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SUMMARY 

The High Technology Development Corporation (HTDC) was created to 
demonstrate Hawaii'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, Hawaii, was selected for the 
ocean-related -~high-tech"park because of the -unique - 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 environ,nent; and good access, with 
Keahole Airport adjacent to the site. 

One of the most important considerations in siting HOST Park on the Keahole 
parcel was the close proximity of the 322-acte Natural Energy Laboratory of 
Hawaii (NELH). NELH 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 legislation authorize development, demonstration 
and commercialization of energy related projects. It 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 large 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 extre;nes of 
"what might happen" if development progresses in certain directions. The 
following land use activities are anticipated for HOST Park and are common to all 
the scenarios: 

o Ocean-water commercial uses such as high intensity commercial mariculture, 
marine biQtechnology, 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, 

o 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 energy 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 
Pcean 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 
approxima tely one mile offshore of the Keahole Point lighthouse. Use of the 
corridor for temporary, research facilities (such as pipes, monitoring cables, etc.) 
was appro'. ~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 Scientific Structures. 

A Conservation District Use Application (CDDA) 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. TJlis 
Master CDUA, whiCh is intended to supersede the existing CDUA, will conceptually 
describe all of the pipes projected for NELlI and HOST Park at full development 
(esti:nated to be approximately 10 to 16) and specifically request permission to 
construct the initial HOST pipes and the U.S. Department of Energy (DOE) 
proposed cold 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 \lanagement Area review process. 

At full development of both facilities, it is expected that over 142,00U gallons per 
minute (gpm) 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 
tempera ture. 

Potential adverse environmental effects which could result from actions during the 
construction phases of of HOST Park, NELH and the expanded Ocean Use Corridor' 

. include: increased traffic; destruction of some strand vegetation during the 
construction 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 motile 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 NELIl 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 effects 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-quality monitoring activities at NELH will enhance knowledge of coastal 
and ocean 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 unique resource necessary to attract the energy and mariculture acti vities 
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 Hawaii housing market. 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 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 V{ill 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 impa~t 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 fQr 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 environ:nental effects will be 
related to the potential disruption and displacement of the existing brackish water 
aquifer resulting in some potential impacts to 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 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. If properly monitored, almost all of the 
potential negati ve enviroh'nental 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 i;npact statement has been prepared for the following purposes: 

1. to comply with Chapter 343, Hawaii Revised Statutes; 

2. to comply with EIS Regulations Section 1:31 c.l; 

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 surrounding 
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 tc.e 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. 
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PART I: INTRODUCTION 

A. HAWAJI 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 Technology 
Development Corporation (HTDC). The Corporation is governed by a nine-member 
Board of Directors. The Corporation is assigned to OPED for administrative 

___ purposes._ Pursuant to Chapter 20/SM, Hawaii Reyi!l~(L Sj:?tllj:es, the HTDC_i~ 
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: 

... Hawaii concentrate its' efforts and resources on developing those 
forms of high technology that build upon its unique resources 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: 

•.. Hawaii 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 1-1). 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 ocean 
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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o Semi-tropical tempel'atures with light diurnal breezes which keep the 
temperatures relatively constant and comfortable while providin£( a neal' 
hurricane-free environment; and, 

o Good access, with Keahole Airport adjacent to the site, and Kawaihae Harbor 
within a forty-five minute drive on a recently 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 
Technology (HOST) Park Was -undertaken in January 1985 (8elber, Hastert,Van 
Horn and Kimura, 1985). The results of the survey indicated that there is no other 
ocean-related park in existence 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 tile 
park al'e: 

a High in tensity aquaculture 

a AHema te energy 

o ~larine biotechnology 

o Pharmaceutical development 

o Oceanography 

o Tropical agriculture 

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

o Acceptable uses that conform to the stated nature of the HOST Park include: 
aquaculture, microbiology, biotechnology, oceanography, renewable energy 01' 

desalination and other forms of ocean-related higll technology deemed 
appropriate by the ETDC Board of Dit·ectors. Within limits, a small portion 
of the Park can be set aside to accommodate support services that are 
rela ted to ocean-related uses present in the park. 

o Priority consideration should be given to 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 (NELJI) to full commercial application 
at HOST Park. 

o Proposed operations should be compatible \\ itll other uses of the park, present 
or anticipated; uses that would tend to pollute the environment ot' might in 
any way degrade the pul'ity of the surface-level and deep water resource will 
not be accepted. 
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o Resources should be available to meet the infrastructure requirements of the 
prospective tenant. ln particular, the need for cold ocean water. 

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

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

The final decision on tenant acceptability will be made by the Board of Directors 
of HTDC. 
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B. NATURAL ENERGY LABORATORY OF HAWAII (NELH) 

1.0 Background and Purpose 

The Natural Energy Laboratory of Hawaii was established by the Hawaii State 
Legislature in 1974 by Act 213 to manage and operate an outdoor research facility 
at Reahole Point on the island of Hawaii for research, development and 
demonstration of natural energy resources. Recent 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,HIlS). ""-" - - - "- - -

N ELH 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, aquaculture activities are as 
great an interest to potential researcllers and developers as energy-related projects 
at the facility. . 

At the present time, about one-third of NELll's operating funds are provided by the 
State of Hawaii. l\1ajor investments have been made in the facility by both the 
state and the federal government, in botll 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 
success of the facility 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 NELI-] is a very 
special kind of scientific/industrial park, unique in the world, priority must be 
given to research and development that require the ocean water resource. 

Major developments are occurring in the Keahole area that could affect or be 
affected by NELH. Among these are the expansion of the heahole 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 proviee 
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, 
including 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 1\ELJI Board of Directors 
on June 20, 1985, builds on tIle earlier effort. It includes both revisions to tile 
original physical plan and sections on management and institutional alternatives, 
and economic and financinl considerations. 
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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 identified. 
Generalized facility and infrastructure requirements, development costs, revenue 
estimates and regional implications are also described. 

3;0 Goals, Objectives 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 NELH. 
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: 

b Establish the NELH at Keahole as a major center for research demonstration, 
development and commitment of natural energy resources and other 
compatible scientific investigations. 

o Establish a solid economic foundation and marketing 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 commercial applications. 

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 revenues. 

These considerations and the degree to which each meets the established goals, 
objectives, and policies were the basis for the evaluation of prospective uses for 
NELH. 
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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 stage 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. 
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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 infrastructure 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 changes 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 system and a seawater return disposal 
system; 

o A lan,jscaping master plan; 

o An archaeological mitigation plan; 

o An incremental development plan; and, 

o Development rules and design standards. 

The Development Rules (CC&Rs) and design standards will include: (1) the range of 
commercial activities that may occur within the HOST Park; (Zrdesign guidelines; 
(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 
construction 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 conceptual master plan for NELH, which is currently being reViewed, 
allows for· commercial development of research projects at the facility. 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 -CO-rTHnls-ion; -comments on the NOP,- ancf comments from VaridQs--state-and-­
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 
also 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 
Nap 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 n. 

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 EJS 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 EIS is required. 

Finally, the question of ceded lands and amounts due to aboriginal Hawaiians 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. 
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PART JJ: PROJECT DESCRIPTION AND ALTERNATIVES 

A. INTRODUCTION 

The proposed projects will be described 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 
cDilsideration 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 following 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-free 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 proposed 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 EIS as Appendix A. 

o Ocean Thermal Energy Conversion (OTEC) 

OTEC is a power generating system that uses the temperature difference 
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, little 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 two heat exchangers,a turbogenerator, and a feed pump. The working 
fluid is vaporized by heat from the warm seawater and passed through a 
turbogenera tor 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.S. 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 dissolved oxygen, 
nitrogen, carbon dioxide, and trace gases from sea 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 cold 
ocean water. 

For open-cycle systems using direct contact 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, sllch as mariclilture or solar ponds, either directly or in various 
combinations and then discharged. Open-cycle OTEC will probably 
necessitate larger flows, and thus larger pipes, more extensive construction, 
and larger buildings than closed-cycle OTEC (Marine Sciences Group, 1985). 

o Solar Ponds 

A solar pond is a body of water that converts solar energy into thermal 
energy; "salt gradicnt" ponds are the type being discussed for operation in the 
Keahole area. As described in laymen's terms by SETS, Inc. (1983): 

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 water. The hot salt water is too heavy to rise 
and heat is stored in this water. The hot salt water is pumped 
through a heat cxchanger to vaporize a working fluid to turn a 
turbine wheel and the electrical generator linked to it. The cold 
fresher water is used to 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-I) 

Salt-gradient solar ponds have many potential applications which 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 minimum pond surface area would be 0.81 acres witll 
a maximum of 1.31 acres; energy collection area from 0.64 acres to a 
maximum of 1.15 .acresj and pond bottom area from 0.50 acres to a maximum 
of 1.00 acres. For H 300/600 hWe facility the pond surface area range would 
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be 11.78 acres to 22.65 acres; energy collection area ·frolll 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 feet of brine and water structured to have 
about one foot of surface zone, four feet of gradient zone and five feet cif 
storage zone. 

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

The types of salt that can be used in a solar pond include sodium chloride, 
·magnesium chloride, sodium carbonate, sodium sulfate and others. The basic 
requirement 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 arid 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. 

o 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 spontaneously through a 
semiporous membrane into a more concentrated solution. For example, fresh 
water will flow through an osmotic 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 solutions 
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 solution (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 temperatures a'ld require me.chanical power 
only. For many seawater desalination aprlJicatioris, reverse osmosis can 
operate at a fraction of t:'e energy costs required for distilation. 
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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 • 

1I-5 



B. HOST PARK DEVELOPMENT PLAN 
" " 
" 

1.0 Conceptual 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 detaiied master plan will be based on the concepts 
presented in this EIS and will be used as the basis for first phase infrastructure 
design. 

The following planning gUidelines were utilized in developing the master plan 
concept: 

a Keahole Point was chosen as the site for proposed HOST Park because of the 
nearby availability of cold, 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. 

a 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.). D 

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 JJ-2. They include:, 

o Retention 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. , 

a 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 Ngh-intensity mariculture 
activities.) 
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o An area fora future visitors' center and possible resturant and/or oceanarium 
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 acceleration/deceleration lanes. 

a Retention of the 24-foot wide pavement of the existing NELH access road 
and adding 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 pr.ovision for street trees down the central access road. 

o Construction and installation of a 48-inch c'old-water intake pipe in the 
existing ocean corridor. The cold water to be pumped to the shoreline at 
Ke.ahole Point and thEm 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 wat",r intake pipe from the bay 
fronting the park into a pipeline paralleling the cold water system. 

o Provision of 25-foot 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 concept were required in 
order to more fully disclose the implications of the project so that state ahd county 
agencies could make more informed decisions on the merits of the propose'd 
development. . 

Because lhe. 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: 
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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 

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. 

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

Other changes to the original concept include: replace'nent of the cul-de-sacs 
proposed for the internal road system 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 SO-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 ll-3). This includes: 

o Intersection improvements at Queen Kaahumanu Highway; 

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

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

o Construction of stu~.) roads; 

o Design and construction of underground utilities, 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 ll-4l 

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, apprOXimately 26 lots at 
minimum of 3 acres each. 

o Ocean Wats!' Co,n,nel'cial Use: 385 acres, apprOXimately 19 lots at a 
minimum 20 acres each. 
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2.2 Employment Assumptions: 

Total on-site employment of 1,20.0. people at full development. 

2.3 Infrastructure Assumptions: 

o Estimated potable water consumption of 120.,0.0.0.-144,0.0.0. gallons per day, 
average daily demand; 180.,0.0.0.-216,0.0.0. gpd, maximum daily demand. 

o Estimated domestic sewage generation of 60.,0.0.0.-84,0.0.0. gpd (average daily 
. flow) into septic tanks. 

2.4 Development Assumptions: 

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 Scenario B. (Figure ll-5) 

3.1 Land Use/Activity Assumptions: 

The basic assumption is that ocean-water would be pumped to the IOD-foot 
elevation of the site (61 percent of the area). Acreage assumptions by proposed 
activity are: . 

o Campus Industrial/SerVice and Support: 178 acres, approximately 59 lots at 
minimum of 3 acres each. 

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

3.2 Employment Assumptions: 

Total on-site employment of 2,10.0. people at full development. 

3.3 Infrastructure Assumptions: 

o Estimated potable water consumption of 210.,0.0.0.-252,0.0.0. gpd, average daily 
demand; 315,0.0.0-378,0.0.0. gpd, maximum daily demand. 

o Estimated sewage generation of 10.5,0.0.0.-143,0.0.0. 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/Restaurflnt will most probably be developed in second phase. 
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4.0Development Scenario C (Figure JJ-6) 

4.1 Land Use/Activity Assumptions: 

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

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

o Ocean Water Commercial Use: 165 acres, approximately B lots at a minimum 
20 acres each. 

4.2 Employment Assumptions: 

Total on-site employment of 3,190 people at full development. 

4.3 Infrastructure Assumptions: 

o Estimated potable water consumption of 319,000-3B2,BoO gpd, average daily 
demand; 478,500-574,200 gpd, maximum 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 years; 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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Table 2-1 - Summary of Research Projects at NELH 

Project Name Objectives Sponsor Institutions Dates Status 6/84 

Buoy Fouling & Corrosion Study fouling and corrosion of UHM, HNEI, 76-79 Completed 
Studies OTEC Heat Exchanger Materials JHU/APL 

Mini-OTEC Demonstrate net power OPED, LMSC, Dill- 1/79-12/79 Completed 
production from OTEC ingham Corp. 

Argonne Test Project Heat transfer monitoring and biofoul- UHM/ ANL 7/8I-present Continuing 
ing control; Microfouling studies; 
Corrosion studies; Macrofouling 
studies; Water Quality Analysis NELH/ANL 

Simplex Corrosion Measure corrosion of samples UHM 7/81-3/82 Completed 
installed on offshore buoy 

UH Atmospheric Corrosion Monitor and analyze corrosion of HNEI 7/81-3/83 Completed 
Project samples in I'~ELH marine atmosphere 

OTEC Aquaculture, Fish Investigate parameters of growing HIMB 1/82-11/84 Continuing 
salmon and trout in deep cold water 

OTEC Aquaculture, Macroalgae Demonstrate culture of nori (Porphy- HIMB 1/82-3/83 Completed 
ra teneral) and ogo (Gracilaria spp.). 

Ab~lone Culture Investigate feasibility of commercial Hawaiian Abalone 2/82-present Continuing 
abalone culture in Hawaii Farms 

GlEC Chlorination Study the eFfects of low level chlori- UHM 6/82-6/83 Completed 
nation on t.he marine food chain 

Marine Lobster Culture Validation 0 F Hawaii as site for Sanders Associates 9/82-10/83 Completed 
Northern Lobster (Homarus ameri- Inc. 
canus) culture 

. 



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

Project Name Objectives Sponsor Jnstitutions 

Cf,b Ie Corrosion Jnvestigate corrosion of candidate Parson's Hawaii 
materials for deep sea'cables 

ASH,1 Corrosion Monitor cnrrosion of metals in the ASTM 
ocean offshore of Keahole Point 

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

Open-cycle OTEC 

Heat and Mass Transfer Research Study efficiency of spout evaporation UHM/HNEJ 
and condensers by measuring heat and 
mass transfer in seawater systelns 

Gas Desorption Research Use a packed column to study compo- UHM/Look Lab. 
silion of rlissolved gases in seawater 

• heat and cIt various temperatures and 
pressures 

Mist-lift Process Demonstrate operation of the mist- R&D Associates 
lift cycle with seawater 

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

/\IIL 
OPED 
H[)('U~ 

HIMEl 
H~lEJ 

JHLJ/ APL 
Lk1SC 
I'ji IAA 

Argonne National Laboratory 
Department of Planning & Economic Development, State of Hawaii 
Hawaiian Dredging I'< Constrtlction Co., A Dillingham Company 
Hawaii Jnstitute of Marine BiolDc,y, UH Manoa (UHM) 
Hawaii Natural Energy Institute -~,t UH Manoa (UHM) 
Johns Hopkins University, Applied Physics Laboratory 
Lockheed Missilfls and Spnce CO'i',:',nny, Inc. 
~Jational Oceanic alld i\!.Irlosph"r i, i\dministration 

Oktes 

1/83-present 

6f83-6/89 

I 

1fiB3-present 

6/,s3-present 

I 

6/,s3-present 

6/83-12/83 

4183-5i84 

Status 6/84 

Continuing 

Continuing 

Continuing 

Con tiou ing 

Continuing 
(to be combined 
with mass transfer 
study) 

On Hold 

Continuing 



C. NELH DEVELOPMENT PLAN 

1.0 EXisting Conditions 

NELH was established by the Hawaii State Legislature 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 Hawaii 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 JJ-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 Keahole Hawaii 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 
resaarch. 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 NELH are primarily related to those 
needed for GTEC projects. E·ssential to these projects is the deep cold seawater 
supply. (Discussed in section 0, below) 

There is· an extensive water quallty 18boratory to monitor flow, temperature, 
salinity, suspended solids, pH and alkalinity, nutrients, dissolved oxygen and 
residual chlorine. Environmental factors such as wind temperature and solar 
insolation are also monitored on a multi-channel data logger. There is also a 
PDPll-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 aquaculture 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 spirulina, a microalgae 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 various micro algae. 

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 800-gallon 
tanks divided into one cubic meter sections, and various tan<s, larval. basins and 
grciwout baskets for the culture of Maine lobsters which are housed in a 1000 
square foot inflatable building. 

In th·is research area, where HAF first began, salmon and trout have been induced 
to spawn in seawater for the first time; experiments 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 
strawberries of extremely high quality. 

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

2.0 Planned Projects 

2.1 Energy Pro jects 

STF Upgrade Project: The U.S. Department of Energy and the state are currently 
in the planning and design phases of the STF upgrade 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 interaction of Ocean Energy (OE) 
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 
evaporation, and other advanced system components. The facility will also be 
designed to support environmental, oceanographic and ocean engineering 
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 within the present ~abor8tory 
property, occupying a space of approximately 2 acres; 

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

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

Alean Aluminum, Ltd.: A large-scale test of aluminum heat exchanger elements. 
Several mUlti-tube heat exchangers of various alloys will be installed in the 
laborat6ry 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 Testing -- Corrosion, Biofouling, Atmospheric 

o DUMAN.D -- 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, Thermal 

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

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

o Marine Biomass Energy 

o Hydrogen from Seawater -- with Solar; OTEC energy source 

o Refrigeration and Cooling 
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o Marine Systems and Equipment Testing 

o Agriculture -- Saline, Hydroponics 

o tylanufacturing & Processing Systems -- Using Natural Resources 

o h1iscellanecius Related Project Support Activities including: science, using 
the unique resources of the laboratory; personnel training; environmental 
i3tudies; equipment storage; and project staging for submersible and research 
:vessel cruises. 

3.0 D~eveldpment Scenario 

'i'ne NELH Board has approved a development scenario which is based on the 
following policies: 

o Give highest priority to alternative energy projects. 

o Give preference to aquaculture proje'cts that are cold water dependent but 
accept others if they can utilize resource (e.g. reuse water) and have 
potential for success. 

Proposed land use allocations for the development scenario are illustrated in Figure 
ll-B. 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: 

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

o Estimated potable water consumption of 39,000-46,BOO gpd, average daily 
demand; 5B,500-70,200 gpd, maximum daily demand. 

o Upgrades to existing water distribution system when necessary. 

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

o Construction of additional septic tanks when needed. 

o Expansion of laboratory buildings, 

II - 21 



I 

I 

I 

I 

1-

I 
, 

I 

I 

I 

I 

1"=1.200' 

@ 
Figure 11-8. Proposed NELH 

Development Plan 
HAWAII OCEAN SCIENCE & TECHNOLOGY PARK 

NATURAL ENERGY LABORATORY OF HAWAU 
Keaho/e, North Kona, HawaN 

'Commercial Aquaculture ---"\ 
or Energy Expansion 21.1 ac. 

No-Build Area 

-~- Unplanned 98.6 ac. 

KEAHOLE AIRPORT 

I Keahole Pt. ~~~§BffI~:mmt;J::M~?~- Commercial Aquaculture 
or Energy Expansion 

I R&D 
Hatcheries I (Small scale com'l. 

i demonstration) 

I 
< 60 ac. 

I No-Build 

I 

I 

I 

I 

42.2 ac. 

Commercial Aquaculture Expansion 
14.7 ac. 

Host PARK 



D. OCEAN USE CORRJDOR 

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 Lighthouse (Figure H-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-ll/8/76-879). 
Since 1982, construction of structures in the corridor has been covered under the 
U.S. Army Corps of Engineers Nationwide Permit for Scientific Structures. In 
1977, the County of f-Iawaii approved a variance to the 4o-foot shoreline setback 
for installation of cables from research instruments 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 12-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 froln 
approximately 30 feet below the water surface. The cold water pipe extends 
approximately 5,500 offshore to a water depth of approximately 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 
et 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 3D-inch DOE pipl'), are operationa]). 

In addition to the ocean water supply systems, a 75-foot long cold water pipe test 
section is situated offshore Keahole Point. This 8-foot diameter pipe section is 
located north of the intake pipelines on nearshore slopa ::'etwel~n approximately -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 forces on such a ·1arge 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 corrioor 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 
aild will deliver ·2,000 gpm of cold water. An "dditional 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 accommodated within the 
sand channel offshore Keahole Point, which serves as the existing 12-inch cold 
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 ocean research corridor) because of the 
increased risl( of potentia! damage to the existing pipelines . 
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2.0 Proposed Expansion of Ocean 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-
11/8/76-879 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 developed in 
coordination and cooperation with Department of Land 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 ocean water requirements for 
NELH and the HOST Park and the most cost efficient routing of the water to the 
users. Figure ll-ll shows the present ocean research corridor offshore NELH and 
the proposed expanded corridor encompassing the NELH and HOST Park ocean 
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 deep water 
bottom contours offshore the site run in approximately a NNW-SSE 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 boundary 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 
NELHfacilities 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 tl,e further 
south one gets from Keahole Point, it is possible that datailed 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 mHes. 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 s·3award of the 
cold water pipes to prevent interference with and possible damage to the pipelines. 
Therefore, the proposed offshore limit of the expanded ocean research use corridor 
should roughly parallel the deepwater COil tours at the approximate 700 fathom 
(4,200 foot) depth. 
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Totals 

--.-.-

Table 2-2 -- Description of Projected Pipelines 
for NELH and HOST Park 

.(with associated inflows/discharges in gpm)a 

Conceptual J nflow /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 10,000 

1 36-in~h cold water pipe 12,000 

1-4 Either 1 48-inch or 4 24-inch 
cold water pipe 20,000c 

1 30-inch warm water pipe 9,500b 

1 - 4 Undetermined size warm water pipes 80,000d 

1 48-inch deep ocean outfall (16,000)b 

10 - 16 142,000 gpm 

----

a gpm = gallons per minute 
b discharge volume accounted for by indicated cold water and warm water pipes 
c The areal requirements for either 1-48 inch pipe or 4 24-inch pipes are similar 
d The total demand for warm water is approximated. 

Pipes will be'constructed when and as required and the size will refled the dasign 
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 no.minal 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 JJ-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 gpm of cold water and 80,000 gpm. of 
warm water, based on the initial marketing and feasibility study (Helber, Hastert, 
Van Horn & Kimura, 1985). While future marketing, planning and detail design 
studies may modify the ocean water flow requirements, pipe sizes of 48-inch 
nominal diameter (possibly in increments of 24-inch diameter pipes) are envisioned 
for HOST Park warm and cold water requirements. The location at the shore for 
the pump stations and the overland routing of the pipets) will depend on tradeoffs 
between many factors including cost and reliability considerations. 

Depending on the Master Plan and design studies, the ocean watst' 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 sl1itably 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 JJ-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, free 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 
almost entirely below grade. 
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PART HI: THE PROJECT SETTING 

A. THE REGION 

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

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) (OPED, 1983). i'lorth 
Kana and South Kohala are located in West Hawaii, the area experiencing the 
highest tourism growth. 

Keahole Point, the westernmost portion of the island of Hawaii, is located in the 
North Kana District (Figure Jll-2). According to the 1980 Census, North Kana had 
a resident popUlation of 13,748 people (OPED, 1983). The major urban center. on 
the leeward side of the island, Kailua-Kana, is located in the 8iatrict. 
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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 tile oldest 'on the island of Hawaii, 
erupted as recently as 1800 to 1801 when the Kaupulehu lava flow reached to 
within 2,000 feet of Keahole Point. The 1800 to 1801 and previous visible flows 
have broken, rough surfaces transected by irregular vertical fractures. Lava tubes 
and other large openings, many of them collapsed, are common. (Dames & Moore, 
Appendix C) 

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

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 froin 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. Departonent of Agriculture Soil Conservation Serv'ice Soil Survey report 
for the area designates soil types asAa (rLV) and Pahoehoe (rLW) lava f!OIf:S. 

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 tempereture of 89 
degrees F and minimum of 54 degrees F. The area receives little tradewind 
rainfall; instead, much of the ;lloisture 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 rnuch as 75 inches on the lee 
of Hualalai crater (Dames & Moore, Appendix B). The wetter periods of the year 
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occur from May through September, which are usually the dry months of the year 
for the rest of the state. 

Pan evaporation is typically high, in the general range of 0.18 inches per day for 
the winter and 0.36 Inches per day for the summer as measured at Anaehoomalu. 
There is no pan evaporation measurement for the Keahole region. 

The land masses of Mauna Loa, 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 "konau~ 
weather during the winter. months when low pressure fronts may cause strong 
southerly winds, in some instances approaching 30 to 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 pallidal 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 
(Messerschmidia argentea). 

Vegetation on the 1801 flow: Vegetation on the 1801 pahoehoe lava flow is very 
sparse and scattered, most of the plan~ts occurring along the edge of the flow. 
Plant species found on the flow include fountaingrass (Pennisetum setaceum), the 
native caper or maiapilo (c:::~paris sandwichiana) var. zQhatYl)' sword fern 
(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 sub shrubs 
found here include 'a'ali'i ([)odonaea viscosa), 'ilima (Sid!! fallax), naio (Myoporum 
s_andwicense), alahe'e (Canthium odqratum), hi'aloa, and maiapilo; exotic shrubs 
include lantana (Lantana camara), indigo (Indigoferra suffruticosa), klu (.6cacia 
farnesiana), and Christmas berry (Schinus terebinthifolius). Noni (Morinda 
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. Ravel), Passiflora fo",tida, Japanese lovegrass 
(Eragrostis tenella), natal redtop (Rhynchelytrum repens), and pigweed (Portulaca 
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oleracea) may also occur 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 site- also occur in similar 
habitats throughout the West Hawaii area. 

Because the project area is sparsely vegetated it supports a low concentration of 
wildlife. Most species are commonly found along the coastal zone 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 E15. Briefly, they report the following: 

Two species of endemic Hawaiian birds are known to exist in the Keahole region: 
the endangered Hawaiian stilt, known to be present in pond areas several miles to 
the north and south of the site, may- fly over the area; and, the Hawaiian Owl 
(Pueo) may feed on rodents in the area. The Hawaiian stilt prefers the pond areas 
north and south of the project site and the Hawaiian owl has a large home range 
over which it forages for rats and mice. 

Other common, indigenous birds which have been observed in the area are the 
golden plover, 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 occur 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 I in their most recent survey 
of the NELH site. (An Archaeological Reconnaissa.nce 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 
OEQC, 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 catch 
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'aiea (located at Keahole) by 
the lava flow, and Kamehameha's attempt to calm the volcano goddess 
Pele's anger with some of the people living there. Only after 
Kamehameha and his kahuna offered sacrifices did the lava flow stop. 
By then, Pa'aiea pond was covered with lava. According to Eelly's 
account, this pond was quite large, extending from Keahole to 
Ka'elehuluhulu, a distance of nearly 5 miles. According to one account, 
people could paddle their canoes this distance and never have to leave 
the-pond (Relly 1971). 

A somewhat isolated account from I<amakau that mentions Keahole 
Point is of questionable value, but neverthless interesting: "The first 
taste that Eamehameha and his people had of rum was at Kailua in 1791 
or perhaps a little earlier, brought in by Captain Maxwell. 
l{amehaillehama \'\'ent out to the ship with (John) Young and (Isaac) 
Davis when it was sighted off Keahole Point and there they all drank 
rum. On his return it was evident to chiefs and people that he was 
acting strangely ... "(Kamakau 1961:193). 

Material pertaining to eal'ly 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 historic times and 
to the present. The barren nature of the landscape has certainly played 
a major role in restricting use for economic purposes .... 

Another possible reason for limited use In the past pertains to land 
ownership. The lands of Kalaoa (1-4) and 'O'oma were designated as 
lands belonging' to and in control of the Hawaiian government at the 
time of the Mahele. Only one land court award was found on early 
maps. This is L.C.A. 7716 to Princess Ruth Ke'elikolani for an 
approximate 8-acres parcel in Hamanamana (Indices 1928). Two 
subsequent land gTants are present. These include grant no. 1590 to 
Kauhini, in 1855, for I,S16 acres in llamanamana, and grant no. 2972 to 
Kaapau and l\ama, in 1864, for 515 acres in Kalaoa 5 (Index 1916). 

l3esides fishing, during most of the 1900s until around 1969, the project 
area and adjacent lands pl'ovided excellent goat hunting ... (Clark, 1984). 
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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, 
Kalaoa 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 parcel 7-3"09:05 (Par.) and 7-3-48:03 
(Por.). (Figure lll-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 Airport; this area within the Keahole Airport land is covered under a 
pending general lease to HTDCfor 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 lll-3). NELH also utilizes approxim1!tely 121 acres of .coastal 
waters and subnierged lands, lying directly off of Keahoie Point, roroceaonTesearch 
and baseline data collection activities (CDUA HA-ll/8/76-879). 0 0 

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 Div ision, for Keahole Airport. The area is 
covered under a general lease with the BLNR. 0 

The HOST Park property is situated within the State Land Use Conservation 
District as reflected on State Land Use District Map H-2 (I<eahole). The majority 
of the site, the eastern (mauka) portion along Queen Kaahumanu Highway, is 
situated within the General subzone of the Conservation District; the more 
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. Agricultural District lands 
are located across Queen Kaahumanu Highway to the east, at the Keahole 
Agricultural Park (Figure JJI-4). 

A lighthouse operated by the U.S. 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 oaf the project area, mauka of Queen Kaahumanu 
Highway. 
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Figure 11/-3. Tax Map Key 
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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 Hawaii'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 pro[Jerty is situated_wlthJothe _ County of Hawaii's _ .. 

---Special-Management Area-(SMAfand an amended 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. 
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D. THE MARINE ENVIRONMENT 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 to 20 feet thick, 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 current speeds are 3/4 to 1 knot. Tidal currents may be obscured for 
extended time periods bi large-scale eddies propagated from the Alenuihaha 
Channel. An eddy off leeward Hawaii persisted and was tracked for 2 months 
(Lobel 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 l­
ID cm/sec (Bretschneider, 1978). 

The wave climate of the Kana caast is typically characterized by twa to. four faot 
waves with periads af 9 to 15 seconds. Wave heights rarely exceed seven feet, 
except during the winter months. Larger waves are generated by local "kana" 
storms and distant storms in the north Pacific. The highest recorded wave alang 
the west coast of Hawaii over the past 2o-year period was 25.5 feet (R.M. Towill, 
1976). 

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

Scalar (nondirectianaj) irradiance in the photosynthetically active wavelengths 
(400-700 nm) has been measured through the water column offshore NELH (Nada, 
et al., 1980). The phatic zane extends to. about 125 meters. 

The results. af 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 highly 
variable spatially and temporally, indicating large scale, rapid 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 photQsynthetic pracess. 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/I in a mixed layer extending 
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 mIll) occurs between 450 
and 900 meters (Noda, 1980). 

Three distinct nutrient layers have been identified in offshore depth profiles (Nod a, 
et al., 1980). Tn the mixed layer, concentrations are low and uniform, the result of 
uptake by phytoplankton. Tn 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 found below 600 
meters. 

Tn general, inshore nutrient concentrations are low, but consistently higher than in 
offshore waters (Walsh, 1985).·· Offshore transectsshbW that when nearshore 
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 180l lava flow is a Class T, "protected reef 
community," sanctioned only for passive, non-consumptive uses. Other bottom 
areas, to 100-fathom depths, are Class JJ, "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 
TV, Section D. 
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PART TV: IMPACTS AND MmGATING MEASURES 

A. INTRODUCTJON 

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. Qirect 
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 
region as a result of on.going activities on the site. 

The proposed projects will significantly change the land 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 full 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 action and to predict 
appropriate thresholds where intervention should take place before irreversible 
harm is done to 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 preventive 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 operahion 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 solutions for all similar 
projects can then be proposed. 

2.0 Impact-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 evaluatEld 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 Constructio[1 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 IN LAND USE 

1.0 Overview 

The approximately 547"acre Hawaii Ocean Science and Technology (HOST) Park 
site is vacant arid 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 Restriction Line. EXisting- improvements at NELH 
are described in Part JJ 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 literature search and 
discussions with individuals who have surveyed the area in the past, is appended to 

. this EIS (Appendix D). 

Two species of endemic Hawaiian birds are known to exist in the coastal region of 
the property, the endangered Hawaiian stilt and the Hawaiian owl. The Hawaiian 
hoary bat, Hawaii'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 
rese·arch 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 section·s 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 described in Part JJ 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-I. This 
system will supply the proposed HOST Park development and the needs of an 
expanded NELH. 

A 12-inch diameter transmission main, 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. 

2.1.2 Proposed Actions 

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. It 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: It 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; 180,000 to 216,000 
gpd (maximum daily demand). 

HOST Park Development Scenario B: The projected 2,100 employees 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 fresh 
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 (average 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 
fireflow 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 Hawaii 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 project 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 
consumption demands·so Tfi-aF tile County of Hawaii ·c·o-mmitments can be respected. 

2.2 Sewerage 

2.2.1 EXisting Conditions 

The nearest municipal 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 5 miles south of the· HOST 
site. The adjacent Keahole Airport has a 40,000 gpd extended aeration 
prefabricated sewage treatment plant. 

The State of Hawaii Department of Health (DOH) regulations 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 between 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 Scenario C is from 159,500 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 county's municipal system; 

o Connection to the Keahole Airport system; 

o Private centralized sewage treatment works on the site; 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 facilities do not have sufficient capacity to accommodate anticipated 
flows. 

Individual sewage disposal systems comprised of septic tanks and leaching fields, 
meeting DOH 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 Light 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 base load power. There is an automatic switching system to bring in the 
emerge·ncy 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 Kaloko. 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 bylOo-foot -area by an 8-foot high chain 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 be 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. On-site trenching for the underground conduits will be accomplished in 
conjunction with the installation of water 'lnd 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 proposed 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 1251 cubic feet per second .(cfs) 
stormflow (DOT drainage 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 96-inch culverts would be visible from a distance. A beneficial 
impact will be the minimization of potential flooding 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 allo·wed there. There is a guard house at the Queen Kaahumanu entrance 

. _ ._.Jo .the !lite; bO.Wilver,It is rarely occupied. The gate. at .the higi1w.ay.J'l.. open_cLuring ______ .. 
the day and closed at night. 

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 Hawaii 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. It 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 each 
parcel. The roadway alignments must not result in new crossings of the historic 
Mamalahoa 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 Queen Kaahumanu Highway and the NELH 
access road envisioned in the development plan include: 

o acceleration and deceleration lanes to/from thE? southbound lanes of Queen 
KaahumailLl Highway; 
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TABLE 4-1 -- HIGHWAY TRAFFIC COUNTS 

Queen Kaahumanu Highway 

Southbound Northbound Total 

Daily 1976 1594 1581 3175 

1978 2304 2233 4537 

1980 2107 2113 4220 

1982 2707 2549 5256 

1984 3484 3607 7091 

1984 Peak Hours 

6:15 AM - 7:15 AM 146 337 483 

10:00 AM -11:00 AM 22.5 332 557 

3:30 AM - 4:30 PM 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, 

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

Traffic volumes on Queen Kaahumanu Highway are expected to increase 
considerably. Traffic volumes by 1991 without the proposed development are 
estimated to be 146 percent of the volumes counted in 1984; 1996 volumes are 
anticipated to be 178 percent of 1984 volumes. 

_______ Table. 4-2_projects the increased traffic at the_ site.whicb._could be anticipated 
based on the assumptions used to define each scenario. Under the employment 
assumptions -of Scenario 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 8590 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 scenarios. 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 
volumes 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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TABLE 4-2 -- TRIP GENERATION 

No. of Daily Trafficl Peak Hour Traffic2 

Year Employees In + Out Peak Opposite 

Scenario A 1991 1026 2460 462 51 

1996 1590 3820 716 79 

Scenario B 1991 1451 3480 653 73 

1996 2490 5980 1120 125 

Scenario C 1991 1966 4720 885 98 

1996 3580 8590 1611 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 1868, 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 Nap, Part VJJJ); 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 IV-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 anticipated at the NELH site. It is recommended that 
no further structures which will house employees be constructed in the flood or 
tsunami areas. 

No 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 E, respectively.) 

o Construction of improvements to 
Kaahumanu Highway to include 
acceleration/deceleration lanes. 

the existing intersection at Queen 
the addition of left turn and 

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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Figure IV-2. Corps of Engineers 
Flood Insurance Rate Map 
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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 Kaahumanu 
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 installation of 
the pipes and tanks. 

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

___ -'0'-- Construction of drainage ditches'lnd 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 
improvements. These impacts will be mitigated by existing governmental 
regulations which control 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 sirriilar 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 traversing 
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 Kaahumanu 
Highway, which would be built under the existing 69-KV distribution line as a 
new substation on the highway across from the NELH access 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 piace. Design guidelines are being 
prepared to insure a consistent attractive development FAA building 
requirements 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 along 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 po·nds less attractive to birds. The planned mariculture 
activities are sufficiently distant from the airport so that birds will probably not 
interfere with flight operations. If birds become a 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 Band 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~r"Jo~ated at_ai:J()uL-~_feet~ There are 2 warm water pipes; 
one is positioned at the base of the shoreline cli ff in about 15 feet deep water~and---~-~ 
the other extends about 300 feet offshore to water depths of about BO 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 forces. 

The U.S. Department of Energy is planning to install a 3D-inch cold water pipe and 
a 3D-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). Mixed 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 constructed for all the planned pipes. 

Table 2-2 summarizes the characteristics of the projected pipes. 

2.0 Description of Coldwater Pipe Design and Location 

OTEC and cold-water aquaculture pipelines intake locations must be in very deep 
water, typically in excess of 2,000 feet, in order to acce~s 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 JJJ-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 (HOP), which has excellent 
thermal insulating characteristics, is the material used for that pipe. It 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 12-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 SOD-foot water depth. region from a 
bottom mounted pipeline to a floating, catenary design. Because HOP material is 
less dense than water, its natural buoyancy was used to lift the pipe off ·the 
bottom. 

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 fishing 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. If 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 partially 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 exppsed pipe include possible 
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 IV-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 continuous 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 
portion 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 

Th·e 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 (=., 48-inch) offshore pipelines 
through the shoreline and nearshore areas. The estimated offshore excavation 
quantity for a HOST 48-inch coldwater pipe trench, if located at Keahole Point, is 
90 cubic yards (cy). The comparable 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 pip line fills with water, 
the air-filled section of the pipe remains on the surface while the watercfilled 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 rolled 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 operation.) 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, Bermudagrass,manief1iEl,_and.l:!'ee_hEJliotrope. 

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, 
however, there is considerably more sand along the shoreline areas than at Keahole 
Point. . 

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

Myctophidae, midwater lantern fish, were the most abundant fish larvae found in 
1980 samples (Noda, et al., 1980). They are of no direct economic importance, but 
may be, because of their large numbers, important components of midwater food 
chains. 

The Keahole Point region harbors one of the most diverse and abundant reef fish 
assemblages 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. 
Generally, 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 growths 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 important 
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, 
Ctenoohaetus strigosus; the nenue, Kyphosus ~); 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 abundant along the steep boulder-strewn slope 
extending from -150 to -250 feet, and include surgeonfishes, especially the kole, 
the ta'ape Lut janus kasmira, butterflyfishes (the longnose F orcipiger sp.,) the 
lemon butterflyfish Chaetodon miliaris, the false moorish idol Heniochus 
diphreutes), various parrotfishes, and kumu (Parupeneus porphyreus) or a kumu-Iike 
species of goat fish. 

From -250 to -300 feet, the angle of bottom 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 squirrelfishes and occasional 
moray eels. 

At a depth of -300 feet, there is an abrupt transition fro in 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 snapper, Symphysanodon typus. Anthiines inhabit 
occasional rocky ledges ·at depths below -500 feet (Harrison, 1985). 

The most productive commercial fishing areas in the populated Hawaiian 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 charter boats commonly frequent the offshore waters. A limited amount of 
bottom fishing also occurs offshore. 

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

A number of species of dolphins occur in Hawaiian waters. The bottlenose dolphin 
(Tursiops gUIi) 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 Spotted dolphin (Stenella attenuata) is very common in Hawaii, and 
may be the most abundant Hawaiian cetacean. It is found in large herds throughout 
the islands, nearly always at least three kilometers from shore. The spinner 
dolphin (Stenella longirostris) is 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 Roughctoothed dolphin (Steno tiredanesis) is common in 
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Hawaiian waters, Gut is rarely seen because it favors waters more than 900 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 
imJ:f6rtan'ce he- identifies as Ka-ula~-- Niiha--u,-the--soTItli--K-auar coast and the northwest ----------­
coast of Hawaii. The humpback whale management plan (USOC, 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 turtles 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 Hawaiian 
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 
commonly in June and hatching takes place in August. Green turtles have been 
found to feed on 35 species of benthic algae, one marine angiosperm and nine types 
of invertebrates. 

The nearest important 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 Kana coast are Porites compressa and P. 
lobata. These two species represent almost 96 percent of the coral cover, and over 
80 percent of total bottom cover in some areas 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. Individual colonies are small in size, rarely larger than six inches 
across. Encrusting coralline algae are common 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. f"orit~s)obata is the dominant coral. 
Individual colonies reach three feet in width. Encrusting algae and sea urchins 
(especially Echinothrix diadema and Tripneustes gratilla) are very cornman. 

The substratum of the nearshore slope consists of unconsolidated limestone rubble, 
basalt boUlders, coarse sand and rock outcrops. Coral 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 predominantly different substrata types, 
slopes, ambient light anq to some extent nutrient regimes, and display consequent 
biological differences. . 

The nearshore slope extends offshore in water depths fro:n about 45 to 80 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 sunlight. 'Halimeda sp., 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 !!p!, 
Pocillopora !!p! and Leptastrea sp.. The most abundant macrofaunal invertebrate is 
the antipatharian, Cirrhipathes anguinea. The sea cucumber, Holothuria atra, and 
the urchin, 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 consists 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 gastropod 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 also 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 ate numerous large 
acanthurids (Naso sp.), holocentrids, muraenids, C. miliaris and H. diphreutes. 
(Harrison, 1985) 

The lower sand plain extends between the depths of llO 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, hydro ids, gorgonians and a small ahermatypic 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 possibility of drilling, 
blasting, and trenching; pipe installation, backfilling and armoring or anchoring. 
The potential impacts of these actions are discussed in the sections below. 
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a If trenching is required (because of size 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 generate 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 calculated 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 ratio 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--Iarge-distancesdue to the strong- currents.--Ifthe-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 bottom-fixed platform or trestle would disrupt bottom 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 modifications 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 impacts of drilllng 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 on 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 offs~ore 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 KElahole Point, the estimated offshore 
excavation volume is 90 cy. Estimated offshore excavation quantities are 
890 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 commonly 
cast to a convenient underwater stockpile for later use (Parsons Hawaii, 
1984). 

Underwater· earthwork will have a temporary 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 detrimental to fis~ 
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 algae 
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 rainfall-runoff 
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 fis~ 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). It is possible 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 Impacts of Presence and Operation of 10 to 16 pipes. 

The physical presence of pipelines offshore of NELH-HOST Park could modify 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 feet 
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 
(Apr ion virescens) and opakapaka (Pristipomoides filamentosus) or it could be 
dominated by the nuisance ta'aps species (Lutjanus kasmira). Pipelines are unlikely 
to contribute much to attracting fis:' 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 mEltElrs depth. Secondary entrainment of organisms is possible in seawater 
returns, especially from pip'es which would create a coherent plume. 

Impingement and entrainment effects of the warm water pipes on the plankton 
community are not expected to be significant because of the large numbers of 
these ubiquitous organisms and their short generation 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 screens or entrainment in .intake water could theoretically reach 
pr'oportions which may cause population damage. However, impingement or 
entrainment would only 'be a fadoronwarm water intakes placed where larval fish 

, 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 
commercial 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 51-month period. Loss of larval fish to offshore or other unfavorable 
currents may be responsible for low levels of juvenile recruitment in this and other 
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 Summary 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 can be mitigated in the design of the project through awareness and 
avoidance of offshore areas of special biological or recreational importance. 
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Eo SEAWATER RETURN FLOW DISPOSAL AL TERNA TlVES 

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. 

1.0 Existing [)isp_os~l.0_ethods 

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 em. 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 ;nonitoring 
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 quality 
standards are being met. 

1.2 Injection Wells: 

Approximately 800 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 feet 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 Surface Spreading: 

,l\pproximately 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 momentum-dominated 
plume would flow along the bottom until i'e3ching 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 affected by the plume are unlikely to negatively impact 
the benthic community. Currents offshore 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 rioticably 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 nutrie.llt 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 lev.els 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 toxic halogenated by-products which 
may bioaccumulate. Research at NELH 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 can be discharged. It is anticipated that futwre. 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. 

Impact 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 co-nserve--energy;- -The following outflow assumptions - were used -in----­
evaluating the two methods and assessing their environmental impacts: 

HOST PARK: 

Initial development--20 mgd (13,900 gpm) 

Full development: 144 mgd (100,000 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. 

Tne 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 disposed 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 NELH is currently unknown, therefore, the sizing of the disposal trench will 
require additional study during design. Jfit is determined that .theshallow 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 to provide personnel access for 
monitoring 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 WellDisposal: 

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 
drilled parallel to the shoreline area .in 2 or 3 rows and spaced at least lOO-feet 
apart. They would be located in one of the two previously described 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. It is assumed that 
each well could handle approximately 14.4 mgd (10,000 gpm); therefore, in the 
initial HOST operation (20 mgd), 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 mainteance or in 
the event one or more wells became inoperative due to clogging. 

Implementing the deep injection well concept at NELH would be more problematic. 
Due to the low surface elevation of the site, the injection rate for each well would 
have to be reduced to ll.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 NELH 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 highlypermeable,-- _Because. the basalts al'e .. __ 
highlyfractureCl;vertical barders-to groundwater movement are small, and in some 
localized areas water may be transmitted vertically more readily than horizontally. 

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.S. 
Drinking Water Standards· even at the top of the lens and at a distance about 3 
miles from the shoreline. . Chloride has been measured to be about 5,000 
milligrams per liter (mg/l) to 520 mg/I, and total dissolved solids (TDS) to be about 
1,000 to 1,200 mg/I 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 O<alaoa), :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 
headlands. 

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 to 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 would 
interfere with flow paths long before they could be realized. 
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The calculated maximum limits 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 0.9 miles 
inland. It would require between 187 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 NELH facili ty is closer to shore, the disposed ocean 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. 

