) (Hawali Visitors Bureau, 1985), more than twice the number of
contemplated additional North Kopa units. The county's draft Kona Regional Plan
projects a total of 10,500 "occupied' resort units in Kona and Kohala combined by
the year 2000. For the three previously-listed alternative futures fur Kona, it is
assumed that new units not built in Kona would go in Kohala.

As shown in Table 4-3, South Kohala's population doubled from 2,300 in 1970 to
4,600 in 1980, with most of that growth in or around either Waimea or Waikoloa.
The estimated January 1983 papulation was 5,271 (Hawaii State Census Statistical
Areas Committee, 1984). South Kohala's largely Caucasian and Hawalian
population grew even more ‘so during the 1970s. Other changes attributable to
recent in-migration include a sharp jump in average educational levels and higher
proportions of people either barn on the mainland or living there five years
previously than was the case islandwide.

2.0 Socio-Economic Impact Analysis
2.1 Construction Employment

2.1.1 Existing Situation

Table 4-5 indicates that as of 1980 unemployment in North Kona was low and the
labor force participation rate was high., According to the 1980 U.5. Census
(Summary Tape File 3-A), there were an estimated 1,400 construction industry
employees in North and South Kona and South Kohala, Slightly more than half of
these employees resided in North Kona. Since 1980, the West Hawaii construction
industry has been occupied primarily in the completion of several South Kohala
hotels and a number of North Kona condominium projects. -
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2.1.2 Impacts

Table 4-7 projects anticipated construction employment for NELH and HOST Park
under the 3 development scenarios.

Assuming that both NELH and HOST can, in fact, be developed fully over lB YEars,
then average construction employment will average about 73 to 150 jobs, depending.
on whether the. development is based more on aquaculture or buildings/support
activities. Direet plus indirect employment would average about 183 to 375 jobs,
with about 88 to 180 jobs in West Hawaii. Because of uneven development over
time, actual employment can be expected to deviate greatly from average
employment.

Since the construction industry is expected to grow only modestly over the next
decade, maost construction workers probably would be hired locally or employed on
tempaorary assignment from Oahu or possibly. Maui. It is expected that the skills
needed for construction of most of the improvements described for HOST Park and
NELH will be available in the West Hawaii or county labor force. The indirect jobs -
would be distributed thoughout the economy with most located in Honolulu, which
is the government, service, and distribution center for the state.

Salary levels for both the direct construction Jobs and the lndu‘ect jobs are higher
than the statewide average of about $16,880. Under the given assumptions, total
household i Income generated by construction would average $4.3 to $8 9 million per

year.
2.2 Permanent Employment
2.2.1 Existing and Projected Situation

 Tables 4-3 and 4-5. present the existing population and employment situation for
the West Hawaii Region. Tables 4-8 and 4-9 estimate the project induced
employment and population effects of the projected development.

2.2.2 Impacts and Mitigating Measures

Assuming full and intensive development of NELH and HOST, onsite employment
will total 1,590 te 3,580. Lower employment will occur with greater aquaculture
"development since - fewer jobs per acre are generated than is the case with
buildings. Employment may even be less if low-intensity aguaculture were to
develop. ' : :

Inasmuch as some of the indirect support jébs generated by aquaculture can be
expected to locate in HOST, direct employment is expected to be somewhat less
than total onsite employment.

The indirect jobs would be distributed thoughout the economy with most located in .
Honolulu which, as mentioned . previously, is the government, service, and
distribution center for the state.

Salary levels for semi-skilled, skilled, and professional workers can be expected to
be above average, with unskilled workers having below-average wages.
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Table 4-7 -- Average Annual Cunstructfn
Employment and Income

HOST Scenario for Pond Area

Item A B C
' Maximum Medium Minimum

Direct Jobs:

_Pipes” 3 5 3
Commercial /—\rea3 , 9 9 9
Buildings/Support Services" 30 70 118
Aquaculture and Other Ocean~water 19 14 8
Act1v1t1e35

NELH: _
Office Ar336 3 3
Aquaculture and Solar F’ond55 9 g 3
Total Direct Jobs 73 108 150
Direct plus Indirect Jobs’ 183 270 375
West Hawaii8 88 130 180
Elsewhere _ 95 14D 195

Average Salary (1984 dollars):

Direct Construction Jobs $26,560  $26,560  $26,560
Indirect Jobs $21,906  $21,900 $21,900

Total Household Income $ 4.3 $ 6.4 $ 8.9
(million 1984 doliars) ,

lAssumed 10-year development period. Actual constructmn employment will vary
greatly from average employment.

-210 pipes, construction crew of 10, 4-month construction period.
34 man-years/acre. '
4‘4 '

man-years/acre.
°0.5 man-years/acre.
610 man-years/acre.

72 .2 direct plus indirect ]DbS per direct job.

81.2 times direct jobs.




Table 4-B -- Operating Employment and Income,

Full Development

Ttem

HOST Scenario for Pond Area

A .

B .

C

Maximum Medium  Minimum

Onsite Jobs:
HOST: ,

- Commercial Area and Suppbrtl o
Buildings/Support Services?
Aguaculture and Other Ocean-water
Activities? |

NELH:
OTEC, Lab, Dﬁ’ices4

Aguaculture:
Committed Lands5
R&D, Small I:'arcels6
Commercial, Large Parcels3

Solar F’onds‘q

Total Onsite Employment’
Skilled and Professional
Semi-‘skilled8
Unskilled8

Direct Jobs’
Direct plus Indirect Jcnbs]"D

West Hawaiill

Elsewhere
_ Average Annual Salary (1984 dollars):
" Direct Jobs:12

Skilled and Professional

Semi-skilled

Unskilled
Indirect Jobs®

Total Annual Household Income
(million 1984 dollars)

3

65
750 1,750
385 285

25 . 25
120 120
180 180

18 18
to fo

60 60

2 2 -
to to
4 4
1,590 2,490
400 620
630 1,000
560 870
1,480 2,390
2,520 4,060
1,780 2,870
740 1,190
$30,000  $30,000
$20,000  $20,000
$15,000 '$15,000
$16,880  $16,880
$48.7 $78.2

2,960
165

25

120
180
18

&0
to

3,580

900
1,430
i,250
3,500
5,950
4,200
1,750

$30,000
$20,000
$15,000
$16,880
$114.4

T




1
1
1

13

Table 4-8 -- Operating Employment and Income,
Full Development
(continued)

lIncludes 3 guards, 1 visitor center employee, 2 guides, 40 rsstaurant employees, 6
snack bar employee, 2 convenience-shop employees, 3 office workers, 3 grounds-
keepers, and 5 support professionals.

%10 jobs/acre.

3 employees/acre.

5Cur-re:r;t plans: 100 for Hawaiian Abalone Farms, 20 for Cyanotech.

64 jobs/acre.
Based on maximum aquaculture development.
825% skilled and professional, 40% semi-skilled, and 35% unskilled.

9Indirect jobs generated by aguaculture and located in the building/support services
area are assumed to equal 15% of total aquaculture jobs; hence direct jobs = total
onsite jobs - 15% of aquaculture jobs.

Dl.? times direct jobs, reflecting vertical integration.

l1.2 times direct jobs.

2Assurmad.
State average.




Table 4-9 -- Population and Housing, Full Development

HOST Scén__ario for Pond Area

Item ' A B C

Maximum Meditim ‘Minimum

Population 5,040 - 8;120 11,900

West Hawaii 3,560 5,740 8,400
Elsewhere .. . 1,480 2,380 3,500
Hausing ' 1,680 2,710 3;970 o

West Hawaii , 1,190 1,910 2,800

Elsewhere | 490 - 800 1,170

12 people per job.
23 people per home.




In addition to increased employment and income, expansion of NELH and the
development of HOST will contribute to a more diversified and stronger economy
for West Hawalii, Hawaii County, and the state,

Given high Big Jsland unemployment rates, the state and (particularly) county
governments have expressed concern that any economic development projects initi-
ated in West Hawaii lead to as much employment as possible going to longtime
residents.

Thus, the primary objective is to maximize employment for longtime West Hawaii
residents, with secondary consideration for needy longtime residents of other
Hawali areas. Mandatory lecal-hiring requirements for commercial tenants would

-not-be feasible  or-desirable,~and -so the principal -methods for- attaining-this .-

objective would involve training and education--including in-service upgrade--to
increase the competitiveness of longtime residents. Supporting strategies might
include community awareness efforts and employer incentive programs. Potential
elements for such programs are discussed in Appendix G. Briefly, they are:

0 community outreach to stimulate awareness and interest, especially among
young people;

‘o sestablishment of an advisory committee or some other structure to assure
linkages with the available resources;

o wuse of these linkages to solicit and screen job applicants for NELH/HOST
employers, and to encourage development of needed educational programs
which are identified as necessary for improving the competitiveness of
longtime residents for jobs;

o internships or summer job programs for young people;

o facilitating in-service upgrade training programs of benefit to several
different commercial tenants;

o efforts -- perhaps involving coordination of tenant contributions toward a
scholarship fund -- to encourage and guide capable young residents to
educations preparing them for ultimate promotmn to top professional and
management jobs.

o hold a conference within the first year after the opening of HOST Park to
help establish linkages and begin to formulate a more specific plan.
Conferees should include appropriate resource agencies; tenants and potential
tenants; and NELM/HOST administrators. The conference might also include
other Big JIsland scientific and technical employers, such as astronomy
research operations. Jt is unlikely that this early gathering would produce an
exact plan for implementation, but it should result in an overall strategy and
timetable for developing the program.

o investigate the possibility of implementing a program of employer incentives

for participating in a centralized program for job recruitment and scrsening,
in-service upgrade training, scholarships, ete.
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In addition to increased employment and income, expansion of NELH and the -
development of HOST will contribute to a more dzversmed and stronger economy
for West Hawau, lawaii County, and the state.

Given high Big Island unemployment rates, the state and (particularly) county
governments have expressed concern that any economic development projects initi-
ated in West Hawaii lead to as much employment as possible going to longtime
residents. :

Thus, the primary objective-is to maximize emploeyment for longtime West Hawaii
residents, with secondary consideration for needy longtime residents of other
Hawaii areas. Mandatory local-hiring requirements for commercial tenants would

not be feasible or desirable, and so the principal methods for attaining this . .. ..

ob]ectwe would involve training and education--including in-service upgrade--to
increase the competitiveness of longtime residents. Supporting strategies might
include community awareness efforts and employer inecentive programs. Potential
elements for such programs are discussed in Appendix G. Briefly, they are:

o community outreach to stimulate awareness and interest, especially amaong
young-peaple;

o establishment of an advisory committee or some other structure to assure
linkages with the available resources;

o use of these linkages to solicit and screen job applicants for NELM/HOST
employers, and to encourage development of needed educational programs
which are identified as necessary for improving the ‘competitiveness of
longtime residents for jobs;

o internships or summer job prbgrams for young psople;

o facilitating in-service upgrade training programs of bepefit to several
different caommercial tenants;

o efforts -- perhaps involving coordination of tenant contributions toward a
scholarship fund -- to encourage and guide capable young residents to
educations preparing them for ultimate promotion to top professmnal and
management jobs.

o hold a conference within the first year after the opening of HOST Park to
help establish linkages and begin to formulate a more specific plan.
Conferees should include appropriate resource agencies; tenants and potential
tenants; and NELH/HOST administrators. The conference might also include
other Big Island scientific and technical employers, such as astronomy
research operations. It is unlikely that this early gathering would proeduce an
exact plan for implementation, but it should result in an overall strategy and
timetable for developing the program.

o investigate the poss'lblhty of implementing a program of employer incentives

for participating in a centralized program for job recruitment and screemng,
in-service upgrade training, scholarships, etc. :
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2.3 Population Growth and Hausing
2,31 Existing Situation

The average increase in housing units during the 1970s for North Kona and all of
West HaWai_i (North Kona, South Kona, and South Kohala) averaged 492 and 700 per .
year, respectively. Foeusing only on units occupied year-round by residents (ahd-
eliminating second homes and units available to the visitor market), the average
increase for Kona and West Hawaii was 317 and 480 per year, respectively. :

Housing prices in Kona increased rapidly in the late 1970s, resulting in average
horne prices that were much higher than in Hilo and other areas of the Big Island.

“Thess price iricreases far outstripped Teported family income, which is a‘particular -~

concern given that the economic and population growth in Kona was driven. by
growth of the low-paying visitor industry. Also, the waiting list for homes offered
by the Hawaii Housing Autherity (HHA) was long, and a large number of homes
were thought to be dilapidated based on the fact that many are over 50 years old.
Since 198{] however, housing affordability has improved greatly.

2.3.2 Impacts and Mitigating Measures

Full and intensive development of NELH and HOST would support about 5,040 to
11,900 people in Hawaii, with 3,560 to 6,400 in West Hawaii and 1,480 to 3,500

elsewhere (see Table 4-9),

Even though companies at NELH and HOST can be expected to hire a number of
people locally, the increased employment oportunities in West Hawail will
contribute to net inmigration, since tourism development is expected to cause West
Hawaii to be a |abor-short area. 1t ias assumed that if a local resident obtains a job
at NELH or HOST rather than one in the visitor industry, then that job in the
visitor industry is available to workers from outside the region. Similarly, if a
local resident obtains a job at NELH or HOST rather than moving off-island; then
out migrations is reduced. In either case, the result is an increase in net
inmigration. Given the above population supported by NELH and HOST and
assuming a rapid 10-year development period, then the increase in the West Hawaii
population contributed by the two developments will average about 356 te 840

people per vear.

As with most new people maoving into an area, the added population cam be
expected to be younger (20 to 30 years of age), to have more education, and to be
more mobile than average. Futhermore, most will be single, and either from Qghu

or the mainland.

Corresponding to the projected population increase generated by NEILLH and HOST,
the two developments will provide support for 1,680 to 3,970 homes statewide, with
1,190 to 2,800 homes in West Hawaii, and 490 to 1,170 homes elsewhere. For West
Hawaili, the increase would average about 119 to 28[1 homes per year, assuming full
and intensive development within a 10-year period. For comparison, the average
increase in housing units during the 1970s for North Kona and all of West Hawali
(North Kona, South Kona, and South Kohala) averaged 492 and 700 per year,
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respectively. Focusing only on units occupied year-round by residents (and
eliminating second homes and units available to the visitor market), the average
increase for Kona and West Hawall was 317 and 480 per year, respectively.

Community surveys conducted in 1976 and 1980 indicated that housing is a major
concern with West Hawaii residents (County of Hawaii, Kona Reqional Plan, 1982).
- The principal issue has been the high price of housing and problems of affordability.

For berspective,-however, the following should be noted:

_--Hllgh housing prices are correlated with healthy, growing economies, while low
huusmg prlces are correlated w1th unhealthy, dechmng economies.

-—The rap:d growth in housmg prices in the 1ate 19708s was part of a nationwide
short-term upswing in the real estate price cycle.

--Even though housing prices increased greatly during the 1970s, housing in
Kona improved in terms of a higher percentage of residents owning their own
homes, fewer units lacking some or all plumbing, and less crowding (see
Table 4-6). :

~-The extent to which the long waiting list for HHA homes indicated housing
problems rather than housing bargains is unclear.

--The number of homes 50 years old or older that are dilapidated rather than
old but well maintained is unknown. -

--Some retirees may report low incomes, but may be able to afford relatively
expensive homes because of accumulated wealth and/or unreported tax-
exempt income.

--Some workers in the visitor industry thought to have severe affordability
problems actually do not, inasmuch as over 25 percent of the workers in the
visitor industry receive tip income and this income can be very substantial
(e.g., waiters and waitresses in popular restaurants have been found to earn
3.5 times their reported income).

--The majority of workers who are dependent indirectly upon the visitor
industry probably do not have severe affordability problems since most of
these workers have bhigher than average incomes; their problems of
affordability are probably similar to most other middle-income families in
the state who live in an area having a healthy economy and relatively high
houslng prices.

--Some of the people holding lower paying jobs in the visitor and other
industries are, in effect, on extended working vacations in Hawaii, and do not
require high-quality permanent housing; the number of such workers appears
to increase during periods of rapid expansion of the visitor industry.
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--Some of the condominum units intended for but not rented to visitors have
been made available to residents at bargain rental rates, considering the
amenities provided; however, the number of such units made available to
residents decreases during boom periods when additional housing is needed

most.

--Since 1980, housing affordability has improved greatly; mortgage rates have
dropped substantially and, as measursd in constant dollars, single-family
housing prices in Kona have drapped 38 percent (Locations, Inc., Hawaii Real
Estate Indicators, April 1985). But similar to the increase in real estate
prices in the late 1970s, the recent decline in housing prices has been part of

a nationwide short-term down-swing in the real estate cycle. And even with

~ lower mortgage rates and Housing prices, problems of housing affordability
still remain.

Regarding the future, however, West Hawaii is expected to have higher housing
prices and increased problems of affordability. This can be expected throughout
Hawaii County, the state and the nation as a result of a nationwide upswing of the
real estate cycle. In addition, West Hawalii is expected to experience large jumps
in construction and visitor-industry employment along with large jumps in housing |
demand as a result of developing or expanding the Hyatt, Mauna Kea, Kona Village,
Mauna Lani and other results and hotels.

The contribution of the NELH and HOST projects to high housing prices in West
Hawaii is expected to be comparatively modest since expansion is expected to be
relatively gradual, and the bulk of the housing demand will be generated by growth
in the visitor industry (over 825 residential units per year for Kona and Kohala;
County of Hawali, Kona Regional Plan, 1982). Furthermore, workers directly and
indirectly dependent upon the NELH and HOST projects should be better able toe
afford housing in West Hawaii than those dependent on the visitor industry since,
on average, those dependent on NELLH and HOST will have higher wages.

A portion of the NELH and HOST workers may encounter prablems of housing
affordability. Mitigating measures designed to moderate the general increase in
housing priees, many of which are given in the Kona Regional Plan, include:

--Increase the supply of developable land by liberal state districeting and county
zoning, and government development of roads, water, sewers, etc.

--Increase the supply of affordable housing by reduecing lot sizes and allowing
increased densities, thereby reducing the amount of land required for each
home.

--Decrease construction costs by relaxing requirements for off-site and on-site
improvements, allowing manufactured housing, and simplifying and shortening
the permit approval process.
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Mitigating measures designed to assist qualifiying low- and moderate-income
households include:

-—Provide direct income supplements, including: (1) rent subsidies administered
by the HHA; (2) mortgage supplements under the state Hula Mae Speecial
Assistance Program; (3) and general financial assistance under a variety of
programs administered by the Hawaii Department of Social Serviees and

Housing.

--Provide low-interest mortgéges to first-time home buyers financed with tax-
exempt state revenue bonds.

_Fxempt county property taxes.

—-Provide, under State, County or Federal Housing Program, housing at below
market rents or prices.

~-Provide, under the State Housing Program, state land at below market rents
or prices,

—Provide low-interest rehabilitation loans to correct deteriorated and
hazardous eonditions.

Unless otherwise stated, most of the resources required to implement these
mitigating measures will come from the state general fund, general obligation
bonds, or project generated revenues. Tax revenues needed to cover the added
expense will derive from the expanded economie activity made possfole by the
HOST Park. For the state, most revenues will derive from excise and income 1axes
paid by the higher-income employees. For the county, most tax revenues will
derive from property taxes on HOST Park and commercial operators at NELH and
on the homes of the higher-income employees.

Although increased employment generated by HOST and NELH may impact the
West Hawaii housing market, unlike resort development, where the number of
potential employees is known and where employees all come "on-board" at the
same time, the contribution of the proposed projects is difficult to estimate.
Mitigating measures, if required, will be developed in coordination with the County
of Hawaii, Department of Housing and Community Development. In addition, the
State of Hawaii, through the !awaili Housing Authority, will take whatever
appropriate actions are required in order to insure that the development of HOST
Park and expansion of NELH does not exacerbate the West Hawail housing
situation.

3.0 Public Facilities

3.1 Schools

3.1.1 Existing Conditions

Konawaena Intermediate and High School serves both North and South Konaj its
September 1984 enrollment for grades 7-12 was 1,439. (Enrcllment figures in this

section provided by Mr. Ed Matsushige, student demographic specialist, Hawaii
State Department of Education.) Other public elementary schools in North Lona
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include Kealakehe (grades K-8, enrollment 1,244), Konawaena Elementary (K-6,
enrollment 613), Kahakai (K-5, enrollent 440), and Holualoa (K-6, enrollment 321).
An additional 116 students were enrclied in the private Internatmnal Christian
School (grades K-11, with plans to add grade 12).

Other public elementary schools in South Kona are Honaunau (K-8, enrollment 362)
and Hookena (K-8, enrollment 154). An additional 18 students were enrolled in the
private Kona Adventist school {(grades 1-8).

The only public school ih South Kohala is the Waimea Elementary and Intermediate
School {K-9, enrollment 835). For grades 10-12, students are bussed to the
Honokaa High School in Hamakua. There are three private schools in and around

Wairneai Kamtiéla Montessari Sehools (K3, enrallment 29), Parker Schoal (72127

enrollment 91), and the Hawaii Preparatory Academy (K-12, enrollment 580), which
serves both loecal students and boarders from around the state.