It has been calculated that significant 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 Kana coast. They identified three 
ponds in the NELH area. One is small (Jess than 10 m2) and two are intermediate 
in size (10-100 m2). They are all shallow, with salinities of about 7 -8 ppt. Bottoms 
are a mixture of rock and sediment. Two have no bordering vegetation; one has 
trees, shrubs and emergent vines and succulents. Biota in· these ponds includes 
benthic algae, 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 ponds. According to the ranking of 
Maciolek and Brock, they are not of high natural value. 

Six anchialine ponds occur in the proposed HOST Park area. All are small (Jess 
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 biota 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 m2 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 deep-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 pretreatment will be required by users, the 
return waters could be high in ammonia, other nutrients, suspended particulate 
matter and dissolved organic compounds. Effects on the nearshore waters would be 
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tempered because disposEIl 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. It 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 
levels. 

The most serious potential impact arises froon 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. 
If 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 sensitive, and the typical temperatures of Hawaiian 
waters do not provide a great margin for reduction. If the seawflter return flows 
consist solely of cold (lOOC) water, corals could be kUled for some distance along 
the coast, depending on plume advection. 

One way to mitigate the potential negative effects is by warming the sea:~ater··· 
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 
occur for either trenches or wells because .maricultural use will result in nutrients, 
entrained air, and suspended solids, all contributors to primary clogging or 
secondary biological 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 bottom, is expected to be easier. and 
less expensive than maintenance and/or replacement of wells. 

If on-land disposal is selected as the method of seawater return flow disposal, the 
decision 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 oceanwlfter-be resporiSitile forl:l'eatment befo-re- the return waterls­
diverted to 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 analysis could. be done by the NELH 
lab ora tory. 

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 aquifer are 
completely reversible; within a short period of time the aquifer will return to its 
original 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 projected volume of the 
ocean water plume. 

IV - 41 



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 biologically 
digested during its residence time in the subsurface. 

Sewage entering the groundwater regime mauka of the seawater disposal erea 
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 digestion, would 
minimize any effects on the ocean. 

5.0 Laboratory, Industrial and Process Wastes 

Liquid and solid wastes, such as sewage, grease, oil, and laboratory chemicals 
. (toxic 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 org-anisms or chemicals to be released into coastal waters. 
The effects of these introductions are unknown at the present time. 
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F. SOCIa-ECONOMIC IMPACTS 

1.0 Socio-Economic Profile 

The following is summarized from a report prepared by Decision Analysts, Hawaii, 
Inc. and Community Resources, Inc. (see Appendix G for complete descriptions). 

1.1 North Kona District: 

Until the 1960s, 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 major 
employers for. the.firsLhalf oLthe.20thcentury. . .. --

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 Committee estimates a January 1983 North 
Kona population of 16,266, which suggests slower growth during the less prosperous 
ear Iy 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 ongoing 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 (reflecting the influx of young single 
people). 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 Hawaii 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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TABLE 4-3 

Total Population and Demographi"c Breakdowns: State of Hawaii, County of Hawaii, and Possible A-ffec:ted Areas, 1970 and 1980 

STATE OF HAWAII COUNTY OF HAWA II 

1970 1980 1970 1980 

NORTH KONA 
(c. T. 215·-216) 
1970 1980 

SOUTH KONA 
<c. T. 213-214) 
1970 1980 

SOUTH KOHALA 
(C.T. 217) 

1970 1980 

IQIab eQEYbaIIQ~ ________ Z22~213 _2Q1~Q21 ____ ~ __ Q~~~Q~ __ 2~~Q§~ _______ 1~§~6 __ 1~~Z1§ ________ 1~QQ1 ___ §~211-_______ 6~~1~ __ 1~QQZ_ 
~ %. %. %. :?; ~ if;:;' ; ~ 

gI!::!t::!!~lIY! 
Caucasian 
Japanese 
Chinese 
Filipino 
Hawailan 
Other-

a§~ 
Less than.5 yr. 
5 - 17 yr. 
18 - 64 yr. 
65 or more yr. 

38.8 
28.3 
6.8 

12.2 
9.3 
4 .• 6 

9.2 
26,"6 
~~ ~ ,-,o • ....} 

5.8 

.34.4 
24.9 
5.8 

1:::.7 
12.3 

9, (, 

8.1 
:20.5 
63.5 

7.9 

28.8 
37.5 
2.9 

16.5 
1:2 •. 3 
2.0 

8.,6 
27.S" 
54.4 

f~'. 2 

35.0 
26.6 

1.7 
13.9 
18.8 

4.1 

9.1 
21.."5 
59.2 
10.2 

44.0 
23.1 

·".7 
8.4 

19. :5 
1.5 

9.1-
27.0 
55.7 
8.2 

53.8 
11.8 
1.6 
7 

., 
.~ 

'22.1-
3.5 

9. ]. 
:20.3 
63.9 

6.""7 

17.7 
39.6 
0.8 

26.2 
14.7 

1.0 

9.0 
29.8 
48.9 
12.4 

30.0 
27.5 
0.8 

13.0 
'"'--::- .,.. ..::.. ..... ;,;; 

::J.:..:: 

9.8 
20.7 
58.8 
10.6 

39.2 
21~ .. 4 
1.3 
6.6 

26.4 
2.0 

9 ~ . _. 
28.3 
56.1 

6.4 

46.5 
14.6 
1.4 
5.6 

28.5 
3.4 

10.2 
2·3.6 
58.,s 

7.7 

Median age 25.0 yr 28.4 yr 28.9 yr 29.4 yr 28.6 yr 28.9 yr 29.7 yi'" 29.7. YI'" 28.1 y:- 29.::~ yr 

E!.:fl.Qs QE ~lBlt!! 
H'O:I.wai i 
Othr=r U. s. ** 
Farei gn cQuntr';, 

BgElns~gg § YB§~ EBgYIQU§! 
i.uggQlg sQ§Q §.:!:l 

~ame house 
Same islar:<d 
Different island 
Differ-ent state 
Di+fer2nt COLtntry 

snygeI1Q~~ jEgl§~tgg= -
Q~QQlg ~ggQ ~9=1 

0-8 ye",!'"::; only 
Hi scr-,ool anI y 
Co.!. lege, 4+ yr. 

NC 
'IC 
NC 

4.6.0 
NC 
NC 
I'C 
NC 

24.8 
35.9 
14.0 

57.8 
28.(1 
14.2 

49.:::' 
25.2 
2.8 

16.9 
5. ':y 

16.2 
35.1 
20.~. 

NC 
NC 
NC 

6 '" ." 4.<,;) 

NC 
NC 
NC 
NC 

37.2 
31. 6 
7.5 

70_5 
:20.(1 
9.4 

52.9 
24.9 
8.1 

11. i 
-" . 
'~" .'. 

20.1 
35.5 
15.:: 

NC 
. !\Ie 
NC 

51. 1 
NC 
NC 
NC 
NC 

28.9 
66.0 
8.8 

t:!.g!;§.§,L *FigLII"'es based on 1.5i~ ;::;ampJ e; h~nce, numb~rs I'"epresent estimate. 

54.4 
39.9 
5.7 

:38.8 
28.1 
7.0 

23.1 
3.U 

8.0 
4<1.9 
J.B_ 8 

NC 
NC 
NC 

56.1 
NC 
NC 
NC 
NC 

26.1 
21.9 
6.4 

71. 2 
20.8 
7.8 

57.4 
22.9 
6.5 

10.7 
1.2 

23~6 

33.8 
12.4 

<l(·*Inl~J.lld)l"lg persons born in ·U.S. t.en"-itori.es, and persons bOI"-n abroad or 2.t sea to American parentis. 

t.JC 
NC 
NC 

45.6 
NC 
NC 
NC 
NC' 

::::4.1 
·34. :2 
13.1 

64.9 
30.4 

4.C 

':';0.7 
17.3 
H.,' 
16.4 
(,.7 

8.6 
37.0 
20.7 

"~!:;:" == 1970 cQte!g:ories or ba.s':?s· "~at !;;omparable" to 1980 (1970 Cel1su!E Hmt a. "non-r'esponse" categoJ"'Y, 1(·.lhill~ 1.980 
Cer·sus .;:l.l.loca"l:ed non-"-esponses to ather- categorl8s shown). 

1Q:d.:...~§.aE.. U. £~. 91.(1'-"2';'1..1, of th.e CenSLl"~, 12ZQ ~§:Q§'\J§' Q..£ E>;g;!I::\L§!!:.tQa. sQQ. I::!Qh~2i.!l9.==GgQ§.'d§. II::::.§.t;."ta==t:!.Qur;;ihl1.b!..,. t!£!d.sLi:., PHC ( 1 ) -88; 
1 ('?81) Summ.;±I'"'!' T <lP(~ Fi 1 es l-H i.:,II:-] ::::-?; S~:¢;I.te of H~wai 1 1 19:3, G.Ql].m~~l.Q.1..t.1. Eo:.2:f_L1.::l~ f..9.1.:. li1.I:.'!.~_ii.. 



TABLE 4--4 

Family Characteristics and Income Levels: state of Hawaii, County of Hawaii, and Possible Affected Areas 

EQE!db6I1Qt; It; 
Ea!jlbl~§ 

as percentage of 
total population 

~!:!t!.m;B QE 

STATE OF HAWAII 

1970 1980 

N/A 831,810 

N/A 86.21. 

COUNTY OF HAWAII 

1970 1980 

N/A 81,728 

N/A 88.81. 

NORTH KONA 
e.C. T. 215-216) 

1970 1980 

N/A 11,543 

N/A 84.0'(. 

SOUTH KONA 
(C.T. 213-214) 

197Cl 1980 

N/A 5,235 

NjA 88.5/, 

SOUTH KOHALA 
(C.T. 217) 

1970 1980 

N/A 4,114 

N/A 89.3% 

Ea!jlbls§ ______________ ~lZQ~~2~_6~Z~2Z± ______ 11~2~~ __ 6~~§62 ________ 1~1~1 ___ ~~~~2_ _________ §1§ ___ 1~~Z§ __________ 2d3 __ 1~6Q1_ 
;:; ~ 't; t: !; ~ ?; L; ~ '6 

tj§;a!2 88; Husband/wife 86.8 8'"' 0 87.1 82.1 87.4 84. () 83. 9(1 • .1 79.7 
Male only 3.9 4.6 ~ ~ 

-...I • ..:... 5.2 ~" 1 4. ~; 4. 6. ::.. b ;-. {;, 

Female only 9.3 12.5 7 -, 1.2.7 3.5 11.4 7; lO. 6.4 1"'" _., 
..::... I 

~.!I!:! Q~b! !;!::!lb= 
~Bst:! !:!t:!~~B !§ 62.1 !S";.. -+ :57.4 52.7 53.4 54.4 59.3 51.5 63,.:':: 51. 6 

Female head 5.8 7.4 *.(\ 7.4 5. (! 4.8 3.5 5.4 4.5 ~. 1 

!2S;bQ~ EQ~S;BIY 
b£:~S;b 7.7 7.8 9 7 1.0.:::.'. 1:-S.0 8.0 'l7~ :. 9.8 11. t.' ::" / 

t!@L6~ Etlt!Lb:f ::1:~9, 000 :f10.000 
lIj[;Q!:!£: :1<11.554- .1:"2:2,75',:,' :$:<' , 75\; :$'19 ~ 1.::::2 :t.21,10(! 

. , 

$19,128 ;$:9.182 $17,1724 to tOI 

.t9,999 :'1::1 1,999 

b!QtE~L All figures (except "Popul;;:ltion in Familles") ba::.>d on 151. sample~ hence, numbers n=PIiEsent estlrnates. 
"t'{Lfi" "tlot 8.vailable" in publiShed form. )-'IO\;JEVEr, o+_hp-r published 1970 2.nd 1.980 '.:ensus d;;:,ta. lead tc· the CQneJ.Ll:i51on 

that i:amilies gener-~,iJ.y cGmpl""ised a §.ITt§.!;!.l.@l: pe~-t:8ntal.;:!e C)f Hii:(~..,ali '",; 197':< popLll~tion than 0+ t.Me 1980 tot<.d. 

~':l:,,\t:£;,~gL u. S. Bureau of tile Census! 1.2Zr: !;@!J.§.'d§' rd. E:QflldlI\:tiQQ §.nj. tiQu§.L!J.9.==Q!lQ3tUg Ir:.l~H;h2.==!:!Qt!l.Q1.\dlbl.!. ti£\:tsii: F'HC ( 1 j -88: 
1980 SUffimal""Y' Tape Fi Ie 3'-1'~:; St:2.'C€::, of Hal .... <.11l., J.'7/:::, [~!m!!!~QL!:.~ ECg:!:.i;L~a !.Q[. tjl,t,!§1i.i· ' 



TABLE lj,.,.:5. 

Labor Force Size and Characteristics: State of Hawaii, County of Hawaii, and Possible Affected Areas, 1970 and 1980 

EQI!;;~neb bellQB 
EQ8~~ i~g~Q i2~L 
nat 1 n 1 abol'" force 
armed fQI~CeS 

CiVll. labor force 

gl"lble~ be!2QB 
EQB!;g 
Llnemp 1 oyed 

IQleb!;;!:!EbQX~!l 
·~I~l'=~ be~QB EQB~s 

Q~r;;;UEaIIgtl 
service 
managei~. /pr-ofes. 
technlcal: sales 

&: aomlnlS. 
farm/fish/forest 
preclston, craft, 

repair 
DDF;:I'"a1:ors. fa,:wl­

cat~rs. labol'"et-s 

l~~~§IBY !§§l§£t§~l 
'Elgrlc .• forest, 

fish. mirnng 
c:onstt-uc:ti on 
Inanl.lf actul-1 ng 
ret'~ll trade 
fLllanclal~ In=Lll-. 

r-e;;.1 estate 
per=0nal~ entertain. 

~ I-ecreat. sel-vices 
r',e,=.d t.h. edL\C 1 ~., 

PI-r.J ~ esel onal 
pub.lle .sdm;i.I'lis. 

~Qt1t1!,JI:S; IQ ~QBt::: 
45 minlJtes ~I- mor~ 

mean travel ~mln.! 

STATE OF HAWAII 

1970 

522,018 
34.1% 

9.5 
56.4 

294,484 
~5. 01. 

1980 

723,479 
31.7'% 

8.1 
60.2 

435,780 
4.71. 

285,556 415,181 

i5.4/: 
NC 

NC 
NC 

Nt 

NC 

4.:% 
9.3% 

10.Q 
17.4 

5.0 

8.5 

1 :",::: 
1L',J. 

I·U;:', 
I'·J/ ~; 

1 ;- • ':':.: 

::::::.5 

:;.::. (~ 
~"4 

J 1.,~ 

I. 1 • ;' 

3. wi. 
-.. ;:..:}. 
' .. -• so 

1 ~::'. 9 

.6 

'::;,2 

L-. ,-
1 'j. <:1 

l'-:::; • ' 
:.:.1. :.:-; 

COUNTY OF HAWAII 

1970 1980 

43,075 67,205 
39.5% 38.7i: 
0.4 0.3 

6('.1. 61.0 

25,889 
2.7:"': 

41,006 
7.0% 

25,18038,150 

16.3:'. 
t~C 

I\IC 

'Ie 

NC 

t.lC 

1.2.5X 
l ,). CJ;~ 
;,5. U 
14J:i 

::. s 

.:. . ..::. 
~ .2.., 

C.S 

16. 5:~ 
21). \) 

26.1 
10.3 

1":::.7 

14.4 

11. 2:~ 
-:;.. 1 ~~ 
8.3 

1. 7.5 

5.7 

1.(..'.1.7 

~ r:.,. 7 
7. ::. 

'"1.' ;~ '.' • \J: .• 
".; H L,'~. :.:J m 

NORTH KONA 
(C. T. 215-216) 

1970 1980 

3,632 
44.3i: 

0.0 
55.7 

2,022 
4.8;' 

1,925 

19 .. 3 
I\IC 

NC 
hie 

f,iC 

Nt: 

j\:/A 
2~:'. 61. 

1. () 
13.1 

4.0 

N/rCj 

.8 
.:1- • .2 

I'~:" I~ 

hl/r; 

10,115 
27.81. 

0.1 
72.1 

7,293 
5.21.. 

6 913 

21 . 51. 
21.2 

28.2 
7.1 

J 2.1 

9.9 

6.2:-; 
11. L;~ 

1..9 
2::·.6 

8.6 

2(;. :; 

11.4 
..:::. " 

-<-\ , l:' ~.: 
1,:::-. cj .,'J 

':J.21§.:§1. ":',l.'i +igL,\I-G'S based on 15:'; S~::'.-'1I='J8= ".:-n(.:=-~ ;','_liTlbef""s ~·F.i_Te3'~'llt G:;:;;ti.rtr2,ts;~" 

SOUTH KONA 
(C. T. 213-214) 
1970 1980 

2,629 
41. 6:t. 

O,t) 

58.4 

1,535 
2.3i: 

1,500 

16.0% 
NC 

NC 
NC 

NC 

NC 

N/A 
20.4% 
3.2 
8.9 

3.5 

N/A 

1,8.::::: 
:5.7 

4,265 
33.8% 

0.0 
66.2 

2,823 
5. 7:~ 

2,662 

17.3X 
13.6 

24.8 
19.5 

14.8 

to.O 

1.9.4:1. 
14.3;: 
1.2 

18.4 

4.5 

1"-' "'"i ....! • ..:... 

13. 1 
4.8 
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TABLE 4-6 

Housing Stock and Cha~acteristics: State of Hawaii, County of Hawaii, and Possible Affected Areas, 1970 and 1980 

STATE OF HAWAII COUNTY OF HAWAII NORTH KONA 
(c. T. 215-216) 

1970 1980 1970 1980 1970 198() 

, 

SOUTH KONA 
(C~ T. 213-214) 
1970 1980 , 

SOUTH KOHALA 
(c.t. 217) 

1970 1980 
------------------------------._----------------------_._-----------------------------------------------
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early 1980s -- see below). Rather, the plan presents three alternative projections 
for the year 2000: 

. 0 Alternative Jassumes' no further North Kona hotel construction and 
construction only of already-approved condominiums. This leads to a year 
2000 figure of 2,940 "occupied" 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 JJ assumes complete development of the Keauhou Resort complex 
and some additional condominiums, The year 2000 figures are for 4,500 
occupied units and 39,400 residents for the combined Kona areas. 

o Alternative JJJ assumes continuation of Kona's historical 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 Di!;trict: 

The economy of the South Kona distr ict is based on scattered ranch and farming 
operations, retail activity in the small settlements, 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 (Hawaii 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 prop:Jrtions 
of Japanese and Filipinos, two groups which te'nd 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 labor force 
participation rate higher (Table 4-5). The 1980 labor force profile shows much 
higher proportions of workers involved 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 county ide average. South Kona residents 
had to commute longer distances to their jobs than did North Kana workers, 
suggesting substantial out-of-district employment. 
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As of 1980, housing costs, particularly rents, were lower than in North Kana 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 Kaahumanu highway to North Kana, development of the 

_ _ __ _ _____ ,=-alamilo ~ateL system, expansion of the \\I?Ji<ol<J?_I""!lOl't-Y.e.sl<l(;)Qt:LaJ .8lJP.dlYls.ipo 
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 1981; 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 a 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) (Hawaii Visitors Bureau, 1985), more than· twice the number of 
contemplated additional North Kana 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 for Kona, it is 
assumed that new units not built in Kana 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 population was 5,271 (Hawaii State Census Statistical 
Areas Committee, 1984). South Kohala's largely Caucasian and Hawaiian 
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 born on the mainland or living there five years 
previously than was the case islandwide. 

2.0 Socia-Economic Impact Analysis 

2.1 Construction Employment 

2.1.1 Existing Situation 

Table 4-5 indicates that as of 1980 unemployment in North Kana was low and the 
labor force participation rate was high. According to the 1980 U.S. Census 
(Summary Tape File 3-A), there were an estimated 1,400 construction industry 
employees in North and South Kana and South Kohala. Slightly more than half of 
these employees resided in North Kana. Since 1980, the West Hawaii construction 
industry has been occupied primarily in the completion of several South Kohala 
hotels and a number of North Kana 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 10 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. Direct 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 fro-m average 
employment. 

Since the construction industry is expected to grow only modestly over the next 
decade, most construction workers probably would be hired locally or employed on 
temporary 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 indirect jobs are higher 
than the statewide average of about $16,880. Under the given assumptions, total 
household 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 to 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 aquaculture were to 
develop. 

Inasmuch as some of the indirect support jobs generated by aquaculture can be 
-expected to locate in HOST, direct employment is expecte-d 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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I . 

Table 4-7 -- Average Annual Constructipn 
Employment and Income 

Jtem 

Direct Jobs: 

...... PijJel. 
HOST: 

Commercial Area3 

Buildings/Support Services4 

Aquaculture and Other Ocean-water 
Activities5 . 

. NELH: 

Office Area 6 

5 Aquaculture and Solar Ponds 

Total Direct Jobs 

Direct plus Indirect Jobs 7 

West Hawaii8 

Elsewhere 

Average Salary (1984 dollars): 

Direct Construction Jobs 

Indirect Jobs 

Total Household Income 
(million 1984 dollars) 

HOST Scenario for Pond Area 
A B C 

Maximum Medium Minimum 

3 3 3 
- -- ----- -

9 9 9 

30 70 118 

19 14 8 

3 3 3 

9 9 9 --
73 108 150 

183 270 375 

88 130 180 

95 140 195 

$26,560 $26,560 $26,560 

$21,900 $21,900 $21,900 

$4.3 $6.4 $8.9 

1 Assumed 10-year development period. Actual construction employment will vary 
greatly from average employment. 

210 pipes, construction crew of 10, 4-month construction period. 

330 man-years/acre. 
4 . 

4 man-years/acre. 

50.5 man-years/acre. 

610 man-years/acre. 

12•5 direct plus indirect jobsper direct job. 

81.2 times direct jobs. 

-- - - - - --- - - --- - --



Table 4-B -- Operating Employment and Income, 
Full Development 

Item 

Onsite Jobs: 

HOST: 

Commercial Area and Support1 

Buildings/Support Services2 

Aquaculture and Other Ocean-water 
Activities3 

NELH: 

OTEC, Lab, Offices 
4 

Aquaculture: 
Committed Lands5 

R&D, Small Parcels6 

Commercial, Large Parcels3 

Solar Ponds 4 

Total Onsite Employment7 

Skilled and Professional8 

Semi-skilled8 

Unskilled
8 

Direct Jobs
9 

Direct plus Indirect Jobs
10 

West Hawaiill 

Elsewhere 

. Average Annual Salary (198lf dollars): 

Direct Jobs:12 

Skilled and Professional 

Semi-skilled 

Unskilled 

Indirect Jobs13 

Total Annual HouSehold Income 
(million 1984 dollars) 

HOST Scenario for Pond Area 
ABC 

Maximum Medium Minimum 

65 

750 

385 

25 

120 
180 

18 
to 
60 

2 
to 

4 --
1,590 

400 
630 
560 

1,480 

2,520 

i,780 

740 

$30,000 

$20,000 

$15,000 

$16,880 

$48.7 

65 

1,750 

285 

25 

120 
180 
18 
to 
60 

2· 
to 

4 

2,490 
620 

1,000 
870 

2,390 

4,060 

2,870 

1,190 

$30,000 

$20,000 

$15,000 

$16,880 

$78.2 

65 

2,960 

165 

25 

120 
180 
18 
to 
60 

2 
to 

4 

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 



Table .4-8 -- Operating Employment and Income, 
Full Development 

(continued) 

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

210 jobs/acre. 

31 employees/acre. 
----4DTrectestimate. - -------------- - ----- ----

5Current plans: 100 for Hawaiian Abalone Farms, 20 for Cyanotech. 

63 jobs/acre. 

7 Based on maximum aquaculture development. 

825% skilled and professional, 40% semi-skilled, and 35% unskilled. 

9lndirect jobs generated by aquaculture and located in the bUilding/support services 
area are assumed to equal 15% of total aquaculture jobs; hence direct jobs = total 
on site jobs - 15% of aquaculture jobs. 

101. 7 times direct jobs, reflecting vertical integration. 

111.2 times direct jobs. 

12Assumed. 
13 State average. 



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

HOST Scenario for Pond Area 
Item A B C 

Maximum MediUm Minimum 

Population 5,040 8;120 11,900 

West Hawaii 3,560 5,740 8,400 

Elsewhere 1,480 2,380 3,500 

Housing 1,680 2, 710 3,970 

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 diversi fied and stronger economy 
for West Hawaii, Hawaii 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 employment 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- aHainingthis 
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: 

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

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 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 ef1courage and gUide capable young residents to 
educations preparing them for ultimate promotion 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 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 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 screening, 
in-service upgrade training, scholarships, etc. 
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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 Hawaii, Hawaii 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 
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Thus, the primary objective is to maximize employment for longtime West Hawaii 
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increase the competitiveness of longtime residents. Supporting strategies might 
include community awareness efforts and employer incentive programs. Potential 
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o community outreach to stimulate awareness and interest, especially among 
young people; 

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 NELHjHOST 
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 promotion 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 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 produce an 
exact plan for implementation, but it should result in an overall strategy and 
timetable for developing the program. 
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for participating in a centralized program for job recruitment and screening, 
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2.3 Population Growth and Housing 

2.3.1 Existing Situation 

The average increase in housing units during the 1970s for North Kona and all of 
West Hawaii (North Kona, South Kona, and SQuth Kohala) averaged 492 and 700 per 
year, respectively. Focusing only on units occupied year-round by residemts (and·· 
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 
home prices that were much higher than in .Hilo and other areas of the Big Island • 

. Th-ese price increases fat outstrippedreportedfamily-irfcome; which is apai'EicUlar· 
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 Authority (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 1980, 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 8,400 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 Hawaii will 
contribute to net in migration, since tourism development is expected to cause West 
Hawaii to be a labor-short area. It is 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 to 840 
people per year. 

As with most new people moving into an area, the added population can 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 O:ahu 
or the mainland. 

Corresponding to the projected population increase generated by NELH 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 
Hawaii, the increase would average about 119 to 280 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 Hawaii 
(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 Hawaii 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 Regional Plan, 1982). 
The principal issue has been the high price of housing and problems of affordability. 

For perspective, however, the following should be noted: 

--High housing prices are correlated with healthy, growing economies, while low 
housing prices are correlated with unhealthy, declining economies. 

--The rapid growth in housing prices in the late 1970s 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 higher 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 
housing 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 measured in constant dollars, single-family 
housing prices in Kona have dropped 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 ha's been part of 
a nationwide short-term down-swing in the realestate cycle. And even with 
lower mortgage'l'atflS and hOllsing priCes, problemso{ he'uslng sffordability" 
still remain. 

Regarding the future, however, West Hawaii is expected to have higher housing 
prices and increased problems of afford ability. 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 Hawaii 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 Hawaii, I<ona Regional Plan, 1982). Furthermore, workers directly and 
indirectly dependent upon the NELH and HOST projects should be better able to 
afford housing in West Hawaii than those dependent on the visitor industry since, 
on average, those dependent on NELH and HOST will have higher wages. 

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

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

--Increase the supply of affordable housing by reducing 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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lI1itigating 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 Special 
Assistance Program; (3) and general financial assistance under a variety of 
programs administered by the Hawaii Department of Social Services and 
Housing. 

--Provide low-interest mortgages to first-time home buyers financed with tax­
exempt sta te revenue bonds. 

--Exempt 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 belo\\' market rents 
or prices. 

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

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 genera ted revenues. Tax revenues needed to cover the added 
expense will derive from the expanded economic activity made possible' by the 
HOST Park. For the state, most revenues will derive from excise and income taxes 
paid by the higher-income employees. For the county, most tax revenues will 
derive from property taxes on HOST Park and commercial opel'ators at NELH and 
on the homes of the higher-income employees. 

Although increased employment generated by HOST and NELlI 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 llawaii 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 Hawaii housing 
situation. 

3.0 Public Facilities 

3.1 Schools 

3.1.1 Existing Conditions 

Konawaena Intermediate and High School serves both North and South 1(ona; its 
September 1984 enrollment for grades 7-12 was 1,439. (Enrollment figures in this 
section provided by ~1r. Ed Matsusilige, student ciemographic specialist, Hawaii 
State Department of Education.) Other public elementary schools in North hona 
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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 enrolled in the private International 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-S, enrollment 154). An additional 18 students were enrolled in the 
private Kona Adventistschool (grades 1-8). 

The only public school in 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 
Waimea: Kiltritl8la Mb-ntessori Schools- (K~3~--enr(JTlrT18nt 29), Parker School (7:12, 
enrollment 91), and the Hawaii Preparatory Academy (K-12, enrollment 580), which 
serves both local 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 enrollment 
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 expansion 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 school development. A rough estimate of the demand can be 
derived from 1980 Census figures, which indicate that 21 percent of the West 
Hawaii popUlation consisted of children in the 5 - 17 -year-old school-age range. 
This percentage may drop in the future due to declining birth rates and continued 
in-migration 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 Scenario 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 workers. 
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 I<ealakekua is the primary health 
care facility for North and South Kona. It offers surgery and most other medical 
services not requiring highly specialized physicians or technology, South Kohala 
residents are served by the Lucy Henriques Clinic in Waimea (not a hospital, but 
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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 oriented 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 occasion. The State Health Department has received a $200,000 longcterm 
planning appropriation for either additions to the existing Kona Hospital 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 communication, 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 Scenario 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. It 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 Kohala. 
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 Waikoloa 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 airport 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 population would 
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depend not only on which development 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 South Kana 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 
locales, 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 _ Eire 
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 Kana. 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 Hawaii resorts supplement public police 
protection. 

NELH presently shares the cost of a private security contract 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-site 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, public 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 will 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 daytime 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 can be . 
estimated in only a rough and general way. 

Additional police personnel will be required for the population 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 population associated with the 
project, Scenario A would require 17 additional authorized police personnel, 
including 12 in the three West Hawaii districts; Scenario B would require 27.5 new 
positions, including 19.5 in West Hawaii; and Scenario C would require 40 new 
positions, including 28.5 in West Hawaii •. It should be noted that county police 
would consider the average 3.39 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 ;nore police personnel 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 Kana 
(Harold Sugiyama, Director, Sewers and Sanitation 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 probably 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. -

A matter for- particular attention in the future is improved refuse bins or trash 
. cans at the beach recreational areas. 

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. SOCJO-CUL TURAL ATTRIBUTES AND RECREA nON RESOURCES 

1.0 Historical/ Archaeological Sites 

1.1 Historical Background 

According to the Department of Land and Natural Resources Historic 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 YJJJ): 

It (the area) had a small popUlation prehistorically and an even smaller 
popUlation in early historic times. A few permanent dwellings were 
along the shore 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/historic 
coastal trail (the 20th Century jeep trail) and the historic period 
Mamalahoa Trail. 

1.2 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 I. These 
surveys included intensive surveys and excavations. The HOST Park and NELH 
parcels contain archaeological 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 detaii, excavated and dated only along the NELH access road. 
Deposits were generally shallow and limited. Most 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 humber 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, C!liniago, 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 IV-6a illustrates the location of sites by their new numbers. Table 4-10 lists 
the sites by old and new numbers and primary features present. 

The historic Mamalahoa Trail, also known as the King's Highway, bisects the park 
site from north to south (Figure JJ-2). The trail is currently impassable in many 
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1 -

Old Site /I 

T-l 
T-2 
T-3 
T -4 
T-~---- .. 
T-6 
T-7 
T-8 
T -9 
T-I0 
T -11 
T-12 
T-13 
T-14 
T -15. 
T-16 
T-17 
T-18 
T-19 
T-20 
T -21 
T -22 
T-23 
T-24 
T-25 
T-26 
T-27 
T-28 
T-29 
T-30 
T-31 
T-32 
T-33 
T-35 
T-36 
T-37 
T-38 
T-39 
T-40 
T-41 
T-42 
T-43 
T-44 
T -45 

Table 4-10. Archaeological Sites at the 
HOST Park Site 

New Site /I 

10151 
10152 
10153 
10154 

. -10-155-
10156 
10157 
10158 
10159 
10160 
10161 
10162 
10163 
10164 
10165 
10166 
10167 
10168 
10169 
10170 
10171 
10172 
10173 
10174 
10175 
10176 
10177 
10178 
10179 
10180 
10181 
10182 

5604 
10184 

1919 
10185 

5603 
10186 

1917 
1917 

10187 
10188 
10189 
10190 

2 

Description 

Midden Scatter 
Stone Mound 
Stone Mound 
Walled Habitation 
Habi ta tianCa ve--- -
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 
Habitation Shelter 
Habitation Shelter 
Habitation Shelter 
Stone Mound 
Habitation Shelter 
Stone Mound 
4 Habitation Shelters 
Petroglyphs 
Habitation Snelter 
HabitationSnelter 
2 Stone Mounds 
Various Features 
Shelter & 2 Mounds 
Lava Bubble 
Habitation Shelter' 
Midden Scatter 
Habitation Shelter 
Stone Mound 
Shelter, Wall & Cave 
Habitation Shelter 
4 Stone Mounds 
2 Stone Mounds 
stone Mound 
Habitation Shelter 
Mama lahoa Trai 1 



areas and has been completely obliterated, in some places, by the Keahole Airport 
runway. 

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 IV-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 brackish (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 pri mary 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 6n 
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 deposits 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 impact 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 Constr:Jction of seawater return flovi disposal areas; 

o Subdivision of parcels and construction of improvements on them; 
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Table 4-11 -- Archaeological Sites at the 
Natural Energy Laboratory of Hawaii Site 

Keahole, Hawaii 
----------------_._---

Bishop Museum 
Site Numbers 

015-11(-1 to -3b) 

Dl5-12(-1 to -4) 

Dl5-13 

015-14(-1 to -3) 

Dl5-15(-1 to -10) 

015-21* 

015-22* 

015-23(-1, -2)* 

015-24( -1, -2)* 

Dl5-25(-I, -2)( 

015-26* 

Dl6-5 

Dl6-6C-l, -2) 

Dl6-7 

016-8 

Dl6-9(-1, -2) 

Dl6-10 

Dl6-11 

016-12(-1, -2)* 

016-13(~1, -2)* 

016-14* 

016-15* 

DI6-16* 

016-17* 

Primary Features Present 

F our enclosures. 

Enclosure, wall, two platforms. 

Plat from. 

Platform, two enclosures. 

Two enclosures, platform, rock pile, 
two cave shelters, two ahu, 
petroglyph area, two walls, a.ld two 
brackish pools. 

Eight rock-filled crevices. 

Rock-filled ~revice. 

Platfor,n, enclosure. 

Modified shelter cave, C-shape. 

Shelter cave, platform. 

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 t"ail. 

Basalt st·3pping stone and coral. 

'Opihi-shell ti-ail. 

*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 thr,ough increased public access. 

1.5 Potential Impacts and Mitigating Measures 

Following the State Historic Preservation Office's recommendations, mitigation 
will focus on (1) preservation of excellent examples of different site types in the 
HOST and NELH areas, and (2) on archaeological data recovery at si tes where 
significant- inforrnation--is --sEilr unrecoraed-ahd/br unrecovered. All the sifes--­
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 information 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 preservation and data 
recovery work occur. 

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 site, 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 HOST and NELH jointly select one excellent 
example of each type from either parcel for preservation. Among the si tes which 
have been selected, subject to concurrence by the State Historic Preservation 
Office, are: 

o The Mamalahoa Trail in the HOST Park. 

o 016-5 through 016-11, 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. 

o 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 archaeological 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 deposits, 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'aY based on the si te 
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 provide a statement of adequacy before 
construction can proceed, and the Office will evaluate the archaeological final 
report to ensure lab 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 recvoery 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 Kaloko to Keahole Point are backed by a long, sandy reac" 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 Kana, 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 MUolii 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 opportunitres for a variety of ocean recreation, including one of the best 
surfing sites and one of the best scuba diving sites in the Kana district. 

The four-and-one-half miles of rocky shoreline from Keahole Point to Mahaiula 
consist of low sea cliffs, some of them veneered by storm beaches of black sand. 
Makolea 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. 

Discussibnof recreational activities by location along the coastal areas of the 
project site are presented in Appendix F. 
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2.1.2 lmpacts 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 employees; 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 aquarium fish. ln addition, the best board 

... slIrfing site on theis!andbfHawaii -jjn5care(rne-ar5y~ - PipelinestfiroUglivallJable 
sites would be detrimental. 

The Keahole Point region is the most important wilderness OCean recreation area in 
the district of Kona. Despite the need fqr four-wheel drive vehicles to gain acess 
to much of the· coast, the shoreline is heavily used. Jf the NEHL-HOST facility 
accomplishes its purpose on a large scale, it could become a major employment 
center in the Kona district. Jf 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, recommendations 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 component of the project from the perspective of community values; on 
tbe 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 vandalism of historic 
si tes. 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 ecosystem can be mitigated. lt 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. ln 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, neighborhood 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 East 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 Boat 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 0 
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. ' 

2.2.2 Potential Impacts and Mitigating Measures 

Project-induced population growth in the West Hawaii Region of approximately 
3,560 people (Scenario A); 5,700 people (Scenario B); or, 8,400 people (Scenario C) 
may impact the recreation resources of the region. 

The County of Hawaii Recreation Plan (Hawaii County Department of Parb 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 regional-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 Hawa,ii) 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 84 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 2 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 Lifestyles, Values, and Social Cohesion 

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 community, 
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-migration and demographic shifts -- has modified 
these traditional patterns. South Kohala's social fabric has become more diverse 
and permissive, while I<ona 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 Kana underwent perhaps the ;nost difficult transition time during 
the 1960s and ear1y 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 Hawaii residents today appear to differ markedly from East .Hawaii people in 
political and other value orientations. Kona (and, to some extent, Ko~aI8) 
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 1980 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 toward 
various industries. Results -- summarized in Table 4-12 -- suggest strong support 
for aquaculture, both island wide 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 Hawaii" 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; Of 

(b) than Big Island residents gave to any other suggested <.:Jovernment activity (e.g., 
cutting down on crime or improving education) (SMS Research, 1984, pp.8-18). In 
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 Socia! Cohesion/Crime 

As shown in Table 4-13, Kana's rate of serious recorded crime during t'le early 
1980s has consistently been 25 to 30 percent <.:Jreater than the islandwide rate. It 
has sometimes exceeded and sometimes fallen below the islandwide rate for serious· 
recorded crime. As in Kana, 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. 

Kana's relatively "fast-paced" lifestyle shows up in other police data. With only 
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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Ta~le 4-12 -- Community Priorities 011 

Nevi Indusi:r' :'0'; "0" 3ig Is land Develop'flent 
._---- ~--- .. '" .-- . -" ~.-.- - .. - .. ~ ... - .. -._---~--

Survey Question: "If you had ten ,nillio!) dollan to help 
industries on the Big Island, how would you use the money? That 
is, which industries would you put money into and how would you 
divide it up?" 

percentage of dollars per 
respondents 
w,lTing to 
assist 

respondent 
·--Tavgd.· over-an---- ... 

respondents in 
this industry this area) 

diversified agriculture 

tourism 

aquaculture/fishing 

construction 

sugar 

geothermal related 

research activities (e.g., 
Mauna Kea observatories) 

heavy industry (e.g., 
manganese nodules) 

other industries 

no industry indicateJ 

============== 

island 

(%) 

75% 

73% 

r r'>/ 
0;)/0 

53% 

49% 

41% 

39% 

25% 

4% 

10% 

Kona 
===;;:; 

(%) 

75% 

71% 

67% 

43% 

35% 

51% 

40% 

21% 

3% 

ll% 

base: Kana -- 338; island -- 1055 

==========~==== 

island Kona 
====== 

(millions of 
dollars) 

$1.97 

$1. 71 

$1.14 

$1.29 

$0.78 

$0.64 

$0.43 

$0.13 

$0.51 

$2.12 

$1.89 

$1.51 

$0.93 

$0.70 

$1.10 

$0.72 

$0.41 

$0.07 

$0.57 

Yj'Jte: Pel-c.o<JC.,g2s iny ";(C,,,'J 110% because of ;nultiple responses. 

----.- -.-.---' --- ... _- -- .. -_ ......... -~ - - ........ - .- -----



County 
=====::: 

Table 4-13 -- Rates of Recorded Serious 
Crime for County and West Hawaii 

1970 1980 1981 19:3? 

Recorded Part I Crimes* 2,046 6,078 6,377 6,375 

1983 

5,652 

Population ** 63,468 

322.4 

93,047 97,012 100,130 102,880 

Rate/10,000 Population 

Kona (North and South) 
=====::::::::::::::::::=::::::::::::==:::::::::::: 

Recorded Part I Crimes* 478 

Population ** 8,836 

Rate/10,000 Population 541.0 

South Kohala 
==========::;;;; 

Recorded Part I Crimes* 127 

Popu I at i on ** 2,310 

Rate/10,000 Population 549.8 

653.2 657.3 636.7 

1,616 1,797 1,850 

19,922 20,999 22,133 

811.2 855.8 835.9 

339 283 337 

4,664 4,898 5,144 

726.8 577.8 655.1 

549.4 

1,653 

23,329 

708.6 

247 

5,402 

460.9 

Notes: * "Part I" crimes include more serious offenses -- e.g., 
murder, rape, robbery, assault, 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 
Development (1985b) estimate of district populations for January 1, 
1983. . 

Source: Computed by Community Resources, Inc., 1985, based on data 
fmn Hawa i i County Po lice Department Annua I Reports (1971, 1981, 1982, 
1983, and 1984). 



Kana police district logged 51 percent of all recorded speeding traffic violations in 
1983 (Hawaii County Police Department, 1984). South Kohala also had a slightly 
disproportionate number of recorded hazardous traf'fic violations. 

3.2 Impacts and Mitigating Measures 

Three socioeconomic and/or demographic factors associated with this project have 
the potential for social impact. In order of increasing importance, they are: 

a Projected project-related population increases in the West Hawaii area of 
3,560 under Scenario A, 5,74D under Scenario B, and 8,400 under Scenario C. 

a Potential increased in-migratlon-from-outside of Hawalr.- -- -

a Possible industry-related hiring practices (based on required skills). 

Impacts associated with the potential continuation of West Hawaii's rapid 
population increase: 

Dissatisfaction with Kana's high growth rate of the 1970s was apparent in the 
surveys conducted for the Kana 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 services. 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 <3.'ld 

one at a time, it is unlikely to stimulate "boomtown" problems itself. 

Impacts associated wi th increased in-migration from outside Hawaii: 

If a signficant number of Asian firms move into NELH or HOST Park and choose to 
import 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 Kana who see the chance to remain because of direct or indirect 
employment). The social impact here would involve 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 education and advanced degrees, the initial staffing pattern may well 
tend to outsiders on top, locals on the bottom. This is unlikely to cause immediate 
problems because of the prese:-Jt 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 capacity to provide substantial employment 
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would present the same problems, since few local residents seek training for 
higher-level jobs until they know those jobs actually exist.) .. 

For most of the potential negative impacts which have been mentioned, the best 
mitigation would be a training and education program to maximize local 
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 more respect and recognition from the remainder of the 
island and state. Such successful economic diversification could also bring a 
measure of security through the knowledge that the area has grown less dependent 
on the sale and relatively fragile industry of tourism. 
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H. THE NO PROJECT AL TERNA TIVE 

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 inau~shial useswo~uld not-utiIizEdhe unique resources or-tne~sife;~ such 
as the nearshore deep cold water. In addition, development of a traditional 
industrial park would put the state in competition with private developmerits 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 opportunities for Big Island residents will not be created, 
but on the other hand, the housing si tuation 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 NELH, the Department of Energy (DOE) would 
provide no more funding to the facility. The 3D-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 ths site. As DOE funding stops, and no further 
mariculture or other research and/or production 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 HOST Park. In addition, the state would lose its alternative 
energy showcase. 
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J. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE 
AVOJDED 

1.0 Construction Impacts 

1.1 Traffic: 

There will be an unavoidable increase in traffic during the construction period 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: 

Jncreased 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 b.e temporarily frightened away. The area has a 
·Iow concentratioh of wildlffe because of its sparse vegetation. There are no known 
officially designated endangered or threatened terrestrial species that inhabit the 
project site. Some invertebrate species inhabitihg areas directly affected by 
construction will not survive. 

Noise from blasting, drillill] and other construction activities will probably disturb 
resident wildli fe. 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: 

Jf trenching is required offshore, it will displace or destroy benthic organisms in 
the line of the trench. Some damage could 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: 

Noise 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 disruption 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 I<aahumanu Highway. 

2.2 Seawater Return Disposal: 

The on-land disposal of ocean water could disrupt and displace the existing brackish 
water lens for some distance inland and along the coast. The aquifer is n,)t 
developable; however, it does supply the water for some 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 nearshore locations out of the zone 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 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 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 fiGh. This 
would only be a factor on warill 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 
laid. 

2.4 Access and Recreation Resources: 

Increased public access resulting from operation of HOST Park could have some 
detrimental effects on the beach recreation areas; it could lead to overuse and 
congestion. Other potential problems are the increased chance of vandaliam, and 
problems with litter and beach maintenance. Driving along the beach 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 irretrievably destroyed by 
indiscriminate 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 H(JST and NELl-! projects is expected to be 
cO!"Dparatively 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 Hawaii Housing Authority and 
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 BETWEE:N LOCAL SHORT TERM USES or MAN'S 
ENVIRONMENT ANO 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 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. 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 establishment of 
the state's "hi-tech" niche. 

The energy and mariculture research and development activities at NELH will 
encourage outside investment in commercial scale projects; knowledge gained will 
be disseminated throughout the scientific community and effects will be felt 
worldwide. As techniques 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 econolnic diversification in the state. 

The water-quality monitoring activities at "IE'-'H will enhance knowledge of coastal 
and ocean processes and facilitat,~ 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 anchialin'~ ponds and the change in the character of the area by the presdllce of 
industrial activities on formerly open barren lava land. Some 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 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 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. IRREVE;-~SJI3LE 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 weighed 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 tile projects will be irrevocably committed, although sOlne may 
be recovered in the lease rents paid by future commercial tenants. 

The commitment of resources required to accomplish the project includes labor and 
materials, which are mostly unrenewable and irretrievable. Benefits will accrue 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 consumption of 
potable water and petroleum-generated electricity which also represents the 
irretrievable commitment of resources. 

If propetly monitored, almost all of the potential negative environmental effects of 
the project on natural resources can be' reversed and/or mitigated. 
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PART V: THE RELATIONSHIP OF THE PROPOSED ACTION TO 
LAND USE PLANS, POLJCIES, AND CONTROLS FOR THE AFFECTED AREA 

A. STA TE LAND USE LAW (Chapter 205 H.R.S., as amended) 

The proposed HOST Park is situated within the State Land 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 Land Use Commission's standards used to establish Urban District Boundaries. 

TIlelanas anne HOST Park -site-are gentIYsloping, and no draJriage-6nannelsare 
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 center 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. 
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B. THE HAWAJJ 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 Economy 

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 Hawaii's 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 living standards for Hawaii's people. 

The projects will promote Hawaii as an attractive market for investment activities 
that benefit Hawaii's people. 

The developments will support business expansion and development to achieve a 
stable and diversified economy. They will encourage the development of industries 
which promise long-term growth potentials and which have the following 
characteristics: 

o Industries that can take advantage of Hawaii's unique location and available 
manpower resources. 

o 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 investment to. the neighbor islands, specifically 
the island 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 
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o Both the proposed HOST Park and NELH meet the objectives of developing 
and expanding potential growth activities which serve to increase and 
diversify Hawaii's economic base. NELH's function as an incubator facility 
for energy and :-nariculture 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 Hawaii as well as the state. 

o 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. 

o The utilization ofEhe resQurces-unlque- tD KeahDle Point by HOST arid NELH 
will serve to promote Hawaii's geographic, environmental and technological 
advantages to attract hew economic activities to the state. The facilities 
will "accelerate the research, development and commercialization of new 
products based on ocean resources. 

o 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 wh"ich are cited in the 
Hawaii State Plan. 

2.0 Energy Policies 

The proposed developments are supportive of the following energy policies and 
objectives: 

o The activities at NELH and HOST will serve to accelerate research 
development and use of new energy sources. 

o The eXisting and planned activities 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 supportive of the following priority directions of 
the Hawaii State Plan: 

o The facilities will encourage the use of public and private resources to 
develop aquacultural activities which have economic growth potential. 

o NELH and HOST promote the development of industries that take advantage 
of Hawaii's unique location and available resources. 

o The facilities will enhance ongoing technological resources and development 
by providing an environment for product commercialization and industry 
development. 
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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. 

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 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. Restr icting vehicles to existing jeep trails and designated parking is one 
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 
public 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. Archaeological excavations have shown that deposits with .. important 
information do exist in some sites. A summary of the findings of these surveys 
appears in Part JV of this EJS. 

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 construction of the improvements. 
Mitigation ·measures will include: 

o Preservation of the Mamalahoa Trail; 

o Archaeological data recovery work (detailed cnapping and, if reqUired, 
controlled excavation) on all sites that will definitely be destroyed and others 
that are in close proximity to construction work and have the potential to be 
disturbed; 
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o Coordination with the State Historic Preservation Officer to insure that 
important sites are preserved; 

o Designation of "no build" areas along the land portionsof 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 relative to scenic and open space resources seeks Eo·"p-roted, 
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. Landscaping 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 facili ties 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 policy to "improve the technical basis for natural resource management." 
Both facilities 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 more importantly to maintain the high quality of the source water. 
The monitoring program which will be instituted in conjunction 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. . 
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The ClM 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, alternative 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. In order to prevent destruction of 
coral, 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 quantity 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 ClM 
policies relating to economic uses. ClM 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. •• is located, designed, and constructed to minimize adverse social, 
visual and environmental impacts in the coastal zone management area" and" .•• 
permit coa"tal 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 activities. OTEC 
and other energy projects at NELH would not be possible without this water. This 
unique 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 ocean bottom drops off rapidly in the Keahale Point area, 
reaching depths of 2,000 feet or greater at distances less than a mile from shore), 
makes the location highly desirable for potential tenants. Because of the costs of 
construction and deployment of intake pipes, use of deep ocean water might not be 
economically feasible at any other location' in the state. 

6.0 Coastal Hazards 

The ClM 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 draimige improvements will be constructed on-site 
to insure that storm runoff does not affect the nearshore waters. 

7.n Managing Development 

BotIlHTOCand-I\JECH; -in cooperaTIon with OPED, have sought to "irriprove-tFle-­
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. 
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D. CONSERVATION DJSTRJCT POLJCJES 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 premature. 
The General subzone includes: lands with topography, soils, climate or other 
related environmental factors that may not be normally 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 
environment. 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 parks; lands 
suitable for 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 Hawaii; 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 commercial fishing 
operations are allowed in the Resource subzone. The proposed expansion of the 
ocean research corridor would be a conditional use in this subzone. 
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E. HAWAJJ 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. 

ArL~r1~rgLgo_al of the_General Plan, dir,,~tIL<lPflllcable toth8_J)f(jp_osed 
develop'nents, is: 3stablish 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 fitness. 

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 required. The NElH site is also designated Industrial in 
the General Plan. The industrial uses proposed for HOST Park and NEU-I expansion 
are in conformance to the County Plan. A strip of the HOST Park property along 
Queen Kaahumanu Highway is designated as Conservation. This area will b" will be 
left open or landscaped to conform to the General Plan requirements. 
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F. HAWAJJ 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 deveiopments meet the County of Hawaii Special Management Area 
Guidelines in the following manner: 

o There will be no dredging, filling or otherwise altering any bay, estuary, salt 
marsh, river mouth, slough or lagoon; 

o As currently planned, the developments will not substantially reduce the size 
of any beach or any other area suitable for public recreation; 

o Except for areas where pumps or pipes may traverse the shoreline (and it is 
anticipated that these will either be buried or pose minimal obstruction), 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 futur.e in order to 
preserve the existing eco-systems and to minimize littering and vandalism. 

o The developments are not expected to substantially interfere with the line of 
site toward the sea from Queen Kaahumanu 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. 

o As discussed in this EIS, the proposed developments should not adversely 
affect water quality, 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 agricultural uses of the land. Monitoring 
of water quality and marine resources will insure that the developments will 
continue to meet these conditions. 
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G. HAWAJJ 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 purpose of P.U.D. is to encourage comprehensive 
site planning productive of optimum adaptation of development to the land by 
allowing diversification in the relationships of various uses, buildings, structures, 
open spaces and yards, building heights, and lot sizes in planned building groups 

. while-insuring that the-intent-- of the zoning -will--be- observed. BeGause-the 
development 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. POUCJES AND PLANS INCORPORATED IN THIS EIS BY REFERENCE 

Environmental Quality: Chapter 344 HRS-State Environmental Policy Act 
Conforms 

Air Quality: Clean Air Act, as amended (42 U.S.C. 1857h-7 et seq.) -- No effect 
expected 

Fish and Wildlife Habitat:Fish and Wildlife Coordination Act (16 U.S.C. Sec.661 et 
seq.) -- To be determined 

Historic and Cultural Properties: National Historic Preservation Act of 1966,as 
amended (16 U.S.C. 1251 et seq.) - No effect 

J. AN INDICA nON OF WHAT OTHER INTERESTS AND CONSIDERATIONS OF 
GOVERNMENTAL POUCIES ARE THOUGHT TO OFFSET THE ADVERSE 
ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION 

The most llignificant 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 
neighbor 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 off3~ore 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. 
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PART VI: LIST OF NECESSARY APPROVALS 

HOST Park: 

State Land Use CDmmissiDn: Boundary Amendment -- CDnservatiDn To. Urban 

Hawaii CDunty ZDning Change frDm Open to. MG 3a 

Hawaii CDunty Special Management Area Use Permit 

Hawaii CDunty Planned Unit DevelDpment 

ShDreline Setback Variance-· 

Federal Aviation Agency (FAA) Review and ApprDval 

Army CDrps of Engineers Permit For Structures In Navigable Waters 

CZM CDnsistency Review 

'..).I.C Permit (State DOI-I if injection ·Nells aril used) 

NELH: 

Hawaii County Special Management Area Use Permit 

Hawaii CDunty Planned Unit DevelDpment (Future) 

ShDreline Setback Variance 

FAA Review 

CDnservatiDn District Use Permit, Department Df Land and Natural ResDurces: 
Expanded Ocean Research CDrridDr and CDnstructiDn of Pipes and Pumps. 

U.S. Army CDrps Df Engineers Permit FDr CDnstructiDn in Navigable Waters 

CZM CDnsistency Review 

Department of Health UIC Permit (if injectiDn wells are used) 

NPDES Permit For Outfall 

NDte:. BDth facilities will require variDus County of Hawaii construction permits. 
Changes may also. be required by the State 8epartments of Agriculture and Health, 
depending Dn types of sp"cies proposed fDr mariculture operatiDns. 
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PART VII: SUMMARY OF UNRESOLVED ISSUES 

o The infrastructure requirements of firms that will eventually locate at HOST 
Park and NELH, particLilarly 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. 

o "No build" areas along the shorelines of HOST Park and NELH have not been 
specifically identified as yet. They will be designated after the 
archaeological management plan has been completed, and prior to the filing 
of the CDUA for the expanded ocean use corridor. 

o It has not been determined as yet whether the State Department of 
Transportation will allow HTDC to underbuild the existing 69-kv line from 
the substation at the airport or whether another substation will have to be 
constructed near the entrance to the park site. . 

o 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 EIS 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. . 

o The traffic assessment was based on employment assumptions for each 
development scenario. Measures to mitigate the potential increase in traffic 
are not resolved. The traffic situation will be continually monitored as 
development progresses so that additional highway improvements can be 
made as reqUired. 

o 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. 

o Various options for management of the HOST Park and NELH facilities are 
under consideration. A management plan will 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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o Policies for tenant acceptance at HOST Park are presently in draft form. 
The final version of the policies will be adopted by the HTDC Board in the 
near future. 

o 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 VJJJ: AGENCIES, ORGANIZATIONS AND INDJVIDUALS CONSULTED IN 
THE PREPARATION OF THE ENVIRONMENTAL IMPACT STATEMENT 

A. AGENCIES, ORGANIZATIONS AND INDJVIDUALS CONTACTED 

The following individuals and firms were contacted for professional services. 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 Oceanographic Consultants 

*Dames & Moore Hydrology 
..- - -- - -- ---DTsposal 

and Seawater Return 

*Char & Associates Vegetation and Fauna 

*Parsons, Brinckerhoff, Quade 
& Douglas Traffic Impact 

Flow 

*GK & Associates Water Quality, Marine Biology and Ocean­
Based Recreation 

*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 
Mr. John Emmerson 
Mr. Warren Kanai 

Department of Transportation 

Mr. David Welhouse 

Environmental Protection Agency, 
Region IX 

State Legislature 

House of Representatives 

Honorable Peter T. Apo 
Honorable Virginia Isbell 

Corps of Engineers 

Federal Aviation Administration 
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Honorable Calvin Say 
Honorable Ken Kiyabu 

Senate 

. Honorable JamesAki 
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 Kawamoto 
Mr. Dave Eckert 

Mr. James J. Detor 
Mr. M. Miyashiro 
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 

Aquatic Resources 

Land Management 

Planning Office 

State Parks, Outdoor Recreation 
and Historic Sites 

;:)irector 

Energy Division 

Land Division 
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Mr. Richard Poirier Planning Division 

Department of Transportation 

Mr. Robert Chun Airports Division 

Natural Energy Laboratory of Hawaii 

Board of Directors: 

Mr. Jack P. Huizingh 
Dr. Thomas Daniel 
Mr~Jan-t~War . 
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 
Corpora tion 

County of Hawaii 

County Council 

Ms. Lorraine Jichaku 

Mr. Stuart Kerns 

Executive Director 
~boratory DiI'eetor .... __ 

Opera tions Manager 

Board of Directors 

Chairman, Economic Development 
Committee 

Staff 

Office of Housing and Community Development 

Mr. Scott Leithead 
Mr. William Moore 

Planning Department 

Mr. Albert Lono Lyman 
Ms. Jlima Piianaia 
Mr. \Jorman Hayashi 
Mr. Ed Cheplic 
Mr. Rodney Nakano 

Department of Water Supply 

Mr. William Sewake 
Mr. George Tengen 

Administrator 
Planner 

Director 
Deputy Director 

Director 
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Police Department 

Inspector Robert Pung 

Public Works Department 

Mr. Harold Sugiyama 

Department of Parks & Recreation 

Ms. Pat Engelhard 

Fire Department 

Albert Kaaihili 

Individuals and Organizations 

Mr. Gerald Cysewski 

Mrs. Frances Schobel 

Mr. Alvah Nakamura 
Mr. Ed Nakamoto 
Mr. Dennis Tanigaw03 

Mr. Pete L'Orange 

Mr. George Lockwood 
Dr. E. Peter Scrivani 

Mr. Alan LLoyd 

Ms. Moanikeala Akaka 

Mr. Kaipo Akaka 
Mr. John K. Spencer 
Mr. Ka'ipo DeGuair 
Mr. Skippy Doane 
Mr. Gordon Leslie 

Director, Sewers and Sanitation Bureau 

Director 

Kailua Station Rescue Specialist 

Cyanotech,lnc. 

Friends of Kamoa Point 

Hawaii EleGtrie Light Company, Inc. 

Hawaii Leeward Planning Conference 

Hawaiian ,'\balone Farms 

Hawaiian Electric Industries, Inc. 

Office of Hawaiian Affairs 

Concerned Hawaiians 
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B. AGENCIES, ORGANJZA TJONS & INDIVIDUALS WHO RECEIVED A COpy OF 
THENOP 

The EJS Preparation Notice (NOP) was officially filed with the State Office of 
Environmental Quality Control on March 1.8, 1985. Review and comments on the 

_ NOP were requested on or before March 23, 1985. Because of the delay in 
publishing the draft EJS, HTDC honored 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; tliose wiln asterisks responaea- arrd thbserespondents-identified- with-double­
asterisks made substantive comments which are included in this section of the 
draft EIS. 

Federal 

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 

** GeologicaiSurvey 

Department of Transportation 
** Federal Aviation Administration 
* Federal Highway Administration 
* United States Coast Guard 

** -Environmental Protection Agency, 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 
* Depqrtment of Education 

** Department of Health 
** Department of Land & Natural Resources 
** Department of Planning and Economic Development 

Department 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 Ehgineering 
College of Tropical Agriculture 
Energy Research Coordinator 

** Environmental Center 
Hawaii Institute of Geophysics 
Hawaii Institute of Marine Biology 
Hawaii 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 Committees 

Agriculture 
Economic Development 
Energy 
Finance 
Tourism and Recreation 

House of Representatives 

Speaker 
** Representatives, Island of Hawaii 

House C:o:n:nittees 
Agriculture 
Finance. 
Ocean & Marine Resources 
Planning, Energy, Ecology and Environmental Protection 
Water, Land Use, Development & Hawaiian 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 

- - - - - - - --*-" -gublk-Works Department-­
Research and Development 
Water Supply Department 

Organizations and Individuals 

Big Island Fish and Game Association 
Conservation Council, Hawaii Island 
Construction Industry Legislative Organization (CJLO) 
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 
Hawaii Society of Professional Engineers, Big Island Chapter 
Hawaiian Electric Industries, Inc. 

** Hawaiian Telephone Company 
Hawaii's Thousand Friends 
Kona Board of Realtors 
KonaCharter. Skippers Association 
Kona Coast Chamber of Commerce 
Kona Jaycees 
Kona Mauka Trollers, Inc. 
Mr. George Lockwood 
Li fe of the Land 
Marine Advisory Program, Hawaii Agent (Howard Takata) 
Pacific Gamefish Association, Kailua-Kona 
Sierra Club, 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. S ...... RMY ENGINEER OISTRICT ..... ONOL.ULU 
F"T SHAFTE". HAWAII 9~e58 

Apr il 3, 1985 

Mr. William M. Bass, Jr. 
Executive Director 
High Technology Development corp. 
P. O. Box 2359 
HQnolulu, Hawaii 96804 

Dear: Mr. ~ass: 

Thank you for the opportunity to review and comment 
on the EIS Preparation' Notice for the Development plan 
for the Hawaii Ocean Science and Technology Park and 
Proposed Expansion of the _ Natural Energy Laboratory of 
Hawaii at Reahe!e, North Kona, Hawaii. The following 
comments are offered: 

a,.. Seawater pipelines and any other work in the 
ocean will require a Department of the Army permit .. 
Please contact operations Branch at 438-9258 for any 
questions .. 

b. The flood ,hazards have been addressed on page 15 
of the EIS preparation notice. As noted in the report, 
coastline areas are designated Zone A4 and VIS. The 100-
year tsunamf elevation ra,nges from 7 to 9 feet referenced 
to mean sea level, as shown in the reduced copy of the 
Flood Insurance Rate Hap of the North Kona Coast from 
Keahole Point to puhilj Point (Enclosure 1) .. 

Sincerely, 

~
/~. 

i uk chetng 
Chief, Engineering Division 

Enclosure 

,'-,7-'i;,;" .. 

DEPARTMENT OF THE ARMY 
U. S. ""MY ENGINEER DISTRICT. HONOLULU 

FT. SH""TUI. "",,",AU IUUl51'1 

Apr 11 3, 1985 

Hr. William M. Bass, Jr. 
Executive Director 
High Technology Development Corp. 
P. O. Box 2359 
Honolulu, Hawai.l 96804 

Dear Mr. BaBSt 

Thank you for the opportunity to review and comment 
on the EIS Prepantion Notice i.or the Development Plan 
for the Hawaii Ocean Science nnd Technology Park and 
Proposed Expansion of the Natural Energy Laboratory of 
Hawaii at Keahole, North Kona, Uawall. The tollow.lOg 
comments are o!fereu: 

a. SeaW'ater pip~lin.s and any other work in the 
ocean vill reqUire a Departmeut 01 the Army peunit. 
Please contact Operations BUIOCh at 438-9258 for any 
questions. . 

b. The flood hazards have been addressed on page 15 
,of the EIS preparation notice.. As noted in the report, 
coastline areAa are designated Zone 1\4 amI VlS. The 100-
year tsunAmi elevation tanges (com 7 to 9 feet reierenced 
to mean sea leve.!., as shown in the reduced copy 01 U.e 
Flood Insurance Rate Hap· 01 the NOltn Konn coast fLom 
Ke~hole Point to puhHi Pol.nl (Enclosute 1). 

Sincerely. 

Kisuk Cheung 
Cluct. r.:ngl.neer.tng Division 

Enclosure 



'"'' -""0' ;:/.?~:~ 
r( /)/::-' .:,"'., ',,' 
I .,'..-

I"W/C on:,1.V I'R~' , /\ ',;:::;;:';:;' '~":'" 
~:::::,~ /.:. .: ~~ .' 
"'''. 't 
" .. "",,,~~' 

!fOOl' V", \ .'. . '\', '. 
\,\.~ 

\~~~::.\ 

~
.~."" 

'.~.,. 
"~".,) 
. ",\. '. 

,,,,,, .. 

) '. ~\ .---........ ) ... ,.\\~ 
.. "", ",: \::~~~ :"" .. 

-\(f' 
\\.':~;, ..... 

"~ ~rM 

.'\,:~':~' 

""."" J:;~ 
/' " fllr' on 1\ 

''ti( 
R'F.FF.RF,NCF:S: FIond rn!!UT(mce Ratp. Map If ""'!" 

F{>d(>ral Im)1JT::InC('l Admlnfstrl1t:lon \. 

Ha'IJaj{ Count-v, IInw:\l! " 
C;olTlmunlty P;mf'l No. 1551oS6 06tn. Mfl3 B. ~ 
Hi'lp Revb:ed; M~y 3. 19R2 
$r- .... 1(': 1" =-1026 fr. (r('dllc('d copy) , 
Orl~inl11 Sc.,le: ]",., 500 ft. 'M!,~", 

1 
"'"'''' ') 

). 
I 

'. \ 

m .. ". 

"', 

inN'" 

;;:-':,;::>.\ HIGH TECHNOLOGY 
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Mr. Kisuk Dlclmg 
Chief, EI1p,inf,,"c"ring Division 
r/(~r;tttment or the Army 
[l.S. Army Tilginecr District, 
rt. ~lIrtcr, Ihwilii 968S8 

Bear Mr. Otclmg: 

:April 10. 19&5 

lbnolillu 
! 
, 

, 

~lhject! Hnvironmcntal Impactl StAtement Preparation rt>ticc.-Devetopnent 
P1.1n for lOST Park a~d Propo~ed l-Xpam;ion of NEUf at Keahole. 
North Konn. Hawaii. ' 

TIlank you for commenting on the subject preparation notice and 
ror enclosing a reduced.copy of the Flood Insurance Rate Map of the north 
Krmn Coast from Keahole Point ~o ruhili Point. !--load and tsunami hazards 
were sped ficially considered when developing the IDST Park conceptual 
!\\;,l~tcr plan. 

We are aware that D:!;Partment of Army permits are required for 
pi pel tnes and any other work in the ocean and have included these in our 
permit schedule for the proposed park. We will he contacting your 
Operations Brllnch during the p~annin~ and desl,gn process for rurther 
jl1rnrmation concerning the req~lircments for ohtaininR these permits. 

Very truly yotlrs, ~ 

,-.;~, .I; ~7 
, [/,1111//-'0' ,I; ';!Jt.z; 

, '"Will inm M. 8.'1SS, Jr. 
Executive Director 
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Mr. WUlfllM H. B:tSfl. Jr. 
1\xE!clltf.ve nircC'tor 

U.IJ. DEItAATMENT OF COMMllle'! 
N.t:lan.1 Dn_nlc .nd Atm ... ph .... a ...... fftNt_ 
NATIONAL MARINE FISHER!ES SERVICE 
50uthwe~t Re~fon 
We!;.tern p.:lcific i'rOP:TlIm Office 
P. O. Box 3830 
Honolulu, Hilwa!! 961H2 

April .19. lqR5 F/~WRt:,JJN 

HtRh T~('hnolor.y n(!-velopment Corporation 
Cf'Mr::'] 1'llclfic: rl:tUI, ;>uite 252 
220 Snuth Kin?, Street 
Honolulu, H:rwnll qfifl13 

DC'ar Mr. p':tss: 

Suhject.: Environment:ll Tmpact St:1tement (ETS) t'rep:lr:l­
tion Notice - Deve!opmf'nt Plan FOT The H~waii 
Ocean ::>c1.ence and Technolo~ (HOST) Park .1n<l 
T'ropo!>pd Rxpam'li.on of the Nstional f,nen:y 
l..abroratory of HAwaii (NF.T..H) at K('<'Ihnlc. North 
Ron;:!. B;waii. 

Thf' Niltional Milrlne Fisheries Service OWS) hM reviewp.d the suh1e.C't F..TS 
1'rf'!,.1r:ltion Notice :lnd environmentaJ a~se~!'ltnrnt for the propol'>ed pro1eC'l8 ,'It 
"c:lhC")t .... N"orth Komi, llawllii.. The fol1owinp, comment!': And ~UJl;f!;CRt:fC")ns conceniinp; 
l"M ... nlJn! ImrnC'tl': C")n I {vinp, 1I!arine rpt;C")urC'eA lInrlp.r NHF~ .1uriJ:::dlctiotl Arc orrrrpd 
for WHIr I"onsldf'r:llion. 

.Gf'n.l'!.:ll._r:!l!"tn.":.".':s 

or m:lior cone-ern to NMFS {R the proponed fnstn11Ation of permnnent pipes 
in th(- o("('nn OrrShOT{, at I<enhole Po1.nt to Rupport thf': ocean "":Iter requiremt'lnts 
or two pro.;ectl':.. Th.:- rropoRed ETS should contAin :In Ilse!'lsm~.!nt t)f the imoacts 
of pippllnf' in!'lt:llliltion on the coral reef commllOitie:o: fmlTu~d[:ltI"1y oFf!'lhore on 
th{' sh:l110": h:l,C::llt p:'lVcment led!!!e (lncl the lI1'p(>r l'ortil'>n or th£' rf'cF I':ln1'('. An 
;"Jl'l!'l(>.<;!'lmC'nt if; Il!So n(,f'ded on thf." Ilhllltv of thl" rf'tlltivelv nnrrow Nf.LH re~(,llrC'h 

rnrrfdot" to Ilcrommod;"H{' thf' numher of l'1.reUne:o: envi.<;ion(>d. DetAils :lrf' n('{'ned 
on proposed C'nn!'ltnrction <lctjviti('s nn thfl RhoreJ{n,.,. within thE' NELl-! r'-'Rc"Irr:h 
C'orrldl"'r ;!nd orF!'lhore of the HOST Ptlrk.. nd~ tmu1d fnC'll1~p 1'rnposf'd drpnr:lng. 
fi11.J.nr.. hl:tof't inf: ;"Jnd potrntl.<ll dlschaTp,.e of 1'n1 !utnnl s. 

W,., r(.>;"lU7..~ the S\!CCfl'RS of hoth pro.iectfl rlpl'end~ on mnlnt:lini.np' the hi,?,h 
'l1t.111tv of oe'!f';"Jn wnt,-.r fOlln<1 Immedi::1t~lv off K('nholl' 1'oint. The>flC' writer.": 
!"up!'ort irtport.1nt C'ommen:"!A!. nnd t'erl"(>;ltiol1at fi",h('ri ... s of r,r'-'At flir,:nlffC'{I01"E" to 
«111' ..... ·nnomy nf th(' ICnn ... l"('j!inn of Hm.r ... fl .. N<'rlTl'lhnrr w;"lt,-.r.": in th .. :lr(.>.<1 ,,11':0 
("('\ll1.')in h;lhit:rt :l11d ~lIprort fleW'r::l! flp(.>I"i('.<; I iRt!'n IInd('r rhl' f,nn:lnj'?f'Tf>cl Sp('("\l'S 
1\"1 or 1<17'1, whil'h f.'lll Ilnc\C'r N1'IF~ ·lIlr!:-l"iictinn. Spl'r·jflrn!fy thC'",,.., "1'"l' the 
1 111"1':11'l'111'<1 I'!r ..... ·f1 rllrll(' «(;h('jnni:l mydns). found v(':n' n'l111n_ .1no l'hl' ,-.nd:lnr.l'rC'o 
hllmrh.l(,l, ,,,11:11,, (flr)'.'ll'l·C'r;"J ·nll:\·~l'I; .. ;n?l.i:'l:")' whirh 0("1"111'"<: !;(,:I~nO;"Jl Iy In n!"':lTI':I'''r!"' 

..,;X; A) .. c:,·~ i 
!-, "F'A-r"r",\'}!J'\!n\\ 

, .:; . ..., ..... 

" 

water~. Potenti.:lt impActs from the propo~ed rrolect~ on·r~lllgjc and rlemeTRal 
fJ!:;heTY r('SOllTces :J!'I well a!'; thrc<ltencd ;md encl;mr,ereo !'IT"E'c1C)';. !':hould h(" 
nl':sc!'IsccI. 

~~_c_i.f},S_£~~!'_t§. 

"4..·_I!!1..~r.~'!.~i2!!t. ~_,:!~.!.~. 

!'..!!&'Ll..0~t!8!..1!P..!!...J.. This par;l~t'::!.ph in the asseSSment cont::!1 M i\ nlHllhE'r 

of n.:lmel'l of pelagic game f:l:'>h. The commaI': , .. h':'IIl1d bt' del€'ted between the'! 
,l';f'ncri.c and specific I'lcientific names. Onf' or the most importnnt pel"lp.;[c 
~r(>cl(>s, the yellowfin tuna (I~n.n..'!!. !llbR.~'!r.~!'; .). W3.0; omltLed. 

The seeton on mllTine binta should cnnt:'!in :t description nf import:mt 
d!'mf'rs:'!.1. (Le, hottl)mfish, deep w:ltet' shrfmn) Tf'!';nurc~s which r:>ccur within 
or in clo!';e proximity to the I\ropnl':ed prnjC'ct l.nc:ltion. 

r.'M~e .. ~..r~1ti0f!.a.! Re$our~ 

P"'!!8 .. ~ 21, paragraph 3. 
recreational actlvity. 

This parA~rarh states that ; .. ~:'!.~~} .. n.g. il': an :lmpnrt:lnt 
We SU!!!i1:{,l':t this :'!cttvitv be corr(>C'ted to re:td t.~oJ}J..!ill.:.. 

Thank you for the opportunity to comment on the propo!'lf'd prolects :tt thi:o: 
mrTly stAKe of the develolltncnt. PIE':A!'lc !'lend Uf; '" copy nf th€' drilrt IUS .<I!'l !'loon 
,1'" it h:l!'l heen completed. 

C'C~ "F/st.J'R, Termin1l1 Is .. , CA 
r/M~, Wa~hin~ton. n.r.. 
F.!'A (RE"~ion IX. (P-S) 
F\.JS. Honolulu 

Sincerc]y yours, 

~~t~ "'dm~~strilt(lT 

r.orps of EnRineers, Honolulu 
1l,')WIli1 State Div. of 

AqUAtic Re!'lOUrceR .. 



""'~'!-' .. , HIGH TECHNOLOGY l,y:':"'o ">,~\ ' 
{ ({V,:rii.1 '\i DEVELOPMENT 
\'\~?1t; .. / CORPORATION \.~ .. ,-( " , 

c ... ".~, ",,,'"or ""'~"', ;>;>(1 <;",~" K>nq <;,,_ S",1 .. ;>~? 

Too"'''."", .. ("Dfl)',40'flO<)(; 

M"II'''II Add ......... PO &.235<1 

June 21. 19B$ 

Mr. nn~lr R. Gat~s. Administrator 
NntinnnJ MRrinr Fi~h~rip$ ~prvi~p 
U.h. OrrRrlmrnt of Commprrp 
N~t in!lnl Orr~nir Rnrl Atmosphpric Administration 
~oulhwr~t Hr~l'>n. Wp~tprn Pacific Program Offlrp 
r.o. "0~ :!H:ln 
Honolulu. H~w~ii !=I fiRl ~i 

[)"'~I' Mr, G,-,tf'"S; 

GEOOGER A~~ 

K ,.'M VCE .,... ....... 
WILL1.v..:.~~,.,.~ 

............""1,, H ....... II 961'104 

Suhj ... rt: F.nvironm",,.,lrd Tmp<H't St.atement Prppnration Noticf"-­
Jl€"vf'Iopmf'nt Pl::tn for thp. R~w(Ji j O(""E."an Science & rechnolo~y Park and 
Pror"'Rf'd RspnnRion of thr Natural Enf"r~y t~boratory of Hawaii at 
K~<lhoJ(>. /IIorth hone, Haw,li 1 

Thank you for your ('ommf"nt.s on the- subject NOP, 
to your p:e-ne-rnl c'omme-nts: 

To rf"spond 

Thp draft EIS will contain an Asspssmpnt of the impacts of 
pipplin~ lnstallntion on r.oral rp.~f communities. 

Thp NRLH research corridor is propos~d to he expanded to 
arcommodatp additional pipps, Th~ propospd corridor will he 
.~ddre~RPd in the draft R'~. 

Construrtion impacts of installin~ pip~s nnd pumps will he 
addressf'd In thr draft EIS. 

Enrlan~pred spe(""ies, includin~ thf'" grppn turtle and th~ 
humphack whaTe will b~ addreSSPd in tb. draft RIS. 

Your ~pf"clfi~ romment~ bave hepn no,~d And (""orrpctions and 
additions will hf" incorporated in tbe drAft ET~, 

Wf"' Inok forward to your comment s on t h ... d,'aft F.JS-, Tf you 
hAv~ anY furthpr concerns ple-~se contact Ms. Marilynn M.t~ of The 
TrRvprsr Group. Inc, At 732-7143. 