3.1.2 Potential Impacts and Mitigating Measures

The State Department of Education usually does not predict future enroliment
based on planning for possible developments in a region. Rather, it waits until such
plans enter more concrete stages, such as zoning changes or the start of actual
construction. Because of this, there is no long-term plan for new facilities.
However, all West Hawaii public schools are considered to be operating at capacity
(Howard Lau, planner, Hawaii State Department of Education, personal
communication, June 1985), and expansmn is therefore likely to take place with or
without the proposed project.

The additional population supported by the NELH/HOST Park project would speed
the trend for new schoel development. A rough estimate of the demand can bse
derived from 1980 Census figures, which indicate that 21 percent of the West
Hawaii population consisted of children in the 5 - 17-year-old schocl-age range.
This percentage may drop in the future due to declining birth rates and continued
in-rnigration of childless subpopulation (young transients or retirees). Using the 21
percent figure as a liberal predictor, the project-supported additional population
would include 1,058 school-aged children under Scenario A, including 748 in West
Hawaii; 1,705 children under Scenario B, including 1,205 in West Hawaii; and 2,499
children under Seenaric C, including 1,764 in West Hawaii.

At present, it cannot be predicted in which towns or districts the heaviest demand
for new school facilities would be felt, nor can it be said how much of the demand
would be for public (as opposed to private) school facilities. However, it is
reasonable to assume that the projected 400 to 900 skilled and professional warkers.
at the NELH/HOST Park facilities would be particularly interested in the well-
established private school in South Kohala.

3.2 Health Care

3.2.1 Existing Conditions

A new 75-bed state-operated Kona Hospital in Kealakekua is the primary health
care facility for North and South Kona. It offers surgery and most other medical

services not reqguiring highly specialized physicians or technology. Seuth Kohala
residents are served by the Lucy Henriques Clinic in Waimea (not a hospital, but

IV - 60




with two holding beds) and two state-operated hospitals in adjacent districts: the
26-bed Kohala Hospital in Hawi, North Kohala, and the 44-bed Honokaa Hospital in
Hamakua. None of these facilities offer surgical services; they are criented to
stabilizing emergency patients until they can be moved to other hospitals.

3.2.2 Potential Impacts and Mitigating Measures

Hospitals serving West Hawaii generally operate at less than capacity but can be
full on o6ccasion. The State Health Department has received a $200,000 long-term
planning appropriation for either additions to the existing Kona Hoespital or
improvements on an additional site. There are also plans to rebuild the old wooden
Honokaa Hospital which serves South Kohala residents. While anticipated resort-

induced population growth will increase the need for acute.care facilities, there - - -

may be an even greater need for long-term care due to the number of retirees
moving to West Hawaii (Donald McGrath, administrative assistant to the Deputy
Director, State Health Department, personal cemmunication, June 1985).

While there are no official standards, health planners tend to use a "rule of thumb"
which prescribes four hospital beds per 1,000 resident population. Thus, the
additional resident population supported by the proposed project would require
about 20 new beds, including 14 in West Hawaii, under Seenario A. Under Scenario
B, the need would be for about 32 beds, including 23 in West Hawaii. And under
Scenario C, the need would be for 48 beds, including 34 in West Hawaii. Jt cannot
be presently determined whether the new West Hawaii beds would be in the form of
additions to one or more existing hospitals, or whether a new facility will be
required.

3.3 Fire Protection and Emergency Rescue
3.3.1 Existing Conditions

Residents of all three districts have 24 hour a day county fire protection services,
365 days a year. North Kona's fire station is located in Kailua. There are five
vehicles operated by three shifts of 10 men each. At Captain Cook in South Kona,
three shifts of six men each operate three vehicles, and a similar number of
personnel and vehicles. are based at the Waimea Fire Station in South Kohals.
There are also three volunteer fire stations -- a two-truck station at the Kona,
Village resort complex in North Kona and two one- truck stations at Walkoloa and
Puako in South Kohala.

Ambulance and emergency rescue are also Fire Department functions, and vehicles
for these purposes are included in the foregoing counts.. A State Airports Division
emergency fire squad is also located at the Keahole Airport adjacent to the present
NELH facilities, but equipment and personnel are restricted to alrport situations.

3.3.2 Potential Impacts and Mitigating Measures

New county fire and emergency rescue facilities are usually planned in response to
eXisting need rather than estimated future demand, although some discussion is
now underway with South Kohala resort developers about the possibility  of
improved protection there. Need is a function not only of population but also of
risk factors, and this makes it difficult to make conrete assessments of project
impacts. The impact of the additional West Hawaii resident pgpulation would
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depend not only’ on which developiment scenario most accurately projects
population growth, but also upon timing of growth and distribution of population
among the three West Hawaii districts under consideration. A concentration of
population in South Kohala or North Kona would simply hasten the creation of new
facilities needed to service the growth expected to take place anyway; a similar
concentration of project-related population in Scuth Kona is rather unlikely but
would have a more obvious effect on fire and emergency facilities. In either event,
the expanded population will require more protection, but at currently unknown

iocales, rates and levels. -

The proposed new NELH/HOST Park facilities themselves would be located
approximately 8-10 minutes away from the nearest fire station (in Kailua), which is
.considered. adequate. protection. for the_site_itself (Albert Kaaihili, Kailua Fire

' Station rescue specialist, personal communication, June 1985).

3.4 Police Protection
3.4.1 Existing Conditions

North and South Kona comprise a single police district currently consisting of a
total workforce of 71 (Inspector Robert Pung, Hawaii County Police Department,
personal communication, June 1985). The district headquarters are in Captain
Cook, with a substation in Kailua which serves as a check-in spot. The Captain
Cook facilities are overburdened, and the Kona police also rent office space from
private individuals. There are plans to move the district headquarters to a new
office at Kealakehe, North Kona. Construction is scheduled to begin late this year
or in early 1986, with opening in late 1987 or early 1988.

South Kohala is covered by a station in Waimea with 19 total personnel. This level
of staffing is adequate to provide 24-hour protection when all officers are present,
but illness or vacations periodically result in the station being shutdown during the
midnight (11 p.m. to 7a.m.) shift.

Private security forces at major West Hawaiil resorts supplement public police
protection.

NELH presently shares the cost of a private security centract with its clients. It
has yet to be determined whether private security for the HOST Park would be
handled on a joint basis with NELH or separately through the state or the future

tenants' association.
3.4.2 On-gite Impacts and Mitigating Measures

County police officials have limited experience on which to base estimates of the
types or amount of crime which can be expected on-site at an expanded NELH or
new HOST Park; however, the most likely concerns would be burglary and
vandalism (Inspector Robert Pung, Hawaii County Police Department, personal
communication, June 1985)., If public use of the beach recreational areas
increases, there could also be some crime of the nature associated with beach
parks -- larceny, pubiic disturbances, and occasional assaults or rapes. When the
Kona police station is moved from Captain Cook to Kealakehe in late 1986 or early
1987, the NELH/HOST site wgil be substantially closer to police headquarters than

at present.
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Demands for county police services at the project site would be mitigated by the
continuation of current policies restricting public beach access to daytlme hours
and by private security arrangements.

3.4.3 Regional Impacts and Mitigating Measures

As with fire protection services, police facilities and personnel are expanded in
response to documented need (i.e., reported crime and case loads) and not in
response to anticipated new population or development. Thus, impacts ecan be -
estimated in only a rough and general way. - :

Additional police personnel will be required for the pop.uiation which will be
supported by the project. While the actual need will be determined by the crime

generated by “this  population, a rough estimate can be made based on existing - =~

islandwide ratios of police personnel to population. For the four-year period from
1980 to 1983, data on authorized police personnel strength (Hawaii County Police
Department, 1984) and estimated population (Hawaii State Department of Planning
and Economic Development, 1985b) lead to average figures of 2.75 sworn officers
and 0.64 permanent civilian employees -- for a total of 3.39 positions -- per 1,000
residents. (NOTE: Actual strength has usually been about 90 percent of authorized
strength.)

Applying this average to the projected additional peopulation associated with the
project, Scenario A would require 17 additional authorized police personnel,
including 12 in the three West Hawaii districts; Scenaric B would require 27.5 new
positions, including 19.5 in West Hawaiij and Scenarioc C would require 40 new
positions, including 2B.5 in West Hawaii. . Jt should be noted that county police
would consider the average 3.3%9 positions per 1,000 residents as somewhat
inadequate because current staffing has been limited by budgetary considerations.
If more county revenues become available for police protection, the additional
population could result in more police personnei than indicated by the foregoing
estimates. ‘

3.5 Solid Waste Disposal
3.5.1 Existing Conditions

Solid waste collection is handled on a privately-operated basis on the Big Island.
Refuse trucks in West. Hawaii deliver the waste -to sanitary landfills. (Only
conventional solid waste is currently accommodated on the island; there are no
hazardous waste disposal sites.) NELH currently shares private refuse collection
costs with its tenants.

At present, all three West Hawaii districts are serviced by one county-operated
sanitary landfill near Kailua. This landfill will be operational for three or four
more years, until urbanization in the Kailua area will require it to be closed. At
this time, the Sewers and Sanitation Bureau of the' County Public Works
Department plans to open a new solid waste landfill at Pu'uanahulu in North Kona
{Harold Sugiyama, DlI‘BCtDI‘, Sewers and Samtatmn Bureau, private communication,
June 1985). :
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3.5.2 Potential Impacts and Mitigating Measures

Additional solid waste would be generated directly by NELH/ HOST Park tenants
and indirectly by the additional population supported by the project under the
various development scenarios. Collection from both sources would be on a
privately-sponsored basis. - Within the HOST Park, this would prebably be handled
"on a contractual basis through the tenants' association. NELH's arrangement to
share refuse collection costs with its tenants is likely to continue as facilities
expand, although it is also remains to be worked out whether NELH and the HOST
Park could arrange a joint refuse collection arrangement. S

A matter for particular attention in the future is improved refuse bins or trash

-.cans at the beach recreational areas. . ... - oo cooieao-eo ool Lol

According to the director of the county's Sewers and Sanitation Bureau (Harold
Sugiyama, private communication, June 1985), the new Pu'uanahulu landfill
scheduled to open in North Kona during the late 1980's is large enough to offer an
indefinite lifespan. The director sees no problem in accommodating the additional

solid waste. ‘
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G. SOCIO-CULTURAL ATTR]BUTES AND RECREATION RESOURCES
1.0 Historical/ Archaeological Sites

1.1 Historical Background

According to the Department of Land and Natural Resources Historie Preservation
Office, based on current interpretations, the HOST/NELH area was probably
settled in the A.D. 1400s. As stated in an attachment to their comments on the
Notice of Preparation for this EIS (Part VIIT)s

It (the area) had a small population prehistorically and an even smaller

.population . in early historic times. - A few permanent dwellings were -

along the shoré with numerous temporary habitations (e.g., shelter
caves and C-shaped shelters) just behind or along the shore. Trails led
inland across the barren pahoehoe flows to the agricultural fields
situated at about the 800 - 2200 foot elevations. Along these trails,
there were shelters (caves, C-shaped enclosures, etc.) and cairns, the
latter apparently marking the trails and shelters. Major trails crossing
through these lands parallel to the shore were the prehistoric/histaric
coastal trai]l (the 20th Century jeep trail) and the historic period
Mamalahoa Trail.

1.7 Existing Conditions

Eight archaeological surveys have been done in the HOST Park parcel, and 7 have
been done in the NELH parcel. More surveys are listed in Appendix J. These
surveys included intensive surveys and excavations. The HOST Park and NELH
parcels contain archasological sites along the coast and lower barren pahoehoe
areas. Nearly all sites fitting permanent housing criteria along the coast have been
carefully mapped, minimally excavated, and minimally dated. Smaller sites have
been mapped in detail, excavated and dated only along the NELH access road.
Deposits were generally shallow and limited. Maost smaller sites have not been
mapped in detail, nor have they been excavated in cases where deposits are
present.

1.2.1 HOST Park Site

The most recent reconnaissance survey of the HOST Park site was conducted by
Chiniago, Inc. in January 1985. Although the archaeologist reported locating 45
sites on the property, the number was corrected to 44 by DLNR., In addition,
because DLNR was in the process of updating their site numbering system at the
time of the survey, Chiniago, Inc. was not able to receive a block of permanent site
numbers to assign to the sites. Since that time, DLNR has assigned permanent
numbers to the sites as part of their review of the project. Figure IV-6 illustrates
the location and original numbers of the sites identified in the Chiniago survey.
Figure TV-6a illustrates the location of sités by their new numbers. Table 4-10 lists
the sites by old and new numbers and prtmary features present.

The hlStOI‘lC Mamalahoa Trail, also known as the King's nghway, bisects the park
site from north to south (F'igure 1-2). The trail is currently impassable in many
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Table 4-10. Archaeological Sites at the

HOST Park Site

New Site #

10151
10152
10153
10154
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10156
10157
10158
10159
10160
1016l
10162
LOL6&3
10164
10165
10166
10167
10le8
10169
iol70
10171
10172
10173
10174
i0L75
10176
10177
130178
10179
13180
1018l
10182

5604
10184

1919

10185
5603
10186
1917
1917
10187
10188
10189
10190
2

Description

Midden Scatfer
Stone Mound -
Stone Mound
walied Habitation

‘Habitation Cave— @i

Stone .Mound

Stone Mound
Clearing

4 Habitation Shelters
Stone Mound

Mounds & Shelter
Stone Mound
Habitation Snelter
Clearing
Habitation Shelter
Habitation Shelter
Stone Mound
Habitation Shelter
Stone Mound
Habitation Shelter

Hapitation Shelter

Habitation Shelter
Habitation Shelter
Stone Mound
Habitation Shelter
Stone Mound

4 Habitation Shelters
Petroglyphs
Habitation Snelter
Habitation Snelter
2 Stone Mounds
Various fFeatures
Sshelter & 2 Mounds
Lava Bubble
Habitation Shelter-
Midden Scatter
Habitation Shelter
Stone Mound
Snelter, Wall & Cave
Habitation Shelter
4 Stone Mounds

2 Stone Mounds
Stone Mound
Habitation Shelter
Mamalahoa Trail




areas and has been completely obliterated, in some places, by the Keahole Alrport
runwa_y. .

A copy of the complete revised archaeological report is available for public review
at HTDC, OEQC, UH Environmental Center and selected libraries.

1.2.2 NELH Site

An archaeological reconnaissance of the NELH property was conducted from
August 6 through August 10, 1984 by the Department of Anthropology, Bernice P.
Bishop Museum, under contract to the Marine Sciences Group, Department of
Paleontology, University of California, Berkeley. The purpose of the survey was to

determine the. presence or.absence and general nature of.surface archaeological-- -

remains with the project area.

Twenty-four sites were recorded during the survey (Figure 1V-7). Bishop Museum
reports that the majority of sites are concentrated along the coast, near brackish-
water pools. The sites are composed of more than 60 individual features and
include 8 platforms, 14 enclosures, 2 historic house sites, 4 trails, 5 ahu (cairns), 2
papamu, 5 hrackish (anchialine) pools, 5 cave shelters, 9 rock-filled crevices, 1
petroglyph area, 2 C-shape shelters, 4 walls, and numerous rock alignments.
Table 4-11 lists the sites by number and primary features present. The surface
remains were reported to be in only fair condition and have been subjected to a
number of destructive forces. The museum believes that site deterioration is
caused primarily by natural forces, including high surf and winds, and vandalism.
Sites located near the shoreline (and thus exposed to high surf) are in worse
structural condition than coastal sites situated further inland. Bishop Museum's
complete report is available for public review at HTDC, OEQC, UH Environmental
Center and selected libraries.

1.3 Site Significance

The sites in the area are primarily significant for the information they contain on
the prehistory and early history of the area. Despite looting, much informaton is
still present in the sites. Architectural remains still stand, and archaeological

excavations have shown that depaosits with important information do exist in some
sites.

1.4 Impact Producing Actions

The following actions, to be undertaken during the development and operation of
the project areas, may directly or indirectly 1mpact the archaeological sites in the
area: -

o Road grading and underground utility placement;

o Construction and placement of up to 10 pipes and associated pumping systems
in the coastal area;

o Construction of seawater return flow disposal areas;

o Subdivision of parcels and copstruction of impravements on them;
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Table 4-11 — Archaeclogical Sites at the
Natural Energy Laboratory of Hawaii Site
Keahole, Hawaii

Bishop Museum
Site Numbers

Primary Features Present

D15-11(-1 ta -3b)

D15-12(-1 to -4)
D15-13
D15-14(-1 to -3)

- -D15-15(-1 to -10) - -

D15.21%
D15-22+%
D15-23(-1, -2)%
D15-24(-1, -2)%
D15-25(-1, -2)
D15-26%

D16-5
D16-6(-1, -2)
D16-7

D16-8
D16-9(-1, -2)

D16-10

D16-11
D16-12(-1, -2)*
D16-13(-1, -2)*
D16-14%
D16-15%
D16-16*
D16-17%

Four enclosures.
Enclosure, wall, two platforms. ‘
Platfrom.

Platform, two enclosuras.

two cave shelters, two ahuy,
petroglyph area, two walls, and two
brackish pnols.

Eight rock-fillaed crevices.
Rock-filled zrevice.

Platformn, enclosure.

Modified shelter cave, C-shape.
Shelter cave, piatform.

Ahu.

Enclosure.

Platform and historic house site.
Enclosure, two platforms.
Historic house site.

Enclosure, C-shape shelter, two
brackish pools.

Enclosure.

Enclosure.

Enclosure, wall.

Cave shelter, ahu.

'Opihi-~shell trail.

‘Opihi-shell trail.

Basalt stzpping stone and coral.

'Opihi-shell trail.

*Museum site number assigned at completion of this survey. Remainder assigned
by Cordy (1978).
Source: Department of Anthropology, Bernice Pauahi Bishop Museum, An

Archaeological Reconnaissance of Natural Energy Laboratory Hawaii (NELH).

Property, Keahole Point, North Kona, Hawai'i. ‘October 1984.
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o Increased activity on the sites, including up to 3,190 employees; and,
o Increased public access to the shoreline areas.

These impacts may destroy or damage historic sites, and they might inadvertntly
increase looting through increased public access.

1.5 Potential Impacts and Mitigating Measures

Following the State Historic Preservation Office's recommendations, mitigation
will foeus on (1) preservation of excellent examples of different site types in the
HOST and NELH areas, and (2) on archaeological data recovery at sites where
~-gignificant ~information ~is 8kl uArecarded “and/or “unrecovered:” All the sites -
meriting preservation and data recovery will be placed in protected "no build"
zones until preservation or archaeological data recovery is concluded. Based on
the Historic Preservation Office's comments, a number of sites in the HOST and
NELH areas have already had their significant 1nformat10n recorded and/or
recovered, and these need no further consideration.

A historic preservation management plan is being prepared to include the details
for preservation methods and the details for methods and interpretations needed in
the archaeological data recovery work. This plan is to be reviewed and approved
by the State Historic Preservation Office before any preservat:on and data

recovery work oceur.

The State Historic Preservation Office recommended the preservation of one site
(the Mamalahoa Trail) and four examples of other site types (a historic period
permanent dwelling site, a prehistoric period permanent dwelling sits, a cave used
as a prehistoric period temporary-use shelter, and a C-shaped enclosure also used
as a shelter). These are sites that serve as examples of Hawaiian adaptation to the
environment. They proposed that HOS5T and NELH jointly select one excellent
example of each type from either parcel for preservation. Among the sites which
have been selected, subject teo concurrence by the State HIStOI‘lC Preservation

Office, are:
o The Mamalahoa Trail in the HOST Park.

o D16-5 through D16~ 11, a set of historic period permanent dwelling sites, in
the NELH area.

o Site 1919, a prehistoric period permanent dwelling site, in the HOST Park.
o Site 1917, a cave shelter in the HOST Park area.

0 One C-shaped shelter, in the HOST Park area. (Selected from sites 10159,
10161, 10163, 10172, 10173, or 10190)

Detailed preservation approaches will be presented in the management plan and
will be reviewed and approved by the State Historic Preservation Office.

The State Historic Preservation Office recommended archaeolegical data recovery

at all sites still containing unrecorded or unrecovered significant information. This
work is feasible given the small size of the sites and their shallow depomts, and is
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desirable given the possibility of increased looting and development. Table 4-11
lists the sites needing data recovery work in the HOST and NELH parcels. The
needed work includes detailed mapping and excavation at those sites with deposits.
The management plan will specify the minimum field and lab methods needed and
the minimum interpretive analyses needed. Interpretations will include site-
specific dating and functional interpretations and a general reassessment of the
history of this area's land units (the Kalaoa and OOma ahupua'a) based on the site
findings. The management plan and its scope of work for data recovery is to be
approved by the State Historic Preservation Office before any data recovery work
is conducted. The State Historic Preservation Office will also evaluate the
archaeological fieldwork for adequacy and pravide a statement of adequacy before
construction can proceed, and the Office will evaluate the archaeoclogical final

report to ensure ab and interpretive analyses have been adequately covered. Only ™ "~

after this report is accepted by the State Historic Preservation Office as adequate
will the archaeological data recovery work be complete.  {Note: The
. archaeological data recveery work may well proceed in increments in conjunction
with development phases. The State Historic Preservation Office has indicated
that this approach is acceptable and that adequacy review can be by increments.)

2.0 Recreational Resources
2.1 The Project Area
2.1.1 Existing Conditions

The Keahole region is one of the most important in the state for sport diving, as
well as for commercial collecting of aquarium fish. In addition, the best board
surfing site in the district of Kona is located nearby. The four miles of rocky
shoreline from Kaloke to Keahole Point are backed by a long, sandy reach of storm
beach that is frequented by beachcombers, campers, fishermen, sunbathers,
picnickers, surfers, and scuba divers. The two most popular sites on this beach are
"Pine Trees" and Wawaloli Beach. :

The Keahole Point region is of high value for shoreline and ocean recreation on
both a regional and island-wide scale. Although the entire area is undeveloped
except for the NEHL. facility, it receives high use as a wilderness beach park. In
the entire district of Kona, which begins at Manuka to the south and extends to
Anaehoomalu in the north, there is only one public beach park where camping is
permitted--remote Milolii Beach Park. The proximity and security (the NEHL
access road is locked from 8:00 p.m. to 6:00 a.m.) of the Keahole shoreline have
made it a highly desirable site. In addition to camping, the area offers many
excellent opportunities for a variety of ocean recreation, including one of the best
surfing sites and one of the best scuba diving sites in the Kona district.

The four-and-one-half miles of rocky shoreline from Keahole Point to Mahajula
consist of low sea cliffs, some of them veneered by storm heaches of black sand.
Malkolea Beach is the only beach along this reach where the sand meets the ocean.
This area is less accessible than the area immediately south of Keahole Point and it
attracts primarily pole fishermen with four-wheel drive vehicles.

Discussion of recreational activities by location along the coastal arsas of the
project site are presented in Appendix F. :
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2.1.2 Impacts and Mitigating Measures

Siting of corridors and associated construction activities for up to 16 additional
cold water and warm water intake pipes and associated pumps; improved access to
the coastal areas of the project; construction of a restroom and paved parking in
the coastal area; on-site presence of from 1590 to 3580 employeas; an unknown
number of additional visitors attracted to the project area; and project-induced
regional population growth of between 3,560 and 8,400 people may impact the
recreation areas adjacent to the project site.

The Keahole region is one of the most important in the state for sport diving, as
well as for commercial collecting of aguarium fish. In addition, the best board

“sUrfing sité on the island- of ‘Hawaii is located nearby. ~Pipelines through valuable =

sites would be detrimental.

The Keahole Point region is the most important wilderness ocean recreation area in -

the district of Kona. Despite the need for four-wheel drive vehicles to gain acess
to much of the coast, the shoreline is heavily used. If the NEHL-HOST facility
accomplishes its purpose on a large scale, it could become a major employment
center in the Kona district. If this occurs, employees can be expected to become
regular users of the Keahole shoreline, and the wilderness quality of this shoreline
will inevitably be reduced.

A visitor center is planned for the NEHL-HOST facility. This should be sited
within the developed portion of the property and should not be sited near the
shoreline. A shoreline visitor center would only increase vehicular and pedestrian
traffic along a section of an important wilderness ocean recreation area that is

already heavily used.

Although there is no question that the shoreline areas of the properties should be
left open for public use, recoimmendations to improve physical access to the
shoreline below the NEHL-HOST site are problematic. On the one-hand, plans for
preserving and facilitating beach access at NELH and HOST Park form a
significant companent of the project from the perspective of community values; on
the other-hand, access improvements could lead to overuse and congestion. This
would reduce the quality of the ocean recreation which is so attractive to present
users. Future planning for HOST Park will involve close coordination with the
County of Hawaii in order to reach a mutually acceptable solution that will address
the concerns of both the present users and the community as a whole.

Public activities at the shoreline may have to be monitored and controlled in the
future in order to insure that public access and use is consistent with conservatin

of the existing natural resources. Of particular concern is the practice of driving

on the sand {which disturbs strand vegetation), littering and vandalisim of historic
sites. Provision of the paved parking area will enable controls to be place on where
vehicles are allowed; if vehicles are restricted to existing trails and parking areas,
potential damage to the beach ecosystermn can be mitigated. It is also proposed that
trash receptacles be placed in convenient places to minimize littering. Mitigation
of archaeological sites by retrieving important information will serve to lessen the
impact of vandalism. In the future, a management plan with enforcement
provisions may have to be developed to preserve the shoreline resources.
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2.2 The Region
2.2.1 Existing Conditions

Existing recreational facilities in North and South Kona and South Kohala include
beach parks, historic sites, gyms, neighborhoad parks, golf courses, tennis courts,
and boat ramps, as well as other facilities. Sandy beach parks are limited on the
Big Island, and several West Hawaii beach parks (particularly those in South
Kohala) are important resources for Fast Hawaii residents as well. :

In North Kona, there are nine county facilities totaling 34 acres and two state
parks totaling 32 developed acres {plus 100 undeveloped acres at the Old Kona

Airport..park). .. The state also provides-school--playgrounds and boat ramps and -

harbors, and the largest public recreational facility near the project site is the
state's Honokohau Beat Harbor and Ramp. The U.S. National Park Service has
authorization to create a 1,300-acre "Kaloko-Honokohau National Historical Park,"
‘but no land has yet been acquired. In terms of beach parks, the major public
facility is the state park at the Old Kona Airport. There are no public gymnasium
facilities; most Big Island recreational halls were originally constructed by
plantations, and North Kona's limited plantation heritage led to no such facility.

In South Kona, there are nine county parks totaling 18 acres; the state's 154-acre
Kealakekua Bay marine park {of which only two land acres have been developed),
plus state playground and boat ramp facilities; and the 180-acre Puuhonua O
Honaunau ("City of Refuge") visitor-oriented National Park. Major facilities
include county beach parks at Napoopoo and Hookena and the state underwater
park at Kealakekua.

In South Kohala, public recreational facilities tend to be concentrated either in
Waimea or along the coast. The county operates three facilities totaling 23 acres;
the state has the 300-acre Hapuna Beach Park (with only 26 developed acres), plus
a gymnasium for county recreational programs, the Kawaihae Boat Harbor, and
Puako boat launch ramp; and the National Park Service administers the 35-acre
Puukohola National Historic Site. The state's Hapuna Beach Park one ‘of the
- island's most popular beach and camping areas.

2,22 Potentlal Impacts and M:tlgatmg Measures

Project- mduced population growth in the West Hawaii Reqgion of approximately
3,560 people {Scenario A); 5,700 people (Scenario B); or, 8,400 people (Scenario {“)
may impact the recreation resources of the region.

The County of Hawaii Recreation Plan {Hawaii County Department of Parks and
Recreation, 1973) recommends a standard of five acres per 1,000 resident
population for Group 1 (neighborhood and community) parks and 10 acres per 1,000
residents. for Group 2 (beach parks or other regionai-type) facilities. - The estimated

population growth under Scenario A would thus generate a total need for 25 Group :

1 park acres (including 18 acres in West Hawaii) and 50 Group 2 park areas
(including 36 acres in West Hawaii). Under Scenario B, the additional population
would require 41 Group 1 park acres (including 29 acres in West Hawaii) and 81
Group 2 park acres (including 57 acres in West Hawaii). Under Scenario C, the
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need would be for 60 Group 1 park acres (including 42 acres in West Hawaii) and
119 Group 2 park acres {including B4 acres in West Hawaii.

Land for Group 1 parks would be provided to the county by future residential
developers under the terms of the county's park dedication ordinance, which is
based on the recommended standard of five acres per 1,000 residents. land for
Group Z parks will be more difficult to acquire, especially in the case of expensive
coastal property for beach parks. However, both state and county agencies have
~ established plans and priorities for future park development or expansion, based on
availability of public funding. Also, there is substantial undeveloped acreage
adjacent to most of the state facilities.

*3.0'Uitéstyles; Values, and Social Cohesion 7
3.1 Existing Conditions

3.1.1 Lifestyles

-The Kona Coast historically has been populated by independent and individualistic
people. The "City of Refuge" National Park was the site of one of several havens
for breakers of ancient Hawaiian kapu's. In the late 19th and early 20th centuries,
Kona was again a refuge, this time for independent-minded people fleeing
plantation labor contracts elsewhere on the island. The small family-farm
operators continued this tradition of rugged individualism through the first half of
the 20th century. Kona fishermen also have a reputation for independence.

South Kohala, by contrast, was historically a much more close-knit eommunity,
following the establishment of the Parker Ranch in the 1800's. In the manner of
the times, ranch managers exercised extensive paternalistic control over most
aspects of their employees' lives, including the provision of housing and health

care.

In recent decades, the transition from an agricultural to a service-based economy
-- accompanied by substantial in-rhigration and demographic shifts -« has modified
these traditional patterns. South Kohala's social fabric has become .more diverse
and perimissive, while Kona residents now are more likely to belong to some
common social or economic institution (e.g., labor unions at major hotels).

As the district experiencing the earliest change and greatest mainland in-
migration, North Kona underwent perhaps the most difficult transition time during
the 1960s and early 1970s. Government agency personnel interviewed for this
report say that past social conflicts have diminished in recent years. Various
community segments have been brought together, in part, by a common effort to
obtain more government services and a greater recognition by state and county
decision makers of West Hawaii's potential for economic growth.

West Hawail residents today appear to differ markedly from East Hawaii people in
political and other value orientations. Kona (and, to some extent, Kohala)
residents reflected different views and attitudes in responses to a recent county-
sponsored "Survey of Big Island Residents on Planning and Housing Concerns'

(Hawaii Opinion, 1983):
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o West Hawaii respondents were more likely than other Big Island residents to
emphasize their love of good weather as the "best" thing about Hawaii life,
and they were more likely to talk about the high cost of living or of housing
when- asked about negative features. These had also emerged as the most
important points in a 1780 Kona survey conducted for the Kona Regional Plan
(Hawaii County Department of Planning, 1982).

o More than other Big Island residents, they expressed strong dissatisfaction
with local government, traffic congestion, and quality of schools.

o In particular contrast to Hilo-area residents, West Hawaii respondents
rejected government subsidies for new industry or tax hikes as mechanisms to
-encourage-either economic development or provision of-better services. -

3.1.2 Attitudes and Values

To date, no formal survey research has been conducted on community attitudes
toward the proposed HOST Park or NELH expansion. However, the county's 1983
planning survey (Hawaii Opinion, 1983) indirectly measured attitudes tnward
various industries. Results -- summarized in Table 4-12 -- suggest strong support
for aguaculture, both islandwide and in Kona. There was less apparent enthusiasm
for research activities, possibly reflecting the chosen example of Mauna Kea

observatories.

More broadly, recent surveys indicate that Big Island residents’ major priority for
government is to-stimulate economic development. In the most recent Hawaii
State Plan Survey, "Getting more jobs and industry for Hawali" was ranked
"extremely important" by 67 percent of the Big Island sample -- a higher
percentage than either: {a) was found in any other county in this statewide poll; e
{b) than Big Island residents gave to any other suggested government activity (e.q.,
cutting down on ecrime or improving education) (SMS Research, 1984, pp.8-18).
the county's survey, 68 percent of the islandwide sample, and 61 percent in Kona,
said the Big Island's economy "is in bad shape" (Hawaii Opinion, 1983, p.8). Despite
this emphasis on development, 67 percent of the islandwide sample, and 77 percent
in Kona, would not approve any economic development which restricted public
access to a recreational area (ibid., p. 9.

3.1.3 Social Cohesion/Crime

As shown in Table 4-13, Kona's rate of serious recorded crime during the early
1980s has consistently been 25 to 30 percent greater than the islandwide rate. It
has sometimes exceeded and sometimes fallen below the islandwide rate for serious
recorded erime. As in Kona, its 1970 crime rate exceeded the islandwide rate by
proportionately more than has been the case more recently. In the early 1980s,
South Kohala police have usually logged a particularly high (relative to population)
number of complaints about larcenies and vandalism. The area's beachparks, which
are islandwide recreational attractions, generate many of these problems.

Kona's relatively "fast-paced" lifestyle shows up in other polies data. With enly

about 23 percent of Hawaii County's total resident population (and less than 30
percent of de facto population, including visitors), the combined North and South
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Tahle 4-12 -- Community Priorities on
New Industrias For Big Island Davelopment

Survey Question: "If you had ten million dollars to help
industries on the Big Island, how would you use the money? That
is, which industries would you put money inte and how would you

divide it up?"

percentage of dollars per

respondents  respondent
ST T T T T T T T . TS T w.i ] ]'i ng ’to T ( avgd . over‘ ™ a} T -
assist respondents in
this industry this area)
island Kona island Kona
(%) (%) {millions of
dollars)
diversified agriculture 75% 75% $1.97 $2.12
tourism 73% 71% 3171 $1.89
aguaculture/fishing 65% 67% $1.35 $1.51
construction 53% 43% $1.14 $0.93
sugar 49% 35% $1.29 $0.70
geothermal related 41% 51% $0.78 $1.10
research activities (e.g.,
Mauna Kea observatories) 39% 40% $0.64 $0.72
heavy industry (e.g.,
manganese nodules) 25% 21% $0.43 $0.41
other industries 4% 3% ° $0.13 $0.07
no industry indicaied 10% 1% $0.51 $0.57

base: Kona -- 333; island -- 1055
note:  Parcedtagss nay adcad 199% becausa of multiple responses.




Table 4-13 -~ Rates of Recorded Serious
Crime for County and West Hawaii

1970 1980 1981 [932 1983
County
Recorded Part I Crimes* 2,046 6,078 6,377 6,375 5,652
Population ** 3,468 93,047 97,012 100,130 102,880

...Rate/10,000 Population - - 322.4 653.2---657.3 636.7 - 549.4 -

Kona (North and South)
Recorded Part I Crimes* 478 1,616 1,797 1,850 1,653
Population ** 8,836 19,922 20,999 22,133 23,329
Rate/10,000 Population 541.0 811.2 855.8 835.9 708.6
South Kohala
Recorded Part I Crimes¥* 127 339 283 337 247
Population ** 2,310 4,664 4,898 5,144 5,402
Rate/10,000 Population 549.8 726.8 577.8 655.1 460.9
Notes: * "Part I" crimes includs more sarious offenses -~
murder, rape, robbery, assau]t, burglary, larceny, auto theft.

*% 1970 population is U.S. - Census figure for April 1. 1980 - 1983

population figures are for July 1 of each year andwere estimated by

Community Resources, Inc. based on growth ratefrom April 1, 1980 U.S.

Census figure to Hawaii State Department of Planning and Economic

?gngopment (1985b) estimate of district populations for January 1,
83. '

Source: Computed by Community Resources, Inc., 1985, based on data
from Hawaii County Police Department Annual Reports (1971, 1981, 1982,
1983, and 1984). '



Kona police district logged 51 percent of all recorded speeding traffic violations in
1983 (Hawaii County Police Department, 1984). South Kohala alse had a slightly
disproportionate number of recorded hazardous traffic violations.

3.2 Impacts and Mitigating Measures

Three sociceconomic and/or demographic factors associated with this project have
the potential for social impact. In order of increasing importance, they are:

o Projected project-related population increases in the West Hawaii area of
3,560 under Scenario A, 5,740 under Scenario B, and 8,400 under Scenario C.

"o “Potential increased in-migration fram outsids of Hawail.
o Possible industry-related hiring practices (based on required skills).

Impacts associated with the potential continuation of West Hawail's rapid
population increase:

Dissatisfaction with Kona's high growth rate of the 1970s was apparent in the
surveys conducted for the WKona Regional Plan (Hawaii County Planning
Department, 1982) and for the county's islandwide planning efforts (Hawaii
Opinion, 1983), Rapid growth is disorienting to both psychological and social
stability, and it taxes public facilities and sérvices. However, it is not actually
known whether the NELH/HOST Park project will develop at slow or rapid pace.

The most problematic form of growth is that which comes in major periodic spurts,
as with the opening of large new factories or hotels. Since the Keahole project will
involve a number of relatively small enterprises starting up business gradually and
one at a time, it is unlikely to stimulate "boomtown" problems itself.

Impacts associated with increased in-migration from outside Hawaii:

If a signficant number of Asian firms move into NELH or HOST Park and cheoose to
impert many higher-level workers, this could bring a need for cultural adjustments
on both sides. At the moment, it seems more likely that in-migrants would come
from the Mainland (either upper-level personnel making an initial move or younger
persons already in Kona who see the chance to remain because of direct or indirect
employment). The social impact here would invelve intensification of existing
trends toward a more "mainland lifestyle" and value orientation. '

Impacts associated with industry-related hiring practices:

A frequent criticism of the visitor industry is that outsiders end up in top
management while local residents dominate the less desirable positions. High-tech
industries will also feature a spectrum of jobs, with the lower-level ones involving
very limited pay and monotonous tasks. Since upper-level jobs will require
specialized educstion and advanced degrees, the initial staffing pattern may well
tend to outsiders on top, locals on the bottem. This is unlikely to cause hmmediate
problems because of the present de.nand for jobs of virtually any nature, but it has
the long-term potential for resentment and alienation. (It should also be noted that
virtually any new industry with the capaeity to provide substantial employment
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would present the same problems, since few lbca_l residents seek tfaining for
higher-level jobs until they know those jobs actually exist.) .

For most of the potential negative lmpacts which have been mentioned, the best
mitigation would be a training and education program to inaximize Iocal
employment benefits at all job levels. It would be important for such a program to
attend to all segents of the longtime resident community.

A final set of potential social impacts involve particularly abstract and intangible
psychological considerations. One is the potential for increased community pride if
the NELH/HOST Park project makes Hawaii a world leader in ocean-based science
and technology. Related to this could be a sense of satisfaction that West Hawaii

has proved its potential for economic developent in fields other than tourism,

thereby earning even imore respect and recognition from the remainder of the
island and state. Such successful economic diversification could alse bring a
measure of security through the knowledge that the area has grown less dependent
on the sole and relatively fragile industry of tourism.
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H. THE NO PROJECT ALTERNATIVE

- 1.0 HOST Park

Under the no project alternative, the 547 acres of state land would remain vacant,
at least temporarily, until some other economic use is proposed. Any alternative
use would probably also be industrial in nature because of the close proximity to
the airport. Low or moderate income housing, for example, would not be suitable
because of noise and building restrictions. The area does not have unique features
that would make it desirable for a recreational park, except perhaps in the coastal
areas. The coastal areas will be maintained for public use.

" Alternative-industrial uses would not utilize the uniqie Tesources of the sife, such ™ 7

as the nearshore deep cold water. In addition, development of a traditional
Industrial park would put the state in competition with private developrments and
unnecessarily commit state resources to a project that the private sector is able
and probably more capable of developing.

If nothing is developed on the site, the vistas to the ocean will be uninterrupted and
undisturbed. Employment opportunitigs for Big Jsland residents will not be created,
but on the other hand, the housing situation would not be exacerbated. The
potential disruption of the aquifer and future change in the anchialine ponds would
not occur, and the marine environment would not disturbed, unless NELH expands
as planned.

Under the no-project alterative, the state would lose the opportunity to develop its
"high-tech niche in ocean-related industries. It will slow down the process of
economic diversification for the West Hawaii Region, now dependent almost
entirely on tourism. Mariculture and energy projects being developed at NELH
would probably leave the state when when expansion is required for full-scale
commercialization of the activity. Both the State and the County of Hawaii may
lose their chance to become world leaders in ocean-based science and technology.

2.0 NELH

Under the no-project alternative for NELLH, the Department of Energy (DOE) would
provide no more funding to the facility. The 30-inch DOE pipe would not be built
and the expanded closed- and open-cycle OTEC, desalination and SPOTEC projects

would not take place.

There would be no further expansion of either energy or mariculture activities.
The State of Hawaii would lose federal funds and other research funding.

The site is located near the airport and on low-lying ground. Its current use is
probably the most suitable for thes site. As DOE funding stops, and no further
mariculture or other research and/or praduction takes place, the facility would
probably be left with a minimal operation that could be supported by the state.
There would be no. expansion of mariculture and other projects. This would also
affect the success of HDST Park In addition, the state would lose its alternative

energy showcase,

vV -82




I. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE
AVOIDED :

1.0 Construction Impacts

1.1 Traffic:

There will be an unavoidable increase in traffic during the construction peried in
order to bring construction equipment and materials to the site. This impact will
be intermittent but it will continue for some time into the future as various
projects come on-line.

~1.2_Air Quality: ... . .

Increased traffic and the use of heavy construction equipment will lead to the
temporary generation of emissions from internal combustion engines. Construction
activities will lead to increased dust and particulate matter in the air. These
impacts will be mitigated by adhering to existing governmental air quality
regulations. :

1.3 Vegetation:

Construction of the on-land portions of the ocean water supply pipes and associated
pumps may destroy some strand vegetation. The area will be replanted

immediately to stabilize the beach sand.
1.4 Terrestrial Fauna:

Resident fauna in the areas directly disturbed by construction may be destroyed.
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 ne known
officially designated endangered or threatened terrestrial species that inhabit the
project site. Some invertebrate species inhabiting areas directly affected by
construction will not survive.

Noise from blasting, drilling and other construction activitiss will probably disturb
resident wildlife. There are no terrestrial endangered or threatened species in the
project area; the area is adjacent to the airport and thus subject to intermittent
noise from aircraft take-offs and landings.