Vrry frilly yoUrs. 

~~~~~j);. 

, ... ~i·\ 
:~ .• ~) ..... 

I\pril 17, 1985 

High Technology Development Corporation 
ATTENTION: Mr. William M. Bass, Jr. 
[pntral Pacific Plaza, Suite 752 
27.0 South King StrE"Pt. 
fionolulll. HI 96813 

Gf'ntlf'men: 

US. OItpertment Of Housing and Urban Developmen7 
Honolulu ArI)a OffICE!. Region IX 
::100 AI1l. Moana Blvd., Room 3316 / 
Honolulu, HlJwllji 96650 ! 

(I ~ 

85-158 

:\lJl3,lECT: Env·ironment.aT IlTllact ~t.I,atemp.nt preparation Notice -- Development 
Plnn for the Haw,Jii S:cil~n(.e ilnd Tp.r.hnology Pljrk <'Imi Prnpuser1 
Expansion of th(' Natural Fnl'rq'y lilhor'ltllry of Hilwa)! at. Kp'lhllle~ 
North Kona. Hawal'i I 

We have reviewed the EIS prerilrat;on Not TCf' for the subject projp.ct. rmd 

find that it does not impact any iHUD programs or projects 1n the area. We 

appreciate the opportunity to reJ:iew the Not.ite <'Ind look forward to r.;ocp.iving 

a copy of the Draft E1S. 

c:c: 
The Traverse Group, Inc. 

I\TTENION: ·Marilyn C. Metz 
P. O. Box 27506 
fionoJIJlu. Hawaii 96827 

I • 

~~ 
'Robf>rt..K. Fukuda 
Manil.gpr. CJ.2S 

~~' I\~, ':',;:,:. J 
~~nI'tCOfl~ 



- . e United States Department of the Interior 

'" ~.;oo! -

Hr. William H. Bass, Jr. 

GEOLOGICAL RURVP.Y 

Water Resources Division 
P. O. Box 50166 

Honolulu, Havaii 96850 

April 15, 1985 

High Technology Development Corporation 
Central Pacific Plaza, Suite 252 
220 S. ~io& Street 
Honolulu, HAwaii 96813 

Dear Hr. Bass: 

Subject: Environmental Impact Statement Preparation Nottce--Development 
Plan for the Hawaii Ocean Science & Technology Park and Proposed 
Expan8ion of the Natural Energy Laboratory of Hawaii at Keahole. 
North Kona, "swaB 

The ataff of u.s. Geological Survey, Water Resources Division, Hawaii 
District Office, haa reviewed the above document. 

We have investIgated the general area with deep resistivity aoundings. 
These findIngs indicate that the area of the proposed development. and 
particularly the injection well site, is underlain by brackish water. Our 
findings support the interpretation of Stearos and MacDonald a8 presented 
in the map of page 14a of the above statement. We have no further comments 
to offer at this ti~e. 

Th.n~ you for the opportunity to review the document. We are returning 
your copy for your further use. 

Sincerely. 

~l!t* 
District Chief 

Enclosure 

}'i" U'O l' 1 ro."~ 
, : ' ' 

~Hii'1~1iTm:ffi"\ (,:,7" .,.. ,~, ~" ,.~ .... ( 

!.sf::~;~\ HIGH TECHNOLOGY 
I ~\l:"-.:l'l-'\.) DEVELOPMENT 
\\\:~~/,CORPORATION " .,;,,:,-,~~~,/ 

I3EOFIGE R A~~ 

~,TlMYE!! 

WII..LrA":.~~'::' 

.. ~ .. , .. ~t<.r P,oc,f,,·, Pln"~, 220 Snu'" ~fnll 51" ... , s,m. ?5? 
,. .. ~ (flOO1541'1·SQ;W; 

Malllf'l!l Ad<j"'n PO Brnc ?~5Q Hoo-o:>IuIu ""-"" 91';BC<I 

June 21, 1985 

Mr. Stanley F. Kapustka, Distri~t Chi.f 
U.~. Dppartmpnt of the Infprior 
WAtpr kpsources Division 
r.o. Rox 501~G 

Honolulu, Hawaii 96850 

TJpar Mr. Kapu!'ltka: 

Subject: Environmental Impact St.atemE'nt P"eperetion Notice-­
Developmpnt Plan for the Hawaii Ocean Sripnce & 
TechnoloR'Y Park find Proposed Expansion of th", Nat.ural 
Energy L~boratory of Hawaii at Keahole, North Kona, 
Hawaii 

Thank you for your comments confirminp," t.hf'l 
interpretation of Stearns And MacDonald as pres&ntp.d on pa~p 
148 of the NOP. A more drt.ailp.d analysis of thp hvrtrolngy of 
the erea is. being prepaTfod by Damps & MoorE". Thp.ir report. will 
appear in the draft F.1S. 

We appreciate your rpview of the NOP and wt'; hope that 
you will comment on the draft F.IS. 

Sincerl"ly, 

~Z1~ 
Willi~m M. Sass 
Ex"',utive,'Dir~rtor 



~ 
IJ', [)("(Xlrtment 
or TrrlnsJ')t')rtnli0r1 

Federal Aviation 
Admmistrotion 

April 4. 19R5 

Mr. William M. flass. <Ir. 
Executive Dirpct.or 
Hiqh Technology Development 

Cor-poration 
P.O. Rnx ?1r.,Q 
Honolulu, H<1waii 96R04 

near Mr. R<'I<;s: 

AIRPORTS DISTRICT OFFICE 
BOX 50244 
HONOLULU. HI 96850-0001 
Telephone: (808) 546-7129 

We have reviewed the Environmental Impact Statement Preparation Notice -
[levelopment Plan for HOST Park and Proposed Expansion of NELH at Keahole. 
North Kana. Hawaii. We have no comments per ~se on the envi ronment<'ll 
<'Issp.ssmt;'nt (EI\): however, you may.wish to address these additional items 
in the environmental impact statement (EIS): 

I. Under Part Ill. the noise exposure fr011 the aircraft. the height 
rest.rictions of the airport 9 and any proposed development at the 
airport should be included. 

2_ !!nMr Part IV. the .potential for bi rd attractants and the need 
for compatible land use with the airport should be addressed. 

Thank. you for the opportunity to review the EA and will look forward to 
trilnsmitt.al of the EIS. We are available to discuss our additions, the 
ET~ prf'par<'ltion or thp ·effects on Keahole Airport. 

GC: 
nr. ">himrtrlo'l. <;tate [lOT 

Sincerely. 

/;~ //;r:?v" l ,/,.~ J. 

OAVIO • I/ELHOUSE 
Planning Engineer 

Henry A. SUmida 
Airports District Office Manager 

, '",,[20" . 1",'li. \.'"?I..:l \\'J~ 
I,' '------. 

'., 1'"1'·: 

I 

! ,' ..... ,., .. ,..... HIGH TECHNOLOGY 
(('~ [""'0\ DEVELOPMENT 
I,"~fj/) CORPORATION 

eEOROI' R ARIVll<;HI 

K TIM VEl' 

WiU IA~ .!;.I".'!!~c.'!'! 

( .. ,,,,,,, p~, "'r ""'7~. ?",) <;",,11, K .... " '>I'~'" """,,, :'~,2 
l"'fOJI""" .. ( .. OUl',41t.6QQ'; 

April 10, 1985 

Mr. David J. Welhouse 
Planning &-rgineer 
Federal Aviation Mministration 
Ai rports l)istrict Office 
Box 50244 
Jlonotulu, m 96RSO-OOOI 

Dear Welhousc: 
• I 

~""'Q Ad<l",,,~ PO 1;'\<), ?,:;l~ ~J'''. H ...... ', Qf"oIl04 

$uhject: Environmental Impact Statement Preparation Nbtice-Dcvelopment 
Plan for IDSI' Park and Proposed P.tpansion of Nr:U1 at Kenhole. 
'North Kona. lhwaii.: 

Thank you for your cOlllJlents concerning additional items which 
~hould he addressed in the forthcoming EIS· for the proposed project. 
lIei1!ht restrictions, airport devclo[lllcrit and the potential for bird 
attractmits will be discussed '.in the EIS. Mi. Marilynn Metz of The 
Trllvcrse Group, Inc. wi 11 be contacting you during the prep<lration of the 
HS to ciisclIss these items and any other concerns that YOII may have 
regnrding the efforts of the troposecl pro-jcct on Kcahole Airport. 

I Very truly yours, 

I Y'?:Y{lb4?1//J; OZJ~p 
II WilliamM. Rass, Jr. ?J 

(-;,recut i v"c Oi rector 



·f!/ ..... ;;,.. 
; '\ 
,~.; 
~ .. ' 

U.S. DFPARTMENT OF TRANSPORTATION 
FFUT-RAI, 1II(;l!WAY AnMINISTRATION 

REG10N NINE 
Hnwaii lJivi1':ion 

lIox 50206 
Honolulu. lInwll1i 96R50 

Mr. WilHam M. Bass. Jr. 
!li~h TC'chnoJogy nl".v('lopment. co'tporation 
r.cntT1l1 Pnd ric rL\za. Suitp 252 
220 Soulh Klng Strl'rt 
llnftl,lnhl. IInwnlf 9f>81J 

D('t1r Mr. fill!';:::: 

. u .. o~. 
<=~~, ...... ,. 
",n". ...... " 

","" ..... ,~." .. ~ .... 

M<1r.ch 29. 19R5 
, .. ~~~~V."~r."T" 

lIF.e-HI 

Suhjrc.t: Environmental J.mp::lct :;;tl'ltemE'nt Preparation NotIce -- nevelopmen~ 

r1<l!!J_~.h.u'1!~l'I.!~ Oc~an Science Eo TechnologY. parl~_:'lE.~~~.~.~ 
!~~P3!l fiLo_ ~5~L.!!:p :.....~!1_t~~a J.-Y,nerg.L!!l.!'...9r a ~o_ry_o.iJ!:9~~.!..j\_ t Kea"h.£.!...~ 
N.(,rt:~!' !<.o!".,,-__ l!"::il..l!:. 

Thank YO\I for the opportunity to revicw th~ suhject document. The Federal 
HJp.h ..... 1y Admtni!';trat fon hilI'; no commcnts to m::lke on th£' propoRal undeTtaktnp.. 
WI' .... I! 1 not n('('d to revi('w th('- Or ... rt F:TS. 

Sinc:ere.ly yourR. 

II.' Ku:mmoto 

By/t( (/?t //';.7 
N. L. Art'hHr 
AI';!';iRt~nt nivlslon AnmjnJ!';trator 

[j)I~.@~n~rm 
!iV! I nr'.! II 
:JI.I.: I,': 

.:" ,. 

USDepartmen! 
of Transportorion 

United Slates 
Coast Guard 

Mr. William M. Bass, Jr. 

Commander (rip!) 
FOllr100nlh COlIS! GUllrtf OI,lrlel 

Prince KIII,nlanaor" 
Fedllral Building 
300 AlII MnilInll Blvd. 
Honofuh •• H~wII11.9El850 861 
Phone' -\ aut:! J 546-2 

16475 
Serial No. 5/097 
I April 1985 

High Technology Develo~ment Corporation 
Central Pacific Plaza, suite 252 
220 South King str~et 
Honolulu, HawBii 96813 

Dear Mr. Bass: 

The Fourteenth Coast Guard District has reviewed the 

F.NVIRONMENTAL IMPACT STA·TF.MENT PREPARATION NOTICE OF DEVELOPMEN'r' 

PLAN FOR THE HAWAII OCEAN SCIENCE & TECHNOLOGY PARK AND EXPANSION 

OF THE NATURAL ENERGY LABORATORY OF HAWAII AT KEAHOLE, NORTH 

KONA, HAWAII and has no objection or constructive comments to 

offer at the present time. 

Sincerely, 

Af~:::ard 
DiE:tdct Plannin9 Offjcer 
By d i reet ion of Commander, 
Fourt~enth Coast Guard Di~trict 



{lpt.:" 

,<~,.,..I). 

." ..... '" f~; 
'\ ,:t '.>.,,..,,,, 

;'1: ~ t, 

UNITFD $TAT("S ENVIRONM.ENTAl PROTECTION AGENCY 

RfGtON IX 

215 From",", $Ir .... t 

S"," Franci!>f:O. (:fI. 941 05 

Mr. wi tt iilm M. RIl!;:":, .Jr. 
Hiqh T ..... rhnnlnqy l1e\l'eln))m~nt. Cor.porrltinn 
r:"n~r"'l P;JciFir Pl<'l7.i'I, ~1Jitp 7.S7 
2;!O ~r)tlth f{i '''1 St r,..,...t 
rlnnol1l10, fI,lW.,ii 9f,R13 

R<"': p.nvi rrmrn.'nt-<ll tmn~ct ~t;atp.ment Pr~pilr8t.ion Nntice: 
ill ()~(';!n ,~('jr>nr:(> r. T<"'chnoll)QY P~rk, .;:Inn PrOp .... r:::An 
Ex!",;)noo;i.nn of N.ltoral P.n~r.,y T .• ahnr.Flt(lry ..,f: 'lIT ;)t_ 
1(1~;'Jh""l .... , Nnrth Kon~, l!,'lWni i 

!)r>i'Jr Mr. n~ss: 

WI"' h"lv .... rp.vi('w('n th" Noti.cp. of Prp.parati.nn r."'f<;'t"l"nCf'd 
ilhnv~ ilnn nff .... r th~ followinq comment::;.. 

'Jnd",r Sp.I~tion .\04 of th'" C11'!.'ln W"'ter Act (CWA), the U.S. 
Army rnrpR of F:nqinp",rR (r.nt'Ps) is:<;ucs permits for the (1i.s­
chilrqp. of rlred!lp.;J or fill miltp.d·al in'to war.Pors of the T)nit".r1 
Stnl€'!'; includin9 wp.Uanrls. EPl\ is charged with p.st'lhli::;hinq 
hy rp.qularion, quirl".1tnes for e~aluating these propos en dis-
charg~s. ThpRe quideiine::;. contain the substantive criteria 
For. @.valuatinq the ef.fects of. the proiect on human health, 
t.he <I(jlliltic ecor:::ystl'lm, <lnd r.ecreation. These requlation$ are 
t":omrnonly rp'fpr.red to as the 404(h)(1) Quirielines (40 CFR 230). 
f,P~'s primary role in reviewing pr(lposerl ~ischilrges unrlp.r 
SP.r.t inn 404 of th", CWA. is to 8s!';ure that permits issue~ by 
thp. ("nrpi comply with the 404(b)(l) gui~e'jnes. 

The refer~nced Notice irlentifierl a total of eight 
an.-:hialine ponn::; on t.he propo!';eo pJ:oject sitp.. It is uncl~ar 
from thp t>1otict:" i.t thl" proposp.d project would r.esult in the 
fillinq nf. these ponns. Anchialine ponos are "waters of. the 
lin j ten st'ltE's". and flS such, thE" f 1.11 i nQ nf th",sc pon~s woulrl 
hf:> suhipct to a CWA. Section 404 per.mi.t aR de~crihcrl ahove. 
Tn nrnPr to, r]pt-,ermine to what ext@.nt Sectinn 404 of the CWA 
'lppli"s t,n your project, the Draft F.nvirrlOrnp.nt<ll Tmpilc:t 
still:O:>Illf.'nt (m!TS) shoulrl ."lrlrlr"'!:;!:;l': t.he follnwinq i::;su ... s': 

1 _ wi 1.1 th("r,,!; h'" ;::I di.schilrge of. rirt<'nqpn or fi 11 m.,t_p.rials 
to Wilt"'r::; of thf' Tlnitl"n stat"!!'>? 

7.. Tf y ... e;, wh('!re will th", rlischilr'1 .... nr-clJr? WhAt' will 
hI" 1'11(' snt]rr~, !llJilntity, A.nn 'luill tty of I-.h<"' m:'tt"r.i<lls? 

1. wh;jt ;'Jr .... th,.. ~xif",t-_jnfJ f"C(")11VTic~1 v;'Jll/ .... !': nf the nischilr'1e 
~ ; ~ .... ? 

4_ WI,.ll .""Ir"" ~_h~ irnp;jrl:~ nf rhr> 'li~,...hi'lr'1""-' 

[IW~\..© I?l rr\V(rsJr~ 
1 I ,.,,..,, " r. InOI~ 

1'··1, ". 

o. 

6. 

"~ 

-2-

Descr.ibe the location of the anchi~line ponns, th~ 
veq~tation associated with thpm, the o~qan~sms found 
within th"m, ann t~p. ecoloqical valu~s and siqnificance 
of the!'>(> pnnds {in¢livirlllally ann as (tn ecosyst<'m). 

I . 

Descrihp. practic;Jb1e alternatives that wQuld avoid 
the dificha("qe of fill T1'I.:lteri."ll i.nto <'Inchii'llinp. ponns 
(i .e. rt'wi:<:en conqguration of the proposf'(l project, 
("pnuctton in scope of thp proposer! pr.oip.ct, P.tc.) 

7. Oescr.ih(> 0"11 mitigation meaf!:ut"es to minimi?:C! ilnV<'"!rSe 
impacts for. unavoidilhle losses. 

The 404{h)(1) quidelin'As include a rp.quirement thilt no 
(Hl'lchilrqp. he permitted if aD altp.r.native exi::;ts which wOllln 
h.;'lvP le~s anvers(> impact on: the aquatic ecosystem. Compl iancp. 
wit.J, this requirp.ment is det.erminerl hy a thorou'1h ev;;slU<ltirm 
of such alt~rnatives. Thp. qui~p.linp.::; also prohihit dischi'lrq~s 
which will calise or contrihute to siqnifi.cAnt dpqranation of 
th<' w<lt:qrs of the United Stiltes n~sultinq in unilcceptahle 
i'l1'verse impacts. The potenti<ll dp.structinn of anchial ine 
nonrls (lre of considl"rahle jnte-rpst to us hecaUl'l.e of their 
values I'lS' unique natural rpl'I:ourcl"s. P.PA will rp.vi ....... your 
project: for. compliance with: these criter.ia ~s part of. thp 
404 pp.rmittinq process. 

We understand that you:will he initiating disClISl'>ions 
with t~e Corps on the propo~ed project. should the Corps 
determine that a federal environmental impact statement must 
be prepared pursuant to the] requirements· of. the National 
Environmental policy Act, E~A will be providing addi-tional 
comments to the Corps. 

Peel free to direct questions on this matter to Lily Wong 
of my !'ltaff at; (415) 974-7194. Please. Rend a copy of the Oraft 
ETS dir.ectly Ms. Wong at the above arldre~~, Mai~ Cone p-5. 

cr:: n5A.CF.: 
1]SF'WS 

NMP:; 

Honolulu 
Honolulu 
Honolulu 

Si,ncfrely your.s, 

~1J~tc ({MIY'-!I' .¥111Ctft--
Lor",tt<'l. Kahn RilrSilmian, Chief 
Pl;'oera 1 Acti vi t i.e~ Rr<:!nch 
Offife cf rolicy ilnd ManilQAment 



"""'!-~"'" HIGH TECHNOLOGY {,'i,.... ,~~o ."<\ . 
11\1,:[:))."'1 DEVELOPMENT 
. \,\~p!i; CORPORATION 
' .. ·v·, ... • . 

eEQR(iER A~ 

t<; TIM VEl': 
,-.~ 

WILLIAM M eASS JR ... ,.,,,...,.""' ........ 
r:~"T.'" r"'d'~ PI", ... ?:>" S<wT~ KlnQ SI_t, s,,"~ ?!5? 
r .. ' ..... "" .... IfIOI'<l~4!'1·!'I<><><'; 

M"lIlnQ Arlrl ... ~,,· PO &. :>:;10;<) I-l00-<>''-'1,,_ H_8fT <16804 

June 21, 1985 

Ms. LnrpttR' K~hn R~rsamiAn. Chi~f 
F"p<'!,...rn! Art ivi t ip.s "rRnch 
Officp of Pollrv and Managempnt 
II.S. Environmpnt~l rrotprtion Agency, R~~inn IX 
21~ frrmont ~trp~t 

~nn FrRn"isrn, California n4105 

nrar MR. Barsamian: 

Sut,jPcl: Environmental Impact Stflt~m~nt Preparation Notice-­
Dpvt!'lopmpnt Plan for the Hawaii Ocean Scien('~ 8. T~('hno]o~y Park and 
rropn~p{! Expansion of thp. NatuTal Enerny Lahoratory of H~waji at 
KPAho]~, Narth Kana, Hawaii 

'T", I"T jnu for reviewing and cOlll1l1enting on the subject 
preparation notice. Anchaline ponds will be addressed in the draft 
EJS. At thp pres~nt time we are not certein if all of the ponds 
that ,wpre lIIention~d in th~ Nor er{" stil] in existence. The Army 
Carps of Enginpers hRs agreed t,o visit the sites Rnd verify thE' 
number of ponds and their location. As stated in the NOr, the ponds 
were nnt ronsidpred SIgnificant by Macjo]pk and Rrock during their 
1~75_ sun·p;.". 

Th~rr wji] be no dis~harge of dredged or fill mRterial into 
thpsp ponds or sUrrounding watprs. The draft EIS will. however, 
drsrril'r th~ veg~tAtion associated with Rnd organisms found within 
any rpmAinin~ ponds {as reported by Maciolpk a~d Brock}. Any 
potpnti~l impa~ts to th~ ponds that could or~ur from development of 
thp propospd projprl will be disclos~d and mpRn~ to mitigAtp any 
pntpnlial ~rlvrrRe imparts will he recommpnrlp,l. 

Wp look forward to your comments on thp draft f,JS. 

Vpry truly yours. 

d'~)!;~ 
Wi 11 i;'lm M. 1\;,,,,, 
F.,('('ntl'·" Pl1"(" tnr 

"r"~r.! ~ An'vr)~ .. ' 
~':f~~J -. "tnrl' .. un ...... , 

.".>' 

... ,., ~ ,o~u~"". 

STATE OF HAWAII ,,, ..... ,n".,"""," 

OFPAI'lTMENT OF ACCOUNTING ANn GFNERAL SERVICE~ 

DIVISION OF PUBLIC WORKS lFTlr'l NoH') ] ] ~ r; • '5 
~ !'I f\O~ ,,~ ... n"/lll)l n. ".w." ... ," 

Af'R 'I Iq21 

Mr. William M. Bass, Jr. 
Hi.gh Technology Developmp.nt corpor,1tion 
C~ntral Pacific Plaz~, Suite 252 
220 South King Strep.t 
Honolulu, Hi'l.waii 96f!13 

Deilr Mr. Bass= 

Subject: Environmental Imp<!ct Statement Prepar<tt.ion 
Notice - Dev~lnpment Pl"n for the Haw"ii 
Ocean Science & Tr.chnology PArk ann prop0sed 
Expan~ion of the Nill'ur.'ll F.nf'rqy Lilhor<ltory of 
Haw~ii at Kcaho]f':!, North KonB, Rawai.'i 

We have reviewed the sllbjf'ct documf'nt .'.lnd h.:lvp. no 
comments to offer. ' 

GA:jk 

V~ry truly your!'>, 

'J .. ) ! -,J/f''''1'>-' 
.-' TF.lI}\~E TO~TNlIGA < 

Stat . ." Ptlhlic Works F.nqin('er 

·,;.1: ~ (:-:~ f?' fFt'! 
~I-.r: '. ,....r, .• 

.< 

• I 



GEORGE R. ARIVQSHI 
GOVE<'INOR • .~ .... __ .... ::7 

State of HawaII 
DEPARTMENT OF AGRICULTURE 

1428 SQ. King Sir", 
Honolulu. Hawaii 96814 

April 4. 19B5 

Mr. William M. Bass. Jr. 
High Technology Development Corporation 
Cent.ral Pacific P,laza. Suite 252 
220 South King Street 
Honolulu, Hawaii 96813 

Dear Mr. Bass: 

JACKK.SUWA 
CHAIRPe:RSON. SOARD 01" AQRll;UL TURE 

SUZANNE D. PETERSON 
OI::PUTV TO THE CHAI R!>"-<'ISON 

Matnng Address: 
P. O. S<)x 22159 
H<)nolulu. HawaJl 96822 

Subject: Environmental Impact Statement (EIS Preparation 
Notice for the Development Plan for the Hawaii Ocean 
Science and Technology Park and Proposed Expansion of 
the Natural Energy laboratory of Hawaii at Ke-ahole. 
North Kona, Hawaii 

tion 
The Department of Ag~icu1ture has reviewed the subject EIS Prepara­
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. 

~~w~ Uc~~~~~ 
cc: DPED 

Ms. Marilynn C. Metz, Traverse Group, Inc. 

n. Board of A • gnculture 

rOl@:@§ D\\7RI~ 
II ~\[ ~Pq I .. tlR5 :i Ul' ., ___ .Ji 

'l".'1 1\ {,,''''1 ,".Y ... , ... ' .... " .. 

/;~~~\ 
I((tf~';) 
\~,~~~:~! 

I 

HIGH TECHNOLOGY 
DEVELOPMENT 
CORPORATION 

OEORGEI'I A~ 

1'1 TIM VEE" 

WILUAr.:~~..;,..,:. 

C; .. n',~1 ""'~I!'~ Pt~~". :<'20 S",,1I, I'I'~II $1_1 S,,11ft ?!l2 M"ltlt>Q Add'~ .. ~ PO lb' :<'<I!I';> Ho<w>ruru How .. rl 96604 
T"'''I'~ (flOl\lS .. I\·8QQfi 

June 21. 1985 

Mr. JRck K. Suwa 
Ch~ir.an. Roard of Agr~ru1tur~ 
Stalp "f Hawaii Departmpnt of Agriculture 
142M So. Kin~ Strcrt 
Honolulu, Hawaii 96814 

D~ar Mr. 

Suhj("ct: 

$uwa: 
I 

Environmental I~part Stat("mpnt Preparation Noticr-­
D("ve}opment Plan for the Hawaii Ocean Science ~ 
Technolo?,y P<lrk :and f'ropo!";p.d Expansion of thr Natural 
Enpr~y Laboratory of H~w~ji at Keaho}p, North Kon~. 
Hawaii 

Thank you for c mmpntin« on thp. subject notic(". The 
draft EIS will indicate he projectpd w~ter d("mand for thp 
proposed pro,ieet. For y,ur infClrmatiCln, top Gounty of HAW~ii 
has given HTOG a water c~mmittment ha~pd on credits E'.flrnpd by 
thp Stat(" of Hawaii for source rlevp!opmrnt in the area. It is 
nDt anticipated that HTDq'S committment will affpct oth("r w~tpr 
usprs. 

Sincerely, 4 
#,,~7J7. . 

William M. ~ass. Jr. 
Executive Dir("ctor 
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..... AII "".vc ...... " .. n ~ ........ " STATE OF HAWAII 
DEPARTMENT OF BlJOGET ANO FINANCE 

OIVISIOIolS: 
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Hr. Willt.Jm H. Rass. Jr. 

STAn CAPITOL 

~.O. 1I(l~ '5<1 

IIOHOl.UlLl, II~WAl' ""'0.0'$11 

March 28. 1985 

lIir.h tf'('hnology D<:.>vol<,>pment Corporation 
GcntrnJ !'nd ric r1<1;>;11. Suite 2'52 
Z70 South l<inR StrC'ct 
Honolulu. !1;Jw.,tl WiR13 

lle;1r Mr. R;1S~: 

TIII ..... C. 

Thllnk you for the opportunity to cOllllOent on ynur propoRed 
environmentaJ impact ~tatcment relating to the devl!'lopment of the Hawaii 
OCPlln Sr1.pnrc ,\. Tp.chnology PRrk and expanRiQn of the Nlltnral Energy 
r..>lhor.1lorv of H;1waif .::It Ke;1hole. North Kona. !lawaii. 

1.1' ... hllve no commf'nt~ to make at this time. 

Very truly your~. 

)~ ,f, z1~ 
,TENSRN s. 1., REF. 

1!!~VJ0 i?,DWf"\ [IT1 
.' I nnr, 1.\ 1\ 

! • • . ~ I, I 

1·1· 

GFOAC£ A. ~lIlYOl'IlIl 

HIENG 

'. , .... .':-',::;. •. ':1 
STATE OF HAWAII 

DEPARTMENT OF DEFENSE 
OFFICE OF THE ADJUTANT GENERAL 

:til .. I>IAo,IONO MEAD AOAO. "O'fOl.lllU. IIAWAII ... a'R 

Mr. William H. BaBS, Jr. 
High Technology Development Corporation 
Central Pacific ~laza. Suite 252 
220 South King.Street 
Honolulu. Hawaii 96813 

Dear Mr. Base: 

APR -1 1:· I 

.... .,." T. LUU 
''-'-<If ........ 

....,u ...... e .. ", .... 

O ... N'H ~. C. ALI ,-, 
<If""" ... "" .......... " 

Thank you -for providing Us the opportunity~o review your proposed project 
Development Plan for the Hawaii Ocean Science and Technology Park and Propos~d 
Expansion of the Natural Energy Laboratory of HawaiJ at Keahole, North Kona, 
Hawaii, Environmental Impact Statement. 

We have completed our review and have no comments to offer at this time. 

Yours truly. 

~~.;::;;iL) 
.RR M. MATSUDA 
a ,HANG " 

Contr &0 Engr Officer 

rN:\@~OWJ';'r11 
I· .,"1,' "r'''', ' 

j~·7;"~·:-· 

f"'" 



O~ORCE R, AIIIY"""1 
"I)VF" .. OA 

"'"'' '" '''' ",r'n'~" .... , .. , 

Mr. William M. Bass, Jr. 

~.,;,~::~ 
"~ 
~'" ,:.:.::::.:.;,p 

STATE OF HAWAII 
OE"~ARTMENT OF EDUCATION 

p " nOX noo 
""N<1<.!1lU. HAW." ...... 

April 2. 1985 

High Technology Development Corporation 
Central Pacific Plazi'!. Suite 252 
220 South King Street 
Honolulu. Hawaii 96R13 

Dear Mr. 8"55: 

Francis M. Hatanaka 
If>M~)b1Gt:J()tHil4lt>XclltX 

." Irr "INHNnP '" 

SUBJECT: Environmental Impact Statement Preparation Notice -- Development 
plan for the Hawaii Ocean Science & Technology Park and Proposed 
Expansion of the Natural Energy laboratory of Hawai; at Keahole. 
~..0:1:..h_~na. H_awa,ci~i.~ ___________________ _ 

The Department of Education has no comments to offer on the subject 
environmental impact statement for the subject developments. 

We thank you for the opportunity to review the project. 

rMH: jl 

r.c: V. Honda 
K. Mi7.IJbil. Haw;::di Dist. 

Sincerely, 

)JtJJ~ 
Francis M. Hatanaka 
Superintendent 

. , ,,,,, 

Irm{~@@O~J;I~] 
I ~\. ~r>q, I '; I">n, 
11\,1 

,iTt";;, r"'-
r" ',,-.. ,., _, • 



"fO~ .. f ~ ""'Yn~ .. ' 
M"'''''''.~'~_''' 

~~ ~_;J lF$l't ~. M~TSUIlAR. 

"";":;~:;) 

STATE OF HAWAII 
oePA~MENT OF HEALTH 

r. n ~()"( >.1. 
1l0NOl"lll. IIAWAIf ... "''' 

'" .. D'Y. "'n,.. .. r., tn· 

April 22, 19A5 

Mr. WilliAm M. nRSS, Jr. 
eX(!r.ut.ivn Direr-tnr 
l'l1lJh Trr-hrlo!oqy 1)l':velopment Corporation 
Cr.ntr81 Pflcifk PI;:t?: ... , Suite 2:;2 
no S. King St. 
Hnnnlulu, f \;:twaii 968]) 

n"'flr Mr. n::JS!;: 

Stlbj(!ct: tnviroomentsl" Impact Statement Preparation Notice - Development 
Phm for the Hawaii Ocean Science & Technology Park and PropoSed 
Exparmion or the Natural Enr.rgy Lahorlltory of Hawaii at Keahole, N. 
Knna, Hawaii . . 

Th,mk you for ;:tllowing us to review and comment. nn fhp. subject request. 

Attached i~ a mcmor:mdum to the Oepflrtment of Planning And Economic 
Dcvr.lnp'nent, whir.h r.onl.nin!; Ollr comment.!l req;:trdinq t hr. rrnjr.ct. I hope this will 
bl': nf O'li':!lil;tnnr-r. tn you. ' 

Sincerely, 

K:'::m 

I\t t ndllnrnt 

!;PIlSO 

, 

! \\\ [~f @ @\~Ir;\· ! llf -. ., ! 1 , 

.hM?("~r:, 

April 10, 1985 

MEMORANDUM 

To: Mr. Kent M. Keith, Director 

From: 

Subject~ 

Department of Planning and Economic Development 

Director of Health' 

Petition No: 
Petitioner: 
Requested Change: 
Proposed Use: 
Location: 

A8S-S92 
OPED, State of Hawaii 
Conservation to Urban 
Ocean science and technology park 
Keehole, N. Kona, Hawaii 

'I 

Area: 
TMK 7-3-09: 05 (por.) and 7-3-43: 03 (par.) 

547 acres (approximately) 

Thank you for allowing us t('l review and comment on the subject request. 

We submit the following comments for your consideration: 

" 
-'·3-'f!-·· 

Where applicable, seafood products and shellfish products need to addte9s' both 
Ch~pter 29, Food and Food Products, and Chapter }5, Shellfish Sanitation, 
Administrative Rules, Department of Health. 

Due to the value this project places on the pristine water quality of the nearshore. 
WAters adjacent to the subject project, consideration should be seriously given to a 
centralized sewerage system for the park tenants. 

While the effect9 on the nearshore waters may not be immediately noticeable, the 
continuous discharge of domestic sewage and other wastes from the high tech 
tenants, such as laboratory wastes, solvents, chemicals, biocides, etc. into cesspools, 
drain fields or shallow wells will have an adverse effect on th~ nearshore 
environment (see Section XI.F .). 

We realii:e that the statements are general in nature due to preliminary plans being the 
sole source of discussion. We, therefore. reserve the right to impose future environmental 
rrf:t.rictions on the project at the time finl'll plans are suhmitted to this office f?r review. 

, rd;·,,,,,,-,71&c.4w.fi1Ui 
.-'?~~ /J . 

'fot fT'J.w ~~.M~·l :,UA';X!1R"A'---
",.: C'nlln! y Plannin!J D~p;:trtmpnt 

-.' ! f" 

"/(1'-' 



".,,"'" " ~'''Vfl~~' 

6;'j.!:~~:,:\ 
((~~' nJ 
I:,_} Ir~l.!r ~ "'.l~""'M 

STATE OF HAWAII 
OF.F'ARTME"NT OF' HEALTH 

,. n "'>" ."'" ,,,,, • ..,,,,!,,. ~.w'" "'I<" 
,,, '"n'v. ~'.~'." '.'N 'n 

Mr. Willil'ttn M. r)nt.r., .Jr. 
I ""'-'ltiv" [)irl'ctnr 

Arri 1 2'" 19f1', 

Ilillll r"rhnnlnllY I)f'vl'!opmrmt C:nrl1nrntion 
1·'·"lr;lll'<1t-ifi,·I'ln,n. 'illitr- 2',/ 
·11.!1 ',_ It'illq !1I. 
110"'1111111, Jl:lw:1ii ')('111' 

[)r;1r Mr. [1,,:-;,,; 

5tJhj~t: r.nvironm~.ntal Impact Stntmnent PreparaUon Noticp. - DevE"Jopmcnt PlAIn for 
the Hawaii CJr:mm Sciencp. '" Ter:hnolOfJY Pnrk ::Inri Proposp.rl r.xpansion of the 
Naturnl ~ Mrqy 1 nhorl'ltory of HRWl'lii at Ke::thole, N. KanA, Hnwaii 

rrlO"n 

Suh,;p.qup.nt to our let.t.r.r d<'lterl April 22, 1?85, t.he following Rrll'iit.ionaJ comments 
Wf'.rr. t/f>nr.rRtr.d by otJr st<lff. 

~urfRCR Dispos::1 of WR::;tewRler 

Aqlll'ltir rlp.Vf>[opmflnt.r., proposp.rI hy tim H.O.S.T. P;):rk, ml'ly hp. ::;ubject. tn onn of the 
following NPDF') rfl'1ulnt.ionr.: 

A. AqlJRClllt.llrfl Projects 

8. 

Thp. rJ'A dr.nnm an ;):qH::lcllltur~ projp.C"t. I'lS a mannqnrl water IIreR in which 
"rlisch;):rql"/f polhJt.flnt.l'I" ~rfl ,mpd for the m:]int.p.nRncp. or production of harve::;table 
frnRhw""f~r, nr.tu:lriT\f)., or rnRrine plants ;<lnd nnirnnlr.. The St.:::.tP. docs not. hRV["! 
d~1"'9Rtirm to i!".slJ('l t.his t.ype of NPDF.S permH.. ThArp-foro>:, Ilquntic prnjec:ll'l 
invnlvillq thf' IJSr. of wastp.w:;ltp.r !loure"!::; woulrl he rlirr.r.lf!rI to r:PA. 

Cnnrentr::rt.["!r! Aqll<tt.ir: Animal Produrtion Fl'Icilit.ipr. 

A h::rt.r:!mry, fi!;h f<lrm, or othPor fRcility il'l a conCp.nt.rRtf'r! ::l<JIlRt.ic Anim;):1 prorluction 
fnr:i1ity H it r.nnt.Rinl'l. grow~, or' holds fish spr.r.ir.::; or rt'1URl.ir. l'Inimals in ponri::;, 
rac0.wnyr.. or othnr similnr r.!.rudurfl which riir.rhnr'lr: "t 1r:!'I~t ~n nayr. pp.r ye"'r. 
TIlr:r.r. <)jl'1r:lliol1s Rr'1 [lnin!. r.olJrr-P:s :;uhj'1ct 1<) Ihr. 'St""In NPDr;, ProqrR,n. r·-arililir.::I 
th;C11. ml'ly h'1 f'xr:mptf'ri from permit rr:qt{lremf'nt.~ hlrlurir. lllr fr)lInwinll: 

I. r:olr! Wnlf'r A'1"'11ir.: Anirnn!r. (i. .... Snllnnn !'Inri Al1111nl1r.): 

,. r n,"ilit.i!"'r. wili/-ll I'r"dllrr If'~'1 tlmn ?fJ.nr1l1 r"lIll"l~; [,;trvr:;t wf'iqht flf :l'1HRtk 

""i"""" pO' Y"'''' ",,,I ¥ . (;: (0) @, l1WRln: 
"\~t '.:-;7_~~--.-- l' \\ 
, " 1: \ 
'" "',",V" 1'""\("1<", ' ! 

I 

Mr. WilliAtn M. B::}s$, Jr. 
J\pril 2'), l'lBS 
P;'Jq~ 2 

h. r::}r:ilitiPos which fPo£'9 Inss than 5,000 nounas of fond dlJrinq t.lll" rlllp.nd"lr 
rnonth of mflximurn fenrling. 

, 

2. WMm Wfltrrr Aqllntir: Anjr~Ah (i.P.., Pr::lwn, Shrimp <tnd rat.fb,h): 

R. C[os~rl pnnrb whir.h dl!'chRrq~ only durinq rmrind!: of ~xr:f>r.t. nmoffj or 
I . 

h. F::lcilit.ier. whir:h prorl!'Jc {'! less th::m IOn,nflO pOllnds harvest wr.iqhl. of n'1lmt.ir. 
nnimnl::; pp.r ynnr. . 

S[lr:r.ific permit requirl"ml'mts or eXflmption::; will he reviewRrI hy thp. Dp.p;}rt1nr.m1. on 
1'1 r.:lr.~-J-,y-r.W1Fl h;<lsi::; with rcspflct. t.o:the w~l.f"lr '11J>llity !;t.nnl'i~rdr. of t.hl'l receivinf"j WRt.~r. 

, 

Suh:lUrfaCp. Disposal of Wastewat.er : 

I 
r'ven t.hough the r.tlhjr:ct site iis located in 1m Am:) which har. heen rlp.r.iqn<ltr.rI as Rn 

r.xp.mpLr.d I:"lrefl under the Undp.rgrouod injection Control (LJIC) ProQr<lm, the pflrmittinq of 
~Ilfl inj"'ction wells will depenrl u~on the quality nod content of the w<l::;te~. Tf the 
wastf.lstrCl'lm will contain inrlustrial rastes, close scrutiny will be rp.quirerl to -<lr.sure thRt 
the w::lr.les are not haz::trdous in f1cqorril'lnce with laO CFR. 261. The dispor.~l of wast.er. of 
this nature would rel'lult in the c1a:'lsific:ltion of thp. injection well::; I'lS Clnr.s IV wellr. which 
Rre prohibiterl under the St.ate Ute ~rograrn. 

This canclit.ion il'l also applicalJle to any individual disposed systems which may "be 
proposfll'i hy the tp.nants. 

cr.: OHSA, Hawai i 



.. ,'·:C"".·, HIGH TECHNOLOGY ,£~ ... -:\ ... ;'~~\ . 

/ (/.V;J!!';:J(,\ \ DIEVEI.,OPMENT 
I\S~~'/ CORPORATION 

GEOROER A~~ 

K TIM VEE" 

WII.~w.: ... ~,...e:s.1",~ 

.- • (:"~"RI p"~,,,, r ...... :2:>0 ~""'!" I'\,np 1">1 ...... !. SuI! .. ?~? ,",,,'lIna AdtI_". PO Bm< ::0.'\59 Hor>Cllulu. H .... "II 9M04 
T .. ~ ... _ (fI("ll1) ~,.4" S""" 

June 21. 1985 

Mr. Mpjvin K. Koizumi 
Pppuly Djl'prtn~ for Environmentol Hpalth 
StRtr of H~W~li U .. partmpnt of HpAlth 
P.O. nnx ~~7n 
H"nnlllJu, Hnw~{i HRRD] 

Dear ~!'. Knizumi: 

Sul.jPr-i: F.nvjronmf>nt:il Impact Stalp.ment Prf"pR'"Ation Notir:f':-­
Dpvelorment rlAn for thp Hawaii Ocean Scipn("p L 
r"r-hnology Park <Inri rropo1':ed Expansion of thf.' Natural 
Enrr""v Lnhorfltory of HAwaii at KpahnjP, North Kona. 
Iinwsli 

Tllnnk you fOT your comments on the ~ubjert notire of 
prrparation. Tn an~wpr to your ~pprifi~ concprns outlinpd jn 
YOl1r mrmor~ndum of April 10, 19R5 10 th~ Dpparfmrnt of rlannin~ 
and Eronnmlc Dpvp!ormpnt: 

1_ Srnf~od products And ~hellfish produrfs wi 11 addrpss all 
appn'pl"lrd", llf'par-tulf"nt of Health regulations. Thjs will 
undprtnkf'n ~I thp timp A spp~ific rrqupst is mad,. to prndurp 
rlth"r typP of product on the 5uhJpct propprtIPs. 

:!.. Sr·w:.'g" sp:tl'ms fnr hot.h NELli and HOST Park wi II hI' dr.si~n(>d 
to m ...... t .?Ill rlppHrtmpnt of Hp·a1th regulations_ 

:1_ No il'1hora1ory wastps, solvents •. rhpmica.1s, hinrides ptr. 
\-lil1· br dis~hRIp;"d into cesspools, drain fiplrls or shfll10w 
wrll ... unl,-s'" <lpproprifltp prp-trF'atrn&nt is unrlprtHk("n." It is 
vItrtl 10 thl"' SU('rF'S'<:; of both NET," sno nOST Pn)-k thl'lf thF' 
o~"nn-w<'ltpr rl"'SOllrr(, not he compromised. ThIS will hp 
plahoratprl on in thF' dr<'lft EIS_ In addition, potpntlcd impActs 
f,·om dom ... stjr ",,,,wAMp nn thp neArshor~ envirnnmrnt will <'Ilso bp 
ndrln'f';.!'; ... d_ 

Tn rpspon.<:;p tf' ynur A,Iditional rnmmpnl~ of Arl·i I ." -·'f 1 !!R!i; 

1. W", Appr ... r·il'll .... your list of NPnF.S rp?;1lI:"1hol1!" thnt mip;ilt 
'lI,plv 1" Jln~T P:"1rk iTnd NEI,II. Th'l~" Ih;!! :"11·" '·'!'plJ(nhl" will h ... 
;-,<1,·,] 1!t">",.. Th ... nl;1fl II~ will ;-,drlr ... ,,« ":"-11l1!<: m,·lh/lfb fIr 

Mr. Mplvin R_ Koizumi 
Junp 21, 1985 
Pnp,p 2 

di ... rhar~cs nnd appropriate miligating me~sure$ for P8rh~ All 
activit~s will romp]y with D&partment of Hpslth Hnd EPA 
r~RulAtion~. 

2. In.i&rtion wells Arp only being considpr&d for SPA water 
rF'turn flows. No ot-her wastes would be pE"rmitted_ It should 
br nol .... d. howpv .... r. thAt Ihis method·of disposal is only onE' of 
spvpral bpin~ <lddr~sspd in the draft tIS. 

TllAnk you for your intprE"st in thF' project. WE" look forward to 
rF'rpiVln~ your ~omments on th~ draft ETS. 

Sinrprply, 

rt~!1~a:~~)~ 
E~e~utiv .... ~irprtor 



,,~o"<;r ~ ARIyns .. ' 

(~~~'~) • , 
STATE OF HAWAII 

nrorMHMFNT Of' LANn ANn NAT~!RAL Rr:snURC£:S 

.. () FlO( ,,~, 

><C>N()l ",-to "AWA" ,,~nr)" 

APR 1 0 1985 

Mr. WilltamM. Rass, .Tr. 
IIigh TechnOlogy Development Corporation 
C~ntral Pacific Plaza, Suit!'! 252 
220 South King ~treet 
Honoltl1". Hawai i 96804 

neaT Mr. Bass: 

REF. NO.: 

~tJ~UWJ ONO. C:H~'RMAH 

., .. ~" '" '"~o • ~.,,'fi .. n.' .... 'n" • 
rrmA" A ~M~A~II .... " .. ,~"" ,~" .... " 

D'YISION~ 
.,,,w:,,'Tl'~' n .... ''' ...... .,., ... "" ....... 
AQU'''~ n"'''''~~'' 
r"N"~V'''"'' 'NO 

~''"'''''<:r~ 'Nr"~C."'NT 
r."N\II'¥'N~'~ 
"'~f~1~Y .Nn ",,<I)!'" 
'.Nn ................ , 
~,., .... ~.~ 
w.,,~ ,NO '.~n n." ... <1 ........ , 

CPO-745-85 

Thank you for notifying us that an environmental impact statement 
(ErR) is to be prepared for the proposed development of a Hawaii 
Ocean ~cience and Technology (HOST) Park and the proposed expan­
~ion of the Natural F.neT~y Lab of Hawaii (NELH). 

We request that the EIS include the £ol1owing information: 

1. Roth the NELH and a portion of the High Technology 
nevelopment Corporation sites are within State lands sP.t 
a~idf'! under Governor's Ex:eclitive Order No. 3074 to DOT, 
Airport nivisjon for Keahole Airport; 

2. Th~ NF.LH site is covered by General Lease No. 5-4717 to 
NELH; 

3. The High Technolngy Development Corporation site within 
the Keahole Airport land is covered under a pending 
g~neral tease to ~igh TechnOlogy nevelopment Corporation 
for ocean-rdated high technology industria) IIS~; 

4. Additional area, T~: 7-3-09: portIon 05 (J27.211 acres) 
·i~ cov~red by a Governor's Executive Order (pending) to 
High T~chnology Development Corporation for ocean-rehteil 
high tech industrial use; 

5. The master plan for the high tech park as wel1 as the 
NF.T.H are:! and all subleases must h~ arproved hy DOT, 
Airport Division, F~ and·DLNR. 

K('<lhnl!'! lAnd!': c()n~ist of laYflrs of very porous lava containing 
ntHI!('r.)u<; l:rva tllhf:s, crac1o;~, ('Tevic~s and fi.S5UTf'5: pflrme;ahility 
i<; hi.t:h. (;rnlln(lw:rt"'r fHl<;<;inp. tl1roll?h lh~ rorf)lI~ vnlranir l:Jva 
di')ch:rrp.f's into !ll" nrf'f1n all aJ"np, t.hr> "h,-,r"liIH'. fI'S"~fc'~'cFoi;::;~'!!'~1I'l!l'l!n"" 

i, ':\ -'," J!DjIl(liimil 
''", .~ " 

Mr. William M. Bass, Jr. 
High Technology Dev. Corp. 

CPO-74S-8S 

Tenant operations in the fields proposed may use or generate toxic 
substances (materials, byproducts, products, wastes~ or combina­
tion thereof). Ets Preparation Notice indicates that surface 
runoff would collect in.ditc~es. discharging at a single point, 
and that each tenant would b~ responsible for disposal of its own 
liquid wastes. The forthcoming EIS, therefore, should discuss 
controls which 101111 prevent contamination of .coastal waters and 
marine resources. ~ 

, 

In other respects, the proposed EI5 appears to address both the 
potential environmental and economic impacts on 1and and in the 
adjacent ocean. Part IV highlights those areas that should be 
looked at in detail. The li$t of agencies to be consulted appears 
extensive and complete. 

Very truly yours, 

(~MUON~irpeTson 
B-oard of t'and and Natural Resources 
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REF. NO.: CPO-787-85 

M.QY 0 R 1985 

Mr. William M. Bass. Jr. 
High Technology Development Corporation 
C~ntral Pacific Plaza. Suite 252 
220 South King Street 
Honolulu, Hawaii 96804 

Dear Mr. Bass: 

MAY I n 19R5 

SUBJECT: Additional Comments on the Environmental Impact State­
ment Preparation Notice -- Development Plan for the 
Hawai i ·Ocean Science and Technolog·y Park and Proposed 
Expansion of the NaturRl Energy tahoratory at Keahole. 
North Kona. Hawaii 

This is a follow-up to our letter of April 30, 1985 on the suhject 
TInvironmental Impact Statement prep notice. We neglected to include 
th(' following concerns· regarding ·historic sites: 

Identif.ication and Location ~f Historic Sites 

Roth these project areas have received a lOOt survey, and all 
historic sites have been located. 

rn the HOST Park parcel, the notice states 45 sites have been 
identified (p. 16). We have recently reviewed this assessment 
in Land Use ·Commission Peti"tion comments (Attachment 1). Our 
review of eight archaeological Su,veyS in this parcel ind·icates 
Qnly 44 sites are present. One was not jdentified in the rec~nt 
r~conn~issancp.. Two other sites arp. 1arRer than documented in 
t.he reconna 1 ssance. 

In the NELH property,. the notice states that an archaeological 
reconnitis~ance survey has idf:ntified 24 archa~ologtcal sites. 
This <lsscs<;ment is correct. (Note: If th(' r.xisting NEJ.H facil­
itir.5 have ('liminated some of thf'!5e sites thr. numhf"r of sitr:s in 
thi<; parc~' <;h01Jlri h~ revised, <lnd WI"! ~h011111 be notifind for our 
r~rord .. ). 

l.!\for_mittion in .<Inn lnt~rpr~tati.o·n of T~"~':~_:O:;it('~ 

Th~ nn! irr dQr~ nnt rnvjpw thn nxt~nt or thr rr~rarrh in th~ 
:lr(';J nor 1111' rinr1inr-·". It w()1l1d 1)(' t)<;"f 11 I It) hrinrlv inrl1lO(' 
tl1i~ in('JI"llllj,,,, in 111<' 1;1:;. r'li il h ... r!,~. llJl·l,.!,.t.1fld ~ilr. <:.ir.ni-
1.

" 
;In'~. 

Mr. William M. Rass, Jr. 
High Tech. Dev. Corp. 

Site Significance 

CPO-787-85 

Site significance needs to be more clearly addressed in the 
notice. 

Archaeological sites are nearly all significant for th~ informa­
tion they contain on the past (areal and architectural measurc­
mpnts as well as artifacts and other contents in deposits). 
Some archaeological sites also merit preservation ror such pur­
poses as long-term scientific research value. pub1 ic interpre­
tive exhibits, etc. 

All archaeologists 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 si tes 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 st\11 present in 
these sites. Architectural remains still stand, and need to he 
fully documente<'f at many si tes. and archaeoloR ica 1 excavat ions 
have shown that deposits with important information do exist jn 
some sites. 

There are sites in these parcels with some significance for 
pr~servation and exhibition. The Mama1ahoa 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 gradiJ'!.g. 
underground. utility placement., a cold water pipe system ann a 
heaner tank, a warm water pipe system with a p.ump station. a 
witstewater di.sposal area, a restroom/parking facility. and some 
work preparing .tenant sites (p. 8-9). The notice only considr.rs 
.impitcts on historic sites from thf" restroom/parkin):!: facility. 
Tnr likelihood that some of thf" othrr project components will 
rinmllRc historic sites seems hiRh ·hecause histQric sit~s arf" 
~r~t'rred .ahout the parcel -- not only in the coastal 
.1rN~<;. hut inland; Thi<;" .1'iJ(f'liho·oll i<> nof. di~('"l.1<;<:'('(f. 



Mr. William M. Hass, Jr. 
H1Rh Tech. n~v. Corp. 

CPO-787-85 

Tn the NEUI parcel, the notice does not sp(,clfy what impacts 
will occur to historic sites when the future extensions occur. 
~omp. idp.8 of imp~cts of the extension need to be specified. 

Mitigation Flam; to Avoid/Red1lce Impacts to Historic Si.tes 

Miti~ation plans do not seem to be adequate, particularly in 
tight of potentl'ally Rreater impacts. 

In the HOST Park parceJ, the 'notice only proposes to move the 
restroom/parking faci.lity 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 f!asy task. No plans to re,duce impacts caused by the other 
development components in this parcel are considered. (Note: 
The tuc Petition for this parcel included avoidance plans and 
preservation of the Mamalahoa Trail. There is a conflict 
between these two documents). " 

In the NE.LH parcel? it is proposed only to "consider the pre­
s~nce of historic sites when allocating areas for particular 
land 1156 or facilities" (p. 21). This is not a specific 
enough plan to ensure prote,ction of the sl tes in this area. 

Historic Sites Section Recommendations 

We recommend that: 

1. Th"e section of the EIS which will describe Historical/ 
Archaeological" Resources under "Description of the 
Environmental SettinR" be revised. Specifically, 

a. Thp discussion of sites in the HOST Park parcel 
should include a revised sjte location map and an 
accurate count of historic sites. We have attached 
a draft revised site location map (Attachment 2). 

h. Rrief information on the extp.nt of previous 
thf" nature of current findin~s he In<.1uflr.d. 
attachfl'd a eli scussion which (<In sp.1"V(' as an 
(Att<lchment :'i). 

work and 
We have 

example 

c. Thp eljqcussion of site si~niric~nc(' needs rpvjsion. 
Sitrs significant for thrir inrorm~tion content and 
sitr:; ~'q.~nifi('"ant foT pr"~"rvnl inn o ...... rJ 1.1) h~ 
lli"'l'"tJ,;<",l"l. (nllr rli"'l'"n',<;inn nh"vt'> nnd ... r Sit .... Sir.ni-
rir~n'"~ (~n ~"rvt'> no; no "'~Olmrl". 1 

Mr. william M. Bass, Jr. 
High Tech. Dev. Corp. 

CPO-787-85 

2. 

3. 

The section of the EIS on "Some Potential Envi romental 
Impacts" which consiiders impacts on Historical/Archaeolo­
gical Sites should bile revised. Specifically, the following 
need to be included: 

a. A.n evaluation 0'£ the impacts of all project components 
in the HOST Par;k (either indiVidually or collectively). 

b. An eva1uation of the probable nature of impacts in 
future extension phases ill: the NEtH parcel. 

The section of the E:rS under "~itigating Measures" for 
impacts on Historicall/Archaeolo~ical Sites should be redone 
in "relation to the r,evised discussion of impacts. We would 
recommend that the m;itigation measures include an agreement 
to have archaeological data recovery work done before con­
struction and to "preserve a few sites, and that these 
actions be undertaken in consultation with our office. 

a. 

b. 

I 

Data recovery w~rk would not be a massive undertak.ing, 
for sites in th~se parcels are generally small and 
deposits are shalloW. It shOUld involve mapping, 
description and: excavation at all si tes still contain­
ing unrecorded or unrecovered significant information. 
(In the HOST Park parcel, we believe only 19 sites 
need additional: detailed mapping and only seven wi 11 
need controlled; excavation of deposits. Needed work 
in the NELH parcel has not been specifically itemized, 
but the archaeo~ogical reconnaissance" report on this 
area (Clark 198~) makes general recommendations). 

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 preservatiori of the historic perfod Mamalahoa 
Trait, and we concurred with this plan (Attachment 1) 
and still do. In our review for the LUC Petition, we 
also recommendfl'd four other sites be preserved as 
"examples of Hawaiian adaptation to this environment --
19t8 (8 historic period perman~nt dwellin~ site), 1919 
(a prehistoric period p~rman~nt dwetlin~ site), 1917's 
cave (a prE"histpric period temporary-u!'i~ shetter), and 
onl>. C-shape (a pre-hi ~toric period temporary-use 
sh~1ter) of theiPl"'tit.ionl'r's choice. Thi~ Prf'paration 



Mr. William M. Hass;·Jr. 
High Tech. Dev. Corp. 

CPO-787-85 

Not ice indicates both the HOST Park and the' NELH 
parcels are one development package. The NELH parcel 
also contains examples of the above four site types. 
Rather than confine preservation to one parcel's 
sites, we propose that the developing agency select 
one excellent example of each type from either parcel 
for prcserv~tion. in conSUltation with our office. 
Sites are small and preservation should not hinder 
oevelopment. 

This proposed mitigation'plan will remove any adverse impacts to 
historic sites in the parcels. It will also benefit development 
hy removinR concerns ahout pxoject realignments related to 
historic ~ites and ahout procedural del~ys associated with such 
realignments. It will also benefit the public by -recovering and 
pr('serving valuable information from the historic sites in this 
area. And it will be beneficial in preserving a few sites as 
E"x;mples of former Hawaiian life in this area, a life oriented 
to marin~ exploitation and thus compatible with this 
development's theme. 

We "poloRize for any inconvenience we may have caused by ou.r 
llntjmf:ly Tf:Sponse. Rest assured that our comments on the Draft EIS 
wi.ll be suhmittp.d in a timely fashion. 

S·hould YOIl have any questions regarding this matter, please feel 
rree to contact our Planning Office staff at 5118-783·7. 

Very truly yours, 

~vJ 
MUSUMU aNO. Cha i rperson r Board of Land and Natural Resources 

G~O""~ .... "''\'OSOI' 
"""'""-~'" ...... 
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'. ~ .. ~~~,.;~ '--STATE OF HAWAII 
DEPARTMENT OF LANO ANO NATURAL RESOURces 

DIVISION OF IT Atl: ,. ... AII"S 
,.. D. flO){ e~l 

HONdlULU. tI"'W.lU _ot 

April 10. 1985 

'to: Gordon SOh. Planning office 

PROK: Ral~ton H. Vagata, State Parks Administrator 

SUBJ'BCT: LUC Petition A85-592. Conservation to Urban 
Xeahole Hawaii ocean Sc1ence & Technology Park 
00rIa 1 " 2 and hlaoe 5. North lCona. Hawaii 
TKk: 7-3-09:05, 1-3-43:03 

Thank you for the opportunity to cabment on this petition. 

Identification" Location of Historic sites 

1~_1J 0110. CHAI ..... ,. 
_0 ............. "' .......... ...,.. 
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The petition notes that an archaeological reoonnaissance survey identified 45 
sites. (The survey report, Barrera 1985, is appended as EXhibit 7 in the 
petition.) A brief reference Is .. de to tbe fact that other.archaeological 
surveys had occurred within the·project borders (p. 20), ~nd the 
archaeological reconnaissance report lists 4 ~uch studies (Ching. cluff and 
Riley 1968-69; Rosendahl and ~irdh 1975; Rogers-Jourdane 1978: RoSendahl 
1918). However. sites found in these prior projects are not evaluated. Also, 
four other ~rtant stUdies are not noted at all -- 1913-74 State DLNR survey 
(State of Kaweii. Historic Sites Inventory), 1975 survey and excavation by 
cordy(1978. 1981). the final report of 1918 survey and excavation work 
(Rosendahl 1980). These projects all occur~ed within the coastal tone of the 
project area. 

OUr review or the archeeological reports indicates that 43 sites are within 
the project border -- T-40 and T-4l are one site (Hawaii State Historic site 
10-27-1917: BiShop fttiseu. site 015-20), and T-J4 is site 10-27-1920 (D15-11) 
located within the NBLH parcel and not within this project's borders (Clark 
1984). An additional site (10-27-1918; DlS-9), a large historic hou~e 
compound, should also be in tbe project area, for it ~as located at the 
junction of the coastal trail and the old jeep road running inland through 
Xalaoa-Qoma. TWo of these sites are on the Hawaii Register of Historic Places 
-- 1911 (T-40 & T-4l) and 1918. 

one problem in identifying sites is that different ~ite numbers were given In 
past :'Itudles. Clark (1984) resolved this problem for the NHLH project ~U"ea. 
Our sta[[ has coordinated the sHe numb~rs wl.thln the current project area for 
t.hi" r~vJew, and this information is av~l1ahle ar our office. 
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OUr review also indicates that twO sites are slightly larger than documented 
1n the archaeological reconnaissance. ~-J6 is only part of 10-27-1919 
(DI5-10) which also Incl~ded a platform on the ocean .side of the old jeep road 
and a t:ahn. '['-33 seems to bft but" part of 10-27-5602 (Rosendahl 1980:70-13) 
Which also included a petroglyph. papamu game. grinding stone, and cave 
!ih~lter. 

l!!fQ[lFation in ~nd Inte~retation ~f tha sit.;!! 
The earlier work included 1ntensive survey at sites 1917, 1918. 1919. 5602, 
5603, 5604. and 5605 (State In~ntory: COrdy 1978: Rosendahl 1980) and 
e~cavatlons occurred at 1917 (cordy 1978; Rosendahl 1980), 1919 (cordy 1978). 
and 5602 and '603 (Rosendahl 1980). Dates·from these sites range from the 
late 1\.0. 1500s Into the 1800s. 'I, 

tnltia 1 interpretations for these f,lndings indicate I permanent dwelling and 
numerous temporary habitatIon shelters in prehi~tor1c times. and I permanent 
dwelling and some shelters 1n the l800s. ~ bulk of these mites are' 
clustered on the coast. 

Site s~gnif1ca~c~ 
. ':".~ .. ' 

. .:.~: . 
.... 

.. :" .... 
'.1 '. • ~ '.J • .'~', ,". 

All previOUll. arcM'I!!ologista .. ue ·in agret!llent· .that. thes'I!! sites are priutily 
significant for th& information they_contain on the. prehistory and early 
history of this area. bespite looting, .uch of this information is still .. 
present. in these- :sites: contrary to the .Petition's statement (p. 20). . >. . . . ".: 
'f'he ""loahoa 'rrail 1s of .ignif1e.nce for ,exhtbition. 'And !!Iittf .lo-2~1918 
on .the Hawaii Register of Historic pLaces has been recommended for 
preservation as an example of early 1800s housing. 

t!mact~ " P1a~s in the Petition 
.,:~'" 

•. / •. ' _. J"'~ 

The 'petition not~ that the Hamalahoa Trall is to 1l1rg&ly be pr&served in an 
.easement within the project area •. only being cr~sed by a few driveways and 
uti.lity lines (p. 20,29). 

As tor the other ~ites, the petiti~ not~ Most lie in the coastal zone Of the 
property, which will be retained for publIc use with only a small 
parking/restroom facUity and possibly a visitor's center in this zone (po 20, 
24; Exhiblt 8, p. 1). . 

,." .. 

l'Iemorandum 
April 10, 1985 
Page Three 

These facilities are to be moved to avoid conflicts with historic sites (P. 
20, 24). In the inland 'ZOnes of ~e. property, road cul-de-sacs and utilities 
in road corridors wUl be present i (p. 7 of Exhibit 8) and presumably 
buildings. No provision for historic sites in this area are noted. The 
petition does state, however, that ~HTDC and future tenants will make every 
effort to preserve sites worthy of preservation and will e~cavate and document 
allothers ft (po 29, see also p. 24). 

Hl~torlc Sites section'Recommendations 

The bulk of the sites in the project area. are important solely for their 
information content. PIovement of :planned facUitiil:!!5 to avoid these sites is 
certainly acceptable; but it wou14 be difficult to monitor during the future 
9rowth of this an~a. and despite the best of intentions, adverse effect!! to 
sHes could occur. Also, such avOidance actiores might prove to take time 
procedurely and thus be inconvenien.t· to the developer. Further, looting has 
occurred in some sites, and this might increase with greater pUblic access. 
Given these factors. we recommend : that it would be best to conduct an 
archaeological intensive survey and salvag~ program before development, to 
recover the re.aining tmportent information from these sites. Much of this 
information has already been recovered. Ve believe only 19 sites wilL need 
additional detailed mapping and measurement, and many are ~ll. 
single-structure sites. And we believe only 1 sites will need controlled 
excavation of deposits. (see a'ttachment for recOIIIDendations as to the Bpecific 
sites) 'These sites ace quite s~a~IOW. The excavations should not cost a 
great deal, and it 'WOULd eliminate ",ny future concerns about adverse impacts 
on these historic sites. 

Ve fUrther reCClalllend the preservation of 5 sites. We concur with the 
petition's plans for the preservation of the P!aJQalahoa Trail -- certainly the 
mo~t significant site for exhibition value. Ve al!5o recommend sites 1918 (a 
hbtor1c permanent d\oft!l1ing site).: 1919 (a prehbtodc permanent dwelling 
site), 1917'21 cave (a cave shelter.). and one c-shaped shelter site of the 
petittoner's choice be pre~erved. They are small sites which can !5erve as 
examples of Havalian adaptation to this harsh environment . 

Should you have eny furthet quest~OM, please feel free to contact Or. RoSS 
Cordy •. staff ArCh(u~ologbt. at !54S-?460. 

IS~ RALSTON »'NAGATA 
! 

Ralston K. Naqata 

\ 1 
,\ 
'v 
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ATnOtMENT J 

Information In and Interpretation of these Sites 

8 prlor archaeological surveys have 
have been done in the NBLH parcel. 
and excavations. 

been done In the HOST Park parcel, and 7 
These su~ys include intensive surveys 

Nearly all sites fitting pertlanent housing criteria along the coast have been 
carefully .aPP~. minimally excavated, and minimally dated. Deposits are 
generally shallow and limited in area. smaller Sites have been mapped In 
detail. excavated and dated only along the NRLH access road. Again. deposits 
were generally shallow and l1a1ted. ftDst smaller sites such as those located 
in the HOST Park arChaeological r~oonnalssance survey have not been mapped In 
detail, nor have they been excavated in cases Where deposits are present. 

CUrrent "interpretations indicatl!' that this area vas settled in the A.D. 
UOOs. It h.ad a small population prehistOrically and an even SRlaller 
population 1n early historic times. A few permanent dwellings were along the 
shore with numerous t~porary_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 .• "tc.) and cairns, the latter apparently marking the trails and 
shelters. Major: trails crossing through these lands parallel to the shore 
were the prehistoric/historic coastal trail (the 20th Century jeep trail) and 
the historiC period llanlalahoa Teall. 

The HOST Park and NBLH parcels contain archaeological sites along the coast 
and lower barren pahoehoe areas. 



I~':;:-~:·;;·~:~~~\ 

(!iI1:rfi,lj'\ I 
HIGH TECHNOLOGY 
DEVELOPMENT 
CO>~PORATION 

(31!(YGEflA~ 

K TIMYEe: 

. 'I' J. l.:,., .... JL 
\, '.:~~~ ... ' 

,,~., 

WILUA":.~~:;;,!! 

( ... ,hnl r>,,, ,'" PI~~" ... ,,., S"",h 1<,,"1:> ""~"l. ~ull .. 2!'>2 
T"'......,...,,~ (flM)~yI$fI<><"'" 

M"I11"" Arld-'" '" 0 al>~ 231511 Honolulu H~_II 96f1O<1 

June 21, 1985 

Th .. Hon!'l'-l'IbJ,. 5uJ';:1ITnu Ono, Ch~irpf'rson 

Rnnrrl of !.:Inrl ~nll N~tllr~l Rrsourrps 
Tl"'I'artrn<'llt of j,rtnrl anrl N:'ltural Resourcf'~ 
r.o. Ro, li21 
Honolulu. H:'Iw:'lii !jf;RO~t 

Of';jl" MI-. Ono: 

SuI) !pri: Environmf'ntal (mpArt StRt~m~nt PrepAration N,.,tirp-­
nrv",lop"m ... "t Plan for thE> HAW('Ijj OCE-an Scien<:"e I­
T,..rhnnln~y P~rk Anei Propnspd Expansion of thp Nrttural 
£nprRY Ll'Ihoratory of Hawaii at KpahoJ •• North Kana, 
H'lwnii 

Thflnk Ye,11 fnr your comments on th .. suhject notice of 
prr~~r~tion. In ~nswpr to th~ roncprns express~~ in your 
lpl t ... " of April 30, IHR!i: 

I .. Th ... information thAt you specifipd will b~ in~luried in th~ 
rlr~ft F.T~. 

2. Th ... rlrafl Rl~ will discuss controls which will prpv ... nt 
rontamtnatl0n of ~o~stal waters and m~rine r~sourc ... s. 

w ... nlscI ~T'rl· ... riat~ your additionAl commpnts on Historic sjtps 
AS outlinrd in your letter of May 8, J9R5. Your su~«pstions 
wi I I /,(. inrorporl'l1.Ni into the drAft F.T.s. ArrhAro]ol!:iclll 
mitil!:ntion will hI> incorpQrated lnto th ... dptAjlE'd planning I;lnd 
rClll~t !"tlct i on {"ont TArts fOI' HO~r P"ark anrl wi II bf' Arldrrssrd for 
NE1.H in Ih ... draft ET.s. 

WI" look forword to your comments on thf! drllft Er.s. 

~l/)~g 
WilliAm M. I\~"s . .II" 
EX"'rl] t 'V" [1, I ,., t 01 

, 

I 

i 
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MJM)RAND{IM 

TO: Mr. W.ilti<lm M. B<lss •. Jr., Executive Director t5 
ili,gh Tcchnolo~y Development Corpora.tion 

AWM: Kent M. Keith ~~ .. ~ 

r-fOAGE It ARM:l5HI ,....,., .... 
KENT M.,.~': 

MURRAY E. 1(M'lU 
.. ..",. .. "001 

liNDA KAPUNI/<! 1IO~£Hllt 
",~",_rrnt 

1'Wl:T.NS 
"'1\1>J!~",AlJf"tJr.ol·"""N\rlI()rJJ.{~I'I"<Vl!~ 

,NI"'''' ' .............. ,,', .......... , _, .. "~,, ,h_ .~, 

Irwror;',1 I~~I,~ ,;,"-';1~ ,~:<:~ 
I"'M'II'~r'<\l!;trO\I 

nN-I,Ji't, I"Vr;"'~1 
OfSfA ..... "IINrlfO""ll'¥'M. AN"1,.."'...,· ...... , 

t;fllr .. t~ 
~(Yo,<N~I.ATM <"'\fIO" '1'" I 

1r.n''''MA'lf'Nn''~1 

Slrn.T!iCT: EIS Preparation Notice C-ErSPN) .. Development Plan for the ·Hawaj i 
Ocean Science and Technology (JUST)' Park and Proposed Expa.nsion of 
the N.1t!lral rJlcrgy Lahoratory of llawai i (NEIR) at Ke::\ho.le. North 
Kooll, Haw<\. i i 

We havc reviewed the suhject document and offer the following 
comments. 

Thc EISPN st(ltes on p. 3 that "the prospective acUvities at NRLH are 
<1 necessary precedent to the success of the proposed HOST Park." Therefore. 
"the F.!S will consider NEW plans and HJST plans as one action and will 
des-crihe and assess the impacts of these actions on the environment both 
s~p1lrately and cumulatively." It also states on p. 2 that the NELH is 
currently updatinR a conceptual master plan th(lt was prepared in 1976 "to 
incorporat.e commercial development of research projects nt the facility." Due 
to the conceptual state of the proposed plans for NELH as well as the HOST 
Park, it is essential, that policies. and criteria be fOntnllated for definin~ 
the types nf hllsinesses which will be permitted at the HOSr Park. To insure 
oceanwrelatr.d high-tech lise, a further refinement should he the fonnulation of 
conditions. covemmts and restrictions for the '-IOSf Parle Probable 
environrnentnl ;mpncts can then he assessed and mitigatinf.; measures can be 
fonnnlntcd. 

We note th;:tt development plan.~ arc COI'IIlIOnJy lI~ei.l to solicit 
cnnccptu<ll <l.pprovals. Ilowever. these generic" plans cnnt1l1n few of the many 
<;pt::ci fic5 nceded by Roverrunent agcncies to mlm']IJately rr.vir.w a particular 
activity. It ~ho\1lrl he pointed out, thcrefort::, that implcmf:nt;ltion of the 
~pl'cific5 nf thi~ pl:m will rcqllire scrotiny when ;n,Jjvi(llml rf:rmjt~ <Ire 
nrrli('~! ({Jr. fit that tim!;!, th~rc may he ~(lmc spr.cifk l'ilnrf'rn"'. J"uch_as tho~e 
n'l:Jt0.,l tn t.hr. Cn.l',tal ZPIlr. ~'\;lT1;Jp'('mf:nt l'n)j:r:lm. th:)t m:1\" "m"n:'·,';-:cc",,,,,,,,,,,,,,,"C"c;-

'irDr".@!3o~!r·:!f , 
" , ,"" " ~ ~ 1, \ ' , ii I, l ,(oT" -

Mr. William M. Bass, Jr. 
P;t~e 2 
April 26. 1985 

One of the key elements of oosr Park is the saltwater supply and 
disposal system.· The EISPN states on p. 2 that the pipe which will supply the 
cold ocean water to the Tf)ST Park will be constructed in the NEt.H corridor and 
will extend out to a depth of 2,000 feet below sea level. Warm ocean water may 
aho he needed and is proposed to be pumped .from the bay frontin~ the park into 
a pipeline paralleling the cold water system. An alternative source of warm 
water is onsite wells provided hy the indjvidual tenants. 

In order to 'dispose of the large flows of ocean water after use and 
reuse by the tenants. a central disposal area has been designated which will 
contain a number of injection wells. These wells are proposed. to drop the 
ocean wastewater to a depth that will discJlarge at a distance ~eatcr than 
1.000 fcet offshore. The EIS should thoroughly discuss the wastewater disposal 
system in terms of existing oper;:ttional examples and their impacts to cQ.-"lstal 
waters. 

Keahole Point was chosen as the site for the NEW and the fDST 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 chemi.cal water quality of the cold water and surface. water 
resources is essential to the continued success of both OOST Park and NEW. 
The EIS should clearly show that this unique resource will not he adver~ely 
impacted. 

With reference to eZM Policy 20SA-2(b)(A) relating to coastal 
hazards, "Develop and cormnmicate adequate i.nformation on storm waves_. tsunami, 
flood, erosion and subsistence hazards," Federal flood insurance rate maps 
indicate that storm waves and tsunami pose a hazard to development along the 
~horefront of Keahole Point. The draft ms sholJld identify the extent of this 
hazard and propose methods to diminish or avoid impacts due to flooding. 

The draft ElS should also address concerns related to potable water 
demand and supply, public access, security of facilities, recreational impacts 
and potential earthquake and seismic irrqh"lcts. 

• In addition, we have several specific comments on the following: 

On .p. 2, the title of the eX-officio member of the NEIll managing 
board is the Marine Affairs Advisor. rnthcr than Marine Affairs 
Coordinator. 

The description of . resources on p. 5 should mention that the colel 
oce<'ln water i.~ located less than a mile offshnre. All nf lIaw;tii 
hns cold SC<'lw;"ltcr h1lt Keahole is uniquc in thnt 2.000 font dcpths 
arf' rr.<'Iched lc!>s th:m n mi 1<' nff.o;hnrr.. 



Mr. wi 11 lam M. 'Bass, .Tr. 
raRe Z 
Apri J 26, 1985 

On p. 8, the document should state that the existiny, ocean 
corridor i~ one mile long. 

The title of the listing of projects on p. 10 should he 
rccnn5iriered as it is not clear whether the l]~ND project is 
con5idcrcd ;:l commcrcj;ll project. 

Page 20. item E. shontd explain that wastewater will be injected 
onshore to "n depth that will be great enough to ensure that 
c[J:':;r:h:lrRe will reach the ocean offshore at a distance and depth 
th-'lt will not affect the water quahty of nearshore waters. 

In conclusion, the proposed uses. probable impacts and mitigating 
measures must he c1e:arly defined and discussp..d and a phasing plan must be 
formulated ba~ed on market demand and available ftmdinR. These elements must 
be coordinated by a management plan to insure that the Roals and objectives of 
the 11<lW<li i Ocean Science and Technology park are realized. 

Thank you for the opporttmity to comment. 

cc: Ms. Marllynn C. Metz, 
The Traverse Group, Inc. 

Office of F.nvirot1Il\ental Quality Control 

,r~~'.,g~b "\: /'::Y-".~;~ HIGH TECHNOLOGY 
(r~[:~,\ DEVELOPMENT 
\~~~~/ CORPORATION 

Ge:ORGERA~ 

I( TIM VEE "M_ ... M 
W'LL'A~.~~;'~,;;:' 

C .. n"~T P,,'''I~ PI~7" 2:;>0 s.w,h K,,,~ $1' .... '_ s,,', ..... :;2 M .. III"I! Add..,~" PO eo~ ... :;I:;? 
TooI"I'lhnr>oo (aOll) ~4IH~9!* 

'JunE' 21, 1985 

Thp Honorahle Kftnt M. K~j+h 
Djrrrior : 
"n~PArtm~nt of rlanning and 

F.ronnmi~ Dpvplopmenl 
2fiO ~nllth KinK Strrr1 
Honolulu. Hawaii 96804 

Opl'lr Kf'nt: 

Honoh'h' HmNft" <11;604 

Suh jr;f"t : Environmental ImpAct Statpmpnt Prpparation Naflce-­
O~v~]opmpnt rlan:for the Hawaii Orp~n Scjpnrp & 
Tpchn'nl0lty Park tllld PrOpO$;E':'9 F.xpnnsion of thfO' Natural 
Enprgy L.ahoratorY of Hawaii at Keahole, North 1\ 0 n:'l , 

Ht\wai i I 

Thank you for yo*r comm~nts on thp suhje.ct notir~ of 
prppal"at jon. Tn answer t? your I(pnpral concerns: 

I. 1h~ tIS will assess s1d p,valuatp thrpe potrntial 
dev~lopmpnt scpnarios forlHO~T Park and two scenarjos for 
NELli. within these scenarios. which will ref]pct "worst rS$;ft" 
imracts for ~ach developm.nt, potential artivities will b~ 
rir'~cribl;'d. fhrir envlronm~ntal impacts will bp disclosrd. and 
mitigating mPBsures will hp recommendpd. Thpse mitigl'lting 
mpRsur~S w~lI he jncorporatrd into the conditions. covenants 
and rrRtrictions (CC&R's) for the HOST PArk and into futurr 
Jpas~s and fariliti~s use Rlr~ements n~gotiAted hy NELM. Tn 
addition. performance stend~rds and r~strictio~~ may he pl~rpd 
on t.hf" dE"ve-iopment AS conditjons for ohtainin1. \'arious othpl" 
statp, Fedpral And County'pE"rmits will al~o be-romp part of thp 
~C'R'R. leases And oth~I' d~velopmpnt aKr~pmf"nl~. In thp 
futur"r, if new and diff.re~t typ~s of artivitips, nnt uddrpsRPd 
\o>'11lrin th(! scpnarios, rf'qu('st Pl"rmission to Incntr nn f'llhrr of 
thr ~it~s environmpntal 8~sessmen1s will he msdp and, if 
rrquirpd. supplemental environmpntnl impart stl!L~mpnts will hf' 
(i I (>d. 

, 

2. The EIS will attempt to addrpss thp rrquirpmrnts of thr 
\"ill jr"IS pprmittinp: 8gE'"nril'fs. It is rprof!nizr:d. howP\'rr, thilt 
wh ... n spf>rlfic: rlpm",nts of',thf' plan!'; :In' implrm,.nl p(!, ath,.r 



TIIP Honor~blp Kent M. ~eith 

,)1.:." !m~;. 

F'::'f!P 2 

ronr.~rns may arise. At that time, it is expected that th~ 
p~rmit~ will inrlude conditions end restrictions that will 
mIt 11.<lIp thf"~r ndditional (':()nrf'll'ns. 

3. Alt~rnativp mpth()ds of o~ean water dispOSAl hAve been 
stuoipd. Thf'sl' m<>thods and t.heir ("nvironmf.'lllnl f'ffe~ts will he 
addrf's~pd In df"tail in thp, draft EIS. 

4. Thp draft ETS wIll identify thp ",,,tl'nt of the storm wave 
And tsunt'lmi hazards at NEt" ~nd r~rommend methods to diminish 
or nVOl11 lmp<lrts du'" to floodin«. Tt will Also address 
conrprn~ r<>l<ltpd to potahle watrr, puhlic arcess, security nf 
f<'l( iIi I i~·~. n'rro':AI i ann} imparl s and potent in I eArl hquak(' nnd 
RP1~mir imr~r's. 

Vnlll spprifi~ comm<>nts will bp in~orporatpd into till' 
rind! Ei~. 

In slll:nml'!.ry. th ... proposed USf"S, probable impActs and 
mjti~al ill,!! rnPASUrp$ will he clpar];.-' definpd And djscusspd in 
tIl!' rlrnft RTS within r~ch, dl'vplopmpnt scenario. Whpre 
l"<'s!=ildt', prohnbJ(> phasinp: will OP jdp.ntified: at the least, in 
Ar(">n~ of s!"priflr (':onrern (such as ocean watpr di~posall 
thrpnshold v~lup!= will hI" identified and monitorin~ programs 
will lor' outiil1(·d. A mnna«empo1 plAn will f'volv(' fnlrn thr r.TS 
miLi~<ltinR mrnsurps. the CC&R's, anrl coordination between thp 
Nkl.H AIl(1 H08T planninR rfforts. 

w~ npprprintp your jnterpst in thp project and look 
fnrw3rd In your cammrnts on the draft El~. 

Sincerrly, 

~:?~~!~~ 
RXprl,tivr njrrrtor 
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O('lIr !VIr. Tl!'l$.<:: 

ElS Prepnrntion Notice 
Hawaii OceA.n Rcienee Rnd Technology PArk 

"no 

Arril 24, 1985 

PN:0042 

Propooed ExpAn<;ion of the Natural Energy Laborntory of Hllwaii 
Keahole, North Kona, HaWAii 

The proposed "Development Plan for the Ha.WRii Ocean Science and Technology 
(HO~) Pllrk Ann Proposed Expansion of the Nllturl!.l Energy Laboratory of Hawaii" (NEI.H) 
projcct involve 869 nCI"(!l': of State-owned lRnd~ locRted within the conservation district 
.nnd inf'ludcs the commercial development of 11 high technology pArk (547 Acree;) Rnd 
mcpAnsion of NELH (322 acres). NEJ,H IlLc;o utilizes approX'imately t 21 IIcres of coastnl 
wRlers find smhmcrgerllnnds off Kenhole Point. 

The Cent(,)r 00E'$ not normlllly review FlS-systcm document'S nt the Prepsration 
Noti~ !';tAge. How('!ver. our past involvement with the environment1\1 analysAf'I at NEI.H. 
lE'!Ad liS to' comment fit this !'>tRgP.. OUr in-houl':e r(>vicw hn.<; been conducted with the 
Il~sil':tlln~ of th~ Environmentnl Center'l': .<;tll.f[ members: Jncquelin Miller, Noreen 
T'l~himA •. lulianE!- Mlln~llr. and imeen Anthony. 

r.e,!Jeral \:.~~ 

In rp.viewing the Prepllflltion Notice, we not.e that refercnC"e!'> nre given to only 
secondAry SO\lrcf'~ in support of a numher of technical ~tatementr;:. For example, the EIS 
for N Ef,lT (no dAte given) (rc>;f ('f'('ne(> 12) is repcflt(>.OIy eit~n al':' the ~ilpporting reference 
[or c1imntie. or topQgrllphic l':tntem(>ntl':. Wh('!never p(,)!,;l':ihlf', we IJrg-e that thr: more 
origin!!1 <:ourcoc for the pArtlf'ulnr topic he citerl rAther 'thAn R R'('nern.li'7,cd informationAl 
rlO<':llm('nt sur:h R!': fin ElK A!': R m.qttp.r of erlitorinJ !':tylr:. w(' !':1Ip,'~e!':t r.itation.<; in th'c text 
(nIl1hnr. Yf'Ilr) rlllh~r thAn nnmb~rf'rl rcrC'r~n"'''''<: to Illi"t nt thp ~nr1 f)f fh(> ilnCllmcnt. TcX't 
('i1~nnn g:rnfl!1y rSlt"ilil,ltt"<: rf'Mlint; thl' oO .... llm("nl. hf'f'IlIl.<:t" nn(> do(><: not hnvc to k~('p 
nippjn!~ l1'H'k I1ncl fnrlh 10 "h""k "11 th" 11fl<:;<: ff)r k .... y <:In' .... m''nt<:. 

I\~r .rr , ' '00, 

","""fl"'" " .. ,. 

High T~hology 
Development Gorpora.tion -2- April 24, 1985 

Thpre Ilre severAl pla.c% in the document where bn::;eline dA.bl. nre provided for one 
site (llsUl'llly NELli) hilt not for the other (mO!'lt frequFlntly, ROfiT). It i!'; occasionllUy 
difficult for the reAder to keep the !two !;ites in mind. We recognize the need to r.onsidm' 
hoth sites jointly, hut the prepareN::of the DETS may rind it. gt"flRtly to their Ildva.ntage to 
rontinn~ with. the nichotornolls formJ;lt provided unner Pltrt TT-C with ~nch of the topics 
citpd in the "Tllole of (:nntC!nlo;." When aspecle; of both site,<; mUl':t he considered tO${cther, 
thpy ean Of! Ilddre::;.<;ed in II: sr.pRrA.te l':cction. 

I 

Our reviewers hRve irlentifie<;l the following more l':peeifie pointl': thAt 1'lhoulti he 
clRrifip.d or expRnded in the Drltft El,S. 

E~~j-=- Ta.ble of Cont~nts 

r:. MR!';ter Plan for NELn 

We $Ilgge~t that another section titled "Ongoing COrT)mereiAl Projects," be fldtied. It 
nppearl': that ~ome of the "pending project<;" mRy: Aetuill1y hflve been implemented at 
leRl'lt to some level. Tn the interel':t of aecurllcy. it fl.eems importAnt to inok-lite the 
pr~ent stAtus as weU flS fllt1Jr~ plan."!. at lefll':t to the extent known. 

4.0 Ocean Water SUPP.!I i 
I 

We call attention to the r,eed to consider disp0s81 systems for NELH !'limilflr to 
the consideration under C. Host Park Development Plan item 4.0. 

, 

c. ,iost Park Development PI~n 
C. MMter Plan fot' NELH I 

As presently formatted there ~re two 'CIS under Part n, one applying to HOST and 
one for NELR. These would be; better cited n.<; C

I 
and C

2 
to fA.cilitllte referenees:. 

~~ 4. Planning Considerations 

The proposed development is' adjacent to the Keahole ,o\irporL Will noisc be a 
problem in terms of restricti_ng use of the park by any of the potentiRl occupant"!? 

Pag:e 7, 8. Utilities 

We note that each -tenant of the HOST park will be responqible for his own sewage 
treAtment di:::;pooal system. The potential effect..<; of the tih'lpo:::aI of the effluent will 
d('!pend on the type<> nnd quantitie:: I of WA.!'l.t~ th'll will be dil':poocd. Tn the liltht or the 
porosity of the ground and the nee<1i to lTlaintain pristine neRrshore condition." we woulrl 
it1pntify the effluent disposal a~ a matter of conc~rn. The OEIS l':hould Ilddress thi!'; i:;.<;uc 
nnd give ~ome approximll.te figure<: Ifl."! to WhRt can hn expe('ted in term!'> or typ~ and 
vQhlm(>_<; of commereilll, indW':tril;ll. r~tntlrAnt-tollril':t relRted w'l!':tes thltt {"Iln' be 
fl('('f).mlTlf)r1flted hy e(>~q:::;pool"!. If 11 privnf('! ~C'WAgc tr~Atment fAcility will he rpquir{'ct thl'n 
il would Rf'cm more eo!':t efficient tol!hnVf' n (>"ntr~lj;>:t'!o sy.:;tem. 



High Technology 
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~~g£..!. Arch'!.!:!.ologiclll Site~ 

The PrepAr~tion Notice states, "The King!':' Trail (1l:180 known a!; the Mll:m8lah08. 
TraiO. n1though not of greAt ArchAeologiCftlli:ignificance •••• " The !;Ource of this concluli:ion 
~hould be refcren(!'cd in the·OBJS. 

PAge 8. On-Site Improvt::.ment'l 

Note our pr~vious comment.'I regarding sewage treatment concerns. 

~l!S:e 8. OC08n· Water SupplY lind DLqpOSAl Systems 

Roth th(! cold and WArm wllter pipe<; will presumably be large in diameter (48"). 
Twenty-five foot wine utility eASements are propooed to provide space for the pipes. We 
su~e:';t thnt the pipes be buried to the maximum depth that can b~ economically judificd 
)';0 ./lS to minimi7.e the otherwise visUll:I o\).-:;tacle of a .48" pipe on the surfll:ce. A 
commitment to camouflage hmdf'lcaping (hougainvillea?) of that portion of the pipe 
e'Ctenning ahove ground level (1UI,,'1uming lhat nnt ",11 48" can be buried) should he arrirmed 
in the dE"velopment contract. We nOle thAt the service roads will be gravel. Wilt thi$; 
prf'l'cnt II nm:t problem either to operations lit the HOR'f or NEU{ pllrks or to flctivitie:; on 
the IldjR~en~ propertie<: (llirpo!"t~). 

~J!:.....,!ljrm Water Piping2:istem 

Wells in the site area Ilre :;;ug'ge.<!bid fl.<l an a1ternR..tive to Il near-surface ocean intake 
for the ::;upply of "warm" wllter. It may be found tha,t the "warm" wllter from these wens: 
CI'ln be supplied at le.<I.~er cost. However. without test well data, it is not possible to 
determine the water 'quality of the wellwllter &<; compared with the water from an ocean 
inlAicp.. It is expected th8t both sRlinity and the temperature will depend on the well 
depth and well casing depth. If weUwater is used, both the salinity Rnd temperature wilt 
be li:ignificRnt in detp.rmining hath the use of the water /'l.."1 well as the eUects of the 
discharge of Rny W8l'tewRter. (Ree also· additiOnAl comments under OeeRn Wllter Disposal 
Ilnd OceRn WRter QUAlity, pp. 4-6.) 

,E!!ge 80. Figure 4 
?-.~~~~l!:!...~ 

Th~ lOCAtion of the wastewater inJeetion well arell some 2000 feet directly inland 
Crom the loc~tion of the W8rm WAter supply (intAke) system mRY crea.te 8 potential 
contRminAtion problem. Plellsc note our diRcussion unner Offshore Water Quality, pp. 5-6. 

The oceRn wllter dil'po::mI a.rell lies p8rRllel to the COAst (Figure 5) and. combined 
with the cold wAtp.r pipe on the mFluka side, wOllld appear to pre::ent a physics1 harrier 
from the HOST pF'lrk to the narrow strip of lfmo conne~ting nO~T tn the shorp.. 
F.<:tAhli!;hing thr'! rli<;PN'lRI Ilrt>R pp.rpcndicuJRr to thl'! ~hore mip,'hl fR~i1it8te II.C:P. or thRt 
<'t')fl<:tlll-fl(",":~~ ,<:trir>. 

High Technology 
Development (:orporation -4- April 24, 1985 

~~ge 9. Ocean Water Disposal 

This of course is the most ~igniCicant Issue ot concern. We recogni7.e that at this 
stllge the specific qUIlJity of the discharge cannot be derined. We call your attention to 
the dili:cussion we provide under Ocean WAter Efnuent DispelSRI Bnd Orf:;;hore Water 
Quality. pp. 5-6. From the vi::;ua.l perspective, will the dischllrge pipe:: be buried? 

~. FigureS 

This figure.ls quite confusing. We suggest that it either be deleted or redrefted so 
that the Ilirport facilities are eElSi1y differentiated from the NELH and HOST areAS. 

P,nge 10, It. Pending Commercial Projects 

Since ::;everal or these project'l are actually in operation, At least to some extent we 
suggest that this section be revised to more cleArly distinguish the exi~ting from the 
future conditions. For example, i[ a project is a well defined propooRI or in operll:tion then 
greAter detAi1l1hould be provided on the nature and operations of the heility that Rre to 
he covered by this RlS. If it is still in the planning stAge. then it C8n be cited only brieny 
at this time. To the extent that the potential impacts of either a pre.<;ent or a future 
project CAn be fully disclosed in this ETS, no additional as on that project should be 
necessary. If, however, the potential impacts, (i.p.. wastewllter chllracteristics. volumes, 
species, operations, etc.) cannot be fully defined at thi!; time, then An.ro:;:;;e::;sment ~hould 
he required ror thil'! project, Rnd possibly 8 supplementRI Ers. (Also !'>ee Concluding 
Remark<;, p. 7.) 

Pa.ge 14. Climate 

The prevailing tradewinds are northeast not northwest. 

~.~ t5. Hazards 

As shown by Cox (Tstmamt Hazard at Ke-ahole Point, UR EnvironmentAl Center 
Special Rpt. 0028, 1982.), the near-shore 10o-ye.<lr t.<Iunami runup height e~timtlte of 15 
feet dted in the PrepRration Notice is erroneous. The Corps of Engineers estimate, on 
which Ilre based the inunda.tton Ilreas shown on the cited nood in<;lIrnnee rllte mRPl', i::; 8.7 
feet. Cox (1982) presented evidence li:uggesting a v~lue of about 9.3 feet. Coastfll 
nooding at Ke-ahole may remit, however, rrom p;torm waves as well as tqunamis. We 
l)Rnl"!rstand that the runup height snd area. of inundation re.<;ulting from the WflVe:: of 
Hurricnne Iwa exceeded the estimll:tes for the tno-yellr tqlln8mi. The average recurrence 
inkrVRl of an event such as that hUrriCAne is lmfortuMtely, not known. 

~!!g~_I:.:'1.:~getation. Avi-Fs!!!!!. 

The reference cited implies that the vegebtil)n and RvifllUnR ::;tudies were confined 
to thf' NELH Rite. Recognition of the vegp.t'ltion nnd RvifRlmn nt the 1I0~T :;;ite shollln 
nl!;o') he provided. 
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E!!g.!U..7."_!:.hemiclIl Oceanography 

Where were the water !'!ampl*'!S collected on whj~h the water chemistry 
('hl!rActr:ristics were meAsllred? 

Pa~.:J§~reat~~~nd Endan~ed Species 

Green sell turtl~ should be included in discU&'lion~ of threatened end endangered 
::o:p~i('l':. 

~~ge 18. _~"I'!.~,!iaIiI'!..f'~2E5!s. 

Although it was cited thAt, !lNone of these pond!; were con<;idered by the 
inve<ltigato~ to be either exceptional or signiricant.", in view of the extemdve cOI}."tlll 
nevelopment f)ver the PII.')t 11 years particularly fit" the propooed WAikoloa Reach Re.c:ort 
project, the an("hiR.1ine ponrfs fit N RLH lind HOST mliy now be ~ignificBnt. We sugge~t thllt 
Riehard Rro("k (UH Rea (kant) be con<:ulted ror a reevllluation of the significance of these 
pond<;. 

~I!~~~!t~t"~~ion Use£ 

The first two sentence:; seem to' contrlldict each other or at lellSt to require 
clarificlltion. Due to the request for extensive ehangf'.8 in land-use clf.lssification And 
7.oning (to more intensive cIac::.'>ifiClltion), mitigntive mea.<;ures (e.g. public f.tceess to the 
coa::o:t1ind should be dis~~ed in the DETS. 

PRge 9. Ocean WA.ter D1s~lIt 
!?"~g~._O(fsh.?re Water~ 

It iff proposed that the wastewater from projects In the area be discharged into 
injection weUs. It is recognized, correctly, that the discharge by this means wiJI not have 
an A.dverse effect on aoy rreshwater resource. 'The statement is made, however, thf.tt "the 
wa:c:te WAter wil1 be injected to 8 depth that will be great enough to en.<:ure thf.tt the 
discharge will rel\ch the OCeRn I\t disbmce and depths that wilt gunrant~e that the pristine 
WAter qUlility or the nearshore waters will not be degraded". This :o:;tatement is based on 
the fAI::o:e premise that the depth At which the wastewater will reach the ocean will ,depend 
primRrily on th~ depth of injection. The df'4>th at whieh the wll..<:t~water will reach the. 
OCCAn will actually nepend primArily on the den:c:ity of the wastewater and the gradient of 
Mn!':ity with depth in the groundwater. 

Al'l,,>ume for example that the wA..,tewa,ter were to be injected at some depth between 
tOO And 300 fl'!et below sea level And thnt, as is prf)hahle, the Mit groIJndwater at that 
depth hA~ n temp4'!;l",<ltllr~ and a Mlinity similRr to that of ::o:eawAtcr at that depth. 
Although th~ hyrlrnulip. conductivity of the Invf.t-n()W nquifer if'( probably greater in the 
plnne of the 1l'lVll nows thnn tran~v"!rse to that plnn~, no ('l')nl':iRt~nt bArriers to the 
mf)v~m~nt of th(' e:r01ln(lwnl('r I'Iwa.y from the injr:<'tion point in 11 rlirf'!dion normAl to th(' 
plnn(' of the: lnvn nnw.'; ~Iln hE' cxpl'('le(l. 
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On the one hand," if the wastewkter were to have the temperature find liRtlnity of the 
cold water desired from the deep orf~hore intake it<; den.'lity would be greater than that'or 
the ambient groundwate,r and it would tend to sink upon injection. In thi.s case, however, 
At leRst a pArt of thp. injected wastt!water might well he transported inland in the ~alt­
groundwater countercurrent beneath'; the Her7:berg lens thl!t must exist to supply to the 
lens the salt that make<: it brackish. I 

On the other hand, if the wa~t!!,water Were to haVe the temperature and salinity of 
the, brackish water in the len<;, its density would be less thAn that of the ambient 
groundwllter, and it would tend to rise so as to meet with and now seaWArd in the len.<:, 
being discharged neBr the shoreline. 

Assuming, as seems, probable that the w8.<Jtewater will have Il. den<;ity intermediate 
hetween that of the brackish WAter of the len<; and thAt of the ambient salt groundwater, 
it will still tend to rise toward the lens And litill be dj::;charged to the sel;! near the shore. 

The plan to dlspooe of the w~tewater by underground injection is undoubtedly 
propoo:;ed to avoid restrictions on direct diSPOSAl to the class AA collstal waters off 
Kcahole. Although legal restrictions 'may well be ~ircumvented by the plan, the quality of 
the wastewater and its effect'> on Ithe quality of the near-shore eoestRl wllters must 
nonetheleSS be of concern. , 

In the discussion of the impacts of the wastewater on the coaste.l water Quality that 
is proposed in the final ms, it should be assumed that the Wf.tstewRter will reach the 
nearshore coastal waters tmless it can be: shown definitely that the den~ity of the 
wastewater will be as great or great~ than that of the ambient. 

Page 19. Ocean Water Emuent DispOsal 

The statements, "The pooJ ha~ proven to be an effective ••• " and "Monitoring has 
shown ••• " should be substantiated. For what dtsehRl'ge rAtes is this stAtement VAlid? For 
what concentrations of nutrient.<: Is t~is Pond effer:tlve? What meAsures or actions will be 
tAken if pollution is detected? Is there a.n e'ltimAte on the capacity of the pond in relation 
to the expected usage? I 

It is a1<;0 slated that: "A 100,~OO pound per annum ..•. " Clearly, this "aQunculture 
exemption" will not apply in the 'rear future. The following ~tntement. "Hawaii's 
su1>tropical, warm ocean w8ters~ .. " se1ems to l)e out of plAce. 

~,!ge 21. Economic Impacts 

Since all ot the' eventual occupant!; of the NF.l.H tmd HOST Park'l a.re, we presume, 
n()t known at this time. meaningful 'economic a~l'!-ssment of cumulf.ttive impACts of t~ 
df!velopment of both pArks on houmng, schools and pl1blir: fllcilitiec: in the North Kone areS!: 
mny hf! fllT bllt impossihle to prepf.tre. If this is the elise we :::ugge<:t that considerntion 
mi~hl hI'! given to prepAring fl tnbl'~ of ~conomic impnct" ~.';sllming a hronel ra.np,'e or 
,>("l'llltl"i<Y.> in which volump.s "f Intnke 'wnter lI:<:eil, WltstcwAtl'!r proelllced. pcr~onnei rCf\1Jircr! 
(w~~t.: forl'!'), Imel rrtnP.'('l of dollllr v?luC' nno VOil11l1C of prodllt"\s rroelu(,l'!-rI might bl' Ih(' 
f'r'tl(",'tl, f'lrlnl"<:. I 

i 
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Concluding Remllrks 

We have ab~)Ve called Rttention to the need (or preparing environmental ass~ment.<; 
Rnd even. p()l;Sibly, the need for preparing 9upplementRl F.IS's, for projects whose nature is 
signifiCAntly different .from or whose scope is significantly greRte!" than the range of 
project'> now p.'lCisting, or planned. To satisfy the requirement<t for acceptAnce, the F.IS 
now being prepared l>houhl include Iln explicit recognition of the above noted need<t. 

We wish to emphasize. however, that the existence Rnd recognition of these need<; 
will opt diminish lit'!'! value of the ms now being prepared as an "umbrella" document. 
With ito; Ac<"!eptAnce. the only supplementllry documents needed in the case of m~t 
projecto; not now Antidpnted will be very simple R~e!'ISments indicflting that the 
flnvironmflntal i-mpAd<; of the projects will not differ :crignifi(,Bntly from those described in 
the "umhrelln" Ooellment. A slipplementRI ETS win be nr.ecll"!<l (or B project not now 
Rntit'!ipntcd only.if its r.nvironmentlll impaets will be ~ignificll.ntly (lifferent from tho~e 
d(!~('1'ihcd in thE' "umbrelhl." document. 

WI'! appreciAte the opportunity to provide our comments at thi!'l preparation stage of 
the F.[S nnd look forwnrd to reviewing the flraft EIS whP.n it become"! AvailAble. If you 
hl'lve I'lny 'lIlC.o:tkIOS r<,:!p,"nrdin~ our comment~. pieRRe clon't hel'litRte to eRU. 

ec: OEQC 
'fhl'! 'frllvcrse (;roup, Tnc. 
RichArd TIroci( 
JAcqU(!lin :Vl'il1er 
Noreen Tn.<;himA 
.JllliAne Mnnsur 
F.ill"!P.n Anthony 
,Jnck [Jui7.ingh 

You~ truly, 

;'Jfl3-p 
DORk C. Cox 
Director 

rf;:i>.::,' HIGH TECHNOLOGY 
DEVELOPMENT 
CORPORATION 
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June 26. 1985 

Dr. Doak C. Cox, Director 
F.nviron.~nt81 Center 
University of Hawaii at Manoa 
2550 CR.pUB Road 
Crawford 317 
Honolulu. HaNaij 96822 

DeAr Or. Cox: 

Subject: Environ.ental I_pact State.ent Preparotion Notice-­
Develop.ent Plan for the Hewaii Ocean Science & 
Technology Park and Proposed Rxpnnsion of the Natural 
Energy Laboratory of Hawaii at Keahole, North Kona, 
Hawaii 

Thank you for your co •• ents on the subject NOP. Origins] data 
will be reported in the draft BIS. To respond to your speci·fic 
rOIl ... ent.s: 

1. There wae R typotraphical error in the NOP and Table of 
Contents, this will be corrected in the draft HIS. Development 
Scenerios for each facility, which will attempt to reflert 
~worst-case« scenarios, will be assessed in the draft BIS. 

2. Potential Occupants of HOST Park will be Aware that they 
are located next to the airport. Covennnts, Conditions .Bnd 
Rr.·Rtrict.ions for the Park will e.phosi.ze this and identify the 
need to .itigate noise proble •• for employees, os is done for 
nirport e.ployees. 

3. At the present ti.e. it is anticipated that septic tanks 
wi th leac:hing fields wi 11 ·bft ·the reco •• C'lndE"d .~ans of sewage 
disposnl. Impacta of this on nC'lArshorR waters will he 
discussed in the draft EIS. 

4. Arrhoeological sites will be di~rus~nd in dRtnil in the 
<lrAf~ F,IS. 
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5. It ia not definite. at thia ti_e. that 48" pipes will he 
('onstruct.ed for the HOST Park.. Visual i.pacts of pi.pes will be 
addressed in the draft RIS. Gravel roads should not present. a 
dUAl proble. in thp. area. however. this will be looked into in 
th~ cont inuing plonning process and other recommendations may 
be .nde. 

6, Should II decision be .ode to uti lize brRckil!lh water wella 
rAther than a war. water pipe, testa that you propose will be 

.undertaken and the effects of the diacharge will be aonitored. 

7. Studies of ,nlternative _ethods f!.nd locations of sea water 
return flow dispoeal hove been etudied by Daaes & Hoore. These 
m~thod8 and the a8sociated environ.ental i.pacta will be 
discuaaed in detail in the drnft RIS. 

8. As atated previously. it is the intent of the drftft RIS to 
discuss "worst- cnsp." scenarios and reco •• end .eane to .onitor 
and control future conditions. In the event that a propoeed 
project has unique characteristics that hove not been 
onticipoted in the EIS, an environ_ental assess_ent will be 
.ode Rnd, if required. a supple.ental EIS will be prepared. 
ThlS will be deter_ined by the Office of Environ.entol Ouality 
Control (OEOC) as repreaentotive of the accepting outhority, 
the Governor. 

9. We will correct that typographi.cal err.or concerning the 
tradewind direction. 

10. Flood .ops hove been obtoined fro. the Ar.y Corps of 
Engin'eers for the HELH site. These .aps include recent 
f"Vf"n~.s. Wave and flood ho:r:ords will be discussed in the droft 
F.IS. 

II. Your co •• ent on vegetotion and ovi-fauno has been noted. 

12. Cheaical and' phYl!!licel oceanogrephy will be exponded on in 
the> drnft RIS. 

13. A discussion of gr~en eea turt1es will be included in the 
drnft EIS. 

14. Anchialine ponds, will be diecus!'led in the draft EIS. We 
h"ve heen unable to locote the ponds on the ROST property 
althouJi(h 8 couple of t'helll have been found on airport property. 
Thr Army Corps of RnKineers has agreed to .ok~ 8 !'lite survey to 
Vrri·fv thr prpSf"nC'.p. (or AbRr.nf:~) of thf" pond!l. 
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15. Recreation uses and PllUbliC acceS8 will be discussed in 
draft EIS. 

16. Beono.le i.pacta will, be diacussed in context of the 
develop.ent .cenar-ioa. 

the 

As !'Itated previou8ly. if projectl!!l are proposed that would hav~ 
l!!Ii«nificantly different i-lpactl!!l than thol!!le aSllessed in the 
develop.ent seenarioa an environ.ental oesess.~nt will be .ode 
and 8 deter.iRation reque.s1rted fro. OROe BS to whether or not a 
supple.ental HIS is requir:ed. 

We look forward to your cJ •• enta on the draft EIS. If you have 
any further concerns Pleas:e contact Hs. Mari lynn Metz of Th-e 
Traverse Group. Inc .• at 7132-7143. 

;"/5/::U1

: f;tL~) 
~~. Baes, Jr.~ 
.Executive Director 
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University of Hawaii at Manoa 

, Wnh:r Rl1.'lourf:f:l'I Rr.~r.lltc:h C"ntct 
Ilnlnu·:{ 11,,11 :m:! -2,,·1(1 Unl!, !'lrr..·t 

Honolulll, lI~waii !If;fIZZ 

R May 1985 

Mr. Wi llinm M. B;!s!l •• Jr. 
Ilip.h TcC'hnoloJ:Y n('vC']npmcnt Corporation 
Centr:]l Paei fic PlnZll, Sui t(' 252 
220 South J(in~ Strct"t 
1I0nolulu, l11'1wllii 96Rl3 

llear Mr. R;l!l!l: 

SHA-JEeT: Envir.onmental hnpact Statement Prcp3r"tion Notice _ 
. ftC'velopmcnt Plan fOr the Hawaii Ocean Science and 
. Technology £Ink and rropo:t:cd El;pan:;ion of the NatUTlI.l 

l:nC'rgy Lahorntory of Hawali at Ke.,ho]C1, North Konn, 
Hrlw<I i i. Marcll 19R5 

We have reviewed the EISPN and have no comment ro offer. Thank YOll 
for t~C' opportunity to comment. Thi:; mat-erial was reviewed by WRRC 
pl'rsonnC'l. 

1:T~1: jm 

Si.ncerely. 

f"{11(./tl~'"' ..J/ -}//t<-1&'J!717" ",_,k 
Edwl.n T. Mur:Jh:Jy;'l~hl 
ETS CooTcli nntor 
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March 27, 1985 

Attn: Mr. William Bass, Jr. 
!1l <ih 't'echnolol1Y Dev,::-lopment Corp. 
C~nt:ral i'nci fic P11'l7.a, Stc. 2'17. 
220 S. Kjng Strc(>t 
lInn01ulu, HT 96313 

Be: Nntice: 0-[ Prpparation, EIS - Hawtlii Ocean 
.scirncc & TC'chn0lCH1Y I'i'lrk. (11051') <'It NF.T.IL 

r.r.nt-lcl'I1pn! 

T have rp.ad your Notice of Pceparation of the 
Fors find wish tOo mnkc the followinq comments: 

1) Th('t:c ne:edf'O to b(' concern about future 
expansion of the HOST Park and the fact that the 
land south i'1.nd makai is p~ivately owned. Therefore, 
thf're is no pos~ibility of future expansion to the 
south and with the Keahole Airport to the north, 

>, 

this problem needs to be addressed. Should the State 
start in earnest to negotiate for acquisition of this 
privately-owned land? (see letter to Sus Ono, enclosed.) 

2) The _County of Hawaii appe,ars to be planning a 
sewage outfall in the Keahole area. This needs to be 
addressed, and determine what e"tfects, if any, the 
sewage outfall would have: on the cold water pipe 
nutrients and pristine'charact~r and the fact that the 
EIS states that the "protection of the,physical and 
chemjcal water quality of the cold water and surface 
water rp~ources was a major consideration in preparing 
the HOST P'ark Master Plan. The potential continued 
success of both the HOST Park and NELH is dependant 
upon maintaining thE' high qual ity of source water". 
{See copy of letters enclosed.) 

"",I 

""f 
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~P""!I"'"~';M''' ,p 3) There needs to b~ addressed the potential 
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II,." 
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II<n\1 '~'I~~JI!lh;l'"r:l·~T.nproblem of the injection w0.1ls at thE' 70' level "which 
\1T!\I~I '1'" 'Uri" wi 1 1 drop the ocean wastewater to a depth that will 
"~"1 I ""f!R" j nsure rtischarqe at a dist,<'lncC qreat("r t.han 1000 I 
'lT~"P"/II~ nffshor('". What eff0(:t will: thj!'; have nn the warm 
:.~~~p\"~~~:I"I"I'T!R\ w;)tf'r that wU 1 b~ pipC'n em t.o t,hf' r.;horc for warm water 
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Corp. 

The EIS Notice of Preparation states that. the wat.er from the 
ini~ction wells will be dischnrged loon' offshore but doe~ not 
SflY at what.. d<!pth. Since ~hC', ground i~ vcry por.nus it will not 
act as a str;:d,ncr to remove ,wastes from eKpC'rim~nts donr. w,; th 
th0 cold wab:"r affluent. 1!vhat will th~ eff~("t hr' of this 
wasi:C'water ,on the ocean nerr NEI,J! and what: w.il1 be t.he tur.bidi.ty 
of that water as it. enters:ncilr shore? The' 1000' mr:nt:i()nC'd is really 
not ve'ry fl)r off!';horc. Pcrhaps We' nC'cd t.o look at ~l:dnq the' 
w;'lstnw'.lter in morc.' niverscimnthods tlnd (':xperimC'nLs as w("ll as 
futllr(" commcrcial vcnturcs'b(!forE' putting into injl"'ctirm wells. 

Thank you for thc' opportunity to cnmmcnt on this Tns prepa-
ration. ' 

F,VR:ek 

cc: Senator Richard Henderson 

Yours v('ry truly, 

() ''1~.:--.J.414 
Virqinia Isbell 
Statr. Reprcsent,ltivc 

Representative Peter Apo, Chrm., House Ocean & 
Marine Resources Fommittee 

Mr. Jack Huizingh, Exrc. Director, NE!JH 
Dr. Patrick Takahashil' Director, 

Hawaii Natural Energy Institute, UH 
Mr. Kent Keith, Direc~ot:, OPED 

Enclosures 
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HOUSE OF REPRESENTATIVES 
TilE THIRTEENTH I:EGISLATURE 

STATF. Of HAWAII 
STATE CAPrroL 

HONO!.tILU. HAWAII 9tiRll 

March 25,. 1985 

Mr. Susumu Ono 
Chairman 
Dept. of Land' Natural Resources 
Kalanimoku Bldg. 
1151 Punchbowl street 
Honolulu, HI 96813 

~~.~.>:~), \. ': .. :::_--;-.' 

Re: Hawaii Ocean Science Technology Park 
at NELH, Keahole, North Kana. 

Dear Mr. Ono:. 

I have read the Notice of Preparation of 
EIS prepar.ed for HOST Park. On page 4 (b), figure 
2 of the Tax Map Key, I noticed that· the HOST Park 
is in a very tenuous position. On one side is the 
Keahole "Airport and on the other side makai, is 
private land. It would appear that th~re is·no 
possibility of futUre expansion of the HOST Park 
unless the land makai is·acquired by the State of 
Hawaii. 

I personally feel that the High Technology Park 
is going to be very active and that there's going 
to be a need· for more land along the coast, for 
expansion, including additional cold water pipes~ 

I would appreciate it very much, if you would 
comment on my concerns of future expansion and whether 
or not the State should now begin to look at acquiring 
by purchase,. condemnation;-or exchange the privately­
owned land adjacent to the HOST Park. 

I look forward to your early response. 

EVR~ek 

cc: Rr.p. Peter ~po 

Sincerely yours, 

0,~2-
Virginia I::;be11 
State Rcpr~~~ntative 

:=irn;'lt-.or Ri.chAr.rl JT,,"!1rl,-.r!";on 
fJlr. K"nr·. K(·j r h, ni '-"f'l ('oJ', J)r-rm 

-

February 25, 1985 

~ 

~~tPL 
I1f!;rYr 

HONORABLE VIRGINIA ISBELL 
STATE REPRF~ENTATIVE 
ROUSE OF REPRESENTATIVES 
STATE CAPITOL 
RONOLULU HI 96813 

SUBJECT: KONA SEWERAGE SYSTEM (NORTHERN ZONE) 

MAR (\ 4 !l85 

DANTE K. CARPENTER 
MAYOR 

We thank you for your letter of February 6, 1985, expressing concerns 
and suggestions on the means of effluent disposal for the proposed Kona 
Sewerage Systems. 

The Northern Zone studies thoroughly considered the environ~ental and 
economic concerns in the development of the facilities plan. Aerated 
lagoons are recommended as the preferred method of treatment with deep 
ocean outfall as the preferred means of effluent disposal. The studieS 
also considered alternatives such as injection wells and irrigation/ 
reuse of wastewater. Also included in the study was a sludge ·disposal 
by means of landfill and reuse as agricultural fertilizer in land 
treatment application. While the studies have shown that the ult·imate 
and economically effective solution for effluent disposal is the ocean 
outfall. provisionS will be incorporated for diversion of the effluent 
to land reclamation projects as they become available. 

We hope we have given you an overview in responding to your concerns. 

~.;F(/jy~ 
Mayor 

(·(lll/".llynl It .... Wi\II. 1111'\ 1!I'''VflIICI(·i:1l 
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HOUSE OF REPRESENTATIVES 
TIlE THIRTEENTH LEGISLATURE 

STATE OF HAWAII 
STATE CAPITOL 

HONOLULU. IIAWAII 9(;1113 

March 15, 1985 

Honorable Dante Carpenter 
Mayor of County of Hawaii 
25 Aupuni Street 
Hi10, Hawaii 96720 

Re: Kona Sewerage System (Northern Zone) 

Dear Mayor carpenter: 

Thank you very much for your letter of February 
25, 19B5 regarding my concerns on the disposal of 
effluent "for the proposed Kona Sewerage System. 

would you please send me a copy of the study you 
referred to and those pages which recommend aerated 
lagoons wi th deep ocean outfall as a pre·ferred means 

l..-

of effluent disposaL I find it difficult to under­
stand how a study could suggest an ocean outfall when 
we are so short" of water and have a lack of development 
because of it. This also in view of the fact that 
several of the hotels use sewage-treated effluent for 
use on the golf courses and for irrigation purposes. 

You suggested that the ultimate economically 
effective solution for effluent disposal is ocean 
outfall--but I really question whether it is truly 
economically effective when it may have a detrime.ntal 
effect on shoreline aquaculture and the ocean thermal 
energy conver.sion deep-water pipe which is used for 
many experiments at NELH near Keahole, and when water 
is at such a premium in West Hawaii. 

I would appreciate any informat.ion you can give me 
which will help me to understand how disposal of water 
in the ocean is preferrable to its use on land. 

with warmest personal regards, I"am~ 

Sincerely yours, 

U1":':-' 
Virqini" T;.ilr]l 
f,t .,tr- Hr'pl'f'!,"llt ;d" iv{~ 

eVf1:~, 1 

... ··.0',. HIGH TECHNOLOGY 
f:'7:;;":~"".\ . . . 
I (f'!lr::~il\\ DEVELOPMENT 
<\1"&.1/;) CORPORATION . 

GfOOGF. R AR~ 

KT~~~ 
WilLIAM M !}ASo; JR .. ,,"' ......... '-

(;"n",,1 P,,~.I,." PI~% .. ??() S""lh K'''q f""" s"" .. ?:S2 
T .. ~ (flOA)5-IA.fICl9(; 

MI<III"I';I At1<I ..... " PO Bn. 23~9 Hno""Mu. H __ " Qf;804 

. 1,.June 24. 1985 

! 

The Honorable Yir2inia 
Repreaentative 

I 

r.Jell 

state of, Hawaii 
P.O. Box 926 
Kealakekua, Hawaii 96750 

Dear Repreaentlltive Isbelll: 

Subject: Bnviron.entai I.~act State.ent Preparation Hotice-­
Develop.ent Plan ;for the Hawaii Ocean Science & 
Technolo«y Park and Propoaed Expansion of the Katural 
Energy Laborator~ of Hawaii at Keahole. North Kana, 
Hawaii 

, 

Thanle you for your co •• ent. on the subject notice of 
prep.rat ion. In answer t~ your speci fi c concerns: 

1. We ahare your concerJ,• relardin, the deairabilit". of 
providin, for the expansion of the HOST Parle should the 
absorption rate warrant. ,We have discu •• ed purcha.e of the 
adjoining private propert~ and find hia aore interested in 
exchantUn, the parcel for lather state-owned lands. We are 
working with the Departaent of Land and Natural Resources to 
deter.ine whether a suit"a~le parcel exists for this purpose. 
In the aeantiae, I bope you will a,ree that the HOST Park 
project ba. considerable .Jerit at ita preaent aize and that the 
lack of an identified expa'n.lon area doe. not conatitute an 
environ.ental i.pact per .te . 

2. At the preaen~ ti.e. Iwe are not convinced that the sewage 
outfall, aa currently plaDlned. would not' present a pr.oble. 
because of the depth and distance of the HOST/NELH cold-water 
int.okt» pipes, The County',s plan", will continue to be .onitored 
to insure that the HOST/NR'tR resource is not coaproBilled. 



The Honorable Yi~finiB Iabell 
.June 24. }986 
Page 2 

3. Alternative' .ethoda 'of ocean water di.po •• l have been 
.tudied. The.e .ethods and their enyiron.ental effect. will be 
addre •• ed in detail 'in the draft lIS. 
The Honorable Virginia. r'lIbell 

We appreciate your in-tare.t in and .upport ot this project and 
look forward to yqur co •• ent. on the draft lIS. 

Sincerely, '\ 

\::j)JtII~ )).bp~ 
Willia. M. Ba88 • .Jr. l/ 
£)['ecutive Director 



e Of/ir;;)r t /l() , 

lJ{(l;YOJ . 

Mr. William M. Bass, Jr. 
Executive Director 

May 1, 1985 

HIGH' TECHNOLOGY DEVELOPMENT CORPORA nON 
p. O. Box 2359 
Honolulu, HI 96804 

Dear Mr. Sass: 

DANTE K. CARPENTER 
MAYOR 

I have received and reviewed your Notice of Preparation of 
an Env'ironmental Impact Statement forwarded to this office for 
the HOST Park. You can be assured that my administ,ration will 
continue to support this most important project. 

To this date the County's 
through our representatives on 
Natural Energy Lab of Hawaii. 
concerns: 

concerns have been addressed 
the Board of Directors of the 
At this time.I have three 

1) Provisions for cold water supply to all potential 
HOST lot sites should be made while the present 
Governor and his administration are In office. 
Future administrations may not be as supportive of 
this park and funding improvements might be 
difficult. Cold water capacity for the entire 
park and future expansion should be considered 
when designing the 48" cold water pipe and the 
delivery syst.em. 

2) Future expansion of the HOST Park is limited on 
the North by the Keahole Airport and on the South 
by private landowners. Perhaps the State should 
acquire the private land now at a more reasonable 
rate, rather than wait when future expansion might 
be more costly. By providing cold 'water to all 
sites now, the lease rates would be higher and 
discourage the use of this park by those who could 
be served in the nearby conventional industrial 
parks. This could be one method of preserving 
this limited' number of sites th~t have these 
spp.c:i"l rF~sources. 

,t ".,' '." • 'PI " ... ", .. Iw]7Ticl.· ........ . ... 

Mr. William 
Page 2 
May I, 1985 

3) 

M. Bass, Jr. 

Sufficient funding for the NELH must be assured. 
The "inCubatorl system" that is available at NELH 
is an importan1t part of the HOST project. The 
financial riskjs for a potential operation are far 
greater withouit the opportuni ty to' test the 
concept at a s'.imilar site. Continued federal 
funding is a Y,ear by year propos! tian and is 
questionable for the future, therefore the state 
needs to assume more responsibility in keeping 
NELH sound. 

stUdi!S~m ~u~~ui~u l~~~e t~O~il!~d~~:~ ;~~~:s;~~ci~n1n!~r~O~~is 
project is a success. My a'ldministration stands ready to assist 
in this worthwhile endeavor~. 

Sincerely, . 

/-~ ... CZ···· 
I - ftt:F 
J ~~ Dante K. Car ter 

\ Mayor, c.~ y of Hawaii 

GM:ey I 

I 



!;~"236-01 

Hay 28, 1985 

The .Honorab1e [Jante K. Carpent~r 
Nayor. County of Hawaii 
l~ Aupuni Street 
Hilo. l1a~a11 96720 

_ Dear Mayor Carpenter: . 

Thank you for your letter of ~ 1. 
Ocean Science and Technology (HOST) Park. 
support for the project. 

1985. regarding the Hlwa11 
I'appreciate your strong 

With regard to the c01d water pfpe11ne, we are having second 
thoughts about its size and desirab1lity. As' you may be aWlre. past 
efforts to deploy a· 48-inch pipe were unsuccessful. In addition_ it 
might be /TOre benefil;1al to the HOST Park. and the Natural Energy Laboratory 
of Hawaii (NE.LH) to deploy a series of smaller ptpes (24 or 30 fnches) 
to build in a redundan~'to reduce the probabi1ity of a total outage 
should bad weather ever damage the' system. The project is funded at 
)7.8b5 million.' and the numbe.r and sfzes of the pfpes .. 1"11 be determined 
during the design of the development. 

I share your concern that adjoinfng hnds should be 1,dentff1ed and 
k.ept open for future expansion. -ff needed. The High Technology Development 
Corporat1on (HTDe) has had numerous dfscussions with the private 1and 
o..mers' representat1Ye about the land located to the south of the HOST 
PAr\(. There has been no agreement yet on the value of the property. but 
the owners -have ind1cated they would be open to a possible exchange of 
available State lands. The corporation and Oepartment of Land and 
Natural Resources are exp~orfng this Qptfon. 

The NtLH is. indeed. an important e1ement of the statels technology 
. tranSfer infrastructure at Keahole Point and w111 be. an invaluable asset 
to the HOST Park's operation. I ag\"'ee that we carinot rely solely on 
federal fundfnq and the state must support the NlLH. Presently. a 
master rlan is befng developed for the NEW to determine its long-term 
needs and provinE' a basis for decisions reQard1nq future funding. 

I 
The Honorab1e -Dante K. Carpenter 
Pag~ 2 
May 26. 19t1S 

In addition to providing the" comments, I have asked Bill Bass. 
HTDC ~xecut1ve d1rector. to eontinue to work c10sely with you and your 
staff in addressing these and other concerns that may arise as the 
deve10pment of the HOST Park proceeds. 

With warm personal regards. I remain. 

bec: I Hon. Kent M. Keith 

~~. 
L<~~· ;~I.~'/ / , ·1' ;- \ -"-Uf~ 
/George R. ~r1yoth1 
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Hi.'Jh TPchnology D~velopment COtp. 
C~nttal Pacific Plaza, suil~ 252 
220 Snuth King street 
Honolulu, HI 96813 

n~" r. Mr. Bass t 

Re: Environmental Impact Statement preparation 
Molice - oevelo1ment plan For The Hawaii Ocean 

Science & Techno ogy Park and Proposed ExpanSlon 
Of 'fhe Natural Energy Laboratory of Hawaii at 

Keahole, North Kona, Hawall 

Thank you for forwarding us a copy of the subject document. 

As you ate aware, we are supporting your appropriation request to the 
Legislature to fund the Hawaii Ocean Science & Technology Park 
developmp.nt. 

We appreciate being kept informed on the progress of the HOST Park 
and look forward to yoUt preparation of the environmental impact 
statement. 

xc~ Council Chai.rman 

Sincerely, 

/,-'-- ' '~ 

( ~~kU' Chaitwoman 
COMMIHEE /(m.. "ECONOMIC DEVELOPMENT 

~~15005 ,"~,~,-~"~,~,.,~."~,~"~,.,,,,~(;,,.JVI\~ 
flf'll! ","v' "!.j. "1'1'_, 

i 

/.;,:},;~:.';\ HIGH TECHNOLOGY 
ii{'tI:F)).'l'\ 'I DEVELOPMENT 
\\~::~l"}!/ CORPORATION 

GEOROE F! AAI'>'OSHI --K TlMYEE 
..,..-.~ 

W'LLIA":.~::'::"'!;!. 

C"~"'" I>~""I<" r'''7ft :;>?{l '~n,,'''' K .. ", S""~' Sui'" :;>0;2 
l\oI~"" (f1(1Al""A""'><>6 

MooHl"l'l Add"'M P 0 B,,~ 2;)5" Hoo-riulv Hn ..... H 9f;A04 

June 21, 1985 

, 

The Honorable Lorraine R. Jitchaku 
CouncUwo.an I 

Committee on Econo.ic Develop.ent 
County of Hawaii I 

County Council 
25 Aupuni Street 
Hilo, Hawaii 96720 

Dear CouncilwOGan Jitchaku: 

Subject: Environmental Iapact State.ent Preparation Notice-­
Develop.ent plan ~or the Hawaii Ocean Science & 
Technology Park and propoeed Expansion of the Natural 
Energy LaboratorYllOf Hawaii at Kaahole, North KonB, 
Hawai i 

Thank you tor your coa.ents on the subject notice of 
preparation. We appreciat~ your support of this i.portent 
project and look "forward tt. your review of the draft EIS. 

I Sincerely. 

! ~B!~X' 
Executive Director 
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II 
DEPARTMENT OF PARKS & RECREATION Dante K. carpenter, Mayor 

COUNTY OF' HAWAll 

Apri I 16, 1985 

Mr. Willi"m H. Sass, Jr, 
Hlqh Tl"chnnloqy Dp.velopment Corporation 
Centr.,1 Pacifk P1<Jza, Suite 252 
220 South King Street 
Honolulu, HI 96813 

Subject: Hawaii Ocean Science & Technology Park and 
Natural (n~rQY laboratory Expansion 
Ke~hnle, Norrh Kona 

Patricia Engelhard, Director 

We "<lve revj~wed the EIS Preparation Notice for the subject project 
and hilVl" no ildver5e com~nts to ofFer. 

Thank you for the opportunity to review the document. 

1~;/14{ 
D~t [~('lhFlrd I rector 

Pf.:GM:<li 

• :.~ 11111'1 I>,I! :.lllir T • II" 'l "III" ~II ".,:.". 1 r T l"I'I'flNr 'Iro1 11,1 I 

~IR915 

pt"ll 
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April 22. 1985 

Mr. William M. Bass, Jr. 
Executive Director 

corporltion High Technology Development 
P. O. BOX 2359 

I 

Honolulu, Hawaii 96804 

Dear Mr. Bass: 

Hawaii Ocean science & Technology Park (HOST) and 
Natural Energy Laboratory o~ Hawaii (NELH) Expansion 
Environmental Impact Statement (EIS) preparation Notice 
Keahole, North Kona, Hawaii 

Thank you for the opportunity to review this EIS preparation 
Notice. We have the following comments: 

1. 

2. 

The three major "actions" outlined in your letter of 
March 21, 1985. are all related and by virtue of "lumping" 
has resulted in a complex situation intended to be 
"addressed" by a single document. For example, although 
both the High Technology Development corporation (HTDC) and 
NELH are administrativelY,assigned to the Department of 
Planning and Economic Development, they are nevertheless 
two separate entities. Each has its own mission, 
responsibilities, and liabiliti"es. The scenarios presented 
are fine when "all goes well"; however, in the worst case, 
the liabilities each entity faces in the permitting process 
and in meeting the performance conditions which can be 
expected to-be attached to the permits being sought should 
be ~iscussed in greater detail in the F.IS. 

I 

Much of the activity at NELH and HOST Park would work best 
as hy-products of OTEC. A large amount of electrical 
enerqy will be required from the existing HELCO grid. How 
lh~ plp.ctrical needs of the intendp.d development(s) will be 
m,..t nr"~(J~ t.O be amplified!in thp F.TS. Simil<lrly, the 
'li~nH,;;,ion, 011 '~om~~tic wn.tf'>r n~,...dr.; . 

I 

lClIlI'; 

.--- ---- -"-~. 

Mr~ William M. Bass. Jr. 
Page 2 
April 22. 1985 

3. 

4. 

5. 

6. 

7. 

8. 

One cannot ascertain whether the existing water and 
electricity connections will be adequate or whether 
additional connections are necessary. Whether the sante 
electrical corridor would be adequate for the export of 
OTEC-generated electricity into the HELCO grid needs to be 
addressed. 

There are several references to "zones" such as Earthquake 
Zone 3, Class AA and Class A waters, tsunami and flooding, 
etc. Familiarity with these classifications are not 
necessarily general knowledge to everyone. Each of these 
"zones" and their significance should be Clarified. 

This Notice refers to the County of Hawaii's Shoreline 
Management Area Use Permit. This should corrected to read 
Special Management Area Use Permit. 

The county General Plan designation is Industrial for the 
NELH site and Industrial and Conservation for the HOST 
site. The General Plan's Conservation designation is a 
strip running parallel to and makai of the Queen Kaahumanu 
Highway. It is intended to separate and buffer certain 
land uses from the principal entry into Kailua-Kona. 

HTDC will be requesting "a County zoning change to 
Industrial". The County has two "industrial" zones; 
General Industrial and Limited Industrial. Both the 
Ke-ahole Aiport and the NELli site are in the General 
Industrial Zone (MG-la). You may wish to have the EIS 
clarify which of the two County industrial zones you wish 
to seek. 

In addition to selecting and planting bougainvillea, other 
landscaping alternatives should be considered and discussed 
in the SIS. The maintenance of this landscaping also n~eds 
to be addressed. 

The Mamalahoa, or King's, Trail as well as other 
archaeological and historic sites should be discussed in 
greater detail in the Ers. It is difficult to ascertain 
the location and value of these sites as well as to nnalyze 
how they should be treated. 

Upon approval and completion of all the proposed 
development (a) presenterl in this Notice. Ke-aho1.e Airport's 
future expnnsions app"'"r' to he 1. jmited 1:0 th~ nf.>rth. The 
i.mpnCt:S ()[ HOST 0n til,... 'lirporL n(>cdr; to bl'! <ij~r.ll~:=H·'-l. 



Mr. William M'. Bass, Jr. 
page 3 
April 22, 1985 

Again, thank you for the opportunity to comment. I understand 
that other county of Hawaii agencies have reviewed your Notice and 
have responded to you directly. Should you have any questions, 
please contact us. 

RN:gs 

Sincerely, 

( lit I 11.,"");;" rj/~~ 
'''''' ALBERT LONO LYMAN 
'J Planning Director 

a&~A\\ HIGH TECHNOLOGY 
(!'fJrw.'r; 1\) DEVELOPMENT 
\~>!&f)ffi./, CORPORATION '.~"'.. ... . .. . 

C'lEORGEPA~ 

K TIM VEE 

--~ 
WILLIAM M SASS. ~ 

'."""""",~-...,.. 

C~nt, .. 1 f'~""it' PI"U 220 So.."" KI"II 5!_, Sultl> 252 M"III"O Add ...... : PO 60>< :;O3~9 HoAo"''''~' ~80'1 
T~""""""'" (aoa) 5.<l8·8Qqf', 

June 21, 19B!) 

The Honorahl~ Alh~rt Lono Lyman 
rlanning Dirp.c1or 
County of Haw~ii Planning Dep3rtment 
25 AUPUlli ~trf'ct 
Hiln, Hawalt 96720 

n('nr Mr. l.yman: 

Suhjp(·t: Env'ironment.al Impect Sta'tE"ment Prepara1 ion Noticl'"-­
nevf'Iopmf'nt Plan for thp Haw~ii Ocean Scipncf' & 
Terhnology Park and Propospd Expanslon of th~ Natural 
Energy La,horatory of Hawaii at )(eaholE', North Kona, 
HilWa) i 

Thllnk you for your cOll'lment~ on th('o subjert not i C(~ of 
prf'pAration. In response to your comll'lrn'ts outlinf'd in Yflur 
]pttrr of April 10, 1985: 

I. 

, 3. 

, . 
fl. 

(, . 

Pf'rmit requirements for ea~h facility will be addrp$sf'd in 
the draft EIS. 

Wat("r and E'.1'ectrical requirements for bot.h facilitips wi]] 
hp disru~s~d in thE' draft ET5. It is not anticipAtf'd At 
this lim(' thRt OrEC fl'f'n~raled powpr I':An hI" f'!:o.:portcd to Ih ... 
HEr,co grid. 

Thr ~onp~ mentioned will bp clarified in the draft EIS. 

Thf' SMA d~finition wi]] be corrf'ctf'd as requf'strd. 

A st.rip of open spR~e will hf' rf'tAin~d along Oup ... n 
KaAhumAnu Highway fronting thp propos ... d HOST Park 
rlt."vrlopmf'nt, The ("lHld dimr.nsions of thi~: ~trip will t, ... 
roordin:=.tpd with the County. At the prp~pnt tim!'! it i~ 

nntiripAt ... d thAl the ~oniTt,~ "',If'Hl will hf' for Mr,-3:l. 

LAndsrAping and Jandscepin~ maint.enRnc(" will bf' dis~ussf'd 
in p;f"'(lf'rfll in thb drAft ETS, A lnnnSC"Rping plan wi 11 t,,· 
~uhmitt.erl b, thf' CClllnty along with a mor ... d~t::';If'n m:n::.t ... r 
r1An a~ p~rt of thr SMA ~n(1 ~oninp r ... '!ur~t~. 



The Honorable Albert Lono Lyman, 
.Tunl"> 21. 1 !.lRS 
ro~1l' 2 

7. ArchHeolo~ir.al sites and mitigation measures will be 
discussed in detail in the draft EIS. 

R. Di5~ussions with thp DOT indi~8te that drve]opment of the 
HOST Park will not impact future airport ~xpan~ion plans; 
AIrport rxp~nsinn wi II he to the North. ' 

ThRnk vou for your comments and support of the projent. We 
lnok fnrw~rd te. you revi~w of the draft ETS. 

Sincerely, . 