1.5 Marine Fauna:

If trenching is required offshore, it will displace or destroy benthic organisms in
the line of the trench. Some damage coudld also occur to coral beds during the
placement of offshore pipelines. Noise and shock waves produced by drilling and
blasting in the nearshore waters may produce behavioral modifications among
motile organisms. Because the endangered humpback whale and threatened green
turtle could be affected, blasting will be prohibited when the whales are present
and visual surveys of the area will be taken prior to this activity to insure that
turtles are not present. Additional specific mitigating measures will developed in
coordination with the National Marine Fisheries Services. ' '
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1.6 Water Quality:

The dense basalts offshore will generate relatively little silt during construction
operations. Some temporary turbidity will result but will be quickly dispersed by

the ocean currents. :

1.7 Noise:

Neise may also disturb personnel who are working at either the NELH or HOST
sites.

1.8 Archaeological Sites:

Archaeological sites directly affected by construction activities will be destroyed.
Information will be retrieved prior to destruction as recommended by the State
Historic Preservation Officer.

1.9 Recreation Activities:

Some Gisruption of beach recreation can be expected during the construction period
due to concerns for public safety.

2.0 Operations
2.1 Traffic:

Increased traffic will result from increased employment on the site. The situation
will be monitored carefully and additional intersection improvements and/or access
points will be provided to minimize congestion on Queen Kaahumanu Highway.

2.2 Seawater Return Disposal:

The on-land disposal of ncean water could disrupt and displace the existing brackish
water lens for some distance inland and along the coast. The aquifer is aot
developable; however, it does supply the water for soime stands of kiawe trees
located north of Keahole Point and in the vicinity of Wawaloli Beach. These trees
would probably not survive the change in salinity caused by the ocean water plume.

As disposal continues, the anchialine ponds on the project site may slowly lose their
brackish character; in about 10 to 20 years the ponds located in the vicinity of
Wawahiwaa Point, approximately 1.5 miles south of the project site, could also be
affected. This effect can be mitigated, if desired, by creating new ponds by digging
pits to intersect the water table at riearshore locations out of the zons of impact

of the seawater return flow.

The seawater return flows may be cooler than ambient water temperature of the
receiving waters. This could have detrimental effects on the coral community.
Corals are very temperature sensitive, and if the seawater return flows consist
solely of cold water, corals could be killed for some distance along the coast,
depending upon the plume advection. This can be mitigated by warming the water
before it is disposed of in the seawater disposal trenches.
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Preservation of the integrity of the source waters is critical to the success of both
NELH and the HOST Park. An intensive on the other-hand, access improvements
could lead to overuse and congestion. This would reduce the quality of the scean
recreation which is so attractive to present users. Future planning for HOST Park
will involve close coordination with the County of Hawali in order to reach a
mutually acceptabls solution that will address the concerns of both the present
users and the community as a whole.

Public activities at the shoreline may have to be monitored and controlled in the
future in order to inson the aquifer and it will revert back to its original condition
in a short time.

.2.3.Intake Pipes

The presence and operation of 10 to 15 additional intake pipes (both cold water and
warm water) could have some adverse effects on the environment. Operation could
result in impingement and entrainment of organisms. Little effect is expected
from the cold water intake pipes placed at a depth of 2,000 feet; the operation of
the warm water intake pipes in shallower waters could affect larval fish, This
would only be a factor on warm water intakes placed where larval fish are
concentrated. At present, there is no conclusive evidence of actual declines in any
fishery due to impingement or entrainment losses.

The physical presence of the pipes and pumps is not expected to affect public
access or recreation activities to a significant degree. It is expected that the pipes
will be buried for some distance offshore and up to several hundred feet inland.
Archaeological sites which may be affected will be mitigated before the pipes are
iaid.

2.4 Access and Recreation Resources:

Increased public access resulting from operation of HOST Park could have some
detriimental effects on the beach recreation areas; it could lead to overuse and
congestion. Other potential problems are the increased chance of vandalism, and
problems with litter and beach maintenance. Driving along the besach destroys
strand vegetation; if not protected by the vegetation, the sand may disappear. An
enforceable management-monitoring program may have to be developed in the
future in order to insure that the beach areas are not ireetrievably destroyed by
indiseriminate use.

2.5 Housing:

Increased employment may impact the West Hawaii housing prices and supply.
Unlike resort development, where the number of potential employees is known
prior to construction and where the employees all come "on-board" at the same
time, the contribution of the HOST and NELH projscts is expected to be
comparatively modest since expansion is expected to be relatively gradual. Some
workers will encounter problems of housing affordability and mitigating measures
are being developed in coordination with the State of Hawail Housing Authority end
the County of Hawaii Department of Housing and Community Development.
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2.6 Visual Impact:

The appearance of the inland areas of the HOST Park site will change, as is always
the case when barren land is developed. Because of FAA regulations regarding
construction near airports, all structures will be lowrise. Large lots will provide
extensive areas of open space. Every effort will be made to preserve ocean views.
Nevertheless, the presence of header tanks, pipes, ponds, raceways, buildings and
parking areas on a formerly undeveloped site may be considered a negative impact

" to some people. :
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J. THE RELATIONSHIP BETWEEZN LOCAL. SHORT TERM USES OF MAN'S
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG
TERM PRODUCTIVITY

The proposed HOST Park and the expansion of NELH will be an important addition
to Hawaii's growing research and development industry and to Hawail's search for
economic diversification and alternative energy resources. - The commercial
activities at HOST Park are expected to diminish West Hawaii's dependency on
tourism for long term employment for residents. Expansion of NELH and
development of HOST Park can enhance the image of the state and county as a
world leader in ocean-based science and technology and facilitate establishinent of
the state's "hi-tech" niche.

The energy and marlculture research and development activities at NELH w1ll
encourage outside investment in commercial scale projects; knowledge gained will
be disseminated throughout the scientific community and effects will be felt
worldwide. As technigues for cold water mariculture are continually refined, new
industries may develop which will utilize the techniques being developed in Hawaii
and many will choose Hawaii as the location of their production facilities. This
could further enhance the opportunities for economic diversification in the state.

The water-quality monitoring activities at NELH will enhance knowledge of coastal
and ocean processes and facilitatz the development of standards for mariculture
and other ocean-related research and development activities throughout the state.
This item is high priority because preservation of the integrity of the cold and
warm ocean water resources is fundamental for the continued growth and success
of the proposed projects. If the water is degraded, the projects will no longer have
the unique resource necessary to attract the energy and mariculture activities
important to their success.

The major tradeoffs will be the potential disruption and displacement of the
existing brackish water aquifer resulting in some potential impacts to vegatation
and anchialin2 ponds and the change in the character af the area by the presance of
industrial activities on formerly open barren lava land. Soine risk is also presant to
the offshore coral beds. More people may also be attracted to the beach areas
fronting the project sites, resulting in overuse and potential damage to the strand
vegetation. These impacts can be mitigated.

The development will result in a long-term (65 years) commitment of land for the
uses described in the plans. Once developed, it is unlikely that the land will revert
to open space in the future. The County of Hawaii has general planned both the
HOST and NELH sites for industrial use and the proposed actions will only commit
the sites to this use.

This environrnental irnpact statement has been prepared to disclose the potentiatl
implications of proceeding with the proposed developments. It will be the
responsibility of various state, federal and county officials to evaluate the
tradeaffs between economic development potential and effects on the natural
environment and to make informed decisions based on knowledge of the potential
consequences. Mitigating measures, as outlined in this report, can be incorporated
into the various permits required by these agencies.
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K. JRREVZRSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

The construction . and operation of the proposed projects will involve the
irretrievable commitment of natural and fiscal resources. Major resource
commitments include land, money, construction materials, manpower and energy.
The impacts of using these resources should be wezghed against the economic
benefits to the residents of the state.

Land committed to the projects is adjacent to airport industrial activities and thus
would be a continuation of an existing land use pattern. The capital committed in
the construction of the projects will be irrevocably committed, althouagh some may
be recovered in the lease rents paid by future comimercial tenants.

'The comm;tment of resources reqmred to accompllsﬁ the pro;ect mcludes labor and
materials, which are mostly unrenewable and irretrievable. Benefits will acerue to
the County of Hawaii construction industry. The operation of the project will
create new jobs for West Hawaii residents but will also increase the censumpticn of
potable water and petroleum-generated electricity which also represents the
irretrievable commitment of resources.

If properly monitored, almost all of the potential negative environmental effects of
the project on natural resources can be reversed and/or mitigated.

vV - 88




PART V: THE RELATIONSHIP OF THE PROPOSED ACTION TO
LAND USE PLANS, POLICIES, AND CONTROLS FOR THE AFFECTED AREA

A. STATE LAND USE LAW (Chapter 205 +.R.S., as amended)

The proposed HOST Park is situated within the State [and Use Conservation
District. DPED, as representative of HTDC, has petitioned the Land Use
Commission for a District Boundary Amendment to reclassify the property to
. Urban in order to allow development of HOST Park. The request is consistent with
the L.and Use Commission's standards used to establish Urban District Boundaries.

... THe lands of the HOST Park site are gently sloping;-and no drainage channels are
present. The site can be considered reasonably free from the danger of floods,
tsunami and unstable soil conditions, except in the coastal areas. No development
is planned for the coastal areas of the site, except for the possible installation of
pipes .and pumps. These structures will be designed to withstand adverse wave

conditions.

The proposed HOST Park will be contiguous to the present Urban District and
promotes compact urban development, taking advantage of the proximity of NELH
and the Keahole Airport for operational and logistical support. The development
will generate a new centar of employment and HTDC will provide basic
infrastructure when municipal services are not available.

The site is consistent with the Land Use Pattern Allocation Guide (LUPAG) Map of
the Hawaii County General Plan. No General Plan Amendment will be required.
The proposed activities and uses of HOST Park are included in the provisions of the

Hawaii County Ordinances for industrial zoning. The property is presently zoned
Open, however, it will be rezoned to industrial use (MG3a) if the Boundary

Amendment is approved by the Land Use Commission.

The NELH site is in the Urban District.




B. THE HAWAII STATE PLAN

Both the proposed HOST Park and proposed expansion activities at NELH are in
conformance with the Hawaii State Plan.

1.0 The Economy.
1.1 Goal for the Econamy

Both HOST and NELH are supportive of efforts to achieve a strong, viable
economy, characterized by stability, diversity and growth which enables the
fulfillment of the needs and expectations of Hawaus present and future
generations. : : -

1.2 Objectives and Policies for the Economy - In General

The proposed HOST Park and NELH expansion will provide for increased and
diversified employment opportunities to achieve full employment, increased
income and job choice, and improved 1iving standards for Hawaii's people.

The projects will promote Hawali as an attractive market for investiment activities
that benefit Hawaii's peaple.

The developments will support business expansion and development to achieve a
stable and diversified economy. They will encourage the development of industries
which promise leng-term growth potentials and which have the following
characteristics:

o Industries that can take advantage of Hawalii's unique location and available
manpower resources.

a Clean industries that will have minimal effects on Hawaii's environment.

o Industries willing to hire and train Hawaii's people to meet their labor needs;
and,

o Industries that would provide reasonable income and stable income.

1.3 Objectives and Policies for Increased Public and Private Investment in the
Neighbor Islands.

The proposed developments will encourage major state investments to promote
economic development and private mveStment to.the neighbor islands, specifically
the 1sland of Hawaii.

1.4 Objectives and Policies for Directing Growth to Existing Urban Areas or to
Lands Adjacent to Such Areas

Both NELH and HOST Park are located next to Keahole Airport and and few miles
away from two industrial park complexes.

1.5 Objectives and Policies for the Economy - Potential Growth Activities




Both the proposed HOST Park and NELH meet the objectives of developing
and expanding potential growth activities which serve to increase and
diversify Hawalii's sconomic base. NELH's function as an incubator facility
for energy and mariculture research and development, and the HOST Park's
stated orientation toward the development and commercialization of ocean-
related high technology products and services will serve to diversify the

~ economic base of the island of Hawalii as well as the state.

The presence of HOST and NELH will encourage investment and employment
in energy and marine-related industires. The facilities will also enhance
Hawaii's role as a center for ocean technology and education.

" “The utilization of the resources unique to Keahale Point by HOST and NELH ~

will serve to promote Hawaii's geographic , environmental and technological
adVantages to attract few economic activities to the state. The facilities
will accelerate the research, development and commerctahzatlon of new

products based on ocean resources.

The state's continuing support of NELH and its investment in the devlopment
of the proposed HOST Park will attract new industries to Hawaii that will
support Hawaii's economic and environmental objectives. Both NELH and
HOST Park will support the generation of new ocean-related economic
activities in food production and scientifc research which are cited in the

Hawaii State Plan.

2.0 Energy Policies

The proposed developments are supportwe of the following energy policies and
objectives:

o The activities at NELH and HOST will ssrve to accelerate research

development and use of new energy sources.

The existing and planned activitiss at HOST and NELH are intended to
promote the use of new energy sources, in particular the potential of internal
use of OTEC power to supply a portion of the facilities power needs.

3.0 Priority Directions

The proposed developments are supportwe of the following priority directions of
the Hawaii State Plan:

0 The facilitiess will encourage the use of public and private resources to

develop aquacultural activities which have economic growth potential.

NELH and HOST promote the development of industries that take advantage
of Hawail's unique location and available resources.

The facilitiss will enhance ongoing technological resources and development
by providing an environment for product commercialization and industry

development.




C. HAWAII COASTAL ZONE MANAGEMENT OBJECTIVES AND POLICIES

The relationship of the proposed projects to the objectives and policies of the
Coastal Zone Management Program (HRS 205A-2) is discussed in the following
subsections.

1.0 Recreational Resources

The entire length of the HOST Park and NELH shoreline will be retained for public
use; a small paved parking area and restroom facility may be provided fronting the
HOST park site. This facility will be open to the general public and to recreational
users such as surfers, fishermen and beachcombers.

future in order to insure that public access and use is consistent with conservation
of the existing natural resources. Of particular concern is the practice of driving
on the sand (which disturbs strand vegetation), littering and vandalism of historic
sites. Restricting vehicles to existing jeep trails and designated parking is ane
means of minimizing potential damage to the beach ecosystem. It is also proposed
that trash receptacles be placed in convenient places to minimize littering.
Mitigation of archaeological sites by retrieving important information will serve to
lessen the impact of vandalism. In the future, a management plan, with
enforcement provisions, may have to be developed in order to insure the
preservation of the shoreline resources. :

The proposed uses comply with CZM policies for recreational resources by
providing "adequate public access consistent with conservation of natural resources
to and along shorelines with recreational value," "an adequate supply of ... other
recreational facilities suitable for public recreation™ and "encouraging expanded
publie recreational use of ... State ... controlled shoreline lands and waters having
recreational value."

2.0 Historic Resources

Archaeological surveys were completed for both the NELH and HOST Park sites.
This complies with the CZM policy requirement that the developer.'identify and
analyze significant archaeological resources." The sites in the area are primarily
significant for the information they contain on the prehistory and early history of
the area. Archaeoclogical excavations have shown that deposits with-important
information do exist in some sites. A summary of the findings of these surveys
appears in Part IV of this EIS.

Because it is probable that some historic/archaeological sites may be destroyed in
the construction of HOST Park, archaeological mitigation has been incorporated
into the scope of work for design and constructlon of the improvements.
Mitigation measures will include:

o Preservation of the Mamalahoa Trail;

o .Archaeological data recovery work (detailed mapping and, if raquired,
controlled excavation) on all sites that wili définitely be destroyed and others
that are in close proximity to construction work and have the potential to be
disturbed; '




o Coordination with the State Historic Preservation Officer to insure that
important sites are preserved;

o Designation of "no build" areas along the land portions of the ocean research
corridor where no construction will be allowed unless appropriate
archaeological mitigating measures have been undertaken; and, .

o Archaeological mitigation of all sites on NELH property that may be
disturbed by development activities.

3.0 Scenic and Open Space Resources

~The CZM objective Telativé o scenic and open space ressuces séeks to "proteet,

preserve, and, where desirable, restore or improve the quality of coastal scenic and
open space resources." The NELH site is partially developed and the HOST Park
site is characterized by a desert-like appearance with sparse, dry grasses and herbs
providing the only color to the dark lava landscape. Both facilities will be visible
from Queen Kaahumanu Highway. It is expected that visual impact will be
minimized due to the anticipated low building profiles. Significant development
constraints are imposed on the developments by the nearby Keahole Airport. Due
to its proximity, both HOST and NELH and their respective tenants will be
restricted from constructing any facilities or carrying on any operations which may
jeopardize the safety of flight operations in and out of the airport {U.S.
Department of Transportation, 1975). The proposed uses are therefore in line with
the CZM policy which requires the developer to "insure that new developments are
compatible with their visual environment by designing and locating such
developments to minimize the alteration of natural landforms and existing public
views to and along the shoreline."”

In addition, the HOST Park will be set back from Queen Kaahumanu Highway a
sufficient distance to minimize visual impacts from the road. l-andscaping and a
new entry feature or features will be provided at the NELH access road
intersection. A landscaping plan is being prepared that will enhance the visual
appearance of the area. Design criteria for all facilities will help to insure a
consistent, attractively built environment. All utilities will be underground and,
wherever possible, pipes and other ocean water-related infrastructure will be
partially buried and painted to minimize adverse visual effects.

4.0 Coastal Ecosystems

The activities to be carried out by NELH and HOST Park are consistent with the
CZM poliey to "improve the technical basis for naturael resource management.”
Both facilitiss rely on the availability of clean seawater for their success. The
State Department of Health defines the nearshore waters as Class AA, therefore
the disposal of seawater return flows must be accomplished in a responsible
manner. This is necessary not only to insure compliance with State Water Quality
Standards, but mare importantly to maintain the high quality of the source water.
The monitoring program which will be instituted in eonjunction with the proposed
on-land trench disposal system will improve the technical basis for natural resource
management.  Standards can be developed and applied to similar projects

statewide.




The CZM objective relating to coastal ecosystems is to "protect valuable coastal
ecosystems from disruption and minimize adverse impacts on all coastal
ecosystems." The EIS has identified several potential negative effects on these
systems that might result from on-land disposal of seawater return flows. Among
these are: changes in the salinity of the anchialine ponds; possible destruction of
kiawe trees on the site; future changes in off-site anchialine ponds; and potential
damage to corals from the temperature difference between the seawater return
flows and the ambient ocean water. Because of the incremental nature of the
projects, alfernative methods of disposal can be implemented if the results of the
monitoring program indicate that these potential adverse impacts are greater than
expected. The effects on the aquifer are completely reversible; if on-land disposal
is terminated for any reason, the aquifer will return to its original state, as will
any affected anchialine ponds or vegetation. Jn order to prevent destruction of
“coraly, seawater return flows will be warmed before disposal.

While the installation of pipelines off the project area pose another potential
threat to the existing ecosystem, the major impacts will be short-term during the
construction period. Preservation of the unique ocean resources at Keahole will
receive the highest priority and attention -- everything possible will be done to
comply with policies to "preserve valuable coastal ecosystems of significant
biological or economic importance" and 'promote water guantity and quality
planning and management practices which reflect the tolerance of . . . marine
ecosystems and prohibit land and water uses which violate State water quality

standards."
5.0 Economic Uses

The location of both the HOST Park and NELH sites is consistent with CZM
policies relating to economic uses. CZM objectives relating to economic uses seek
to: "concentrate in appropriate areas the location of coastal dependent
development necessary to the State's economy; insure that coastal dependent
development . . . i5 located, designed, and constructed to minimize adverse social,
visual and environmental impacts in the coastal zone management area” and " ...
permit coastal dependent development outside of presently designated areas when
... adverse environmental effects are minimized; and . . . is important to the
State's economy."

Both projects are dependent upon the close proximity to deep, cold, nutrient-rich
and pure ocean seawater available off of Keahole Point for their activitiss. OTEC
and other energy projects at NELH would not be possible without this water. This
unigue water resource is also indispensable for the continuing development of high
intensity mariculture and other ocean-related-activities. The nearby availability of
this resource (the oc@an bottom drops off rapidly in the Keahole Point area,
reaching depths of 2,000 feet or greater at distances less than a mile from shore),
‘makes the location hzghly desirable for potential tenants. Because of the costs of
construction and deployment of intake pipss, use of deep ocean water might not be
economically feasible at any other location in the state.

6.0 Coastal Hazards

The CZM objective with regard to coastal hazards is to "reduce hazard to life and
property from tsunami, storm waves, stream flooding, erosion, and subsidence."
Tsunami and flood hazards are discussed in Part IV of this EIS and U.S. Army Corps
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of Engineers flood insurance rate maps are presented. No development is proposed
for the affected areas on the HOST Park site, with the possible exception of a
restroom. Future construction at NELH will also respect these constraints. Pipes
and pumps on both properties will be an exception and they will be constructed to
withstand design wave forces.

Although no significant drainage impacts are anticipated due to the low amount of

rainfall in the area, appropriate drainage improvements will be constructed on-site
to insure that storm runoff does not affect the nearshore waters.

7.0 Managing Development

-..Both 'HTDC "and "NELH, " in cooperation” with DPED, have sought to "improve the . -

development review process, communication, and public participation in the
management of coastal resources." There has been great emphasis placed upon
interagency coordination through the project review process. A public information
meeting was held in Kailua-Kona on July 8, 1985, Additional public review will be
“afforded during the review process of this EIS.