~~~). 
Executivp Director 

I 



DEPARTMENT OF PUBLIC WORKS 
COUNTY OF HAWAI1 

HILO, HAWAII 

/ .... '" 

DATE 

d/tmOJ41J/ lIm 
April 18, 1985 

TO Planning Department 

FWM 

SUBJECT, 

Chief 'Engineer 

STA're IJ\ND OSE 
E\OUNDARY AMENDMENT/EIS PREPARATION NOTICE} 

Appl telln!:: STATE OF RAWAII/OPED 
Location: RFAROLE, NORTH RONA, HAWAII 
'!'Mil:: 7-3-09:5 (POR): 7-3-43:3 (FOR.) 

We have reviewed the subject application ~d notice and our comments are as 
follows: 

1. All development generated runoff sh.dl be disposed on site and shall not 
be oirected towar:-d any adjacent properties. This would -include 
individual property development. 

2. 

3. 

•• 

5. 

'. 

In conformance with Chapter 27 of the Hawaii County Code a lOO-year 
flood study would have to be conducted when the property is subdivided. 

Thl? i1ftTlledlate cOllstal areas are deSignated V-IS by the Federlll Flood 
Insurance Rate Maps. . 

Although improvement requirements would be established at the time of 
rezoning. the applicant should be advised that curbs. gutter and 
sinewalks could be required. 

Should a deodicable roadway without curbs. gutters and sicJeWal ks be 
permitt~d. both svales and shoulders are to be paved with 1-1/2- of 
asphalt concrete. 

AdeqUate on site parking or approprillte mitigating' mellsures should be 
consjoereo to minimize the possibility of ill~gal on street parking. 

I "Jr$ Y:I'NO 
Chi ... f j,n'linf'pr \l[n~~tiO\Ylt!,I\\\\ 
(;<:! - Biqh '1'('(;hnolnqy Ol'!velopmpnt, Corp. 

.,0 ~PR 71'1115, ' 

\
, I ." 1 " : 

\ ii'(1)~, .ii-(.HN(ll okS' \ 
!"I<'if' nf'v~NT (;f"'" 

./,::t:~ .. :\ HIGH TECHNOLOGY 
'\l:['iJ.\-'\ : DEVELOPMENT 
,~~'/ CORPORATION 

CltonnE; 11 III~::~! 

I< liM VI r 

WI! UlloM M BI\';~ ,If.! .-."" ..... ,~, .... 
C ... ,,,~I P,,..,I., r~,,>... ??O ',,,,,,1> 1<"", 1"-"_, !<",'~ 'Y.{I M .. "~'<I J\<k1"'~~ (> 0 rln. -gl~ ''''' ..... " .• , ......... .,<,,,,,,, 
T~I.".ww .. (lW»<)MA ""'.... June 26. 1985 

Mr. Hugh Y. Ono 
Chief Kngineer 
Oepart.ent of Public Work. 
County of Hawaii 
25 Aupuni Street 
Hilo. Hawaii 96720 

Dear Mr. Ono: 

Subject: Knviron.ental I.pact State.ent Preparation Notice-­
Develop.ent Plan for the Hawaii Ocean Science ~ 
Technology Park and -Proposed Expansion of the Natural 
Energy Laborstory of Hawaii at Keahole. North Kona, 
Hawaii 

w~ have received a copy of your .e.orandu. 
the County of Hawaii Planning Depart.ent. 
your co •• enta follow: 

of "April· 18. 1985 to 
Our responses to 

I. Drainage will not be diverted to adjoining properties. 
Dr8inage will be addressed in the draft EIS. 

2. Chapter 27 requireaents will be addressed in the detailed 
planning phase of the project whi~h will co.aence shortly_ 

:1. We note your co •• enta on the Federal Flood Insurance Rate 
MAp~. The aap will be published in the draft EIS. 

4. - 6. Your coa.ents on i.prove.entft will be addressed in the 
detailed planning phase" of the project. Appropriate variances 
will be reqUested if they are required. 

Thank you for co •• entinl on the subject notice of preparation. 
If you have any further questions or co •• ents, please feel free 
to contact ae st 548-8996. Future planning phases of the . 
proJ~ct will be coordinated with th~ County of Hawaii. 

Sincerely, " 

11~~~?~~.~C~ 



HAWAII ELECTRIC LIGHT COMPANY, INC. 
P. O. BOX 1027 HILa, HAy(AII-96720 

April 29. 1985 

Hiqh Technology Dpvelopment Corporation 
P. O. Box 73S9 
Honolulu. Hawaii 9&80~ 

Attention: Mr. William W. Bass. Jr. 
Expcutive Director 

Gentlemen: 

Thank you for the opportunity to review your Environmental. Impact Stat~nt 
for the Ha\o{aii Ocean Science and Technology Park. proposl!'d at K~ahole'. In 
rE'viewing the documents, we find that some additional i'nfonnation may be 
helpful. 

Currently. ,the Natural Energy Laboratory is being served from ~eahole 
Airport by an under.ground ca/:t.le. To service the new Ocea,n Science and 
TI?chnolo9Y Park.. HElCO i~ proposing that service be fed from a new 
~ubstation or off the existing SUbstations at Keahole Airport and/or at 
K.110"-0. This will require a distribution line to be tapped from these 
locations. fe-d underground across Queen Kaahumanu highway and underground to 
the site. In order to adequately determine the capacHy of the proposed 
far.ilities, an e~t1mated 10 year demand KVA load prOjection of the High Tech 
ParI:. will be required. 

On page- 9 under ·Utilities,· it has been stated that ·underground electrical 
conduits will be provided in the same corridors a,S the domestic water ' 
lines.-· Please note that all underground conduits w111 have t.o be installed 
to "Eleo's spe-cifications by the developers contractors and will have a 
minimum spparation between undergr.ound electrical conduits and the 
Department of Water Supply lines. 

1 hop~ these comments can be' incorporated 'in your Environmental Impact 
Statement. If you have any questions, please feel free'to contact me. 

ly yours, 

Alv.~\~(bg.r _. 
llqinpprin9 Departmf'nt 

AKN:1$ 

1

1 rnr~ LSU '" ~ 
, '\ I 

Ii! ~ "'-:;;"-:;":",T.".' 

.-;,·~:~:t .. ~;;.' 
,~ .... ,., .>"\';:'\ 
(\ (;";f'{~,;,\ ) , ,\ilC"L .!! 
\\~;(¥f " 

HIGH TECHNOLOGY 
DEVELOPMENT 
CORPORATION 

eEOOGF.:RA=~ 

K TlMYE:E 

W1LLIAM M 6f>,$f), JR 
~."""-,,, ... ,,-

~' .. : ,-;': / ...•. 
C. .. ~b'" r~",,,. PI~~" ?~(1 S""I', KlnQ 51 ..... 1 :;,,11" 2S? 
T,,""'~ (ROR) "'4R·fI<><H'. 

M"I!1<>cl IIdrl ... ~~ PO a.-.~ :;>35<1 !-IotIo!"I..,. H_OI 9f\AC4 

Mr. Alvah K. Nakamura 
Ml'In1'l/t(>1" 
En1.inpprin~ n~partm~nt 

June 21. 19R5 

H1'Iw'ni i F.}e("tri ... I.ip;ht Company. Inc. 
r.o. Rn).: 1027 
Hiln, H1'IWflli 96720 

flf>tlr MI·. N ... k~mllrt-l: 

Suhjp.l"'t: Environm",ntAl ImpAct StAtemf'nt Pr(>l-'RrAtion N'oticf'-­
De-vp.lopment Plan for th~ H~w~ii Oc~an Scip.nce & 
Technolo!{y PArk find Pl"oposf'n F,xp<lnsion of thf> Natunll 
En~rgy Laboratory of Hawaj i at Keah,ol~. Nort h Kona, 
Hawaii 

Thank you for Y,our commpnts on the subject notice of 
preparation. We will cont'inu~ to kf>ep you informed of' our 
pJans tiS they Aff~ct MELeO. Your comments wi 1] hp inrorporated 
into the rlraft EIS. 

Wf' appreciatp. all of th~ assistAnce that you havf> 
givf>n us 'on this project and Jook forwl'lrd to your comments on 
thf" drAft EIS. 

. i:Zk~: JJ~. n_ 
V~i~v;::'~. S-ass •. 1r. )' 

Rxprutivp Dirertor 
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March 26. 1985 

%, '~ .. ~.'!:~~!:::'.,:~:!:!,:,~ 
Mr. ,William M. Bass, Jr. 
High Technology Development Corporation 
Central Pacific Plaza Suite 252 
220 South King Street 
Honolulu. HI 96813 

Dear Hr. Bass: 

UU''''~Al'''' 'n'"'' 
"'Ar.:"""'~", ... "'." , .. , 
"'Ar;",,..,~,.,r " ... '"'' 
"'A"~' ~r-., ... 'HMO ...." ... , ... ''''.;''"' '''~ 

'" """.'·"""f"'''·· 
""'~"MY"."", """"",r"f.,r, ""tlWMW •• ".N' ... 
,~"'''~ .. "'',,,., "'"ro" 
n u ''''''" , r.n 
~r" ,.,,,,,.~, ... ,,,. , .... , ,,,",,."'< 
:;:~~,~,:: ... " .~~"r'.,,~ 
.... " "'W." r""~IIV" 
~"'tJ •• '",.." n'" "'" 

We are a strong' supporter of the High Technology Development Corporation's 
proposed HOST park at Keahole. 

We have reviewed the Notice of Preparation of the Environmental Impact 
Statement and concur with the scope of work projec,ted for the Environ­
mental Impact Statement. We do feel that strong emphasis should _be placed 
on the housing needs that a project of this size will generate and feel 
that this issue should be adequately addressed. 

Hawaii Leeward Planning Conference is a non-profit planning corporation 
and would be happy to assist you on this project in any way- that we might 
help. 

Thank'you for the opportunity to review the Environmental Impact Statement 
Preparation Notice. 

Sincerely. 

i/J/ ,f, ); l/,/' (., ?-
H. Peter L'Ornnge 
President 

HPL']g 

?p ""~-''')'If, lr [' 
I: i 

'~"';':""" HIGH TECHNOLOGY 
(!\~~I;~\J DEVELOPMENT ' ' 
;:~';I CORPORATION 

G"OR<:If.:~_I\o'()S"" -­
I( TIM VEe 
~-. 

W'LUA":~!""",~;!.,::, 

r'""'f~t 1'''0,10 .. P'",,, :Y.<!'1 s.",I>, K,nll $1>_, ~"'1<. ?!':.! 
looitofo"""'" (HOe) ~4e·e<l<jf; 

April 10, 19R5 

Mr. H. Peter L' Orange. President 
Hawa i i" leeward .Planning COnference 
P.o. Jhx 635 
Kailu.1-KQna., f-iNaii 96745-0635 

near Mr. I.'Orange: 

M .. ,,,<v A,_~". "'0 Do. 23!:10 I"1<>noIlJh, • ..,_ .. ~ QfI.6011 

Thank you for cementing on the tbtice of Preparation for the 
lUST Park and related developnent at the Nltural Jhergy laboratory of 
I-bwaii (NEW).- We appreciate the Hawaii r..eeward Planning o:mfei-ence's 
support for the proposed project. We will he calling on you for 
<Issistance during the continuing planning and marketing phases of the 
project and during the preparation of the environmental impact stat-ement . 
(ElS), 

We conOJr in' your concerns about the housing impacts that could 
be generated by the project. An economic impact study, which will 
address employment 'generation. potential inmigration. and the effect of 
anticipated new residents on housing and puhlic facUities in l'brth Kona. 
wi 11 be appended to the draft EIS. 

If you have any additional:questions about the proposed 
project, please call me at 548-8996 during normal business hours. I am 
looking forward to meeting you personally on April 26th, and. I hope that 
you will review and conment on the forthcominF, EIS. 

Very truly yours, 

/J,"-; ).Jt-d:. 
WnUam M. Rass, Jr. 
f...xeoltiv(: Director 



HAwnliAn TFLEPHon~ 

Arril 26. 1985 

Mr. William M. Bass. Jr. 
Hfgh T~chnoloRY Development Corporation 
C&ntr.fll Pl'ldflc Plaza., Sllite 252 
220 South Ki.n!/; StrE'Pt 
Honolulu, Hawai:i 96813 

Dear Mr. Bll1'1S: 

Rn 

F.nvironmental Tmpact Statement Preparation Noti.ce-Development 
Plcln for the Hawaii Ocean Science Ii. Technology Park and Proposed 
ExpanSion of the Naturlll Energy Laboratory of Hawaii at Keahole. 
NOl:"th yonn t Hawaii 

Thank you COl:" the opportunity to comment on your proposed project. 

Hawaiian Telephone prE'sently has an existing 3" conduit serving the existing 
facilities wh{ch will be inadequate to ultimately serve the proposed development. 
Plea~e include under 5.0 Phase I PJ~n. Utilities, a provision for Underground 
Te-l(>phone conduits to be- provided in the same corridors at=! the underground 
cleC'tric~l and dC1mC'f>tic water lineR. DetaU~ of our requirements should be 
coordinated wtth Hr. Kennp..th Tanaka (Ph. 935-9459) of our Hilo office. 

The' con:o::truction of underground conduits and installation of cables. should 
lmve no significant adverse impact upon the environment. 

If you have any questions, please call me- at 834-6221. 

cc: K~nneth TanAka 

Sf.ncerely. 

'£~ui.) A- Kl:lneko 
Oahu RnRineering & Construction 

Manager. 

Im~@· \Y1m1' 
I~,; MAY I .-
il\\j "'~ 

'-m).w'W, .. 1m, """,,",w' 
__ rorX~.l~~~2..CQ."_" 

i 

!!~\ HIGH TECHNOLOGY 
1·"iliF.:l'yI.) DEVELOPMENT 
~;~t"</ CORPORATION· 

C"nl."I P>oc,Il<: PI"~" ;;>'-0 'Soulh KI"fl 51' .... 1. Suit" 252 
r..r..phnn.. (006) 5<ta·a99f'; 

Mr. G •. Kaneko 
Oahu F.ngin~ering and 

Constru~tion Managpr 
HAwaiian Telp'phone 
P.O. Bo:'! 2200 
Honolulu, Hawaii 96841~ 

near Mr. Kaneko: 

I 
IJune 21. 1985 

M"lUng Add ... ~~ PO 60>< 235<;> 

GEOReER A~ 

I< TIIoJIyt':E 
o~_~ 

WllllA":.:!!:~';:' 

Hor'OIuI". H ....... ~ g6604 

SuojPct: Environment.al Impact 5tatelllent Prp.pc8ration Notice-­
Development Plan ·for the ·Hawaii Ocean ScienC'p. &. 
Technology Park and Proposed Expansion of thp Natural 
Energy Laboratory of Hawaii at Keahole, North Kona, 
Hawaii 

Thank you for your comments on the suojp.ct notice of 
preparation. A provision :for underg·round telephonp. ronduits 
will be· incorporated intolt.hE" master plan and fSf'ility design. 
The design consultant will" coordinate with Mr. Kenneth Tanaka 
of your office. 

Sincert"Iy, 

VK~!!:.~· 
Executiv~· Dire~tor 



Mr. Roger Harrjs 
April R, 19R5 
PaRe 2 

We welcome yoor comments on the proposed action and any suggestions you 
may have for additional items to be addressed in the environmental impact 
statement. Please note that the dead1ine for comments is April 23, 
EJRS. Conrnents should be sent to: 

Mr. William M. Rass~ ,Jr. . 
High Techno1ogy Developnent Corporation 
Central'Pacific Plaza, Suite 252, 
220 South King Street, 
lionolu\tl, Hawaii 96R13 

Very truly yours, _ .12 
~!~1(&.~~V) 

. Executive Director t 

Attachment 

" \ 

" , 
,.,' '." B I 5 H o p M u s E 

"""J} • 
U M 

.-' 
1,"i2S BERNICE STREEl • 1', (l Fit)); 10(1(lO-A HON()ur\u HAWAn (~) R47-_\::;r, 

14 April 1985 
, . .... .., 

Mr. William M. Ba._, Jr. 
Hiqh TechnolOQY Dev@lopment Corp. 
Central Pacific Plaza 
Sui te 252, 220 S. King St. 
Honolulu, HI 96813 

Dei'lr Mr. Base: 

I hereby request to be a c:onsulted p~rty during the preparation 
of the Environmental Impact Statement for the DEVELOPMENT PLAN FOR 
THE HAWAII OCEAN SCIENCE AND TECHNOLOGY PAR~ AND PROPOSED 
EXPANSION OF THE NATURAL ENERGY LABORATORY Of~ HAWAII AT KEAHOLE, 
NORTH t-::ONA, HAWAII. The notice appeared in the March 23, 1985 
OEOC BULLETIN. . 

Last year I w~. contacted concerning the po~sib11ity of conductinq 
a survey of the inv~rtebrateg on the lava flows and in the caves 
on the subject property_ However, other committments prevented us 
from developing a contract. The most loqical time to conduct·such 
~ survey would be during or just following the winter rains. 

The ne~rly barren lava flows ne~r Keahole Point ~ppe~r as an 
inhospitable environment and nearly devoid of livinQ orQanisms. 
However, recently the young lava flows on Hawaii Island have been 
shown to support an interesting and important assemblaQe of 
subterranean animals. Some of these hide in cr"'ad's and cave!!! by 
day and come to the surface at night to feed on windborne debris 
scatter"'ed on the surfac:e (See Howarth! 1979, E~!;i.f.!.c:_~!:!~e£1;~ 
20:133-144.). Other'S are specialized both physioloqica;llly and 

. morphol oqit:all y. to e-)!ploi t the subterranean envi ronment. ThesE' 
latter include terre-str"'ial species living in lavi'l tubes and cracks 
in the young flows and aquatic species living in the mixohaline 
zone between freghwater and marine environments. 

There is consider.ble overlap 1n the loc~tion of these resources 
i'lnd the ar"'chaeologic.l re!!lources since the early Hawaiians often 
used cave entrancee .and springs in order to exploit ttlio;; dry 
er1viroriment. Therefore the projp.ct pl ans to pre5erve the more 
siQnific~nt archaeological sites may also serve to protect ~ome o~ 
thp. associated animal c:ommunities, if appropriate mitiQative 
m£"asures are-included. 

~~:~~:lr 
~==, __ ,J 

"1 HelmUI '_".~ 
_,..,-,,<:,_t},·\.n'l (')"~ 
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Of sp@cial concern is th@ continued exiwtence of the anchiAline 
springs, which were important to Haw","iian settlement of the arei!l 
and are important for survival and study of the aquatic fauna. 
W~ter quality in the springs and even it~ continued preeence may 
be seriously jeoparized by. gr.3.ding or construction activitiE!'£ 
neArby 01'" bet.ween the spring and the sea. These springs require 
continued subterrane<l.n connections to the ocean in order to 
Sl\stain their biological c:ommunities. Since these s;pring9 and 

'associated 5\.\bterraneO'l" aquatic environments share many specie!; 
and higher ta>:a with the- deep sea and yet .... re a more convenient 
habitat to study than the deep sea, pre~erving these springs and 
providinQ for their study are wpll within the scope and purview 
of the proposed Haw.;o.ii Ocean Science and Technology Park. 

Thanl-- YOlI .for your consi derati on. 

Si Acerel y. 

~<'~-~~~ 
F1-_ancis G. How~rth 
Ent.omol ogi st 

cc.~ Ms Marilynn C. Met%. 
Dr. John T. Harrison 

J I ., 

~=~~~ 
CORPORATION 

.. 

~R.AAM)SrR -K:' ... """ 
Wll..L.Lt.MM~.~. --

c.nI'" PaclIIc """ZII. 220 Swlh KIng ~ Sutt. 2!l2 MdIng ~, P.O. e.. 23:50. ~ ......... IM'I804 ---

Mr. Francis G. 1bwart~ 
Entmologist 
Bishop JoUseum 
P.o. Box 19000·A 
Honolu1u~ Hawaii 96817 

Door Mr. IIowarth: 

Subject: !!!1vi~t8I 

April 18. 1985 

Statl!lDl!mt 

The High Teclmology Devclopsent Corporation is preparing an envirormental 
impact statement for the subject dcveloplellts. A copy of the environ­
mental assessment and notice of preparation of an environmental impact 
sta~t for the project is attach4!!d. The proposed acticns will include: 

Develop.en.t of 547 acres of vacant land adjacent to the Keahole­
Kana AirpOrt .. whic::h is: currently covered with lava flows, into 
an O:ean Scimxe and Tedmology Park for coomercial developoent 
of aqlBcu1ture/uricu1ture products and ot~r related acti.vities; 

~ion of the existing research facilities at the ·adjacent 
Natural Ibtrgy Laboratory of Hawaii to incorporate cOIIlOercial 
aquaculture/.ariculture d~nstration modules and additional 
energy projects; and, I 

Inst.ailation of pt,~t pipes in the ~, offshore of 
Xeahole Point, to support the ocean water requirements of the 
above projects. " 

, 

The proposed litwaii Ck:ean Sci~ ~ Technology Park will provide space 
and facilities for. the ~rciBli%8.tion of projects doveloped at the 
~tural Energy laboratory of Ha~ii~ 



NT. Francis G. fbwarth 
April 18, 1985 
Page 2 

We velC(DI' your c:oments on the proposed action and any suggestions you 
may have for additional itms w be adcJ.rassed ·in the cnviranJDelltal illpact 
statl!DOllt,. Please rote that t:h$ deedline for ~nts is April 23. 
1985. CaDe:nt5 sbauld be scmt to: 

Mr. lIilli .. N. Bas', .Jr. 
High Teclmology Develot-tt (lJl:PJl1ltion 
Central Pacific Plaza .. Suite Z5l 
220 South King Street 
Ibnolulu. l-kwaii 96813 

Attac::blstt 

\lory truly yours, t3 
I~~ 
WUli ... M. ~ Jr. 
~ive Director 

--_. 