D. CONSERVATION DISTRICT POLICIES AND REGULATIONS

The HOST Park property is currently in the State Land Use Conservation District.
Conservation (as defined in Subchapter 1 of the Administrative Rules of the
Department of Land and Natural Resources, Title 13-1, Chapter 2 (Regulation 4)
which regulates uses in the district), means a practice, both by government and
private landowners, of protecting and preserving, by judicious development and
utilization, the natural and scenic resources attendant to land, including territorial
waters within the state, to ensure optimum long-term benefits for the inhabitants
of the state. ‘

The majority of the property is in the General (G) subzone of the Conservation
_.District. . The objective of this subzone is to designate open space where specific
conservation uses may not be defined, but where urban use would be prematurs.
The General subzone includes: lands with topography, soils, climate or other
related environmental factors that may not be normszally adaptable or presently
needed for urban, rural or agricultural use; and lands suitable for farming, flower
gardening, operation of nurseries or orchards, grazing, including facilities
accessory to such uses when said facilities are compatible with the natural physical
enviconment. The HOST property is not suitable for the above uses nor does it
have topography, soils, climate or other environmental factors which may not be
normally adaptable for urban, rural or agricultural uses. The property is suitable,
however, for the uses proposed in the HOST Park plan and it is now needed for

urban use.

The makai portions of the HOST property, are situated within the Resource (R)
subzone of the Conservation District. The objective of this subzone is to develop,
with proper management, areas to ensure sustained use of the natural resources of
the area. The Resource subzone includes: lands necessary for providing future
parkland and lands presently used for national, state, county or private parksj lands
suitable faor growing and harvesting of commercial timber or other forest products;
lands -suitable for outdoor recreational uses such as hunting, fishing, hiking,
camping and picnicking; offshore islands of the State of Hawali; lands and
territorial waters below the upper reaches of the wash of waves, usually evidenced
by the edge of vegetation or by the debris left by the wash of waves; and all
territorial waters not expressly assigned to any subzone. The HOST property is not
suitable for future parkland nor is-it currently in use as a park; the land is not
suitable for growing and harvesting of commercial timber or other forest products.
Fishing, camping and picnicking occur in the shoreline areas of the site; it is
anticipated that these uses will continue even though the park is developed, as is
the case at NELH. These lands are part of -the petition to reclassify the HOST
property to Urban.

At both the NELH and HOST Park sites, lands below the certified shoreline and
nearshore waters will remain in the Conservation District. All permitted uses in
more restrictive subzones plus aquaculture, artificial reefs, and commereial fishing
operations are allowed in the Resource subzone. The proposed expansion of the
ocean research corridor would be a conditional use in this subzone.




E. HAWAII COUNTY GENERAL PLAN

The General Plan for the County of Hawaii contains general economic policies
which pertain to the development of the proposed projects:

o Strive for an economic climate which provides its residents an opportunity
for choice of occupation; and,

o Strive for diversification of the economy by strengthening existing industries
and attracting new endeavors.

An_energy goal of the General Plan, directly applicable to the proposed

~developmants, is: 2stablish the Big Island -as a demonstration community for the

development and use of natural energy resources. Energy policies applicable to the
projects include: :

o Encourage the development of alternative energy resources;
o Encourage the expansion of energy research industry; and,

o Ensure a proper balance between the development of alternative energy
resources and the preservation of environmental fithess.

A housing policy of the County General Plan states that ..."Large industries which
create a demand for housing shall provide employee housing based upon a ratio to
be determined by an analysis of the locality's needs." Although the uncertainty
inherent in the population and housing needs projections for the HOST Park and the
NELH expansion preclude the development of specific ratios at this time, the
situation will be monitored and, in response to demonstrated needs, the state will
take whatever appropriate actions are required in order to insure that development
of HOST Park and expansion of NELH do not exacerbate the West Hawaii housing

situation.

The County of Hawaii General Plan Land Use Pattern Allocation Guide (LUPAG)
Map designates the majority of the HOST property for industrial use; no General
Plan amendment will be reguired. The NELH site is also designated Industrial in
the General Plan. The industrial uses proposed for {H0OST Park and NELH expansion
are in conforinance to the County Plan. A strip of the HOST Park property along
Queen Kaahumanu Highway is designated as Conservation. This area will 22 will be
left open or 1andscaped to conform to the General Plan requirements.
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HAW_AH COUNTY SPECIAL MANAGEMENT AREA

In the Keahole area, the special management area runs from the ocean to Queen
Kaahumanu Highway. A Special Management Area {SMA) Use Permit will be
required before development can occur on the HOST property. An amended SMA
may also be required for NELH in order to allow the proposed expanded uses.

The proposed developments meet the County of Hawaii Special Management Area
Guidelines in the following manner:

0

There will be no dredging, filling or otherwise altering any bay, estuary, salt
marsh, river mouth, slough or lagoon;

- As currently planned, the developments will not substantially reduce the size

of any beach or any other area suitable for public recreation;

Except for areas where pumps or pipes may traverse the shareline (and it is
anticipated that these will either be buried or pase minimal cbstruction), the
developments will not reduce or impose restrictions upon public access to
tidal and submerged lands, beaches, portions of rivers and streams within the
SMA and the mean high tide line where there is no beach. Restrictions may
be in effect during construction activities, these will not be permanent. In
addition, the beach areas may have to be managed in the future in order to
preserve the existing eco-systems and to minimize littering and vandalism.

The developments are not expected to substantially interfere with the line of
site toward the sea from Queen Kashumanu Highway because of the change
in elevation and the necessary low rise character of any structures as
regulated under Department of Transportation, Federal Aviation
Administration, Federal Air Regulation 77. The presence of pipes, ponds,
header tanks, and other HOST Park facilities may detract from. this view.
This impact should be partially mitigated by the design guidelines and
landscaping plan which will be incorporated in the HOST Park Development
Rules. ' NELH is at a great enough distance from the highway that facilities
there should not interfere with or detract from views to the sea.

As discussed in this EIS, the proposed developments should not adversely
affect water guality, existing areas of open water free of visible structures,
existing and potential fisheries and fishing grounds, wildlife habitats (with the
possible exception of resident invertebrates and exotic mammals), estuarine
sanctuaries, or potential or existing agr:cultural uses of the land. Monitoring
of water quality and marine resources will insure that the developments will
continue to meet these conditions.




G. HAWAII COUNTY ZONING AND SUBDIVISION ORDINANCES

NELH is presently zoned General Industrial (MG-1a) and no further changes will be
required. HOST Park is anticipated to request a zoning change to General
Industrial (MG-3a). All of the uses proposed for HOST Park are permitted in this
zoning district.

It is anticipated that HOST Park and NELH will individually apply for a Planned
Unit Development (P.U.D.), The purpase of P.U.D. is to éncourage 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. - -Because--the . -
" devélapment of HOST Park ‘and NELH is expected to be incremental, and individual

tenant requirements are unknown, it is anticipated that partial approval of the
P.U.D. will be requested.

H. POUCIES AND PLANS INCORPORATED IN THIS EIS BY REFERENCE

Environmental Quality: Chapter 344 HRGS-State Environmental Policy Act --
Conforms

Air Quality: Clean Air Act, as amended (42 U.S.C. 1857h-7 et seq.) -~ No effact
expected

Fish and Wildlife Habitat:Fish and Wildlife Coordination Act (16 U.5.C. Sec.661 et
seq.) -- To be determined

Historic and Cultural Properties: National Historic Preservation Act of 1966,as
amended (16 U.5.C. 1251 et seq.) ~ Na effect

1. AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS OF
GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET THE ADVERSE
ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

The most significant manner in which the proposed actions fulfill governmental
policies, and therefore is thought to offset any adverse effects, is through the
satisfaction of the state and county goals which encourage increased employment
opportunities and the provision of facilities in suitable locations which would
support Hawaii's industries. In addition, the proposed mariculture uses would be
supportive of the Hawaii State Plan objectives and policies for the economy
because it would expand Hawaii's aquaculture base, which is considered a "potential
growth activity." The proposed projects are also supportive of the priority
direction for population growth and distribution by generating employment on a
nelghbor island.

The various federal, state and county permits required for implementation of the
proposed projects will impose conditions and restrictions that will help insure that
adverse environmental impacts are properly monitored and mitigated. The most
significant consideration that will offset adverse effects is the importance of the
pristine quality of the nearshore and offshore water resource to the success of both
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NELH and HOST Park. This will ensure that all activities, whether on land or in
the water, will be monitored to insure that the integrity of these waters is not
compromised.




--.-=Shoreline Setback Variance =~ =mms

PART VI: LIST OF NECESSARY APPROVALS
HOST Park:
State Land Use Commission: Boundary Amendment -- Conservation To Urban
Hawaii County Zoning Change from Open to MG 3a
Hawaii County Special Managefnent Area Use Permit

Hawaii County Planned Unit Development

Federal Aviation Agency (FAA) Review and Approval
Army Corps of Zngineers Permit For Structures In Navigable Waters
CZM Consistency Review

'"L.LC Permit (State DOH if injection wells ara used)

NELH:
Hawaii County Special Management Area Use Permit
Hawaii County Planned Unit Development (Future)

Shoreline Setback Variance

FAA Review

Conservation District Use Permit, Department of Land and Natural Resources:
Expanded Ocean Research Corridor and Construction of Pipes and Pumps.

LLS. Army Corps of Engineers Permit For Construetion in Navigable Waters

CZM Consistency Review

Department of Health UIC Permit (if injection wells are used)

NPDES Permit For Outfall

Note: Both facilities will require various County of Hawali construction permits.

Changes may also be required by the State Departments of Agriculture and Health,
depending on types of spacies proposed for inariculture operations.



PART Vil: SUMMARY OF UNRESOLVED J5SUES

The infrastructure requirements of firms that will eventually locate at HOST
Park and NELH, particvlarly their ocean water .needs, an unknown at the
present time. Therefore, pipe sizes and flows for ocean water supply systems
that will be constructed after the initial increment are estimatse.

"No build" areas along the shorelines of HOS5T Park and NELH have not been
specifically identified as vyet. They will be designated after the
archaeoclogical management plan has been completed, and prior to the filing
of the CDUA for the expanded ocean use corridor.

“ It has not been determmed as yet whether the State Department of
Transportation will allow HTDC to underbuild the existing 69-kv line from

the substation at the airport ar whether another substation will have to be

constructed near the entrance to the park site.

Both HOST Park and NELH are in the process of refining their development
plans. The final plans will be adopted prior to construction activities taking
place. Many details concerning the required infrastructure, design guidelines,
landscaping, etc. have yet to be resolved. The EJIS attempted, within the
framework of development scenarios, to anticipate the "worst case"
situations in order to adequately disclose all potential environmental impacts
of the developments. The final plans are expected to reflect the conditions
described in the EIS and to incorporate appropriate measures to mitigate
potential adverse impacts. )

The traffic assessment was based on employment assumptions for each
development scenario. Measures to mitigate the potential increase in traffic
are not resolved. The traffie situation will be continually monitored as
development progresses so that additional highway improvements can be
made as required.

Although a potential employee housing problem generated by the proposed
development was recognized, no specific solution was identified. This is
because, unlike a resort development, the actual number of employees and
their housing needs is unknown at the present time. The rate of development,
and consequently the absorption of in-migrant employees into the community,
is expected to be gradual. Unlike the opening of a new hotel, all of the
employees projected for full development of the facilities will not be hired at
one time, the process could take up to ten years. Both HTDC and NELH will
monitor the situation carefully and work closely with the County of Hawaii to
achieve appropriate solutions to employee housing needs.

Various options for management of the HOST Park and NELH facilities are
under consideration. A management plan wili be adopted prior to acceptance
of the first tenants at HOST Park. NELH is in the process of revising its
managment procedures. Cooperation and coordination on management
aspects between the two facilities is being explored.
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Policies for tenant accepténce at MOST Park are presently in draft form.

The final version of the policies will be adopted by the HTDC Board in the
near future.

The question of public access and controlling public use of the beach areas is
currently being discussed. These questions will be resolved in coordination
with Hawaii County officials.
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PART VIII: AGENCIES, ORGANIZATIONS AND INDIVIDUALS CONSULTED TN
THE PRI;F’ARATI_ON OF THE ENVIRONMENTAL IMPACT STATEMENT

A. AGENCI(I-—_:'S, dRGANIZATIONS AND INDIVIDUALS CONTACTED
The following individuals and firms were contacted for professional sérvices‘ and/or

specialized advice during the planning process and/or preparation of the EIS. Sub-
consultants in the preparation of this EIS are indicated with an asterisk (*).

*Edward K. Noda & Associates Dceanographic Consultants
o _______:*Dames & Moorg o Hydrology and Seawater Return F low
. e o FY-TIPN I e A —
*¥Char & Associates Vegetation and Fauna

*Parsons, Brinckerhoff, Guade
& Douglas ' Traffic Impact

*GK & Associates Water Quality, Marine Blology and Ocean-
Based Recraation

*Decision Analysts Hawaii, Inc.
and Community Resources, Inc. Socio-Economic Impacts’

*Fukunaga & Associates, Inc. Drainage and Water Resources
*Helber, Hastert, Van Horn & Kimura,
Planners Graphics and Mapping
Federal Agencies
Department of the Army
Mr. Mike Lee Corps of Engineers
Mr. John Emmerson
Mr. Warren Kanai
Department of Transpoi‘tation
Mr. David Welhouse Federal Aviation Administration
Environmental Protection Agency,
Region IX
State Legislature

House of Representatives

Honorable Peter T. Apo
Honorahle Virginia Isbell
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Honorable Calvin Say -
Honorable Ken Kiyabu

Senate
. Honorable James Aki

Honorable Mamoru Yamasaki

State Agencies

Department of Agriculture

Mr. Paul Schwind
Department of Education

Mr. Ed Matsushige
Mr. Howard Lau

Department of Health |

Mr. Donald McGrath
Mr. Dayton "Duke™ Fraim

Chief Planner

Student Demographic Specialist
Planner

Director's Office
Environmental Permits Branch

Department of Land & Natural Resources

Mr. Susumo Ono

Mr. John Corbin
Mr. Bill Brewer

Mr. Paul Kawamaoto
Mr. Dave Eckert

Mr. James J. Detor
Mr. M. Miyashira
Mr. Duane Kanuaha

Mr. Dean Uchida

Mr. Ralston Nagata
Dr. Ross Cordy

Department of Planning & Economic

Development
Mr. Kent Keith

Dr. Takeshi Yoshihara
Mr. Gerald Lesperance

Mr. Abe Mitsuda

Chairman

Aquaculture Development Program
Aqguatic Resources

Land Management

Planning Office

-State Parks, Outdoor Recreation

and Historic Sites

Director

Energy Division

Land Division
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Mr. Richard Poirier Planning Division
Department of Transportation

Mr. Robert Chun R bAirpurtsADivision
Natural Energy Laboratory of Hawaii |

Board of Directors:

Mr. Jack P, Huizingh * Executive Director
_Dr. Thomas Daniel
UM, Jan C. War Operations Manager

Ms. Barbara J. Lee

Mr. Stephen B. Wilson

Ms. Kelen Dunford

Mr. James W. Placek

Mr. Kent Merrill

Ms. Catherine Yamashita

Mr. Donald Lehfeldt

High Technology Development
Corporation Board of Directors

County of Hawaii

County- Council

Ms. Lorraine Jichaku Chairman, Economic Developme
Committee
Mr. Stuart Kerns Staff

Office of Housing and Community Development

Mr., Scott Leithead . Administrator
~ Mr. William Moore , Planner

Planning Department

Mr. Albert Lono Lyman Director

Ms. Ilima Piianaia Deputy Director
Mr. Norman Hayashi )

Mr. Ed Cheplic

Mr. Rodney Nakano

Department of Water Supply

Mr. William Sewake Director
Mr. George Tengen :
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Police Department
Inspector Robert Pung
Public Works Department
Mr. Harold Sugiyama ~ Director, Sewers and Sanitation Bureau
Department of Parks & Recreation
Ms. Pat Engelhard Director
Fire Department

Albert Kaaihili Kailua Station Rescue Specialist

Individuals and Organizations

Mr. Gerald Cysewski Cyanotech,Inc. _
Mrs. Frances Schobel Friends of Kamoa Point |
Mr. Alvah Nakamura Hawali Electric Light Company, Inc.

Mr. Ed Nakamoto
Mr. Dennis Tanigawa

Mr. Pete L'Orange Hawail Leeward Planning Caonference
Mr. George Lockwood Hawaiian Abalone Farms

Dr. E. Peter Scrivani '

Mr. Alan LLoyd Hawaiian Electric Industries, Inc.

Ms. Moanikeala Akaka - Office of Hawailan Affairs

Mr. Kaipo Akaka Concerned Hawaliians

Mr. John K. Spencer
Mr. Ka'ipo DeGuair
Mr. Skippy Doane
Mr. Gordon Leslie
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B. AGENCIES, ORGANIZATIONS & INDIVIDUALS WHO RECEIVED A COPY OF
THE NOP

The EIS Preparation Notice (NOP) was officially filed with the State Office of
Environmental Quality Control on March 18, 1985. Review and comments on the
.NOP were requested on or before March 23, 1985, Because of the delay in
publishing the draft EIS, HTDC hongred all comments up to June 28, 1985. As of
then a total of 27 comments were received and 2 letters were received by
individuals requesting to be consulted parties. Of the comments received, 12
required no answer. Copies of the NOP were sent to the individuals requesting to
be consulted parties, however, no further comment was received from either of
them. The following agencies, organizations and individuals received copies of the

NOP; thaose With asterisks responded and those respondentsidentified with double o

asterisks made substantive comments which are included in this section of the
draft EIS.

F ederai

Advisory Council on Historic Preservation
Department of Agriculture
Soil Conservation-Service

Department of the Army
** Army Engineer District

Department of Commerce
*¥* National Oceanic & Atmospheric Administration

Department of Energy

¥ Department of Housing and Urban Development

Department of the Interior
Environmental Services
Fish & Wildlife Service

*¥* Geological Survey

Department of Transpaortation
*% Federal Aviation Administration
* Federal Highway Administration
¥ United States Coast Guard
*¥* Environmental Protection Ageney, Region IX

Western Pacific Fisheries Council

State

Governor
Board of Directors, High Technology Development Corporation
Board of Directors, Natural Energy Laboratory of Hawaii

* Department of Accounting & General Services
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*% Department of Agriculture
* Department of Budget and Finance
* Department of Defense :
* Department of Education
*% Department of Health
** Department of Land & Natural Resources
** Department of Planning and Economic Development
Departrment of Social Services and Housing
Department of Transportation
Land Use Commission .
Office of Environmental Quality Control
Office of Hawaiian Affairs
University of Hawaii
Department of Oceanography
College of Engineering
College of Tropical Agriculture
Energy Research Coordinator
*% Environmental Center
Hawaii Institute of Geophysics
Hawali Institute of Marine Biology
Hawail Natural Energy Institute
Pacific International Center For High Technology Research
Sea Grant Marine Advisory Program
* Water Resources Research Center

State Legislature
Senate

President
Senators, Island of Hawaii
Senate Committeas
Agriculture
Economic Development
cnergy
Finance
Tourisrm and Recreation

House of Represantatives

Speaker
*% Representatives, Island of Hawaii

House “ornmitiees
Agriculture
Finance
Ocean & Marine Resources
Planning, Energy, Ecology and Environmental Protectmn
Water, L.and Use, Development & Hawalian Affairs
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County of Hawaii

*#* Mayor's Office

County Council

Chairman and Members
¥* Committee on Economic Development

Fire Department

Housing and Community Development Office
** Parks and Recreation
*# Planning Department

Planning Commission

Police Department

-.-%%¥ Public_Works. Department. - s

Research and Development
Water Supply Department

Organizations and Individuals

Big Island Fish and Game Association
Conservation Council, Hawaii Island
Construction Industry Legislative Organization (CILO)
Mr. Gerald Cysewski
Mr. Thomas Daniels
Hawaii Audubon Society )
** Hawaii Electric Light Company (HELCO)
" Hawaii Island Board of Realtors
Hawaii Island Chamber of Commerce
* ¥ Hawaii Leeward Planning Conference
‘Hawalii Society of Professional Engineers, Big Island Chapter
Hawaiian Electric Industries, Inc.
** Hawaiian Telephone Company
Hawalii's Thousand Friends
Kona Board of Realtors
Kona Charter Skippers Association
Kona Coast Chamber of Commerce
Kona Jaycees
Kona Mauka Troliers, Inc.
Mr. George Lockwood
Life of the Land
Marine Advisory Program, Hawaii Agent (Howard Takata)
Pacific Gamefish Association, Kailua- Kona
Sierra Ciub Hawaii Chapter

Requests to be Consulted - No Further Comments

Roger Harris, Mauna Lani Resort -
Dr. Frank Howarth, Bishop Museum
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DEPARTMENT OF THE ARMY -

U. 5. ARMY ENGINEER DISTHICT. HONOLULU
FT SHAFTER, HAWAN 96838

April 3, 1985

Mr. William M. Bassg, Jr.
Executive Director

High Technology Development Corp.
p. 0. Box 2359

Honolulu, Hawaii 96804

Dear Mr. Bass:

Thank you for the opportunity to review and comment
on the EIS Preparation Notice for the Development Plan
for the Rawaii Ocean Science and Technology Park and
Proposed Expansion of the Natural Energy Laboratory of
Hawaii at Keahole, North Kona, Hawaii. The following
comments are offered:

a. Seawater pipelines and any other work in the
ocean will reguire a Department of the Army permit.
Please contact Operations Branch at 438~3258 for any
questions.

b. The f£lood hazards have been addressed on page 15
of the EI$ preparation notice. As noted in the report,
coastline areas are designated Zone A4 and V15. The 100—
year tsunami elevation ranges from 7 to 9 feet referenced
to mean sea level, as shown in the reduced copy of the
Flood Insurance Rate Map of the North Kona Coast from
Keahole Point to Puhili Point (Enclosure 1).

Sincerely,

V4 .
iduk Chedng . Lo
Chief, Engineering Division

Enclosure

E L R PR T AR

DEPARTMENT OF THE ARMY

U, 5. ARMY ENGINEER DISTRICT. HONOLULUY
FY, SHAFTER. HAWAll peBasa

April 3, 1985

Mc. Willlam M. Bage, Jr.
Exscutive Director

High Technology Development Corp.
I'. 0. Box 2359 :

Bonolulu, Hawaii 96804

Dear Mr. Bassa:

Thank you for the opportunity to review and comment
on the EIS Preparation Notice ior the bevelopment Plan
for the Hawaii Ocean Science and Technology Park and
Proposed Expanaion of the Natural Energy Laboratory of
Hawali at Keahole, North Kona, llawaii. The toliowing
comments are olfered:

4. SHeawater pipeiines and any other work in the
ocean will require a Department of the Army permit.
Pleanse contact Operations Branch at 438~9258 for any
questlons. : ’

b. The flood hazarde have been addressed on page 15
of the EIS preparation notlce. As noted in the report,
coagtline areas are designated Zone A4 and V15. The 100-
year tsunami elevation ranyes from 7 to 9 feet relerenced
to mean sea levei, as shown in the reduced copy ol the
Flood Ingurance Rate Map of the Nozth Kona Coast fiom

Feahole Point to Pulriil Puant (Enclosure 1).

Sincerely,

Risuk Cheung
Clluef, Engineering Divieion

Enclosure
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JApril 10, 1985

Mr. Kisuk Chenng
Chiel, Ingineering Division
Mepartment of the Army

.5, Army Tngincer District, lonolulu
Ft. Shalter, lawnii 96858

o

|

tkear Mr. Cheung: }

Sabject: lnvirommental Impm:t\ Statement Preparation Notice-Levelopment
Plan for HOST Park and Proposed txpansion of NELH at Keahole,
North Kona, Ihwa::l._f

Thank you for cumnentmg on the subject preparation notice and
for enclosing a reduced. copy of the Flood Insurance Rate Map of the north
koma Coast from Keahole Peint:to Puhili Point. Hood and tsunami hazards

werc specificially considered when developing the MOST Park conceptual
mistor plan. ;

We are aware that Department of Army permits are required for
pipelines and any other work in the ocean and have included these in our
permit schedule for the proposed park. We will be contacting your
Operations Branch during the planning and design process for lurther
informition concerning the req;uiranents,[or obtaining these permits.

Very truly yours,

/ 1o /f.[%ﬂ

1llmm M. Bass, Jr.
Ixecutive Diréctor




U.8. DEPARTMENT OF COMMERCE

Natlonal O e and Aty heric Administeation
NATIONAL MARINE FISHERIES SERVICE

Southwest Reglon

Western Pachlic Program Office

P. 0. Box 3830

Honoluln, Hawaii 96812

April 19, 1985 F/SWRL:IIN

Mr. william M. Bass, .Jr.

fxecutive Ni{rector

Hiph Technolopy Nevelnpment Corporation
Grntral Tacific Plaza, Suite 252

220 Snuth Rinp Street

Honolulu, Hawail 96813

Denr Mr. Bass:

Subject:  Envirormental Tmpact Statement (ETS) Prepara-
tion Notice — Development Plan For The Hawaii
) ' ficean Scilence and Technology (HOST) Park and
Proposed Expansion of the National FEnersy
Laboratory of Hawali (NELH) at Keahole, North
Kona, Hawaldf.

The National Marine Fisherles Service (MMFS) has reviewed the suhiect ETS
Treparation Notice and envirenmental assessment for the proposed profects nt
Keahnlr, North Knma, Hawail. The following comments and supgpestions concerning
perrntial impacts on [{ving marine resources under NMFS |urirdiction are offered
For vour ronsideration.

Genrral Comments

0f major concern to NMFS {s the proposed {nstallation of permanent pipes
in the nrean affshore at Keahole Point to support the ocean water requirements
nf two prejects. The propesed ETS should contain an asessment of the {mnacts
nf pnipeline {nstallatlon on the coral reef communities fmmediately offzhore oo
the shallow hasalt pavement ledpe and the upper partion of the reef slope, An
assesament i8 aleo needed on the abilite of the relat{ively narrow NELH research
rorridor to accommodate the number of pipellnes envis{oned. Detalls are nceded
on proposed construction activities on the shoreline, within the NELH regearch
corvider and nffshore of the HNST Park. This would faclnde proposed dredping,
fillinpg, biasting and potential discharge nf pallutants.

Wo realize the success of hoth projects dependé on maintaining the high
quality of nrean water found immedintelv off Keahrele Pefnt. Thesre waters
suppory important commerc{al and rerreational T{sherirs of great significance ro
the reanomy of the Eena region of Hawaii. HNearshore waters in the area also
rentain habitat and support several speries 1isted wnder rhe Endanpered Species
Al of 1971, which fall under NMFS jurisdiction.: Speeilicaily these nre the
threarened areen turtle (Chelonia mydas). found vear ronnd, and Ihe endanpered
hmplayel swhaie (Hrnnprorn‘mﬁﬁﬁ§ﬁﬁﬂﬁny), which arcirra geazenally In pearshore

R S (16 -m

[

waters. Potential jmpacts from the proposed proijects on-pelagic and demerral

Fishory resources as well as threatened and endangered specics should be
asgessed.

Specific Comments

4.0 Marine Biota, Pelagic Fish.

Tage 17, pavagraph 2. This paragraph in the assessment contalns a numher
of names of pelagic pame figh. The commas should be deleted botween the
generic and specific scientific names. fme of the most impertant pelagie
spocies, the yellowfin tuna (Thunous albacares ). was omlttled.

The secton on marine biota should contain a description of important
demersal ({.e, bottomfish, deep water shriwn) resources which ncgur within
or in close proximity to the propased projcet locatiom.

G. Recreational Resources

Page 21, parsgraph 3. This paragraph states that trawling is an important
recreatfonal actlvity. We sugpest this activitv be corrected te read trolliog.

Thank you for the opportunity to comment on the proposed prolects at this
early stage of the development. Pleasec send us a copv of the draft ETS as snon
as it has been completed. .

Sincerely yours,

£ Afo

Deyig E. fates
AdmIfiEistrator

cct  F/SWR, Terminal Is., CA’
F/M&, Washington, N.C.
A {Region TX, (P-%)
FWS, Honolulu :
Corps of Engineers, Honolulu
TMawail State Div. of
Aquatic Respurces.




. HIGH TECHNOLOGY et
\ DEVELOPMENT e

| CORPORATION s

Contrat Pariic Plaza P70 Snih King Strest Sule P32
Tntmhenn (RORY Ty A

Maling Address PO Bov 2359 Honalulu Hewsl 96RO

June 21, 1985

Mr. Davle F. Gates, Administrator

National Marine Fisheries Service

U.5%. Depariment of Commerce

Natinunl Oceanie and Atmospheric Adm'ln:ls:trﬂt:lon
fauthwest Hregilon, Western Facific Program Office
.0, Reyw HHID

Honolulu, Hawaii 96813

Deny Mr. Gates:

Subject: Environmeninal Impact Statement Preparation Neotice--
Nevelopment Plan for the Hawaii Ocean Science & Technology Park and
Proposed Expansion of the Natural Energy Laboratory of Hawaii at
Keahale, North hona, Hawail

Thank wou for your comments on the subject NOP. To respond
to your general comments:

The draft EIS will contain an assessment of the impacts of
pipeline 1nstallntion on coral reef communities.

"The NELH research corrider is proposed to be expanded to
accommodate additional pipes. The proposed corridor will bhe
addressed in the draft EIS.

Construction impacts of installing pipes nnd pumps will he
addressed 1n the draft EIS.

Fndanpgered species, including the green turtle and the
humphack whale will be addressed in the draft ETS.

Your spectfic commente have hean noted and corrections and
additions will be incorporated in the draft ETS.

We Jonk forward to vour commenis on the draft ETS. Tf you
have anv further covcerns please contact Ms, Marilvnn Metz of The
Traverse Group, Inc. at 732-7143.

Very truly vours,

Hollan 7 Moreeld

wWillinm M. Rnas=s

: Toous, Dopanmmt af Houslng and Urben Developmant
| Horoluu Area Offica, Regian 1X
1 300 Ala Moana Bivd., Room 3318
Honolulu, Hawaii 96850

, ' - //)

! : 85-158

April 17, 1985

High Techhology Development Corporat1on
ATIENTION: Mr. William M. Bass, Jr.
fentral Pacific Plaza, Suite ?52'

270 South King Street

_Honolulu, HI 96813

Gentlemen: :

SUBJECT: Envirgonmental Impact Stlatement Preparation Notice -- Development
Plan for the Hawaii Science and Technology Park and Propused
Expansion nf the Natura) Fnergy Laboratory of Hawaii ak Keahnle,
Nerth Kona, Hawaii.

We have reviewed the EIS Préraration Notice for the subject project and
find that it does not impact anyiHUD programs or projects in the area. We
. I, . -
appreciate the opportunity to review the Notice and leok forward to raceiving

| .
a copy of the Draft ETS. 4

Rohett~K. Fukuda
Manager, 9.25

cc:

The Traverse Group, Inc.
ATTENION: Marilyn C. Metz
P. 0. Box 27506
HornluTu, Hawaif 96827

o
- ﬁ;&uum uc‘ )




United States Department of the Interior

GEOLDGICAL SURVEY

Water Resourcea Division
P. 0. Box 50166
Honolulu, Hawail 96850

April 15, 1985

Mr. William Y. Basx, Jr.

High Techuology Development Corporation
Central Pacific Plaza, Suite 252

220 §. Kiog Street

Honelulu, Hawaii 96813

Dear Mr. Baes:

Subject: Environmental Impact Statement Preparation Wotice--Development
. Plan for the Hawail Oceam Science & Techuology Park avd Proposed

Expansfion of the Natural Energy Laboratory of Hawali at Keahole,
North Kona, Hawail

The staff of b.s. Geclogical Survey, Water Resources Division, Hawall
Diatrict Office, has reviewed the above document.

We have iovestigated the general atea with deep reaistivity souundings.
These findings fndicate that the area of the proposed development, and
particularly the injection well pite, is uoderlain by brackiash vater. Our
findings support the interpretation of Stearns and MacDooald as presented

in the map of page l4a of the above statement. We have no further comments
to offer at this time.

Thank you for the opportunity to review the document. We are returniug
youx copy for your further use.

Sincerely,

y7

Stanley ¥. Kapua¥ka
District Chief

Enclosvure
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Centesl Facitie, Plara, 220 South King Sireet. Sulis 252 Malling Addmss PO Box 2350 Homlulu Hawni 96804
Tritphone  (G0A)548-B006

June 21, 1985

Mr. Stanley F. Kapustks, District Chief
U.5. Department of the Interior

Water Hesources Divisien

I'.0. Rox 50lAG .
Honolulu, Hawaii 98R50

lear Mr. Kapustka:

Subject: Environmentasl Impﬁct Statement Preparation Notice--
Pevelopment Plan for the Hawaii Gcean Science &
Technology Park and Proposed Expansion af the Natural

Energy Laboratory of Hawaii at Keshole, North Kona,
Hawaii

Thank you for your comments confirming the

interpretation of Stearns and Ma&Donald as presented on page

14a of the NOP. A more detailed analyvsis ot the hvdrology of
the area is being prepared by Dames &k Moore. Their report will
appear in the draft EI1S.

Wé nppreciate-youf review of the NOP and we hope thsat
vou will comment on the draft EIS.

Sincerely,

Hgpe ) B

William M. Rass
Executive Director
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15 Departmert AIRPORTS THSTRICT OFFICE
Gt rensperintion BOX 50244

Federal Aviotion HONOLULU, HT  96850-0001
Adminittration Telephone: (808) 546-7129

April 4, 1985

Mr, Willjam M. Rass, Jr.
Executive Director

High Technology Development
Corporation

2.0, Rax 2189

Honolulu, Hawaii 96R04

Dear Mr. Bass:

We have reviewed the Envirommental Impact Statement Preparation Notice -
Development Plan for HOST Park and Proposed Expansfon of NELH at Keahole,
North Xona, Hawali. We have no comments per se on the environmental
assessment (EA); however, you may wish to address these additional ftems
in the environmental impact statement (ETS):

1'. Under Part IT1, the noise exposure from the aircraft, the height
restrictinons of the airport, and any proposed development at the
airport should be included,

2- IUnder Part 1V, the potential for bird attractants and the need
for compatible l1and use with the afrport should be addressed.

Thank you for the opportunity to review the EA and will look forward to
transmittal of the EIS. We are available to discuss our additions, the
ETS preparation or the -effects on Keahole Airport.

Sincerely,

DAVID
PTanning Engineer

Henry A, Sumida
Airports District 0ffice Manager

oL
Ar, Shimada, State pOT

HIGH TECHNOLOGCY
DEVELOPMENT

SEORAE R ARIVOISH

K TiM vEF

Cramhn

WILLIAM M BASS SR

§f',| | ! s.\
) QR A

Lantrad Prcobe Stara, 200 Sonth King flmat Surle PRD
TAlnphen (RN S4H-8306G

|
April 10, 1985

I
|
|
T
|
i

Mr. Navid J. Welhouse

Planning Engineer .

Federal Aviation Administration

Airports District OfFice ,

Box 50244 |

Jonolulu, Hl  96850-0001

Dear Welhouse: |

. | :

Subject: Environmental Impact Statemcnt Preparation Notice-Development
Plan for HOST Park:and Proposed Pxpansion of NELH at Keahole,
‘North Kona, Mawaii.!

Thank you for your: comments concerning additional items which
should he addressed in the [orthcoming EIS-for the proposed project.
Height restrictions, airportidevelomerit and the potential for bird
attractmits will be discussed:in the EIS. Ms. Marilymn Metz of The
Traverse Group, Inc. will be:contacting your during the preparation of the
RIS to discuss these items and any other concerns that you may have
reparding the efforts of thciﬂ:roposetl project on Keahole Airport.

i

5 | Very truly yours,
|
|
|

Nt 1y

A wWilliam M. Rass, Jr.

; Iixecutive Director
|

Mating Addrase PO Slox 2959 Honobily, Mawai ENOS
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1).5. DFPARTMENT OF TRANSPORTATION
FFIMRAYL HIGHWAY ADMINISTRATION
REGION NINE
Hawalt Division

Box 30206
HonoTulu, Wawali 96850

s,

-

¢

Mr. Willdjam M. Bass, Jr.

High Technology Nevelopment Corporation
Central Pacilfiec Plaza, Suilte 252

220 Routh King Street

Honolnly, Hawnl{ 96813

Near Mr. Rass:

T Amzoma

CaLtrrmwIa
WEvATA
Hawan
Guam
Aursican Sakta

March 29, 1985

IN RERLY WFFER TS

HEC~HI

Subjrct: Fnvirommental Impact Statement Preparation Notlce ~— Development
Plan For The Havaii Ocean Science & Technology Park and Proposcd

Expansion of the Natural Gnergy Lahoratory of lawall At Keahalo,

Thank you for the npportunity to rewiew the subject document. The Federal
Highway Administration has ne comments to make on the proposal undertaking.

We will not need to review the Nralft ETS.

Sincerely yours,

H.' Kusumoto

'3yr’2{(12?2}3Z1a7

N. L. Arthur

Assistant Divislon Administrator

)

E_@[?DWE

o

US.Depariment . C Gommenter  (dp1)

of Transportation : Faurleenth Coast Guard District
United States

Coast Guard .

Mr. Wwillism M. Bass, Jr.

High Technology Development Corporation
Central Pacifie Plaza, Suite 252

220 South King Street

Honolulu, Hawaii 96813

Dear Mr. Bass:

Prince Kalanisnaole
Federal Building
300 Ala Mrana Blvd.

ponolul. Hawsl 28 € - 2861

16475
Serial Wo. 5/097
1 April 1985

The Fourteenth Coast Guard District hag reviewed the

ENVIRGNMENTAL IMPACT STATEMENT PREPARATION NOTICE OF DEVELOPMENT

PLAN FOR THE HAWAII OCEAN SCIENCE & TECHNOLOGY PARK AND EXPANSION

OF THE MNATURAL ENWERGY LABORATORY OF HAWAII AT KEAHOLE, RORTH

KONA, HAWAII and hae no iobjection or constructive comments to

offer at the present time.

Sincerely,

(Tl

J./F., MILBRAWD

Commander, U. 5.

Coast Guard

Dizgtrict Planning Officer
By direction of Commander,
Fourteenth Ceoast Guard District
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Oy i REGION I
215 Fremont Streey
pig e oty ' San Francisco. Gz, 94105

Mr. Wiiliam M. BRasa, .Jr.

High Trchanlogy Development Corporation
Central PaciFic Plaza, Suite 252

220 Seuth King Strenk

Honolylu, fTawnii 96113

Re:  Environmenfal Tmpact Statement Preparation Notice:
I Neean Sejenaes & Technalogy Park, and Proposead
Expansinn of Natural Eneray Yahnratory nf AT at
Kerahesle, North Kona, Hawaidl

Near Mr. Rass:

We have reviewed the Notice of Preparatinn referenced
abnve and nffer Lthe folleowing commeénts.

nder Seckion 404 of the Clean Water Act (CWA), the T.S.
Army Corps of Fngineers ((nrps) issucs permits for the dis-
charna of dredaged or £ill material inkn waters of the tUnited
States including wetlands, EPA is charged with establishing
hy regulation, quidelines for evaluating these proposed dis-
charges. These guidelines contain the substantive criteria
for avaluating the effects of the project on human health,
the aquatic ecosystem, and recreation. These regulations are
«ommonly referred to as the 404(h)(1} guidelines {40 CFR 230).
EPA's primery role in reviewing proposed discharges under
Sectinn 404 of the CWA is to assure that permits issued by
the Cnrps comply with the 404{b)({1l) guidelines,

The referenced Notice identified a total of eight
anchialine ponds on the proposed project site. Tt is unclear
from the Notice if the proposed project would result in the
filling nf these ponds. Anchialine ponds are "waters of the
Nnited States™, and as such, the filling of these ponds would
he subiect tn a CWA Section 404 permit as desaribed ahove.

In order tn Adetermine to what extent Sectinn 404 of the CWA
applins tn your project, the Draft Bnvironmental Tmpact
Startement (DRTS) should addresss the follnwing issues:

1. Will thera be a discharge of dredged ar fill materials
to waters of the Tinited States?

2. TF yrs, where will the discharqe aoccur? What will
he the sonrea, quantity, and quality of the materials?

3. What are the nxinking ecnlogical values nf the discharge
Rite?

4. Whal are Ehe impacks of the diacharns™ g

[
L. L S A

] .

3. Describe the location of the anchialine ponds, the
veqetation associated with them, the organisms found
within them, and the ecoloqical values and significance
of these ponds [1nd1v1dua]ly and as an Pc04y=tom).

B
6. Descrihe pract:cablP alternatives that would avoid
the discharge of E)Il material into anchialinme ponds
(i.e, revised configuration of . the proposed project,
reduction in scope:nf the proposed projerckt, atc.)

7. Describe all mitigation measures to minimize advarse
impacts for unaveoidahle lesses.

, The 404(h)(1} guidelines in¢lude 2 requirement that no
discharge be permitted if an altermative exisks which would

‘have less adverse impact onithe aquatic ecosystem. Compliance

with this requirement is determined by a thorough evaluatinn
nf such alternatives. The guidelines also prohibit discharges
which will cause or contribute to significant degradation of
the waters of the United States resulting in unacceptahle
advaerse impacts. The potential destruction of anchialine
ponds are of considerahle interest to us because of their
values ag unique natural resources. FPA will review your
project for compliance wlth these criteria as part of the

404 permitting process. N -

We understand that you!will be initiating discussions
with the Corps on the proposed project, Should the Corps
determine that a federal env1ronmental impact statement must
be prepated pursuant to the|reguirements of the National
Envirommental Policy Act, EPA will be providing additional
comments to the Corps. !

Feel free to direct questions on this matter to Lily Wong
of my staff at (415) 974~7194. Please send a copy of the Draft
ETS directly Ms. Wong at the above address, Mail Code P-35.