I 
:~ 

,. 
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Mr. Francis G. Howarth 
Entoaologist 
Bernice P. Bishop Museu. 
r.o. Box 190aO-A 
Honolulu. Hawaii 96817 

Dear Hr. Howerth: 

Subject: Environaentel.I.pact State.ent Preparation Notice-­
Development Plan for the Haweij Ocean Scien'ce & 
Technology Park and Proposed Expansion of the N'atural 
Energy' Laboratory of Hawaii at Kcaholc, North Kona, 
Hawaii 

Thank you for your inte!re!st in the! subject project., w~ aailed 
you a copy of the'notice of preparation, on April 18, 1985 and 
to date have! received no f~rther co._ents fro. you, our 
consultant, Ms. Marilynn Metz: of The Traverse! G,rou:p, Inc. has 
b~en unable to,reach you by phone. WI!" Bre planning to file the 
draft EIS on July 5, 1985~ Please contact Ms. Metz at 732-714~ 
hy June 28. 1985 if you have any further co •• ents on the 
project. 

At the present tiae'We are not certain if all of the RnchBline 
ponds that were .entioned in the NOP are still in existence. 
The Ar.y Corps of Engineera haa agreed to visit the sites end 
verify the nUBber of ponds Bnd their location. Although, a8 
st.ated in the HOP, the ponds were not considered significant by 
Mariolek and Brock during their 1975 survey. a .arine biologist 
I!': AddreSSing the biological values of the"ponds as report.p.d jn 
their study. ' 

ArchBeolog~cal aitigation acasures will 'be aJ-ldressed in the 
draf't EIS_ and incorporated into future- construction contracts. 
WP.- are interested in learning more Ab-out the .itigating 
.pasurea that you .alluded to' in your leUf"r" of Aprll 14. J985. 

w ... look forward to your co ... ents on thf'" draft EIS. 

Sin("~rply. 

r3if?:~!!:s~fo 
/" -: 
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RECOMMENDA nONS FOR PQTENllAL AQUAcu.. TURE PR.OJECTS 
AT t£l...H/HJST PARK 

The following sections present various types of aquatic life that would be potential 
aquaculture candidates for the NELH and HOST Park facUities. This summary is 
intended to be B preliminary recommendation of various organisms presently 
cultured in the U.S. and/or other parts of the world. Prior to attempting 
commercial product,ion or Rand D development, much more detailed technological 
and economic investigation is advised. 

These comments are based on the reports of the seawater pumped at the NELH site 
in Hawaii dated 7/83 for water quality and 10/84 for solar radiation. It is assumed 
that desired culture temperature can be achieved either by mixinq deep water with 
surface water or by utilizing solar energy. 

ALGAL cu..TlJRE 

The culture of various types of micro- and macro-algae is the most attractive type 
of aquaculture for a facility producing large quantities of nutrient rich water. 
Algae provides an opportunity to produce significant quantities of food for human 
consumption; food items for the culture of mollusks, larval crustaceans, and 
finfiSh; industrial colloids and agars; and pharmaceuticals. 

The micro-algae are single ceIled organisms which utilize the energy of the sun, 
available nutrients, and carbon dioxide Lo build proteins, fatty adds, and 
carbOhydrates. Many of these products are necessary for the growth aoo survival 
of filter feeders (mollusks), larval crustaceans, and finfish. The production of 
micro-fjlgae,. like diatoms of phytoplankton, can be performed in either raceway, 
tank or pond culture operations, any of which are feasible at NELH or HOST Park. 

is a genus of phytoplankton commonly used as feed for larval shrimp. 
, it has been grown in pure culture to its maximum density (growth of 

phytoplankton is exponential to the point of nutrient depletion or metabolite 
buildUp). harvested, and fed to the herbivorous stages of larval shrimp. There has 
recently been a great deal of success feeding frozen Chaetoceros to larval shrimp 
at Texas A & M University. This suggests that there may be an impetus for 
commercial production of Chaetoceros, depending on the needs of local hatcheries. 

"In Italy, three types of phytoplankton have been in commercial production for 
several years. Dunaliella, Tetraseimis, and Spirolina have been grown in shallow 
ponds of 2Dx50 metp.:fS. Paddlewht"els were used for aeration. Production was 
reported to be 65 tons dry weight per year based on 2.5 years of data. The number 
of ponds was not "reported. Tetraselmis was frozen for larval crustacean culture. 
Spirolina w.as dr"red and added Lo cattle and chicken feed. There was no walp.r 
exchange reported; however, most plankton culture is stagnant (without exchange) 
during the growout period. 

Culture of any phytoplankton can be accomplished using continuous culture 
tef;hniqu~s or using stl'lgnllnt culture methods. Continuou!; culturf! involvf>s slow 

moving sh,aUow water in a hlghly controlled structure like e raceway. Water is 
usually pumped at about 6-10· em/sec (a rate that allows the culture to reach the 
desired density). At the end of the raceway the cells are either harvested or the 
water is pumped to another modular system where the cells can serve as food items. 
In the "closed system" where the cells are harvested, the water is ullually reused 
pending the addition of necessary nutrients. 

Stagnant culture involves a t&nk or pond in which 8 "spike" of the desired organism is 
adde~ to fertilized water. The system is aerated using pumped air Dl". paddiewheeis 
until the culture reaches its maximum density (approximately 200,000 to 500,000 cells 
per mI). This can take from five days to two weeks depending on stocking density and 
volume of the growth area. For example, Phaeodactylum is a brown ahjae which is fed 
to larval shrimp (Penaeus vannamei. P. stylirostris. and P. japonicus). It has been 
grown and harvested at a rate of 500 9 Tdry wt.)!cubic meteVday. For comparison, the 
hiljlest fresh water production of algae found was 30 gm (dry wt)/cu meter/day. 
Theoretically, e one hectare pond, one meter deep would produce five metric Lons (dry 
weight) of Phaeodactylum per day. 

Micro-algae could be either harvested for asle or used as feed in a modular system on 
site. Both options would be supportive of Hawaii's aquaculture interests. Since most 
·shrimp hatcheries produce their own plankton, prices. would be established locally; 
however, there are commercial larval shrimp feeds on the market which could provide 
8 price base in the U.S. Other micro-algae (e.g., Spirolina) can be harvested. dried "and 
sold as a supplement to live-stock feed companies. The price would be determined 
locally. 

The NELH/HOST Park facilities should have an advantage over most shrimp hatcheries 
in that hatcheries are frequently plagued with contamination by undesirable organisms, 
not to mention cost of high grade" fertilizers. The nature of the deep ocean water 
would virtually eliminate contamination problems .as well as reduce fertilization needs 
(if there are any). These advantages would help make shrimp culture more 
economically attractive in Hawaii. 

The culture of macro-algae is in practice in many parts of the world including the U.S. 
Macro-algae is produced in Japan" and experimel1tatly at NELH for food; e.g., 
~. Macro-algae also plays an important role in industry as it is the source of 
agars used in food and microbiology and" is the source of carragenan used in making 
colloids like gelatin, fat stabilizers, emulsion stabilizers, dessert gels, pizza, antibiotic 
stabilizers, and fertllizer encapsulators. 

~ has been found to be the only macro-algae from which microbiological grade 
agar can be produced. American Agar, based in Califomia, is the only U.S. firm which 
produces this high quality product. At the present time, they must import Gelidium 
because domestic supplies have been exhausted. There were no reports avai lable on 
commercial scale culture facilities of Gelidium; however, experimental cascade 
culture systems (stacked raceways) have produced 10-17 gm (dry wt)/day/squarf? 
meter. Agar yield of ~ is 20 percent end sells for more than $2DO/kg. A D.l 
hectare pond could yield three kg of micro-grede agar per day. 

, 

Other agar producing macro-algae have been produced through commercial growout. 
In Israel, Gracilaria is cultured in impoundments which yield 10 tons per hectare (dry 

2 



Recer:!t advances in the'. shrimp mariculture industry have lead to enthusiastic 
entrepreneurship worldwide and Hawaii is no exception. Intensive culture techniques, 
like raceway and small. pond cultivation of shrimp in tropical. climates, have made 
feasible 2-3 crops per year and brought shrimp culture to a profitable level. The 
primary constraint of the industry is insufficient seed stock. The facilities at Keahole 
offer an opportunity to establish a shrimp hatchery which would ,not only help meet 
local demands, but also stimulate the establishment of additional shrimp farms. 

A shrimp hatchery capable of producing 10 million post larvae (pIs) every three weeks 
(enough to stock 200 acres at 50,000 pis per acre) would require 6,000-10,000 sq ft. of 
building space. An indoor maturation area would. be necessary for housing a 
broodstock of 200-300 animals. Circular maturation tanks 5-6 meters in diameter and 
60-70 cm deep have been shown to be the most effective for shrimp copulation in 
captivity. Three tanks of this size would be sufficient to hold and acclimate 
broodstock and induce spawning. 'In addition, two 0.1 hectare ponds would be 
necessary outside thE" facility to rear and hold broodstock for future use. The 
matur::!.tion tanks would require ]00 gallons per· minute flow rate for three exchanges 

:per day.. The ponds would require approximately 100 gallons per minute for a 50 
percent exchange per day. 

The hatchery rearing part of the facility would consist of twenty 4-5 meter diameter 
. conical tanks each holding 20,000 liters when full. 'Following spawning, the tanks 
containing the larval shrimp would be gradually' filled as the larvae grow so there'is no 
exchange necessary until about the seventh day. Assuming ponds are stocked with 
PL7-PLlO, (7 to 10 days at the post larval stage). there would be a need to exchange 
water at ,50 percent per day for 10-]4 days out of each 24 day cycle. This would 
require 200,000 liters per day or a little less than 100 gallons per minute. 

The characteristics of Keahole would be advantageous for any type of hatchery 
because of the on-site capability of producing food for the larvae. In the case of a 
shrimp hatchery, ample: phytoplankton and Artemia could be produced in ten to fifteen 
S.OOO liter tanks (see above), and two 20,000 liter raceways. Other support facilities 
which would require some pumped water in the hatchery would be a plankton culture 
room, a lab, and a harvest area. Solar collectors could be built into the roof to acquire 
the desired temperatures. 

MOLLlJSI( CULTURE 

There, are several species of mollusks which are attractive aquaculture candidates for 
the NELH/HQST Park sites. Mollusks are filter feeders which means that the costs of 
feed would be minimal since plankton production at the facility would be part of the 

, operation. 

In terms o,f- economic return, clams' (Mercenaria) and oysters (Crassostrea end Ostrea) 
have the highest market value in the U.S. However •. shipping costs of fresh product (in 
the shell) to the mainland might not ,be cost effective. Either a local market should be 
identified or processing (shucking) would have to be performed on sit.e, to reduce 
shipping weight. 
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wt) per year. Depending on the quality, Gracilaria sells for $700 - $1000 per ton. The 
operation claims a 50 percent profit. , 
Laminaria is 8 medium grade food In Japan, B source of cattle feed suppl~ment in 
Ireland, and a source of agar for the food industry. Leminaria has been grown in both 
tanks and and raceways and produced 14 gm (dry wt )/sq meter /day (about the' same 
yield as Gelidium). . 

A ten hectare macro-algae facility at HOST Park might yield 100 or so' tons of dried 
,plant materiel per year. The value would depend on where processing facilities were 
located (on site is not unreasonable). A ten tlectate facility would require SO percent 
exchange of water per day (continuous floW) which would equal 5,000 to 10,000 gallons 
per minute. Paddlewheel aeration and some recirculation would be an effective way 
to redu'ce pumping needs. 

CRUSTACEAN CUI.. TURE 

The culture of crustaceans at NELH or HOST Park is attractive because it already has 
a track 'record in the state. Shrimp has been under experimental development for 
many years and the water quality, reduced pumping costs, and land availability should 
provide a greater margin of profit. Artemia culture would 'also be feasible at this site 
because shrimp hatcheries and the aquarium industry are highly dependent on the 
availability of brine shrimp. 

There have been various attempts to culture Artemia throughout the world. In most 
cases, 'Artemia cysts are used as seed stock. The newly hatched nauplii are either used 
as feed for larval fish and shrimp or the naupJii are railled to adult size and harvested. 
Following harvest the brine shrimp are either packaged and frozen for the aquarium 
industry or. in some cases, freeze-dried. Dried Artemia is a source of protein in 
ehrimp and livestock feeds. 

Production levels vary depending on the type of system used. SEAFDEC in the 
Philippines reported that continuous culture of Artemia (allowing the adults to produce 
offspring) yielded 3-5 kgs (wet wt)/cubic meter/day. Pond production of Artemia at 
the same facility yielded 150 gm (dry wt)/cu meter/day (15 kg wet). Thest.L5'oil( 
upwelling facility reported that'15 gms of cysts yielded 2 kg (dry wt) of 'Artemia in 
two weeks. A Florida firm, which closed down due to bacterial contamination 
(attributed to constant high temperatures), reported that sixteen 20,000 gallon 
raceways produced 200 kg/week of live Artemia. These were sold live to the aquarium 
industry for $22/kg (] 980). Artemia were introduced 8S cysts and hatched. This was 
reported as a sta.gnant system; therefore, water exchange occurred following each 
harvest (320,000 gallons/wk). 

Artemia feed on a variety of phytoplankton which could be produced at NELH/HOST 
Park. The flow rate in a raceway or pond system would be determined by maintenance 
of the proper plankton density and oxygen levels; however, due to the high solar 
radiation levels and available nutrients, exchange rates should be less than 50 percent 
per day. 
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Oyster growth in intensive culture has been demonstrated to be 3 to 5 times thet of 
wild oysters. An experj"mentel oyster ferm in Hawaii reported that Pacific oysters 
grew to market size in 6 to 9 months. The oysters were raised in concrete raceways 
with windmill pumped water. Plankton raised in nearby ponds was added to the water 
to supplement the low plankton levels in the ocean water. 

The eyed-larvae (presettlement) of oysters can be purchased at a low cost from one of 
(leveral California firms in operation. The larvae are held in 5,000-7,000 gallon tanks 
at 20-2:4!C for about five days with no exchange. The tonks have racks of cracked 
ehell which provide a settlement surface. Commercial operations report that 20 
percent of 10,000,000 or so eyed-larvae stocked into each settling tank will usually 
eetUe to spat. Following settlement, phytoplankton are introduced as a food source. 
Chaetoceros has been shown to produce the most rapid growth rates (3 to 5 times that 
of natural waters). The density of oysters in the growout trenches end consequent 
flow rates would be determined by plankton requirements. less than 1000 gal per 
minute would be sufficient for a six hectare raceway system. 

A unique advantage of the NELH/HOST Park sites would be that temperature control 
prior to harvest could induce accumulation of fatty material and curtail spawning. 
The quality of oysters cultured in warm water has been reported to be less than 
desirable because of the development of gonads. Once the oysters reach harvest size, 
a slow reduction in temperature over a two week period to 13 to lS!C to simulate 
winter would assure a higher quality product. This cool water would be available on 
site. 

Another member of the mollusks which has en aquaculture track record is 1 apes. 
There is some demand for this clam in Japan where it sells for $0.40 - $0.70 Ikg in the 
shell), and in California where it sells for $0.60 - $0.75/Ib (me~t). However, it has 
recently been cultured as a source of food for shrimp and finfish culture operations. 

In raceway culture, 0.1 gm seed are slacked at 250-550 clams/cubic meter and grow to 
market size UO grn) in about 190 days. Some aquacultutists use them at 3-5 gm sizes 
which they reach in ]20 days. Hatchery reared seed stock cost about $.001 each. 
Production figures from Japan indicate 42.3 tons (whole weight)/year/hectare is not 
uncommon. At the St. Croix upwelling project 19-45 tons/hectare/year were reported. 
Flow rates in raceway culture were reported to be 50 em/sec in the St. Croix system 
in 2x8 foot racewtlys. Culture in a five hectare pond area would require 1000 gallons 
or so per minute. 

FJN="1SH CULTURE 

Fish groups which would be most compatible with the NElH/HOST Park facilities 
would be the herbivores and detritivores. These include mullet, tilapia, and carp. 
Although these fish would do very well at Keahole, there may be some marketing 
problems. TilApi~ and carp are not well accepted food items in thf" U.S. Due to the 
abundance of traditional fish in Hawaii, these culture candidates may be difficult to 
market. Mullet has a modest record of culture in Hawaii and there is some local 
demand for tllis fish; therefore, it may be worthwhile as a aquaculture candidate. 
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Mullet are a hearty fish species, and are relatively tolerant to low dissolved oxygen. 
They have been successfully reared under hatchery conditions at The Oceanic Institute 
in Hawaii, TaiWan, Philippines, and there hae been some experimenlal spawning on the 
East Coast of the U.S. Yields have been reported to range from 1 to 2 tons/hectare/6 
months. Water exchange rates of 5 to 10 percent per day are sufficient, so a ten 
hectare growout area would need 500 - 1000 gallons per minute. 

Other fish species, like white bass hybrids, have been demone:trated to be 
commercially feasible and may be g~od candidatee for the aite. However, these fish 
require a prepared commercial feed or natural feeds that would be difficult to produce 
economically on-site. The advantage of NELH would be that a hatchery could be 
established on-sile where the fish could be reared to the juvenile 8tages. There could 
also be some supplemental feed production like Tapes (clam); however, other types of 
nutrition would be necessary.,..-' These fish do well in cage culture; consequently, 
hatchery production could occur on-site and growout could be established in the 
shallow waters adjacent to the pumping e:ite at NELH. The water" pumping demands 
would be similar to the shrimp hatchery scenario (above). It is important to establish 
sufficient feed supplies to make an enterprise economically feasible. 

An additional potential finfish candidate for aquaculture at the NELH facility is the 
dolphin fish or mahi mahi (Coryphaena). The "market potential for mahi mahi is well 
known in Hewaii and is increasing on the mainiend, limited by supply from capture 
fisheries. It is estimated that the existing market for meh! mahi could be enlarged by 
two million pounds per year at the current price structure. 

For 8 two million pounds per year operation, it 18 estimated that the totsl land area 
required Is approximately ten" acres, which includes production raceways, post 
hatchery tanks, intermediate tanks, hatchery broodstoc:k, algae culture, and processing 
units. The total cold water flow requirements for this operation would be 
approximately 3,500 gpm with an additional 5,700 gpm of warm water required. 

The capital costs of this operation are approximately $2..85 million. It is estimated 
conservatively that a market price of $1.90 to $2.10 per pound of fish could be 
realized. At this level, a very attractive return on investment is possible. 

MOOlLAR SYSTEMS 

A variety of c~mbinations of the above aquaculture operations would be possible at 
NELH/HOST Park. These eystems could be run in tandem, by rearing the more cold 
tolerant end/or pure cultures first, then running the water to the open pond areas. If 
necessary, water quality could be enhanced with some biological filtration. 
Polyculture opportunities also exist. Shrimp have been cultured in Taiwan in ponds of 
Crassilaria. Mollusks have been cultured on the bottom of fish and shrimp ponds. 

SUMMARY AI'D CONCLUSJONS , 
, 

Several of the species "discussed present opportunities for the State of Hawaii in two 
ways. First, there are R&D operations that could be conducted at the NELH facility 
on a commercial basis, perhap,s taking the form of R&D branches of existing or 
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future 'aquaculture' companies based in Hawaii (or elsewhere). Or, second, the NELH 
site itself could support commercial growoot operations that evolve from and/or are 
lIupported by the R&D operations themselves. There are spillover or spinoff ventures 
(that could evolve from NELH.-based aquaculture R&D operations) to the adjoining 
HOST Park which should be ·considered and, indeed, the two entities will be mutually 
supportive and synergistic. The availability of nutrient rich cold water and/or the 
warmer surface waters are assets that make the NELH site unique. There are no 
known' facilities elsewhere that have the existing and planned flow capacities of the 
NELH/HOST sites. (See ,the section on competition.) 

The crucial factor in commercially developing both NELH aquacu~ture and the HOST 
Park aquaculture will be the actual cost of cold end warm water delivered to the 
respective sites. These costs will substantially affect the potential profitability of 
ventures at either operation. 

RecOl:,',otI,dations 

T!)e Keahole facilities present a unique opportunity for the Stete of Hawaii.' The next 
step in determining the specifk marketability of the site wilt be a more detailed 
design and merket analysis. Tt"le market analysis must be conducted in r:oncert with 
more detailed analysis and compilation of projected tenent use charges for water, land 
costs or rent, processing facilities, etc. With this information, a market test survey 
can be conducted during the next ,design phase. 

A package of cost and services should be prepared early in the design phase. This 
·information would l:!e taken to a number of investor groups and aquaculture firms for 
presentation and review. Personal interviews with at, least five of the ten groups 
expected to be interested should be conducted to ascertain the actual level of investor 
and/or operator interest in the new facility 

Based on experience in dealing with investor groups interested in aqu~culture, it is 
believed that strong interest will be expressed, conditioned, of 'course, on the 
projected operating costs and services that would be implemented. The most critical 
aSpect of test marketing will be the availability of solid end credible evidence that 
there is a firm commitment on the part of the, state to implement the required cold 
water pipe expansion and that the user charges are firmly established. 

In this light, it is further recommended that HOST consider the possibility of e central 
processing facility for the facilities. Depending on the exact mix of uses, it may be 
effective' and attractive to have a central processing facility that would accept fish 
and/or algal products from the tenants to be proc~ssed in various ways. It is difficult 
to specify the exact nature of such a fac:.ility, but'certain advantages in economies of 
scale, operational costs and shipping may be posssible. This facility could be run 
privately or as a cooperative effort between the HOST Park and the tenants. 

Competition to the I'ELH/HJST Facilities 

The racilities planned for the NELH/HOST Park are ce'rtflinly uniQue and offer 
potl'ntiaJ benefits to ::lquaculture developers and operators. The e'!(istcnr:~ of the cold 
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water pipe and the availability of deep water ateaS close to shore are attractive assets 
to the concept. 

The only other r:old water pipe facility _ that has been operated for aquaculture 
purposes, that is known is In St. Croix, the Virgin Jslands in the Caribbean. A private 
concern, Maritec, operated a cold water withdrawal for brine and penaeid shrimp 
culture development in the ,1970s. This work was discontinued several years ego, 
reportedly due to inllUfficient funds. No other refere;nces to similar facilities could be 
found. Puerto Rico has interests and activities in CTEC technology, but no reference 
to tieing this technology into an aquaculture facility IlUch as is proposed by NEtH 
could be found. 

It should be noted, however, that OTEC technology being developed and funded by 
USDOE has attracted interest worldwide, particularly In third world countries.. Jf a 
successful aquaculture park facility is developed at Keehole Point, it seet:ns probable 
that this same technology, relatively available to anyone, will be considered by those 
'countries where deep .water is close to shore. There ere many such locations. Thk; 
possibility is the primary competitive factor, but it is not judged critical, depending 
upon the development at Keahole Point. Jf the HOST Park is successful and fills up 
reh:itively rapidly, the emergence of other similar imtallations will not obviously 
adversely affect the NELH or HOST Park programs. Once aquaculture firms and 
operations are in place and operating successfully, they will probably remain, given 
attractive fee structures for occupancy and infrastructure, including the cold water. 
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SUMMARY TABLB OP OTEC AQUACOLTURB ALTERNATIVES 

TYPE OP CULTURB SPECres 

Cllllteeel'Ol 
DunalieUa 

Phytoplankton Tetr&.!lelml5 
Spirolll'l& 
Plllleodaetylum 

ALGAE 
Porphyra 

OeUdlum 
Nlero-alp. 

Oracllaria 

Lalllinaria 

Brine Shrimp Arternla 

CRUSTACEANS P. Vannamei 
_Marine_Shrimp _P._Slylir(lstr\!l 

Clams Mereenaria 

T.,.. 
MOLLUSKS 6.25 acres 

Oysters CtlMootreto 
Oslrea 

Mullet 

FJNF1S!:, White BJ.$! 
Dolphin 
(mahi-mahi) 

M.hl~m.hl 

• Extrapolated from experim~ts 10 commercial seale 
•• E&.!It Coa~t VlI.IlIe.s 

AREA WATeR PBODUcnOH 
REQlJIRED DEMAND RAT!! 

130 - 370 gpm (ponds) 
2.5 aere" 1.1 - 5.5 tons/day 

950 - 1800 gpm 
(raceway) 

100 tons/yr (dried plant mil') 

6.t1ltllSfday (mierograde agar)-
25 acres 5,000 - 10,000 gpm 

100 tONfyr (dried plant mat'l) 

100 tons/yr (dried plant mat'l) 

10.$ acres 23,600 - 30,~00 salIwk $20 - 670 ibs/wk 

0.5 acres HIOgpm. 10,00,000 pl:l/3 wll3_ 

1,000,000 el.o.ms!llcre/yr 
1,000 gpm 

2,000,000 elams/acre/yr 

400 gplll !OO,OOO oysters/aere/yr 

25 aeres sao - 1,000 gplll 880 IbS/acre/yt 

500,000 - 1,000,000 
0.25 .• eres 100 gpm fingeding1l/y~ar 

10 aeres 3,500 gpm (eold) 2,000,000 Ib/yr 
5,101) gpm (warm) 

sELLINa TYPII OP 
PBJCB PERATIO N 

PM'" 
Determlned locally 

l\aeewIYS 

$100-$1,000/lon 

no - $nS/Ibs 
Raceways 

$101H1,OOO/tC)fl 

$100..$l,OOO/lQll 

UO/lbl Raceways 

$!O _- $lO/I,O_DO P!s Hatehery 

$0.07 - $O.IO/elam-

Raceways 
$0.05 -$O.07/oyster 

Determined locally Ponds 

$6.25 -$O.SO/fnglng Hale~ery 

$1.90 ~ U.IO/lb Raceways 
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I. TECHNICAL EVALUATION OF THE BOUNDARIES OF THE CONCEPTUAL 
USE OCEAN CORRJDOR: 

The primary technical considerations for establiShing the 
boundaries of the Conceptual Use Ocean Corridor (CUOC) are 
the potential ocean water ... equirements for NELH and the HOST 
Perk, and the most cost efficient ... outing of the water to the 
users. Figure 1-1 shows the present ocean research corridor 
offshore NELH and the proposed CUOC encompassing the NELH and 
HOST Park ocean frontage. The following discusses the 
reasons fa ... establishing the proposed northern, southern and 
~fshore boundaries of the CUOCo 

1I. Northern Limit. The deep wate .... bottom cant-ours 
offshore the site run in app ... o~imately a NNW-SSE alignment. 
Since t.he sho ... e] ine north of f<eahole Point curves towards the 
NE, the distance from shore to deep cold water (at leas.t 
2,000 ft depth) increases substantially as you get furthe ... 
north from the point. The cold water offshore pipe ca ... ries 
the largest risk and cost of any ~omponent of the cold water 
supply system, and therefore it is desirable to minimize the 
CWP offshore length. The warm water offshore pipe does not 
have this constraint, since the intake is located nearshore 
in ... elatively shallow water (less than 100-ft depth). For 
the WWP, it is desirable to minimize the overland pumping 
distance to the users. Any potential ocean water discharge 
p:ipe wouJ'd also be located as close to users as possible to 
minimize overland construction costs. Thus, while it is 
unli~ely that a future CWP will be sited beyond the present 
northern bOlmdary of the OCean corridor, we do not wish to 
prec:lude the potential siting of. a WWP or ocean water 
discharge pipe serving potentia] users located north of the 
preseont NELH facilitieS. In addition, possible future 
projects which require ocean frontage (such as wave energy 
conversion) are more desirably accomcdated north of Keahole 
Po:int to prevent infringement on the beach ·a ... eas and 
potential CWP "'outE'S south of .kea.hole ·Point. Fo ... these 
reasons, it is recommended that the northern CUOC limit at 
the coast be located approximately 4,500 feet NE of the 
p ... esent northern corridor boundary. 

b. Southern Limit. Between Keahole Point and the HOST 
Park, the distance from shore to deep cold water at the 2,000 

'foot depth increases slightly ·as you get further south from 
the point. The estimated offshore cold water pipe length for 
a CWP ... oute directly frontIng the HOST Park is approximately 
2,000 feet longer than for a CWP route f ... om ~eahole Point~ A 
pre~iminary cost evaiuation between the two CWP routes for a 
supply system to the HOST Par~ indi~ated that the order of 
magnitude cost~ for both routes were approximately the same. 
While the overland pipe length was approximately 7,000 feet 
IE'S"; for the HOST P.oorl· route than' for the t<eahole Point 
route, the adr.htjonaI 2,000 feet of o'ffshore pipe for the 
HOST Parlo- rOLlt!? w"'~ a slgnificant offSf?t.ting factor. A CWP 
rCH..Itp. rlirectly offshore thE' H(lSl PClr~' would probably require 
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relatively more construction o!Iictivity in nearshore w'aters 
than a'CWP route o~f Keahole Point, since the shallow water 
zone offshore the HOST Par').: is wider than off Keahole.Point 
and hence may require more tren~hing and excavation work. 
However, since detailed ba'thymetry ,is not yet available 
offshore the HOST Park, estimated offshore CWP costs are very 
conceptual. It is possible that detailed ~fshore'survey5 
may identify favorable route(s) for the CWP south of Keehole 
Point r!!!Sulting in lower overall. construction costs. Another 
consideration for future CWP's is the limitation on the 
maximum number of pipes which can be placed within the 'sand 
channel offshore Keehole POint, which serve~-as the existing 
12 inch CWP route through an area of large basalt 
outcroppings and -boulders at the 300-400 foot shelf brll!ak. 
It is anticipated that two future pipelines, 'in add'ition to 
the planned 15 inch pi'peline for Hawaiian Abalone Farms and 
the planned 30 inch Department of Energy CWP, can safely be 
accomodated within this sand channel route. Any addjtional 
CWP's may need to be routed south of this area due to the 
increased risk of potential damage to the already existjng 
pipelines. Also, a"WWp system serving the HOST Park would 
probably be loca'ted south of KlI!ahole Point to minimize 
onshore pipeline and pumping costs. Therefore, it is 
recommended that the southern CUOC limit.be located at the 
southern property boundary of the HOST Park at the coast. 

c. Azimuths of Northern and Southern CUOC Boundaries 
From Shar'e. Beneral ly, the shorte_st route to the required 
depth is desired for offshore pipeli~es. This typically 
results in pipelines being aligned perpendicular to the 
bottom contours. Also, for pipelines laid directly on the 
ocean bottom, an alignment which is not perpendicular to the 
bottom contours results in lateral forces on the pipe causlng 
it to want to slide Dr roll, sidl!ways down thlEl' slope unless 
restrained. Thus, the recommended azimuth from shore for the 
northern and· southern CUDe boundary is 250 oT, perpendicular 
to deepwater contours. 

d. Offshore Limit. The need for suffi.ciently low 'ocean 
water temperatures ~or OTEC 'and cold water aquaculture <8-10 
degrees C) is the governing' crite-ria for the minimum offshor,e 
limit of the CUOCo This cold water source is available at 
nominal depths of 2,000 felEl't or more." In addition, pot'ential 
future projects which may require the mooring of platf:orms or 
facilities offshore (such as floating OTEe or' desalinization 
pilot plants) will. need to be located suf~ic:iently seaward of 

, the CWP's to prevent interference with and possible damage to 
the pipelines. Therefore, the offsho,.e limit of the CUOC 
roughly parallels the deepwater contours at the approximate 
700 fathom <4,200 foot) depth. ~rom an offshore distance of 
approximately 2.3 miles along the southern CUOC boundary 
azimuth', the recommended offshore· boundary azimuth is 340-r 
northward to the point of int.er'SE'ction with the northprn CUOC 
boundary, a dlstal'1ce of appro):imately 2 miles. 
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2. EVALUATION OF THE OTEC MIXED-WATER DISCHARGE PLUME FROM 
THE PROPOSED DOE, SERI MAJOR MODIFICATIONS PROJECT AT NELH: 

Based on the available information to date, the following 
parameters have been established for the project: 

Cold water intake: Volume r.te, Q: 6,500 gpm 
Intake depth ~ 2,000 feet 
Pipeline length ~ 6,000 feet 

Warm water intake: Volume rate, Q: 9,500 9pm 
Int.ke depth ~ 40 feet 
Pipeline length ~ 1,500 feet 

Hixed-Water Discharge: Volume rate, Q= 16,000 gpm 
Discharge depth ~ 200 feet 
Pipeline length -;{ 1,600 -feet 

The behavior of the mixed-water dischArge plume was 
predicted using a nearfield plume model which was developed 
to describe the potential impacts from a proposed 40 MW OTEC 
Pilot Plant offshore Kahe POint, Oahu (Koh et aI, 1984). A 
48 inch diameter discharge pipe was Assumed for this 
evaluation, based on the conceptual design. The mixed-water 
discharge temperature and salinity ~re assumed to be 
proportional to the combined cold water and warm water inta~e 
characteristics. The cold, water temperature and salinity 
vary little throughout the year~ Based on measured data from 
the existing NELH 12 inch diam~tll!r cold water pipe, the 
temperature ranged from a minimum of 9.5 degrees C to a 
maximum of 10.5 degrees C. An av~rage value of 10 degrees C 
is used for this evaluation. The cold water salinity range 
was 34.27 ~.to 34.37 ~., with an average of 34.31 ~.used in 
this evaluation. The warm water temperature and salinity 
exhibit greater variability due to the sea50nal dif~erences 
in solar heating and rainfall, and the influence of the, 
nearsurface currents. Temperature and salinity ,data 
collected south of Keahole Peint for thll! proposed Kailua-Kena 
Northern lone Sewerag,e System ocean outfall (Sea Engineering, 
Inc., 1985) were used as a basis for evaluating the plume 
characteristics under typical ambient conditions. For any 
given temperat.ure/salinity profile~ the warlft water parameters 
at the 40-foot depth were used in the determination of the 
mixed water discharge parameters for that particular plume 
evaluation. 

The mixed-water discharge plume, being colder and 
therefore denser than ambient water5'at the 200-foot depth of 
dis~harge, would remain submerged. The initial momentum­
dominated plume would' flow along the bot.torn until reaching 
eQui 1 j brium densi ty wi th the surrounding water, whereupon the 
plume will spread laterally and be advected, away from the 
area by the neiJrshore currents. The consi derations ,are the 
depth and excursion of the plume prior to reaching ambient 
density. DLU'! to the depth of discharge at 200 feet, there is 



little potential ~O~ deg~adation of the wa~m wate~ intake 
soun:e at 40-foot depth. Howeve~, depending on the maximum 
equilib~ium depth of the "plume, the~e may be some potential 
for deg~ading the cold water sou~ce, however slight. 
Therefo~e, this evaluation Mas accomplished to dete~mine the 
potential maximum, as well as minimum, depth of plume 
subme~gence. 

Table"2-1 summa~izes the ~esults for cases under two 
typical density profiles of offsho~e waters, depicting 
potential maximum depth of plume 5ubme~gence (winter) and 
potential minimum depth of plume submergence (summe~)M The 
maximum excursion of the plume in the offsho~e direction 
occurs for the condition when the alongshore current speed is 
ze~o. When a current field is imposed, the plume is ca~ried 
alongshore with the currents, and generally reaches ambient 
density at shallower depths and mere quickly with greater 
current speeds. A typical maximum alongshore current speed 
of 1.5 ft/sec (0.'1' knots) was used in this evaluation. to 
provide an indication ~ the magnitude of alongshore 
excursion of the plume. Figures 2-1 through 2-4 graphically 
depict the mixed-water plume characteristics for the cases 
summarized in Table 2-1. 

For each case~ fou~ individual figures are shown (a-d), 
depicting the spatial and physical parameters of the plume: 

(a) shows the offshore excursion distance (X-direction) 
of the plume as it sinks to its "free" equilibrium depth, 
assuming that the plume was not constrained by the ocean 
bottom. The ocean bottom is depicted by the double chained 
line. Also shown on the figure is thp Sigma-t ·density 
profile of the ambient waters_ 

<b) shows how the plume might probably flow along the 
ocean bottom until reaching equilibrium depth, since in 
reality the ocean bottom constrains the plume from sinking to 
its "free" equilibrium depth as depicted in (a). The plume 
is simply redrawn by fitting its characteristics at depth to 
the corresponding X-location along the bottom profile, and 
does not ~epresent an analytical solution to the real bottom­
constrained situation~ 

(c)' shows the alongshore excursion distance of the plume 
in which the current is moving in the positive Y-direction~ 
The distance, S, is the ljneal distance along the plume 
centerline. This output represents the plume ,behavior 
assuming no interaction with the ocean bottom'~ 

(d) shaMS the p,a~ameter!S of depth (n. time (T), !Speed 
(U)t and concentration (e) at the plume centerline as a 
function of the offshore excursion distance of the plume. 
This output rep~esents thE' plume pa~ameters "assuming no 
interaction with the ocean bottom. The arrows point to the 
values at equilibrium density. 
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iTable 2-1 
Summa~y Results for Hixed-Water Discharge Plume 
Under Typical Extreme Ambient Density Conditions 

Figure no. 

Profile nOM <1> 
Profile date <1> 

Discharge Temperature (-C) 

Discharge Salinity C%.) 

Alongshore Cur~ent 
Speed (ft/sec) 

CL Plume Depth at 
Ambient Density {ft} 

Time for Plume to Reach 
Ambient Density (sec) 

CL Plume Velocity at 
Ambient Density (ft/sec) 

CL Plume Alongshore 
Excursion Distance from 
Point of Discharge (ft) 

CL Plume Concentration 
at Ambient Density 

CL Plume Dilutioh 
at Ambient Density 

Case 1 

2-' 

4 
2/6/84 

19.0 

34.62 

o 

-382 

180 

1_01 

o 

.072 

13:1 

Case 2 

2-2 

18 
7.120/84 

19.4 

34.34 

o 

-259 

70 

1.27 

·0 

~181 

5:1 

Case 3 

2-3 

4 
2/6/84 

19.0 

34.62 

'_5 

-358 

110 

1.69 

71 

.021 

47: 1 

Case 4 

2-4 

'8 
7/20/84 

19.4 

34.34 

1.5 

-247 

40 

1.86 

17 

.069 

14: 1 

<1> Ambient tl!mperaturels.linity profiles from Sta,tion 3 offshore 
Kealakehe in 450-foot Nate~ depth (from Sea Engineering, 1985) 
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(.) 

Offshore 
excursion of 
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constrained by 
ocean bot tom) 

(b) 

Offshore 
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plume (con­
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ocean bottom) 
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The plume model was r-un for' many mar-I! ·C.5es than are 
pr-esentl!d her-ei n. However, ont y the· extreme cases are 
included to show the probable minimum and maximum depths of 
plume submergence. The results indicate that the OTEC mixed­
water discharge plume from the proposed DOE project at NELH 
will have little potential for impacting either the warm 
water intake sources or the cold .. ter intake sources at 
Keahole PDint and the HOST Park. The disch.r-ge plume is 
I!'xpected to remain on the shelf region at depths IjIreater than 
200 fl!'et and shallower than 400 feet. Due to limitations of 
a numerical model. physical model tests are being undertaken 
to evalUate the plume characteristics and to determine the 
optimum discharge depth. Fig. 2-5 shows typical photographs 
of the plume in the model e)(peri·~nt5 • 

Due to the eKisting and planned futUre pipelines in the 
area off Keahol'e Point, supporting both rl!!search and 
commercial operations, there is concern for the potential 
impacts of any discharge waters within the general area. 
While it is generally feared that strong .l.ongshore currents 
may carry "pollutants" from an adjacent discharge source into 
the pristine intake source waters., it has been generally 
proven that the strong currents tend to quickly dilute and 
disperse the discharges due to greater turbulence and mixing. 
However:, finite amounts of potential "pollutants" ·are 
advected with the currents, although their concentrations may 
be very di lute. The currents off'shore Keahole Point and 
Vicinity are dominated by two physical processes. The first 
is the astronomical tide, which drives reversing tidal 
currents with periods in the semi-diurnal and diurnal range. 
The second is the formation of large-scale eddies, which 
propagate out of the Alenuihaha Channel and influence the 
currents along the West Hawaii Coast. These eddy flows vary 
in strength· and areal extent, however, they frequently 
dominate over the nearshore tidal currents and may persist 
for many days. Figures 2-6(a) .and 2-tdb) show a continuous 
segment of current data from S October 1983 (1200 hrs) to 19 
October 1983 <1200 hrs) , from a current meter moored in water 
depth of 350 feet directly offshore Keahole Point. This 
current record is from an un.published data set obtained by 
Edward K. Noda and Associates for the deployment. of the 48 
inch cold water pipe at Keahole Point, sponsored by the State 
of Hawai i throu'gh OPED and the' Solar Energy Research 
Institute. The current sensor was located 50 feet below the 
water surface and recorded data DOCI!' every 5 minutl!S. Each 5-
minute data point ,is shown on the figUre'S .$0 a current 
vector,' depicting the speed and direction towards which the 
current is flowing. Also included on the figures are the 
t.idal height fluctuations. Figure 2-6.(8) ·shows oil typical 
eddy-dominated current ·flow. Thl!' larger ~dy resulted in a 
persistent northward flow over a period of about 5 days, with 
maximum speeds of about 1.S knots. This eddy then either 
dissipated or migrated out of the range of th~ current meter, 
and the following week (Figure 2-6(b» was marked by the 
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r~ve~sing tidal cu~rent5, with typical maximum speeds of 
about 3/4 to 1 knot. Clea~ly, under 'a st~ong eddy flow 
sitUation, ."pollutants" can be carried over great distancl!s 
yery quickly. A disc~et'e pa~ticle being carried along at the 
same speed as a 1.5 knot current will travel over 40 miles in 
one day. 

There are two reasons why the OTEC ,..x,(ed water di scharge 
plUMe would have little potential for impacting the 
nearsur4ace and deep intake source waters. One is·the fact 
that the discharge water will contain no foreign 
"pollutants". except for very small amounts of chlorine which 
may be required to prevent biofouling of the heat exchangers. 
The spcond reason is the fact that the discharge, at a 
nominal depth of about 200 feet, would remain within some 
layer between the Rearsu~face warm waters and the deep cold 
wate~s. Once the plUme reaches ambient density, since the 
scale of the horizontal motions is so much larger than the 
vertical.motions, the discharged waters Nould be carried away 
from the area rather quic~ly* 

While the chemical and biological implications of the 
mixed-water discharge were not evaluated in detail, the 
potential impacts are not expected-to be significant. 
Provided that the intake waters are used solely for OTEC and 
not aquacultUre activities. the discharge water will have no 
Significant contaminants. The mixed-water discharge, 
however, will have slightly elevated levels of nutrients 
compared to the ambient waters at the ZOO-foot discharge 
depth, since thp deep cold water has relatively higher 
nutrient levels compared to t·he near surface waters. From the 
plume model results, however, the dilutions at equilibrium 
density are adequate to reduce the mi~ed-Hater discharge 
concentrations ol nutrients below Class'AA criteria. 

4 

3. DESCRIPTIONS OF TYPICAL! OFFSHORE CWP DESIGN AND CONSTRUCTION 

Th@ design and con5tr~cti~n of cold water pip@s (CWP) for 
either OTEC or cold water aquaculture purposes is" in general, 
conceptually based on the ~xi5ting state-of-the-art of offsho~e 
pipeline construction. 'This state-of-the-art is pr-ilnBrily 
obtained from the offshor@'oil and gas industry, once-through cool 
water intake and discharge'systems for power plants" and the 
design and construction of·ocean wasteKater disposal systems. 
While a viable history-base is available for offshore pipeline 
design and construction, thl!re are substantial di ff@rences in the 
requirements for OTEC-related CWP's Versus industry standard 
offshore pipelines. One of the most significant aspects of OTEC 
CWP's is their large diameters dict.ted by the large flow rate 
requirements. For example~ oil and gas pipelines are in the 1-3 
ft diameter range, Nastewater outfalls are. in the 3-12 ft diameter 
range, once-through power plant cooling water pipelines extend to 
14 ft diameter, while proposed commercial scale QTEC cold water 
pipelines ha~e been envisi~ned to 30 ft diameters. 

Since only research or pilot scale OTEC projects are 
envisioned at NELH, the cold water flow requirem~nts are 
significantly reduced. such,: that CWP's in the range of 1-3 ft in 
diameter are anticipated. : Maximum flow requirements for the NELH 
and HOST Park .quaculture projects ar.e also anticipated to be 
satisfil!!d by CWP's not exceeding 4 ft in diaMeter. These 
diameters now fall within the range of the present state-of-the 
art for CWP 'design end' constr·uction. 

In addition to<diameter size, OTEC and cold water aquaculture 
pipelines are also unique in that the intake lDtation~ must be in 
very deep water in order to aCCI!!55 the cold water resou~ce. Thus. 
typical intake water depths in excess of 2,000 ft are generally 
required. Depending on the local bathymetry" the length of the 
pipeline required to reach_these extreme depths can be 
substantial. For the Keahole Point regi on, the local bath.ymetry 
characteristics require pipe) ine lengt.hs of at least '6,000 ft or 
longer in order to reach the desired cold water resource. 

A further requirementi of the CWP is that the cold water 
temperature must be preseryed in order to utilize this resource 
onshore. For large diameter pipelines, in5ulation is generally 
not necessary due t~ the l~rge volume of flow as compared to the 
circumferential pipeline surfac~ area for heat transfer. For 
pipelines in the 1-4 ft diameter r.nge, insulation considerations 
are necessary to insure the thermal resource at the onshore 
terminus~ Finally; the cost of construction and/or deployment of 
the CWP is the most overriding factor in the economic feasibility 
of the use of this cold water resource. With these many 
constraints, the requirement for .CWP'5 provides a very fertile 
region for unique and innovative designs as well .s creative 
construction techniques. Without this special attention, .the 
risks involved in CWP desi,qn and construction would be 
prohibitive. ]n fact,. even; with. this special attention, the risks 
associated with CWf' constr,uc:tion are much larger than with 

, 
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conventional shoreside projects. 

In the past decade, driven primarily by the OTEC research 
program, a' great deal of study !lind re-5earch has been focused on 
CWP designs, although onlY'one operational shore-based CWP has 
actually been constructed. in the U.S •• This is the "Interim 12 
inch Cold Water Intake" at NELH, Kea'hole Point, Hawaii. The other 
wil!'ll known OTEC program called "Mini-QTEC" did uti lize a 24 inch 
CWP. but this CWP was suspended from oil floating platform and thus 
thil!' design.and construction techniques were vastly different than 
for a bottom mounted pipeline. The numerous OTEC CWP research 
studies previously underta~en·h.ve concentrated attention on the 
avai I able state-of-the-art of other industrial pi'pel jne designs 
and generally attempted to extend these essentially proven 
techniques to future tWP.design .. The difHcul'ty with this 
approach is that the large diameters coupled with the very great 
water depth, requirements clearly extend -prototype commercial CWF' 
desi gns consi.derabl y beyond the' present state-of-the-art. Thus. 
significant extrapolations are required beyond the present state­
of-the-art~ and as a consequence. the,estimated construction costs 
for commercial scale CWP's are very large and have a very high 
risk factor associated with genera] acc~ptability and validity. 