Slncerely yours,

ﬂ%u’/[/_ letr fh: g

Lorat.ta Kahn Rarsamian, Chief
Federal Activibties Branch
Offiée of Policy and Management
USACE - Honolulu
USFWS — Honolulu
NMFS = Honolulu

e}
2]




HIGH TECHNOLOGY R b

H TIM YEE

,%, DEVELOPMENT s ’@\

55 4R
) WLLYAMW::HBI\:?‘-S"‘U. REOAGE A ARIOANE
CORPORATION o

Centerd Papdfu Plaza 220 South King Sireet, Sulte 257 Mailing Addrmes. PG Bok 2350 Honaklu, Hmwsll 96804
Telaphapn  (AOR) 54B-A006 .

HINTS MR aKAW
fAMPIA TR

MIKE W TOKMAGA

STATE OF HAWAN B snuernte

June 21, 1285 DEPARTMENT OF ACCOUNTING AND GEMERAL SERVICES
DIVISION OF PUBLIC WORKS wrorn ol P11275.5
PO RDY A, MOKMNL LI liaWall anarD
AMR 5 198

Mz. Leretta' Kahn Rarsamian, Chief
Federa! Activities Rranch
Office of Policy and Management ey s :
li.S. Environmental Frotection Agency, Region 1X MF' William M, Bass, Jr.
915 Fremont Sireet Bigh Technology Development Corporation
“nn Francisen, California 94105 Central Pacific Plaza, Suite 252

220 South King Street
Near Ms. Barsamian: Honolulu, Hawaii 96813
Subject: Environmental Impact Statement Preparation Notice-- Dear Mr. Bass:
Development Plan for the Hewaii Ocean Science & Technology Park and . X . .
Propnsed Expansion of the Natural Enerpgy lLaboratory of Hawaii at Subject: EnVJ-.ronmental Impact Statement Preparation
Keahnle, North Hona, Hawaii Notice -_Develnpment Plan for the Hawaii

Ocean Science & Technology Park and Propnsed
Thn! you for reviewing and commenting on the subject ExPa??1°“ of the Natural Enerqy Labqratnry of

preparation notice. Anchaline ponds will be addressed in the draft Hawail at Keahole, North Kona, Hawaii
ETS. At the present time we are not certsin if all of the ponds - ; -
that were mentioned in the NOF .are still in existence. The Army We have reviewed the suhject document and have no
Corps of Enginrers has agreed to visit the sites and verify the comments to offer.
numher of ponds and their location., As stated in the NOF, the ponds :
were na! c¢onsidered significant by Macielek and Rrock during their : Very truly yours,

1975, surtey. : )Y anen o

There will be no discharge of dredged or fill material inteo

these ponds or surrounding waters. The draft EIS will, however, TRUANE TOMTNAGA
deseribie the vegetation associated with and organisms found within State Public Works Endineer
any remaining poands {as reported by Maciolek and Brock). Any .

potenlial impacts to the ponds that could oceur from development of GA: ]k

the proposed projeri will be disclosed and means to mitigate any
. potential advrrse impacts will be recommended.

We look forward to your comments on the draft EIS.
Very truly vours,

Wiltinm M., RNass :
Fxeentive Mirertor : Al¥r - L s




GEORGE R. ARIYOSHI
GOVERNOR

JACK K. SUWA

SUZANNE D. PETERSON
DEPUTY TO THE CHAIRDPERSON

CHAIRPERSON, BDARD OF AGRICULTURE

Stxte of Hawall
DEPARTMENT OF AGRICULTURE Malling Address:
1428 So. King Street P. 0. Box 22159
Honolutu, Hawaii 96814 Henolulu, Hawali 96822

Rpril 4, 1985

Mr. William M, Bass, Jr.

High Technology Development Corporation
Central Pacific Plaza, Suite 252

220 South King Strect

Henolulu, Hawaii 96813

Dear Mr. Bass:

Subject: Environmental Impact Statement (EI§ Preparation
Notice for the Development Plan for the Hawaii Ocean
Science and Technology Park and Proposed Expansion of
the Natural Emergy Laboratory of Hawaii at Ke-zhole,
North Kona, Hawaii

The Department of Agriculture has reviewed the subject EIS Prepara-
tion Notice and offers the following comment.

The EIS should indicate the projected domestic water demand for
the proposed project, and whether existing and proposed domestic water
sources are sufficient to meet the needs of all water uses, including
agriculture, in the affected area.

We appreciate the opportunity to comment.

Sincerely,

e

ACK K. Suwa
Chairman, Board of Agriculture

te:  DPED
Ms. Marilynn €. Metz, Traverse Group, Inc.

m@@@ﬂ@ﬁ%

‘\( APR | eg
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2y, HIGH TECHNOLOGY -
(yeai| | DEVELOPMENT
quﬁf%éy;

R

Mr. Jack K. Suwa

) Steamt Suite 252

%/ CORPORATION

Central Pacitc Plazs, 220 Soth
Teterhore (AOR) 546-8096

| Jume 21, 1985

Chairman, Reard of Agriculture

State of Hawsii Departme
1428 So. King Street

Honolulu, Hawaii

Iear Mr. Suwa:

96814

|

nt of Agriculture

Mnitng Address PO Box 2350

QEQRGE R ARYOSHI
DOUT RO

K TIM YEE

evanmmuan

WILLLAM M BASS JR
EFTVInT PeArCTS

Honaoluly, Hawalt 08804

Subject: Environmental quavt Statement Preparatien Notice--

levelopment Plan for the Hawaii Ocean Science &

Technology Park and Proposed Expansion of the Natural
Energy Laboratory of Hawaii at HKeahole, North Kona,

Hawaii

Thank you for chmwentjnﬁ on the subject notice.

The

draft EIS will indicate the projected water demand for the
information, the County of Hawnii
has given HTDC a water committment based on credits earned by

preoposed project.

the State of Hawaii for source development

For your

in the arean.

1t is

not anticipated that RTPC'S committment will affect other water

users.

Sincerely,

William M. Rass, Jr.

Executive

Director




QEOAGE R, ARTYOSH

OIRKDTOR

DIVISIONS:
HAWALD PUBLIC PUPLOYELS MEALYH FUND

THAOYIER' RETIAFMENT SYSTEM
PUALIC UTIRITIFR COMMARING
OFTHGC PF THE PURLIG OF FEMORR

STATE OF HAWAI

DEPARTMENT OF BUDGET AND FINANCE
SYATE CAPITOL FIMancrE
PO, BOX 150
HONOLULY, HAWAI #810.0150

March 28, 1985

Mr. william M. Bass, Jr.

High Techaelogy Davalopment Corpotation
Central Pacific PMlaza, Sulte 252

270 South King Street

Monolulu, Hawaii 96813

Dear Mr. Ras=:
Thank you for the opportunity to comment on your proposed
envirermental impact statement relating to the development of the Hawaii

Ocean Science & Technology Park and expansfon of the Natural Energy
Labaratory of Hawaii at Keahole, North Kona, Hawaii.

Wr have no comments to make at this time.

Very truly yours,

r.?g-u.‘,....l e l/.«.p........

JENSEN 8, L. HER

JEMBEN & L e

DENMIS K, OODA
DFAUTY GiReCTOR

BUBGET, PLANIING AND LEANAQEWIENT
HAWAIL INBTTTUTE POR MANAGEMFNT
AND ANALYSIS 5M (OVY RMMFNT

ELRCTROMIC BAYA FROCEINNG

GFORGE P ARDYiRH)
navremn

ALEXIS T. LU
oo oreea
ADIUTANT R ag,
STATE OF HAWAI AL N o
DEFARTMENT OF DEFENSE o smri evran
OFFICE OF THE ADJUTANT GENERAL
M8 DIIHDND: HEAD AOAD, HOMOLULU. HAWAL wagin
HTENG : APR 4133

Mr. William M. Basse, Jr. ;

High Technology Development Corporation
Central Pacific Plaza, Sulte 252

220 South King Street

Honolulu, Hawaii 96813

Dear Mr. Bass:

Thank you -for providing us the opportunity -to review your proposed project
Development Plan for the Hawaili Ocean Sclence and Technology Park and Proposed
Expansion of the Natural Energy Laboratory of Hawail at Keahole, North Kona,
Hawaii, Environmental Impact Statement.

We have completed our review and have no comments to offer at this time.

Yours truly,
W
M. MATSUDA

, HANG
Contr & Engr OCficer

EGEIERN

e,

: A
T T

b




Francis M. Hatanaka

GEDRGE R, ARIVOSH N 0K ORGP PN S0
SOVFRNOR WIPFRINTENDE NY

STATE OF HAawAll
DEPARTMENT OF EDUCATION
B n nny 7m0
HONFRULY, HAWALL ofnos

Sentr o rsaraore April 2, 1985

Mr. William M. Bass, Jr.

High Technology Development Corporation
Central Pacific Plaza, Suite 252

220 South King Street

Honolplu, Hawadii 96873

Dear Mr. Bass:

SUBJECT: Envirconmental [mpact Statement Preparation Notice -- Development
Pran for the Hawaii Ocean Science & Technology Park and Proposed
Expansion of the Natural Energy Laboratory of Hawaii at Keahole,
North Xona, Hawaii

The Department of Education has no comments to offer on the subject
environmental impact statement for the subject deveTopments.

He thank you for the opportunity to review the project.
Sincerely,

Francis M. Hatanaka
Superintendent

rMH: 31

tc: V. Honda
K. Mizuba, Hawaii [Hst.

T T T
[N T R
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CoreTRune Br wawan

LFSUE X, MATSURARA
PINErInm Qr At

STATE COF HAwWANI .
DEPARTMENT OF HEALTH .

P, 0 ACY Xarn
HONOUHILLL. VIAWAL aam1 '
S In renly. pisase refar tns
April 22, 985 . £PHSED

Mr. William M. Bass, Jr.

[xecutive Directar

High Trchnology Development Corporation
Central Pacific Plaza, Suite 252

2411 S, King St.

Hannlisly, | lawait 96813

Mear Mr. Bass:

Subjects

Enviranmental Impact Statement Preparation Notice - Development
Plan for the Hawaii Ocean Science & Technology Park and Proposed
Expanzion of the Natural Energy Laboratory of Hawati at Keahole, N.
Kona, Hawaii '

Thank yau for allowing us to review and comment. an tha subject request,

Atrached is a memorandum to the Department of Planning and Economic
Develapment. which contains our comments reqarding the praject. | hope this will
br of assistance tn you.

K Sza0

Sincerely,

11 - RO dMi
Deputy Mreetnr for
- Cnviranmnnlal § iestth

Attachiment

e GEIVER

' AP 2 K6

Aptil 10, 1985
MEMORANDUM

To: Mr. Kent M. Keith, Director
Department of Planning and Economic Development

From: Director af Health
Subject:  Petition No: AR5-592
Petitioner: DPED, State of Hawaii .

Conservatian to Urban
Ocean science and technology park

Requested Change:
Proposed Use:

L.ocation: Keghole, N. Kona, Hawail
TMK 7-3-09: 05 {por.) and 7-3-43: 03 (por.)
Area: 547 acres (approximately)

Thank you for alléwing us to review and comment on the subject request.
We submit the following comments for your consideration:
Where opplicable, seafood products end shellfish praducts need to address both

Chapter 29, Feood and Food Products, and Chapter 35, Shellfish Sanitation,
Administrative Rules, Department of Health.

Due to the value this project places on the pristine water quality of the nearshore .

watars adjacent to the subject: project, consideration should be seriously given to a
cenitralized sewerage system for the perk tenants.

While the effects on the nesrshore waters may not be immedistely noticeable, the
continuous discharge of domestic sewage and other wastes from the high tech
tenants, such as laboratory wastes, salvents, chemicals, biocides, ete. into cesspools,

drain fields or shallow wells will have an adverse effect on the nearshore .

envirenrment (see Section XLF.).

We realize that the staterments are general in nature due to preliminary plans being the

sole source of discussion. We, therafore, reserve the right to impose future enviranmental
restrictions on the project at the time final plans are submitted to this office for review.

Ly Kpr s

} = -
1(\*,’_'.-/-;-,,'4_-‘;.-‘ o .
)
-

& r
T

; J )
€t TR0 5. MATALRARA

rer UCaunty Planning Department,
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TESLIF £ MATSURARA

LR IRLE T

STATE OF HAwall
DEPARTMENT OF HEALTH
Tt nox dwa

MONOE T HAWAD Sa807

April 25, 1B0%

In repty, olsate refer to

FrRn

Mr. William M. Dass, Jr.

| veegtive Direetor

High Technaolngy Development Oneprration
I'entenl Pacifie Marza, Suite 297

220040, 1nn Gt

I omalighn, Tiwnii 9aRL3

Dipae M. Nasar

Subject:  Frovironmental Impact Statement Preparation Notice - Development Plan for

the Fawaii Ocean Science & Terbnology Park and Proposed Fxpension of the
Matural Frergy | aboratory of Fawaii at Keahole, N. Konn, Hawaii

Subsequent to our letier dated April 22, 1785, the following additional comments

were gennrated by our staff,

Surface Disposal of Wastewater

Aquatir developments, proposad by the HLOLS.T. Parle, may br subject ta gne of the

Tallowing NPDFS requlations:

A,

Aquacultiree Projects

The FDPA defines an amiacilture project ag & managed water area in which
"discharged paollutants” are used for the maintenance or praduction ol harvestahle
frnshwater, estuarine, o marine plants and animals, The State does not have
delrnatinn tn issuye this type of NPDES permit.  Therefora, aquatic peojects
involving the use of wastewater sources would be directed to CPA.

Concentrated Aquatie Animal Produrtinn Facilities

A hatehery, fish farm, or ather facility is a concentraterd aquatic animal production
fanility 1 it containg, grows, oo holds fish spercins or aquatic animals in ponds,
racawnays, or other similar structure which discharge at least 30 days per year.
These operatians are point scurcas subjact 1o the State NPPDFS Program. Factlities
thal may br exriopted from permit requirernents inelude the following:

1. Cald Water Aquatic Animals (i, Salimon and Ahalenn):

a. Pacilities which peodiee 1ess than 20,000 paunds harvest weinht of amuatic
antimals prr yeary o

Mr. William M. Bass, Jr.
April 2%, [9R%
Pann 2

h. Facilities which feed toss than 5,000 pounds of Food duyring the ealendar
month of maximam ferding.
|

2. Warm Watnr Aquatin An]r\!ﬁa]s {i.e., Prawn, Shrimp and Catfish):
a.  (losed pnads which discharqe only during perinds of axness runoff; or

|
. h,  Fagilities which prodice less than 100,10 poinds harvest weight of aquatic
animals per yrar. :

Speacific permit requirements ar expmptiong will be reviewed by the Departinenl on
A nasn-hy-case hagis with respect Lojthe water quality standards of the receiving water.

0
tubsurface Disposal of Wastewater

|
I

Fven though the subjrct site is located in an area which has heen designatnd as an
exemplod area under the Undergrnupd Injection Contral (LJC) Pragram, the permitting of
tha injection wells will depend upon the quality and content of the wastes. Tf the
wagtastream will contain industrial wastes, close scrutiny will be required to assure that
the wastes are not hezardous in accordance with 40 CFR 26l The disporal of wastes of
this nature would result in the classification of the injectinon wells as Class [V welis which
are prohibited under the State UIC Program.

This cendition is also applicai':le ta any individual disposal systerns which may be
proposed hy the tenants. s .

Sincerely,

L Wh A®
Dreputy Dirartor for
Fnvironmental Health

vrn:  PDHSA, Hawaii ‘




HIGH TECHMOLOGY
| DEVELOPMENT
CORPORATION

Cantent Fraedie Plaxa 220 South King Seeat, Suite P52
Talaghewwn  (ACA) %4AR (G064

June 21, 1985

Mr. Melvin K. Koizumi

ftepuly Directotr for Enviroenmental Health
State of Hawaii Department of Health
.0, Rox 3378

Honnlulu, Hawaii 9RRQ]

Dear Me. HKoizumi:

Sebhjerct: Environmental Tmpact Ststement Preparalion Notice--
Development Flan for the Hawaii Ocean Science &
Trehnnlogy Park and Proposed Expansinn aof the Natural
Enrrpv Laboratory of Hawaii at Keahele, North Xona,
Hawa1i

Thank yeu for vour comments on the subject notice of
preparation. fn answer to your specific concerns outlimed in
vour memorandum of April 10, 1985 to the Departwment of Planning
and Fronomic Develapment:

1. Serafood products and shellfish products will address ali
appropriate Itrpartment of Health regulations. This will
underiaken al the time a specific request is made Lo praduce
rither tvpe of product on the suvhject properties.

Y. Sewage systems for both NELH and HOST Park will be designed
te tert all Pepartment of Health regulations.

3. ¥o labaratory wastes, solvents, .chemicals, biocides etc.
will be discharged into cesspools, drain fields or shallow
wrlls unless approapriate pre-treatment is undertaken. It is
vital 1o the success nf hoth NELH and HOST Park that the
aeeah-waler resource noel he compromised. This will he
eplaborated on in the draft EIS. In addition, petential impacts
from domestic sewApe nn the nearshore environment will also be

. prddressed.

Tn rﬂspdnsn to your additinpal comments of April 25, 14985

1. We appreacinate vour list of NPDES regulnbians that might
apply tao INST Park and NELH, Those that! are applicable will be
A dedd ypnn, The drafl 718 will address various me! hods af

GEOROE R ARIYOISHI
BOwE ATy

K TIM YEE

sy

WILI.IAM M BASS JA

R rIVE TREGT

Malling Addman. PO Box 2058 Honohlu. Haewnll  SB804

Mr. Melvin K. Koizumi
Jupne 1, 1985
Poage 2

discharges and appropriate mitigating measures for each., All
activites will comply with Department of Health and EPA
regulations,

2. Injecrtion wells Are only being considered for sea water
return flows. Ko other wastes would be permitted. It should
be noted, however, that this method of dispesal is nnly one of
several being addressed in the draft EIS.

Thank you for vour interest in the project. We look forward to
receiving vour comments on the draft ETS.

Sincerely,

Hituon 7 G,

William M. Bass,
Execut ive Dxrprtor
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ADHACYLTURE BEVELOMITNT
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WATE R ANTY LAMG NPT LOPMENT
REF. NO.: CPO-745-85
APR 3 01985

Mr. Witliam M. Rass, Jr.

High Technelogy Development CorpoTation
Cantral Pacifjc Plaza, Suite 252

220 South King Street

Honaluln, Hawaii 96804

Ttear Mr. Bass:

Thank you for notifying us that an environmental impact statement
{EIS) is to he prepared for the proposed development of a Hawaii

Ocean Science and Technology (HOST) Park and the proposed expan-

ston of the Natural Energy Lab of Hawaii (NELH).

We request that the EIS include the following information:

1. Roth the NELH and 2 portion of the High Technology
Nevelopment Corporation sites are within State lands set
aside under Governor's Executive Order No. 3074 to DOT,
Airport Division for Keahole Airport;

2. The NELH site is covered by General Lease No. 5-4717 to
NELH;

3. The High Technolngy Development CorTporation site within
the Keahole Airport land is covered under a pending -
grneral lease to High Technology Nevelopment Corporatlon
for ocean-related high technology industrial use;

4. Additional area, TMK: 7-3-09: portion 05 (127.211 acres)
is covered by a Governor's Executive Order (pending) to
High Technology Nevelopment Corporation for ocean-related
high tech industrial use;

5. The master plan for the high tech park as well as the
NELH area and all subleases must be approved by DOT,
Airport Division, FAA and DLNR.

Keahnle Jands consist of layers of very porous lava containing
nomerous tava tuhes, cracks, crevices and fissures: permeability
ts high., OGroundwater passing threugh the pareus velcanic lgva
dischargrs inte the acean all alanpg the sharaline,

Mr. William M. Bass, Jr. |

CPO-T745-85
High Technology Dev. Corp.

Tenant operations in the fields proposed may use or generate toxic
substances (materials, byproducts, products, wastes, or cowbina-
tion thereof). EIS Preparation Notice indicates that surface
runoff would collect in ditches, discharging at a single point,
and that each tenant would be responsible for disposal of its own
1iquid wastes. The forthcoming EIS, therefore, should discuss
controls which will prevent contam1nat1on of coastal waters and
marine resources. !
|

In other respects, the proposed EIS appears to address both the
potential environmental andi economic impacts on land and in the
adjacent ocean. Part IV highlights those areas that should be
looked at in detail, The list of agencies to be consulted appears
extensive and complete.

Very truly yours,

o : SUSUMJ ONO, Chairperson
0 Board of Land and Natural Resources
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Wlllaam M. Bass, Jr.

Additional Comments on the Euvirommental Impact State-
ment Preparation Notice -- Development Plan for the
Hawaii Ocean Science and Technology Park and Proposed
Fxpansion of the Natural Energy Lahoratory at Keahole,
North Kona, Hawaii

This is a follow-up to our letter of April 30, 1985 on the subject

Environmental Impact Statement prep notice.

We neglected to include

the rollnw1ng concetrns regarding historic sites:

Identification and Location of Historic Sites

Both these project areas have received a 100% survey, and all
historic sites have been located.

In the HOST Park parcel, the notice states 45 sites have been
identified (p. 16 We have recently reviewed this assessment
in Land Use Commission Petition comments {Attachment 1}. Our.
review of eight archaeological surveys in this parcel indicates
only 44 sites are present. One was not identified in the recent
reconnaissance. Two other sites are larger than documented in
the reconnaissance. -

tn the NELH property, the notice states that an archaeological
veconnaissance survey has identified 24 archaenlogical sites,
This assessment is correct. (Note: Tf the existing NELH Facil-
ities have ecliminated some of these sites the numher of sites in
this parcnl should he revised, and we should he notified for our
records).

Tnformation in and Tnterpretation of These Sites

The natice dnes not roview the extent of the reseavch in the
area poar the findings. Tt would he nerfpl ta hrinfiy include
this jnforantion in the EIS, Far i1 helpas nndesataml <ite sipni-
Fasane »,

AOZA B JAND R NATHRAL RENINGEE

WATFR AN | ANN DTVELOPMENT

Mr.

High Tech. Dev. Corp.

William M. RBass, Jr. CPO-~-787-85

Site Significance

Site significance needs to be more clearly addressed in the
notice.

Archaeological sites are nearly all significant for the informa-
tion they contain on the past (areal and architectura] measure-
ments as well as artifacts and other contents in deposits).

Some archacological sites also merit preservation for such pur-
poses as long-term scientific research value, puhllc interpre~
tive exhibits, etc.

ATl archaeclogists who have worked in these parcels are in
agreement that these sites are primarily significant for the
information they contain on the prehistory and early history of
this area. The notice correctly states this for the NELH area,
hut seems to imply that the sites in the HOST Park area have no
such significance. This does not appear to be the case. Also,
despite looting, much of this information is still present in
these sites. Architectural remains still stand, and need to be
fully documented at many sites, and archaeological excavations
have shown that deposits with important informatien do exist in
some sites.

There are sites in these parcels with some significance for
preservation and exhibition. The Mamalahoa Trail is one such
site, which the LUC Petition for the HOST Park noted. Also,
site 10-27-1918 was placed on the Hawaii Register of Historic
Places with the recommendation that it he preserved as an’
example of early 1800s housing,

Impacts

- The nature of the impacts to historic sites do not seem to he

adequately discussed.

In the HOST Park parcel, the notice documents road grading,
underground utility placement, a cold water pipe system and &
header tank, a warm water pipe system with a pump station, a
wastewater dlsposal area, a restroom/parking facility, and some
work preparing tenmant sites (p. 8-9}. The notice only considers
impacts on historic sités frTom the restroom/parking facility.

The likelihoed that some of the other project components will,
damage historic sites scems high 'hecanse histeric sites are
scratiered .about the parcel -- not only in the coastal

arras, but inland. This likelihood is not discussed.




Mr.

William M. Bass, Jr.

High Tech. Dev, Corp.

Tn the NELH parcel, the notice does not specify what impacts
will occur to histeric sites when the future extensions occur.
Some idea of impacts of the extension need to he specified.

Mitigation Plans to Avoid/Reduce Impacts to Historic Sites

Mitigation plans do not seem to he adequate, particularly in
light of potentially greater impacts.

Tn the HOST Park parcel, the notice only proposes to move the
restroom/parking facility to avoid sites that need preserva-
tion (p. 21). There are many sites in the planned restroom
area, and movement of the facility to avoid impacts may not be
an easy task. No plans to reduce impacts caused by the other
development components in this parcel are considered. (Note:
The LUC Petitieon for this parcel included avoidance plans and
preservation of the Mamalahoa Trail. There is a conflict
between these two documents).

In the NELH parcel, it is propesed only to "consider the pre-
sence of historic sites when allocating areas for particular
land use or facilities' (p. 21). This is not a specific
enpugh plan to ensure protection of the sites in this area.

Historic Sites Section Recommendations

We tecommend that:

1. The section of the EIS which will describe Historical/
Archaeological Resources under "Descriptiom of the
Environmental Setting'" be revised. Specifically,

a. The discussion of sites in the HOST Park parcel
should include a revised site location wmap and an
accurate count of historic sites. We have attached
a draft revised site Jocation map (Attachment 2).

h. Brief information on the extent of previous work and
the nature of current findings be included. We have
attached a discussion which ¢am serve as an example
(Attachment 3},

c. The discussion of site significance needs revision.
Sites significant for their information content and
sitrs significant for preservaftinn need (o he
digeusard, (e diernsginon abnave ynder Site Sipgni-
firanees can serve as an example, )

CPO-787-85

Mr. William M. Bass,
High Tech. Dev. Corp.

Jr. j CPO-787-85

The section of the EIS on "Some Potential Enviromental
Impacts™ which consilders impacts on Histotical/Archaeolo-

gical Sites should He revised. Specifically, the following
need to be included:
H

a. An evaluation of the impacts of all project components
in the RHOST Patk (either individually or cellectively).

b. An evaluation of the probable nature of impacts in
future extension phases in the NELH parcel.

The section of the EIS under "Mitigating Measures" for
impacts on Historicajl/Archaeological Sites should be redone
in relation to the revised discussion of impacts. We would
recommend that the mﬁtigation measures include an agreement
to have archaeologicsl data recovery work done before con-
struction and to preserve a few sites, and that these
actions be undertaker in consultation with our office.

a. Data recovery work would not be a massive undertaking,
for sites in these parcels are generally small and
deposits-are shallow. It should invelve mapping,
description and: excavation at all sites still contain-
ing unrecorded :or unrecovered significant information.
(In the HOST Park parcel, we believe only 19 sites
need additionall detailed mapping and only seven will
need controlled, excavation of deposits. Needed werk
in the NELH parcel has not been specifically itemized,
but the archaeological reconnaissance report on this
area (Clark 198&) makes general recommendations).

b. For sites preservation, we recommend the preservation
of one site and four examples of other site types.
The LUC Petition For the HOST Park provided a plan for
the preservation of the historic period Mamalahoa
Trail, and we concurred with this plan (Attachment 1)
and still do. iIn our review for the LUC Petition, we
also Tecommended four other sites be preserved as
‘examples of Hawaiian adaptation to this environment --
1918 (a historic period permanent dwelling site), 1919
(a prehistoric period permanent dwelling site), 1917's
cave (a prehistpric period temporary-use shelter), and
one C-shape (a prehistoric peried temporary-use
shelter) of the petitioner’s choice. This Preparation
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Notice indicates both the HOST Park and the NELH i OIVISION OF STATE PARKS vRees co-'::-?ﬁ-':-'-""n;"fc'“w
parcels are one development package. The NELH parcel . i, mawar U Lniaaruter
also contains examples of the above Four site types. % rorcL. i sk CRATI
Rather than confine preservation to onre parcel’'s ! April 10, 1585 T w—
sttes, we propose that the developing agency select I P '
- onhe excellent_example of each type from either parcel ; MEMORANDUM
f;(-)r preservation, in consultation with our office. !
Sites are small and preservation should not hinder ; H .
| develommene, i T0: Gordon Soh, Planning Office
This proposed mitigation plan will remove any adverse impacts to ’ Ralston . Negats, State Parks Mninistrator

historic sites in the parcels. Tt will also benefit development
by removing concerns about project realignments related to
historic sites and about procedural delays associated with such
Tealignments. It will also benefit the public by rTecovering and
preserving valuable information from the historic sites in this
area. And it will be beneficial in preserving a few sites as
examples of former Hawaiian 1ife in this area, a 1ife oriented

to marine exploitation and thus compatible with this
dovelopment . b theae. p ‘ Igentification & Location ot‘_ Historic Sites

SUBJECT: LUC Petitlon A8%5-592, Conservation to Urban
Keahole Hawall Ocean Sclence & Technology Park
Ooma 1 & 2 and Kalaoa: 5, North Kona, Hawall
THX: 7-3-09.03, 7-3-43:03

Thank you for the opportunity to cosmment on this petition.

s . . The petition notes that an archasological reconnalssance survey ldencified 45
‘:ﬁt?E:};R;:gpgg:eanyk:ziozgzgiggc:hw: may have caused by our siten. (The survey report, Barrera 1985, 1s appended a=z Exhibit 7 in the
wil) b suhmitt;d-in 3 £ asoure h'a our comments on the NDraft EIS petition.) A brlef reference is made to the fact that othar archaeological

: a timely rashion. surveys had occurred within the project borders (p. 20), .2nd the
archaeclogleal reconnaissance report lists 4 such studies (Ching, CIuff and
Riley 1968-69; Romendahl and Kirch 1975; Rogers—Jourdane 1978; Rosendahl
1978). However, sites found in these pricr projects are not evaluated. RAlso,
four other important Studies ars not noted at all -- 1973-74 State DLNR survey
{gtate of Hawsll, Ristoric Sites Inventory), 975 survey and excavation by
Cordy(1978, 1981}, the final report of 1978 survey and excavation work
w/ (Rosendahl 1980). These projects all occurred within the coastal zone of the

roject atrea. .
USUMU ONO, Chairperson prod :
Board of Land and Natural Resources

Should you have any questions regarding this matter, please feel
free to contact our Planning Office staff at 548-7837,

Very truly yours,

our review of the archaeological reports indicates that 43 sites are within
the project border —— T-40 and T-41 are one site (Hawall State Historlc Slte
10-27-1917¢ Blshop Miseum a)lte D15-20), and T-34 is slte 10-27-1920 {D153-11)
located within ths NELY parcel and not within thls project's borders (Clark
1984). An additlional site (10-27-1918; D15-9), a large historic house
compound, should also bs in the project area, for it was located at the
junction of the coastal trail and the old Jeep road running Inland through
Xalaca—Ooma. Two of these sites ace on the Hawall Register of Hiatorlc Places
—= 1917 (T-40 & T-41} and 1918.

one problem in ldentifylng sites 1= that dlfferent slte numbers were glven In
past studles. Clark {1%84) resclved this problem Eor the NELH project area,
our staff has coordinated the site numbers wlthin the current project area for
this review, and this informatlon s avallable ar our office.
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Our review also indlcates that two sites are slightly larger than docunsnted
in the archasological reconnalsxance. T-36 1s only part of 10-27-1919
{D1%-10) which also lncluded a platform on the ocean =lda of the old Jeep road
and a calrn., T-33 seems to b but a part of 10-27-5602 (Rosendah} 1980:70-73)

which slso Included a petroglyph, papamu game, grlndlng stone, and cave
shelter. .

Information in and Integretation of the sites

The éarlimr unrl: included intensive survey at uites 1917, 1918, 1919, 5602,
%603, S604, and 5605 (State Inventory: Cordy 1978; Rosendshl 1980} and
excavations gccurred at 1917 (Cordy 1978: Rosendahl 1980), 1919 (Cordy 1978).
ahd %602 and =603 (Rosendahl I980). Dates from these sites range from the
late A.D. 15002 into the 1800s. i .

Initial interpretations for these Findings indicate L permanent dwelling and
numerous tampotary habitation shelters in prehixtoric times, and 1 permanent.
dwelling and some shelters 1n the 13005. 'I.‘ho bulk oF these sites are- ~ .
clustered on the coast. | . e . .

Site Bimi'ficar‘tcu U

PR e : RN

All provious nrc:haeologisl:u Aare in agreement: that. these _-.ites are p:mr,lly
mignificant for the information they.contain on the prehistory and early ...
history of this arsa, Despitm looting, much of this information is still. -
present, in r.hese.' 51!&:6, c:ontrnry to tha putition n statemunt {p. 20). . : ]
‘the Hmloahoa rrail i of signl.t‘icunce for -exhtbitim. ‘And aite 10*21-1918 il
on the Mawall Reglster of Historic Places has been recommended for . - “

_ preservation as an example of early 1800s housing. .

_;nmacts A ] Plans in the Petlt!.on .
e e ey L no KR AN
The puution nor.es th-:; thn Mamalahoa 'rrau 1= to largaly be presarved Iln an
,easement within the project area,, onlr being crossed by a few driveways and
utlilty lines (p. 20,29). o .

As for the other sites. the petlt‘lon notes Most 1le in the coastal zone of tha
property, which will be retained for publit use with only a mmall

" parking/restroom facllity and possibly a visitor's center In thls zone (p. 20,
24; ¥xhibit 8, p. 1),

Memorandum 0
Aprll 10, 1985 i
Page Three )

) | .
These facilities are to ba moved.to avold conflicts with historic sites (p.
20, 24). 1In the inland rones of ithe property, road cul-de~sacs and utilities
in road cortldors will be present| (p. 7 of gxhlbit 8) and presumably
bulldings. Mo provislon for hlstorle sitem in this area are noted. The
petition does state, howsver, that "HIDC and future tenants wlll make every

effort to preserve sites worthy of prenervation and will excavate and document
all others” (p. 29, gee also p. 21)

Historic Sites Section Recommendations

The bulk of the ®ites in the projact area.ara important solely for their
information content. Movement of planned facilities to avold these sites 1s
certainly acceptable; but it would be difficult to monitor during the future
growth of thls area, and desplte the best of intentions., adverse effects to
sites could occur. RAlso, such avoldance actlons might prove to take time
procedurely and thus be inconvenient. to the developer. Further, lootlng has
occurred in some sites, and thls might Increase with greater public access.
Glven these Eactors, we recommend that it would be best to conduct an
archasological intensive survey and =alvage program before development, to
recover the remaining ilmportant information from these sites. Much of this
information has already beeh rocovered. We ballieve only 19 sites will need
additlonal detailed mapping and measurement, and many are small,
=ingle-structure zites. And we balleve only 7 sites will need controlled
excavation of deposits. (See attachment for recommendations as to the mpecific
sites) -Thase slten ace quite shallow. The sxcavations should not cost a
great deal, and it would el!.minate any future concerns about adverse Impacts
on these historic sites. i
We further recamend the preser\mtim of 5 sites, We concur with the
petition’s plans for the preservation of the Mamalahoa frail —- certainly the
most signlficant site For exhibition value. We also recommend sltes 1918 (a
historic permanent dwelling site), 1919 (a prehistoric permanent dwelling
site}, 1917's cave {a cave shelter), and one C-shaped shelter site of the
patitioner's cholce be presarved. : They are small sites which can serve as
examples of Hawalian adaptation to this harsh environment.

Should you have any further questgcns, please feel free to contact Dr. Ross
Cordy, Staff Archaecloglst, at 548—?460.

I’s!l RALSTON H, NAGATA

Ralston H. Nagats




ATTACHMENT 3

Information in and Interpretation of thess Sites

8 prior archasological surveys have bean done in the HOST Park parcel, and 7
have beon done in the NELH parcel. These surveys include intenslve surveys
and axcavations.

Nearly all sites fitting permanent housing criteria along ths coast have been
carefully mapped, minimally excavated, and minimally dated. Deposits are
generally shallow and limited in arsa. Smaller mites have been mapped 1n
detall, exvavated and dated only along the NELH access road. Again, deposits
were generally shallow and limited. Moxt smaller =ites such as those located
in the HOST Park archasological reconnalszsance survey have not been mapped in
detall, nor have they been excavated in cases where deposlts are prasent.

Current interpretations indicate that thls area was settled in the R.D.
1400s. It had a small population prehlatorically and an even smaller
population in early historic times. A few permanent dwellings were along the
shore with numercus temporary habitations (e.g., shelter caves and C-shaped
shelters) Just behind or along the shore. Tratls led inland across the barren
pahoshos £low= to the sdaricultural fields situated at about the 8002200 fool
.elevationa. Alonhy thase trails, there were shelters (caves, C~shaped
enclosures, otc.) and calrns, the latter apparently marking the tralls and
shelters., Major tralls crossing through these lands parallel to the shore
weres the prehlstoric/historic coaxtal trail (the 28th Century jeep trall) and
the hiztoric¢ period Mamalshoa Trail.

PACIFIC OCEAN 10

‘The HOST Park anﬁ WELH parcels contaln archasclogical sites along the coast
and lowsr barran pahoshoe areas.
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June 21, 1985

The Honerable Susumu One, Chairperson b
Banrd of Land and Natural Resources ) ' _ o
Department of TLand and Natural Rescurces

r.o. Rax t2l o
Honalulu, Hawaii 96RO )

lear Mr. Ono:

. i
Subject: Environmental Impact Statement Preparation Natice-— . H
Develapment Plan for the Hawaij Ocean Science & T
Technolopgy Park and Proposed Expansion of the Natural ‘

Enargy Lahoratory of Hawaii at Keahale, North Kona, . !

Eawaii ’ i

|

Thank vou for ynur comments on the subject notice of o
preparation. In answer to the concerns expressed in vour
letter of April 30, 19R5H:

1., The information thnt'you specifinrd will br included in the
draft ETS.

2. The draft EIS will discuss controls which will prevent
rontamination of coastal waters and marine resources.

We aiso appreciate vour additiona)l comments on Historic Sites , }
as sutlined in your letter of May 8, 1985. Your suggestions

will he incorporated into the draft E1S5. Archasological :
mitigation will he incorporated into the detajled planning and : '
construction contrarcts for HOST Patrk and will be addressed for ’
NELH in the draft E7S.

We ook forwnrd to vour comments on the draft FiS.
Sincerely, !

Alsom 1 oper, )

William M. Ra=ss, J[r.
Exeeutrve Diredtor




“\ DEPARTMENT OF PLANNING
| JAND ECONOMIC  DEVELOPVIENT

FARUAIAT D RPN, 250 2 S ITH FING. ST, ICROT uu’lmwm
MAARING - APERTAS ey B 2YA% SHOWOR REL TURAAT 580 « FFIEX 1T MINVER

Ref. No. 'P-1524

April 26, 1985

MEMORANDIM

T0: Mr. William M. Bass, .Jr., Executive Directorzﬁ
High Technology Development Corporation

FROM: Yent M. Keith #Cerfelor. Lol

GECRGE R, ARMYOSH]
G

KEWT M, KEITH
LUN

MURRAY E, TOWILL

DEPUTY DARECTOM
UNDA KAPUNIAS ROSEHILL
ey e

DVITaONS
FHSINE RS AR D STPY DEVIIOMATMT VIR
3

HOROIER] DA M PSR
[e .t

1ARID L P

PUARIRIRKG TIVIRK $)

PESTARCEE ANDY FCOOMOMY AMAIAS DA
LHULLS

ADMIEISIPATIV ST0VICFS, o §
IIEOPRATROR] £ IET

SURTECT: EIS Preparation Notice (ETSPN)Y - Development Plan for the Hawaiji
Ncean Science and Technology (HOST) Park and Proposed Expansion of
the Natural Fnergy Laboratory of Hawaii (NELH) at Keahole, North

- Kona, Hawaii

We have reviewed the subject document and offer the following

comments.

The EISPN states on p. 3 that "the prospective activities at NFIH are
A necessary precedent to the success of the proposed HOST Park." Therefore,
"the FIS will consider NELH plans and HOST plans as one action and will
describe and assess the impacts of these actions on the environment hoth
separately and cmulatively,” It also states om p. 2 that the NELH is
currently updating a conceptual master plan that was prepared in 1976 "to
incorparate commercial development of research projects at the facility.” Tue
to the conceptual state of the proposed plans for NELH as well as the HOST
Park, it is essential that policies and criteria be formulated for defining
the types of husinesses which will be permitted at the HOSI Park. To insure
ocean-relatoed high~tech use, a Further refinement shonld be the formulation of

conditions, covenants and restrictions for the ST Park.

Probable

gnvirenmental impacts can then he assessed and mitigating measures can be

formulated.

We note that development plans are commonly used to solicit
conceptual approvals. However, these generic plams contain fow of the many
specifics needed by government agescies to adequately review a particular
activity. [t should be pointed out, therefore, that implementation of the
specilics of this plan will requite scrotiny when individuel permits are
applied far. At that fime, there may he some spegific concerns, such as those
related to the Coastal Zone Mmagement Program, rhat may emerpe.

NECIENVIE
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Mr. William M. Bass, Jr.
Page 2
April 6, 1985

One of the key elements of HOST Park is the saltwater supply and
disposal system. The EISPN states on p. Z that the pipe which will supply the
cold ocean water to the HOST Park will be constructed in the NEIM corrider and
will extend out to a depth of 2,000 feet below sea level. Warm ocean water may
also he needed and is proposed to be pumped from the bay fronting the park into
a pipeline paralleling the cold water system. An alternative source of wamm
water is onsite wells provided by the individual tenants.

In order to-dispose of the large flows of ocean water aFter use and
reuse hy the tenants, a central :disposal area has been designated which will
contain a numher of injection wells. These wells are proposed, to drop the
ocean wastewater to a depth that will discharge at a distance greater than
1,000 feet offshore. The EIS should thoroughly discuss the wastewater disposal
system in terms of existing operational examples and their impacts to coastal
waters. :

Kezhole Point was chosen as the site for the NELH and the HOST Park
because of the nearby availability of cold, deep ocean water which is nutrient
rich and pathogen free. Also important is the warm ocean surface layer not
subject to strong seasonal cooling. The EISPN states on p. 4 that protection
of the physical and chemical water quality of the cold water and surface. water
resources is essential to the continued success of both HOST Park and NELMH.
The EIS should clearly show that this wmique resource will not be adversely
impacted.

With reference te CIM:Policy 205A-2(b)(A) relating to coastal
hazards, "Develop and commmicate adequate information on storm waves, tsunami,
flood, erosion and subsistence hazards," Federal flood insurance rate maps
indicate that storm waves and tsumami 