To focus attenti on on the most probablf! type of col d water 
pipe deSign for 'future CWP's 'at Keahole POint. it is 'usefUl to 
describe in' some detail the design and construction of the 
existing and uniquely operational 12 inch cold water intake system 
at NELH. In order' to reduce the CWP construction cost, the design 
of the 12 inch CWP System involves very unique features. The 
sel ected pipet i ne material was high den,si ty polyethylene (HDP) 
which has excellent thermal insulating charact~ristics. 
Individual sections are easily joined using a fusing machine. and 
the str~ngth characteristics of the pipe were sufficient to 
withstand deployment loads. 

Intrinsic in the material selection was' the special design of 
the pipeline to avoid bottom abrasion. Figure 3-1 describes the 
overall ptan view of the 1"2 inch CWP design and Figure 3-2 shows 
the offshore elevation view •. Ir:- order to avoid the possibility of 
damage and abrasion to thE' CWP, the pipeline was laid in a sandy 
bottom area between water depths of 200-500 ft as determined by a 
side scan sonar survey 'and submersi'ble. reconnaissance surveys. 
This sand channel 'offshore of Keahole Point. provides a safe route 
for the CWP bet'ween rocky, high relief basalt areas. In this 
sandy region out to the 500.ft depth. the CWP Mas bottom mounted y 
with 500 lb concrete-blocks anchoring the pipeline onto the ocean 
bottom. Beyond the sand channel in water depths greater than 600 
ft. the offshore slope is very 'steep in the range of 3S degrees 
-from 'horizonta1, and submersible reconnaissance ·surveys indicate 
that large rock outcroppings and surface protrusions may occur 
along the CWP path. These surface geological features could 
~asily damage a bottom mounted HDP pipe. ConsequE'ntly. the 12 
i nc.h CWP" desi gn ut iIi Z E'$ a t.mi Qt1e catenary concept 9 where the 
pipp.l1ne tran~itjon5 in the> '500-.foot water' depth reQion from a 
bottom' mounted plpl?l inE' to a ~lo,1J.ting~ c.atenary dF.'sign. HDF' 
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/TI-=-t""'1011 is 1",,<;::; r.rpn~5~ than watE!'r~ and consequently its natural 
b~'ovi'tncy is orimarllv used +:p Ii?t the pipe off the bottom. 
FiOI.r'e ;";-2 pr'ovidf"s .;:t ~r·he>mat.ic description of thIS' dif.f£"rent. 
ch.u .:let",r; o:;;t i co; nf th~ bot tor mounted and catenary port i on,;; of the 
1;' Inch CWF'. I 

The> 12 inch o~f~hore CWP was deployed in a two-day oppration. 
Ol·rjnq lhp firo;t day. thp bO,t.tom mounted section wa'S dp.ploved with 
t~ ... r:Clf1r:r"",t~ .... neho .. blocls <'I,t:tached to the pipe. This -lir""t 
s~r:1 lon Q·f Ilinp Wi't"; ~bottt 3~200 ft lontl i'tnd was towed to thE" 
I(p;;.hol e F·oi nt <;i t", from Kawa1 hae Harbo;'. Ouri nQ thj 5 t<:lwi nq 
oppyoaticm. the pippline was 'filled with air and capped at each 
p.nr.f to prov1 riP btloy~nr.y <;i nC,e the pi pRI i ne was a1 rer.tdy bal J ast ~d. 
!JI,,·P thp o;horI?Wi't..-rj end was. s,p-cured to the' bottom, wo'\ter wa'S tll",n 
p~'mp~d into th1S n~",rshDre t,erminu5, while air wa'S vented .from the 
n.f~shorp. .".nd. As the pl]:?E'line f.iJled with watE>r, the air-filled 
'Se><:\'.lon 0+ pipp remained on It he '::Our face while the water' filled end 
SF'1.I-.1eod to t_h'" bottom, formi;ng an "S" shape. In or'der to lnsure 
th-'iO t_ th~' GWP dirJ not ,,",xcr::-ed ithe allowable bending radius, tension 
w.;:os pl~r;"",r;I. on the sE'Clward en,rJ of the pipeIi ne, whi ch t:endeod to 
str"",tch j tout, th<?rpby red~',cintl the shClrpness o.f f:he 0'5" shape. 
1hio; pullinQ p"weor WCle; provfded by tug boats. with the tension 
mconitored by CI runninQ tensi:ometeor. FiQure 3-3 shows a sJ-elch of 
the pipe-lowerino oppration.' This initial bottom-mounted section 
w""s sufficiently 10nq, such 'that it included part o.f the 
unbr"lilasted catenary section of the pipeline. Thus. the offshore 
end o"f th~ CWP remil'ined on the surface. 

Theo following d~y. the ~econd s@ction o~ the pipeline was 
towed frr:'ltn K2IwClihcop.> Harbor to Keahole Point to be joined wi·th the 
o~f5hDrp. terminus of the inj:tially deployed pipe spction. This 
Sf:'CI.1nd o;ection was 2.000 .ft Ilong~ and since it Has to_be in the~ 
c~~pnary ~ection. it was not weighted. Thus. this section was 
tow~d to the site with both ,ends open. Once this second section 
Wi't~ connec1ed to theofirst section at the surface. watp.r WAS aQain 
pl.lmped throtlqh the piPE"i ine. and t.he offshore end of the cwP WCl~ 

lO"'l?red to ':hl? haltom usinQ 'three 3~OOO Ib anchors. FiQurl? 3-04 
c;;;hn, .. s th.,.. deplnvment o~ this catenary pipe segment. 

It is nof,l?rl that the catenary dF.!sjQn' clearly isol!3tes the HOP 
pip~ fr~m pos~ihlp. ~br~sions and damaQe due to unknown roc~ 
prrJtrusi ons on the' of~shore, slope. In addi tion, the vl?ry rapid 
r.I"'ptoyrn"'nt OfJPr2ltlnn for slIch a uni.Que dE'siqn provides .at m",ior 
en",!' S2Ivlng factr;1l" • .,;ince typical d!3ily at-sea operational costs 
,::\r,.. in thf"· r<"nqp o~ :f'-:'l0.(,IQ(l(d"lv or or~ater. 

. i 

Anothpr typic;;.l method for deploying offshore pipelines i~ to 
join th ... pif'!,? <:;pc:tion<; .At the intE'nded site and subsequently Dull 
UH," pi prl i riP fr'<;)m sl10r p. 1 nt.o the w~ter "" I onq the anti c i pat.ed 
Y"".'.F.'. n'le; r~Oll'r·p.~ t.hat thp.rp. b"? '!'illbst.a"ti~l ilr""?a "nshorr::- ",h",re 
I" ... pip£> spt:tJC-rn-;; c.:t" bl? laid perpendict.lar to tt,E? C.O?lst .• 
Ft.v,,, <'\1 Iv. imltVlrfrr,,,,l JE"nqtf;1s r:r.f pipe .~re .=r:rr~nqe'd in p.otrall~l 
.. ,IYlnq~ ,-,n <;I".'r.~. in linp with thl? 'll)tr.ndprl r:Jf.Jshorp rnutf? The 
l'l !,.-., ) fl" i <:; 'b"n pI.l 1,.rl nl.\! 'Yo('omP.'nl J:>v 'Sp.Qmpnt u-,;i na tl'lrll<?'3 or' ttlq 
I,.,.'", .• l\." '!I' ,p,I'o'! ~1"Q"''''nl; 1<; P'.' I 1",<:1 I)f, .. horp. it lo; ~'!'C'npl?d 
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~"t1 ~h ... 1'0:>-' t. """'lmpnt, i <;'; r-oll p.d bl?hll1d i t ~nd connectet1. Thp 
,~)mblnf"'d Ipnqt.h 1'~ th"'n p1'11E'd OLIt ........ d t:he joininq pr-OCp.s<;; 
r~pp,:I1:pd un I 11 t,h ... enl.lr-I? pipp.1inp I'?n'lth IS t:nnnpct.pd. FiQure:'­
:"r ~.h!.lw<;; ,,\ ... 1<~1r.h ,.,f Uno;; (h?J1Jnvl1'IE'nt nppri:''l-ion. rMe pipeline is 
"<;:'ll;tl) v flr~'lq"rl nn thp bot.t,.",,, .;; ror;p- w ... v~<;'; Anet Cl,rr-eni5 C"In more 
r.,~·;'1 I Y PII",1l t,"P. p" peo) l nF.' ~'fi (.I,ur,;;", if it is bUQVAnt. However. 
fhl"; I"P'.II'lrp·" th.~I. ~'nv dr.:lllqin'l nb-;;"rur:tiono;; bp- r-p-movp-r.:! .;!IJClOQ the 
pipp) in/"> l"ootF;'. ;onrJ LhAt th!"' Plpp.line mater-i.;-.l bE" resi,;;t:ent t.o 
"br",<;iol1 or prot""ctp." in 91l1llP. mAonnPr'. For flf.1at:1.nQ nipeline 
~_tl" inflS. it: is npC-F.'G~Ary '1-0 hI'? ",hll? to QI.lirl-:ly flood the linp. i.f 
"'l'Ivironmpnt;o1 conr:tit-jf'n<;'i h~t"'~m.,. ,100 5P'vpre dur-'int] the deployment 
,-,\H·r."tiOFlC;. A vPl"osjon o.f t-Itis method is planned -for- the. 
,lpp](1ympnf: of <!' r~ inch polvvinylchloridp (PVC) plpeline by 
HAw<'1iian Ahalonf' FArms at NF.LH. The otJtc:omp. of this deployment 
npe>r.:lt.ion. prpspn11y o;che>duled 'for this summer. will pl"ovide 
v.:tI(1 ... ble In':;lflht And p'xppriF.'nce -for future CWP r.lesiQn .,md 
c."m""t.l"uction ,.t Vp".hoJo=;- PCHnt and vicinity. 
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01. nESCRJr·T T(lN OF THE PRor-OSE"n ONSHonF. r:'YF'EL YNF.5 ANn pl.IHr· 
<;TlHH)!'IIS VJro( THF. HOST PARle' Atm THE U.~:1. DOE Inrc PR(1.)f:"CT: 

Ol.. G:1?l:'F.'r::~.~ 

The· :1I;nt"icipi'>ted r>r.e>an "'ater flow rE"quirements for t.he 
!"lOST Par·~ ilnd the plilnnprl U.S. ORpOl.rtment of Ene .... Qy·s OTEC 
prC'JPct. at NF·LH r:fir.t .. t.e HlP n~nd for pipelin"" sizes In the 
r ""nQI" nf 30 1fJ inch ronml nrllt di amr;>t.,...... Thp oc""a" water 
rPQll"irPfllent..s .f.o.· thE? HOS1 P""rl- are presently p""timated to be 
ahtult. ?(I.nno grom of colrf wo."lf"pr and 80.000 gpm of WOl.rm watE'r, 
b~~f"ri on f"ht;< inItial mark("ting and fpasibility study. 
r.J l!?'lr ly, til .... iH t.I.'al dpm"'nd"" wi 11 bp dp.pe>ndent on thE" 
r:l?qlli .... empnt.c; nf t.hl? futllrE? tpnli\nt'S of thp- Par};. Whi Ie future 
m"lrvet:jng. pl.,nning. anli det""11 dpsiqn studies m",y modify the 
t"l<:(""'1n war.p .... fin"" reqnirf"m""nts, fo .... lhi-:::; EIS pvalt..;:.tion the 
r tlnr".~ptll.11 ripc;i',Tn of thl? pipps .;tnd pumping 'SY'5te-m for the 
.'b ..... vp mpn"tion",r1 flow rilt.l?~ will·be described. Pipe sizes of 
4A In{:h nomin-'ll di;:lmeter ""ro;> p.nvisioned fo .... the HOST Par-Joe 
",;;orm l1nf1 r.r,)r:I w':>+:l?r reQt.oirp.ments. The U.S_ DOE's project 
n .... f>rls ~ .... e ". ~r)() qpm nf ceol d wate-r anrl 9.500 .-gpm o-f warm 
"'ill'~r. Whitp tt,,.. .final rll?-::;iqn of this Oc,,?.,.n water supply 
o;y.;t:PIQ io; nnt: ypt vno ... n. the pipe size-s rlrp estimatE'd to be 
... b ..... ,d;-:n 'n,·h nnm;n".1 c1i""melpr. 

Th.,. 10f".fltinn At the c;hore for the pump stations and the 
'"'vJ? .... laor:! ro,.linQ of the.plpes will depend on t·rAdeoffs 
tH?·t",P'PT\ mcmy filetC'l ...... Consideration$ include the following: 

(f) Thp CWP termjnus at the coast would preferably be 
If.lC.At ... r.I ~t nr .. lo<;p to l<'eahQle POlnt to minimiZe> the offshore 
r.::WP 1 pngt h. c;i nc.p. t.he CWP ca .... ri es the 1 argest r i 'iill: and CO'5t· 
.,f any r:1""I<T"Ip"npnt ".f thp. t;lc~;'n ", .. ter Sl.lpoly '!'iystem. 

(::OJ The r.prmi ntJO:; of off shor.p. pj pp.l i "PO; a.t the> coast 
.wQIIIt! r>rp~pr;:ably hI" 1ocatp.rl r:loSE" to thp. U5er·s to minimize 
ov""!'" , <'Inri 1"">' 1)1 IIQ ~nrJ pumpi 1lf"J r.DSt~. 

{~) T~p off~horp. pipeJines (WWP l1nd CWP) would 
p .... P(""r .. ,!:11v hi"ve thF? ~ame t"' .... mintts at. the cca5t to minimize 
rumr .."t At-. , <:In r.'Jn~.+:n.t,.t.i 00 c.n~l:o;;. 

(4) Th,.. l""rtImp '5t""tions wClulr.l bp lor:at;e-rf at. the onsho .... e 
tp!'"minl1S ,,~ ~hp. l""I~f"'lh(lr'"'" pipl"!'lln"''''' ""nd AS r.lC'<::>", to thp 
·.I>Qr<:>l;np,:os pri'>,·tiCI"blF> 1" mintl'll::'" I">Xc:",V",tlOO r..,~t<::>. 

h. r::onc,:"p! '.1.:0 L.Hn';!:r ._F:f'.r.J _.Q_n..,,,,t).nr '? .. O:..p.!lOn .. ":l.i'I~P,=_.S':I.PflJ y_ 
r· .. r 1.1 i.IIP'~. 

Til .... Ii .... -=., Q" "I t:to"" OCP."'" Wi;lt,F'r "".'ppl y -;y","tr>m feor t.hF.' HnST 
P,:nl "~'l";r""'; tl,., <:'V"I'Ir.lt,r>n of nn+·"'rlt-,-"l ph" .... inq 
r·"'QII'T"'m"pt.-. ;>" "' .... 11 ... '.\ rr,~.t ':··,"'f"'rff~ l,,~t-wr~ .... n ;1;I.",,..n.;lt,,,.,. 

. roinr~IJP'" r",d,~' .. T'r~p,", .. rI,,,q "f' ih" M~·"r·" '.'.'(\ .~n" '\"''''.1"" 

'Shldieos, the ocean water- flows may be phased accar-dinq to the 
es~jmat~d tenant reQUlr~ments. Whil~ it may be more 
er:onomic""l jn t.h~ long run to initially provide a Sy!l';t~m 
r_.:>p.:,bl F' of <:tf1' 11 v"rj"Q ma:d m .. ,,,, riF.C''Si gn dE"m.>lnds, the fun,:fi ng 
I imitat-.ion-=- "''''y r:> .... p.f.ll..lrll"' this, resorting in-:tead to pha5ed 
m'r)tlpl", '=mall""r ~y~t~m<:: to satisfy demands a~ nee>dpd. Fo .... 
this E"T13 e-valuatitm, "'" C1CE"an water supply system capable of 
rf~live!'"irl'l m~-:v:iml'm p.o;;timatl!?d ocean water .... equirements will be 
rt",""r:r-ihp.li, "'incp ... ny sm1111F.C'r sYl"tem will have lesser'" 
I?nvi ronmenl"'l i mp-"Icts. 

Preliminary cost evaluations·betwe~n a CWP route off 
K~Ol.hol~ Point and a CWP route directly fronting the HOST Park 
inrlicalpd thrllt the order- of magnitude overall sY'5tem cost'S 
for both routes were aPpro~imately the same. The esti~""ted 
offshore CWP 1 pnqth fr·om ~:eahole Point is appro:dmateJ y 2,000 
fpet shorter than for a route dIrectly offshore the HOST 
P~!'"~. Howeve .... , the additional 7,000 feet of overland pipe 
.from Keahole> Point. to the HOST Pa .... k offsets the savings in 
the offshorp pipe length. Sjnce detailed bathymetry i'!'i not 
y~t ava.ilrlble o·ff<::>hore the HOST ParJoe, estimated o-ffshot'"l? CWP 
r.O$ts are vpry conceptual. It is possible that detailed 
offshorp surveys may identify a favorable route to suitably 
cold water depths 'South of J.·eahole Point resultinQ in lowest 
ovp. .... aIJ const .... uction costs. Dep~ding on the selected CWP 
....C'~'te,. the WWF' fII,:oy rU:lt have the same ter'"minus at the coast. 
Fe!'" instance. i~ the CWP route off Keahole Point is selected, 
then it may b". more cost e-ffective to provide a sepa·rate warm 
w~~er pump station closer to the HOST Park due to savings in 
ovprland pipirlg and pumpjng costs. Figure 4-1 schematically 
desc .... ibes thp pot~ntiOl.l pump st~tion locations and pipe-linp. 
rCII..tes for the E'xtreme no .... t.hern and southern potent. i 031 CWF" 
rOlltes. Tn ~ll Jjk.pIih-ood. the first pha.se CWP wil) be 
IQratpd at ¥.~ahole Point due to time and funding constraints • 
Thp ar"''''' of.f.5horl:" NELH has been the focal point of many past 
s\,,'rveys .'J.nr:! thus no additional field information would be 
.... "'quired related to defJnltion o.f the e-:v:isting oceanic 
environment. l1rJ(J particull1rly ocean bottom qeology and 
b,;othymE"tric Cf)nrl"it.innc;~ On the other- hand, no su .... veys have 
been p<;> .... fo .... mpr! for thE." CWP route i.mmediately offshore the 
I·lnST Pa .... ,.... anrl thus I?:densi ve offshore f i el d i nvesti Qat ions 
wf"lI.·td he ne>ce1';SAr v befo .... e de-:::;ign can proceed. 

The pump ~t~tions wilt probably be constructed onsho .... e 
wi th '" rleep~ f....,~e su .... fOl.r.:p- st'mp~ whereby the wate .... is pumppr::f 
-{r·Dm thp Slimp rAihe .... thilOn. the pump beinq directly c:onnectpd-· 
TC'I r.he .f:I~f$hClrp c;l.Iction pipe. An Qnshor'"p. station will 
pr'lvi de- f.or ml,rp cr:>nv(:>ni ent mai·nteni'llnce of the pumps~ whi r.:h 
i '., ~ npr.:~ss~rv p~rt. of <'I"Y c:ornmeorciaJ ope-ration in ordeor 
'.0 mili r>tili n The r.:nnt.l nLIOt.lS flow r.:apabi 1 ~ tv~ De"p'endi no on the 
,,(; ... ,t.i"q flrO'.lf1rl pI~v~t;nn~ the pump. stai:ions co\..~ld bl;' 
'I.,.,.;trr.lr:r";t! ;\lm,,~1: pntirelv helow Qradl? This "'''''lId minimize 
n<;:,1 'Jnt: I •• 1 ",t ",.. m WAY'"' /I.lIn;':!"]p to th,o;o 5t::r-!.'ctl ...... e~· c;j nc'?' thp. pump 
-,I.,lirr" won).! !--of.> ]"r.Alprj r.l0l"p tt:.' thl? shorp.linf'> to rninimiz'" 
r··t( ·'V~f",,, r".,t .. ,.· r.l'l',r.~ .1"-.2 <;.(.hpm",t.Jr:i>IIV rl~tlir.:t~ i'I 
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r,t;'lr"'l,="'pt:u,,,J PUIfII'1 ... ~~tinn r:<'Ip2'hlp. of providiflCl ~(I.r)00 1;!prn of 
colt! w ... t~r. A o,;""p."ri'ltp 14"'''11"\ w"'te>r Pl''''P st .. ~ir,n ",r."J1rl In;~ 

c:; i mj l.;>r l n rI", .. ; qn. '"'C'wf!'vrr. thp rll?ptt-t f''':' t.OP. ~"''''P bpI ow <;",'" 

l"'v~l r.r:t"ld hp r ... rh'r:e-rl <;inl;e tt ... ~ ""'l'et.inn p"p~'''!..Irp 
""'!"ltd rpm"n' <'" • .;., f:.' '~nt 'lS p)'tr~mp. a"'", f'nr the- c.>:!] d .... ""t",r o;:v:o;t pm. 
AI'Y pr)r-/:'o:->n nf' Ih", f.:wi1i •. y ",hnvE" Q,.",<1"" wn'.11c1""" rll"si'lnl?'t:i to 
Wll.h"tAnrl e<:.tllfli\tr,or' !!;f()rm W",Vl? rl'nt'P. ovpri.oppinCi. <:0 .... imp.;>.c.:t. 
1'].;Irl",. 10"",. thi .... ~ -;",'mp rF.'A",on. tta". ons" .... r"" p'lpo::>l;n""s from thp 
III'mp ",tAttOO "'(."I'J1r' pi thF-'r <h"!' ht ..... il:?d or protp.ctpd thrnl.lQh thF.' 
..;hprplir>p. '!Ir<?", f(lr .. t ]e.:-c;t rJ 'few hlJ"dre:orl fepl; inJ~nrl. 

Hrtlle,"!. thp pllmp o;:;ialtinn(<;) ':md pipl?linp5 nl;!.~r th"" -:;horpline 
wi 1 1 h",vl? mi n1 mill vi "H.I':>!. i mrl"lct· .. .;onr:! should not hind""" 
<.hnrf.>linp. .::I.cr·p~<:;. H<:'!we:ovpr. it ic; eypp.c.tp.d thi'lt <;..ho,t··l;E"rm 
'·n1"\ .... r.!I:tin.· .. o:-",viliF?O;:; wIll L,ret.li.,,1p. shoreli",.. ,:"::r:P,'~C; in 
~I.",c;.p ;::lrp:;o<;. rhpre~oT"t;'. (lh;o<;i"q of m'.Ilt.:ipie -s;mal1er' o:;ystems 
wr~'.11r.1 h~v"" r·."I",flvely grlO"i't"'~ impacts to shorelinp r",<:;!"'.".o'ttton 
I ".~n t.he 1"''' 1;>\1 i S 1/)'''' of onp 1 i"rq'! Sy<;t.P.in~ <:;i nee di srllptl on wi 11 
""",:,'1" mr)ro> .,(1'<:'11 with !?~Ch l·n;.·r'O'm!?nt.~1 additio" to tt,E" 
.,.·vo:. 1;.",", <"",''''n ! hr •• tr;lh t It~· m""ln I t uriF.' • ,.f .:pn""truct i on <'Ie. t I VI t:; "'''''' 
fill" inrltvlrll';::ll ',H,,·pm"'n+.s ~r·~ ·;m;::lllE'r. 

The i nl ;::lllc! port. i (1n fJ.f th", pi pRJ i ""'S arE' p.xpF.'cted t.o be' 
r·,<rtt";ed t.o m1 oi mi 7€' con""tr'J(·ti nn r;.o<;ts. Pi p""l i no;> rO'.lt.i ng 
I,..,twPPTI J\lF.I.H ~nrl tt,l<' HI1ST r·",rj· wi II .follow UIP. coast",). 
rtlArlw",y nn ~h ... ma •.• 1'", ~.ld~·. r.',p,.,.liflp. rO'..Itino inli!lnd to tht:' 
H!1I:;T f'i>lr·j. WI l' .f nl ] ow .,1 ("lna.,.i dp. th.". mal jar r f"lAdway up to thO? 
"p~'1d~r t .. \nll~,\. S,.wP the Hn~' rd .... k sy""t."em.wiJI SPrve 
ml'ltipl",' !lS""'tS~ t,t,p tnnf"E"p!;IIAl d,?o;;ian "'nvision ... thp u~e of 
t'''-'ldp.r I"'nl,,,. In ,scll".f;p thr dl?m;::lrld flnw from t.hp pumping 
r •••• pn J ". r: i rH.lr'" (I -", .. hflW<::. 0'\ t VP j t: <'II ,,>pet i on vi. ew of t.hE' 
"lr""lin"" tor-,.f io:m ",lnn'l<;idp. t.hl'? ""~rl"";lY. Thp rUQQp.d· lav~ 
' ... rrcdn wllt h"!' Qrr>ot:'d in rJl"der tfJ 121Y the piops on the 
f1~fJ.mrl. F •• ,... '""P'- ....... ltV -'Inri o:.",l .. ·ty ""''''SfJns. £lith",,... fe>ncing or a 
bprm will t-p r·nn'~ln.wl":prl hr·tw!?£>Tl the pipe-lin"1<; anti the 
""o.:lrtway. 

r:. r;:.r,tnc.~p!. u.'" 1 .nnE .• _.n.:r.:ft;:_O.D~t""tqr:.~.Dc:g~~JtJat!?r:: __ S.ypp.J_Y.:_ 
F-_~i] i t..i_"-',? 

.' The> deo;;jqn n.f the oc!?.;>n water supply system -for the ll.S. 
nnE OTEC prnjDr:t would prnh"'hly reoul!"'!'!" fp.wer tradpofl 
p.v,;\lU<'l'.ion<;;. r;;nr.p thp proi"'c·t will be locatf'!d <."t Nl-::tH ;:md 
1'.100:;;<;> +_0 thp. pr",fefrl?ll cwr' "n'lt", o·Ff K"'i>lholp Pojnt. Fia' ...... ".4-

." ""o::h"l1I;::ltlC-i'l11y rtescrihP'5 th", pr"ltentiAI P'lmp <;t . .::I.t.ion location 
"'n'd I"'lpp.Jlnp rr:II .• te fo .... th"" nr,:c ncpan w",tpr ~t.pf1"lv <;;v",t.pm >ill;; 
Nr-:LH. The> cwr ilnrt WWP· ... n •• lfJ h.;>vp thp. c;",me t~rmJ!"I'.'<;; .::I. f tho:> 
rr:tillGt t:n mln.ml:'".:? D""'P .:;t-",',jfln ron~'+'Ftr:"Ir;n r:no:.t"-. f·i':' ... rl? 4-
:. ~("hpm""t:.lo::."'11v d"'l?i!:t-"" A r'Qnr'''pt"",1 pump o,;t;::lt'"n wt->ic.:h 
;::l<:;{ nmrl,f ... ~ po:;. 'lnl h I,ho 1;IoJP ",nt!' t·JWP. ;::l", WI!"l! '.1<; thp mi "f"'ri wat:F.>r 

·tfi o:::r:h ... r '10>. ri.!'p, ·r., .... '.n"o;::.~,,·"lTnf' r:>f thio,; 5yo::,t""., Will nnt. htC' 
vh",,, ... ,1. 
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". ">FCURfTY NFr::JY-i FOR THE [U.:F.:A'" WATER Sl'PPLv SVsre:.M"i: 

Major c-nllll1onf'ntc; of ",n OCP.;)O water suppl y c;yc;tpm i ncI lldp.· 
th'? offshorr:o plpr>linp.. thE' nnsi,ryrp (or ot'f~horp) pump 
">~i"t·lnn. <"Ind t;h,.. nnc,h.,rp .... jpo;>1tn~~ f"'or th"", HnST F'Ar" 
·'y""t.",,,,(o:;). wlli"1l Nj 11 "jo;orve multiple UC;f2'rs. the rcncpptual 
""""i'1" ir" ~IH:lP.o; hE'Ader I:",n~ (-:;' to. i':'\oTi'tt-.p tht'! rf",m",od flow 
"nm t.hp J11)lftping <;llpply. Thp primArv plpp.li.oe from <;horo;o 
tnrmirl.:ltE'<; <It thr heAnp.r trll' .... , -from which dj<;t..rihl.\tion J'5 
m.,d," t.o tllp 'rldl VI dUAl u<;,pr<;. 

SeC"ur i ty nf the of fshor>:' pi pel i nes is not ant i ci .... "t.ed to 
hI'" of r:onCE'rn. Th'2! nipE'linpc;. will p.ither be buried or 
.;Irmol"'pd ,r,rt;Jllgh the rlro.;r.rshorE' ;;rene (sh""llow wateor region) to 
p" nt~r:t thp ptPl?o; (rUITI d"!'Si'ln ·..,.;tv"", forcp.'S. Sincp- thpre a.re> 
"1" rl€'siQn ... ted ... nchoraq~~ <:Ir kntlwn mooring arpas alonq ttl;"" 
lJf")r·tinn n.( (:'~ .. o;:tJlnl? f;;hpre to; ltt.tle- d;:.nqer of pob::-n!:i<"l1 
d"'m"",q~ tr, th'" f·':~posed n.f~"'hor", portion of t.ne pippline-"> .from 
T ""rgp vessF'J ~nr:hors. Srnrlll fio;;hinQ beat'S do not.. Qp.n<::orally 
,~n ... hor· ('If ''"'hnrp. nevp.r t t.pl po;-;o;;, thei r smA] 1 .;Inchors hi'lve 
1 itt 1 P .... ntr::>nt i".J for rj""1TI4gi ng th". pi pel ines~ Thp.rp'~(lrll', no 
'~pr;?cifi.- '5Q'7!.Ir ity /TIpao:;.urr.-':; ... reo rPQuirf'd .for thE' offshore 
plpe-lin!'>c; ',r TH1,;;.ihl€' off~horp p'.'mp station. 

Thp conr:r·pf,v .. l nnshor''''' pump "if.:ation desiqnp.d with free­
.,.qrf .. tr:p. rjpe>n ",-,mp would be locat,l?rI ,'0;; r.:1.oo;o;:o t.o the sher-eline 
,,~. pr ~r' I. i I:.,h 1 ~ t '::J mi" I ml ~E' p.:~t:-av<'It i on ,:ostc:.. The pump 
~;t:4~1<:'tn WClIJlrf bp con!"t:rw::tl?d .fllmn-:;t romplp.te>Jy below qrade to 
'''1 nj mi ~P pot "n' j otl ~. CII"m WAVp damaq"" to thp. <;trllr.tllrp~ Any 
p ..... t. ,'<'In nof thE' f",r; i 1 j t y ahov~ gl".;:tr,lp WOII) d h",,' d p o::;iqnel1 tr:J 
''''I!-h.-.f"n!1 p~lim~,"pri r.torm w;.tv~ I'"I.IO'.IP, nvel"toppirlQ. or lmpact 
In''''rlc;. r.or Itll':; <:;""'1'1"" 1"P.4C;f,lrJ. IhF> on""hQrp plpplinp.'l; wOlllrf 
"'ilh ... 1"' he> blll'"jp(! 1"11'" I"'l"otp.ctpri lhrr:ll.loh thl? "' .... nrp.line i'lr'pa for' 
•• 1 Jp~:'it ~ {",w h'.r!"'r;lrpd -fp'r;>t. lnl~n". 'hp.rpfnre. nO'SPpc.i.fic 
,:,"'rtlf i! Y m~"""'lrp"" ~rp rll?p.mrcl n"'r.<:,,,,,<;~rv fol"' th ... 5horel inp 
r·~'rt.'n" .,.f ~Il'" p'nr.o"n'~<; 1"11" the .... l.lmp o;l:;otir::ln("'). 

Th~ ~nJi"nd pr,rt,ion of I. he pipelinP,> .;.Ire' E't":pp.r:'ted to he 
""::pr.,,,,,,d' '.0 mlnimi;'p. clln<:;trucl ion,eo<:;t"',. Plp",llnr;> 1'"(1'Jtinq 
"""twP"'n NELH .1Ot! ~he HOST Pi;\,.J- will follow t.lle r.:oa",tal 
:-o.ar.lw~y <'I" th,.... m;:>I.'''"'''' SIr;fP. r,p<,;,l in!;? rr;1ui inq In]~"n" to the 
I1f1ST F"'~T~ WIll f~'llow ",IOflq-,;jd!? thp. mi'ljor rCl",dwo3,\' lIP t.o the 
hp.:>r:ipr ti'lnl·(-=;l. 'jpr,',lri'y .1nrl s~"ety cnncp.rn<; fIll' tho;> e~pn"ied 

plOP iUetl""!'> pnO:;<';IOlro v;>llorlli<;m And vphir:'E' ri~m.'oe_ ChaIn 
1.. nl' f"'nr i t"l i'll ')'"".1''' do:> I h~. r'''''''r:f' ... ~v i 0::; .H" p-ffr>rt.. v€' rnl?r:lSI.II"I? 
Hr)WPvf'r. 1t i~, "nth re";!'lv _~rlll vt'5II~11y r>htl"l.l':.i.vJ"', ~llth(lllOh 

plr:1ntin'l" "'1>1.1.1 m!nimi.~'? tl--o"" ,.,t",; •• .::.1 imn ... ct. A Jo;"o;,o::; ,..ff<:>ctive 
,'lt~·.·n,.'iv,"'. Iltd (In .... ~t> ... ,. i" mnr ... .;:t ..... rt",.,. 11. ",I Iv nl<;>r:I,lno, IS 

II. .. 1''''''.11'''1<)'' nf ., h""m b ... 'w""~" thp • ",."fw","y ,'>or! pip""'ineo. 
(~I! ... r< '1r.i'trfi"'1 pf .~,,... "/ll'H·,t I ... "". t.<:>rr,."T1 WIlT 11,.. rerl"lrpd to 
l ... y ,.tw· pJp"-" l·t". I"P"li"~' , "lhl··,,1 · .... .;IV "oI11d hp r.nt 
.1,,,h 1 1y· hr.-l,'n ... '1 .... ,rf~ "~I'"~ t"·~ <'::1':",.,,-. ",.,f.,... i",,1 """",d tn b.dlr' ,., 
'" "I .. , I 'v •. ' I,,, .. 'fl. lh,·. ~·11 I"",. t".,t, )''''r''' ,·.",,1.1 r"!rovld.,.". 
':i' ·,.OJ "~""",1 ,,~. pl·y, .. i .... 1 1>.1'f "'r t,,·I, ........ ,., th.' .. 11;lrl' ... ·'V ; .. nd 

1"'·'·1 .. "·· .. ; . '" ,.. ,I". 1 .",1' '" "",,.1" t·.,· ,t'" ,e' 1 .. ,,, '.,,1 ,,1 '1.' ~ ; 'I" 

b~~aTt.ic m~t~~ial, it would blend in with the su~rounding 
E:'T'vlronmpn'.. HMWQVQr. thic:; alt~native .... ould require i'I wider 
pi pi;'T j n ... 1"i'1ht-rJ.f-w-,,"v to a.ccolftodate th@ berm~ 



6. DESCRIPTION OF EXISTING PIPELINE SYSTEMS AT NELH: 

There are pr@sently thre~ 12 inch diamet~r oc~an water 
intake pip~s offshore Keahole Point serving NELH. These 
include two warm water intake pipes and one cold water pipe. 
All intake pipes have the same terminus at the shoreline near 
the Keahole Point Lighthouse. One WWP intake is located at 
the base of the shoreline cliff in about 15 ft water depth. 
while the second WWP extends approximately 300 feet offshore 
to 80 foot water depth. This second WWP is the primary 
intake and draws warm water from approximately 30 feet below 
the water surface. The CWP extends approximately 5.500 feet 
offshore to water depth of approximately 2.000 feet. (Refer 
to Figures 3-1 and 3-2 for details of the cold water pipe). 

All pipelines are exposed above the seafloor: the very 
nearshore sections of the pipelines are bolted to the rocky 
ocean bottom while the deeper CWP section, to water depth of 
approximately 500 feet. is anchored to the sandy bottom with 
concrete blocks. Beyond the 500 foot depth. the,CWP is 
buoyed above the steep ocean bottom in a c.tenary, with only 
the' extreme offshore end of th@ pipe anchored to the bottom. 
All pipelines are made of high denSity polyethylene (HOP) 
material. The pumps for the CWP ar~ located offshore in 
w~ter depth of about 25 feet. Two Pioneer down hole, inline 
type pumps deliver appr~imately 1.000 gpm of cold water. 
The pumps for the WWP"s are located onshore at NELH. 

In addition to the ocean water supply 5ystems, a 75 foot 
long CWP test pipe section is situat~ offshore Keahole 
Point. This 8-foot diameter pipe section is located north of 
the intake pipelines on,the rocky nearshore slope between 
water depths of about 7S and 125 feet.. Figure 6-1 shows 
photographs of this test pipe prior to deployment at Kawaihae 
Harbor and in its deployed configuration offshore Keahole 
Point. The pipe section was part of the QTEC "At-Sea Test 
Program" sponsored by the DOE, for the purpose of 
demonstrating the installation of a large diameter CWP on a 
steep slope and to measure the wave and current forces on 
such a large diameter pipe. The experiment has recently been 
terminated after a one-year data acquisition program. and the 
test pipe will be removed sometime in the near future. 

A 48 inch HOP cold water pipe wa~ to have been installed 
at NELH to replace the existing 12 inch interim pipeline. 
The attempted deployment of this pipeline in September­
October 1983 was not succ~sful, as a major portion of the 
pip~ was lost at sea during the transit from Kawaihae Harbor 
to Keahole Point. While this experience exemplifies the 
'rlS~S associated with o~fshore pipeline construction. the 
c:~uses attributing to tile deployment failure hav.e been 
analyzed and does not preclude the potenti.l fOr successful 
deployment of future pipelines. Figure 6-2 5how~ the 48 inch 
CWP at Kawaihae Ha~bor. This is the same pipe deSign 
pres~"tly anticip~ted fo~ the futUre HOST P~rk CWP. 

(.'I) Tc!'.t Sect ion at Kaw".ihrlc H"rlmr Prj,,!, 
To Oep'loyment 

(b) Tes,t Sr:ction '10llnt('d tl!1 'leal'lroor ar'·<:;h ... \',' 
Ke~rol~ Point (Note steep bottom slope) 

Fiq, 6-1, VIEWS OF THE! 8-FOOT DIAMETF:R CIJP TEST SECTION FR('~ 
. THE QTEC AT-:SEA TEST PROr.RAM. $!.IELF-~OUNTED (Xf'EI?IMPJT 

(SPQNSOREO l THE U.S. nEPARTMENT nF '''''GY) 



Fig. ~-2" VIE\.! OF THE '4B-I"ICH C\JP' AT KII.WfllllAE HA~BOR. 
DURING ATTE~PTED DErLnY~F.NT ()"F:PAT!O~IS IN 
SEDTFHAER-OCT08ER 1~~3 

7. DESCRIPTION OF PROPOSED OFFSHORE PIPELINES AND POTENTIAL 
ENVIRONMENTAL IMPACTS: 

a.. General 

The,potential offshore pipeline routes for the HOST-Park 
and the planned U.S. DOE orEc proje,ct at NELH_are 
schematically shown ,on Figures ,4-1 -and 4-4~ rll!spectively. 
Final route selt!ttion for the HOST Park pipe,lines" will depend 
on detail!!d planni_ng and design studies ,involving thl! 
evaluation of cost tradeaffs between, alternative rout~~ as 
discussed i'n Section 4, as, well as either factors. The 
,offshore pipeli'ne route for the DOE "OTEC. pipelines will most 
probably be as indicated in Fi'gure_4-4~ since the project 15, 
located at NELH and close to the preferred CWP rOUte offshore 
Keahole Point. For -this 'EIS evalua,t.ion~ potential impacts 
associated with pipel~ne routes off Keahole Point as well as 
offshore the HOST Park Mill be described. 

Figure 7;1 shows ~ schematic profile vie_" of the pipeline 
through the nearshore zone to the onshore pump station.. The 
most significant impacts are ant.icipated to be associated 
with the short..,.term construction ac'tiyities in thl!!! nearshorl!!! 
zone. Due to the large flOM requirements and maintenance 
considl!!!rations~ the pump stations would probably be 
constructed onshore. The conceptual design of the pump 
stations i~cludes a deep, frl!!!e surface sump (refer to Figures 
4-2 and 4-5). The suction, prl!!!!lsure for the offshore pipe is 
developed by the elevation difference between ~a level and 
the free surface of the sump. Thus~ the offshore pipe would 
discharge into the.sump at some design I!!!levaticn below sea 
level. This requires trenching for thl!!! offshorll! pi_pelin!!! 
through the shorelinl!!! and nearsh~e areas. The amount of, 
excavation and trenching required for the pump station and 
offshore pipes dl!!!pends on the shoreline elevations and the 
offshore bathymetry in relation to the sump desi-gn 
requirements. Whill!!! an ~f5hore submerged pump station would 
require little or no excavation, t.he-~gineering and 
maintenance problems associated .ith such a dl!!!sign presently 
indicates that an onshore pump station-is more feasible. 

b. Potenti.l Neoarshorl!!' YIlIPacts ____ for a Pineline Route 
Offshore KeaholePoint 

The rocky basalt shoreline at. Keahole Point drops rather.-­
abruptly to water depths of about 15-20 feet, whereupon the 
ocean bottom slopes gradually to • shl!!!lf brl!!!ak at about 40-50 
foot depths. The estimated required ell!!!vation of the cold 
water suction pipe at the pump station is approximately 2S 
feet below sea level for the HOST Park CWP. The dista.nc'e 
from shore to compar~bl@ water d!!pth is apprOXimately 100 
?eet of?shor@ K~ahQle Point~ and the estimated oifshore 
e;<cavation quantity for 'the cold water pipe trench is 90 cy 
~or the 48 inch HOST Park CWP. The estimated required 
elevation of the warm and cold water pipes at the pump 
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'!5t~t.ion for th"" nOE OTEe intake is approximately 17 fe.eot 
bf?low se-a".level. The 1IIi.:u?d water return pipe will also 
diso:harqe.<i't t.he sarnE'·p.lp.vation from the pump st.ation. Since 
comparable W~~f?r d~th is found at the base of the shorelinp. 
cliff, little> or no offshore> trenching will be required for 
th~se OT~C pipp.lines. 

Thp. on'Shore elevations at the pump' stations are 
-appro)l:im."ltp.ly 8-10 fF.'''!t above sea level, a distance Of about 
ISO feet inland. The estimated onshore trenching from the 
shoreline to thp. pump station for the DOE cold, warm, and 
mix~d water p;pe>s requirp$ a total o~ approximately 1560 cy 
of e~cavation~ The ~stimated onshore excavation quantity for 
the> DOE pump station is 490 cy. The estimated onshore 
trpnc:hing and excavation quantities for the HOST Park CWP and 
pump st~tion arp. 800 cy and 1170 cy, respectively. 

The ~hl'JreJ i ne and -nearshore foundat-i on materi al is 
primarily bAsalt~ Sand, tossed ashore ,by storm waves forms a 
fri nging veneer c:ov~r along the shoreline~ 'The nearshore 
bottom is Virtually bare 0+ sand or coral growths at less 
th~n 2S foot depths within the areas to be trenched for the 
off"'horE~ pipes~ Drilling and blasting is "Inticipated to be 
required for .excavation due to the hardness aT the basalt. 
material. However. unlike coral limestone, the dense basalts 
would' g<:.>nerate relatively little silt during the dredging 
operation. The con~truttion e~cavation and dredging 
activities would be similar· to the Honokohau Harbor 
construttion, e~cept on a much smaller scale. Honokohau 
H",rhor:- wac; drl?dged inI.::md an·d connected to t.he. ocean by a 
5hl:lrt entrance channel. Post con<:>tructi on reconnaissance 
invpst.igations (Bien'fang, 1975) prior to elfp:ansion of t.he 
m'llilra basin indicated no signi·Hcant ·adverse impacts to the 
marfne environment .;IS a result of the dredging operations. 
SF.:'diment sa:mpl·ing wi thin the harbor showed varying sediment. 
r.tl?pt.h r",nges from 1/2 t.o 10 inches .for the most part .(Figure 
7-7). The sediments .. ere black pumice and appeared ,to be 
r~'Sidues of qrotlnr:f lava rock as a reo;;ult of the bl<'tstinq and 
drerlqinq ",~tivities which created t.he' harbor~. The sediment 
was compo~ed primarily o~ grain sizes ,ranging from fine sands 
t.o o;iJt~ IQrain size' diametpr Jess than 0.125 /nm). The 
i.ot""'l eo;;;ti m~ted volume of 5edimE'T1t {saturated) is 
~ppro~imately 2.3;'.o~ the to~al volume o~ material dredged 
for t.he h"'rbor basi ns •. 

Assuming t.hat the sediment volumes represent the total 
I:N-:tnti ty .of fin~c:; generated by the drpdqinq for the b<'t""ins, 
thpn it. is exper.~.p.d that thf'> offshore dredging -for the 
piPl?lif'les At: ".·~~hf'lp Point would QI<'n~rfl:te similar re1ative 
'l"t'tntitip.s r.tf' o;ill:s. Thu<;, only ~bout 2 cv of silt,:; would be 
'lPf'lF'ratp'o1 bv i:hF' r.,{-f",horp drp.dQing -For t:he potential HnST 
I "1""~ CWP. n"P t,o thp I"platively -.;tr("lnQ np,:\ro;;horF' f:urrEOnts 
nff··,ho,.. ... 1-:"",,11,.,] ..... P~'jrl+. thp ':"llt sizF' parbt:J .... "" wClITlrl hp 
't";,·I-l..,, r{;o:;p.,r';t""'d i.>W·'Y frnm l.he ,")rea. Fn,.. ex;::tmplp.. iV;"'-'tllflina 
., -,\ fl1flt, 1,,11 ,li".I;,n •• ·.,''',d "".11t, p'1"·t.lr.l~ <;ii~e diam""t,...,... of 
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0.02 mm with a .00007 ft/s@c fall velocity, the horizontal 
~xcur5icn distance would be apprD~imately 70 miles with a 1/2 
knot (0.84 ft/sec) along5hor~ curr@nt. Fine sand size 
particles (0.1 rom diameter) with a O~0016 ft/sec 4all 
velocity would hav~ a horizontal excu~ion distance Df 
approximatelY 3 mill!!!'s., Hence" the concentration of suspended 
particles in the water column dur.in.g dredging would be vI!!!I"'Y 
small. 

c. Potl!!!'nti.l Nearshore Imp.cts for a Pipeline Route 
Off~hor@ the HOST p~ . 

The rocky basalt ~hor@line fronting the HOST Park slopes 
more gentl y of,fshore than at Keahole Point. The estimated 
distance from shore to water depth of 25 fe@t·is. 
approximately 400 feet. ~nce,'con9iderably more offshore 
dredging would be required for ,the cold ",,,,,tel'" pipe trench, a5 
well as the warm water pipe trenCh, compared to pipeline 
rout~ at K@ehole Point. Estimated offshore excavation 
quantities are B90 cy and 400 cy for the HOST Park CWP and 
WWP, respectively. 

The onshore elevations at the pump station are 
apprOXimately 8-10 feet above sea level, comparable to the 
Keahole Point shoreline. Hence, the onshore trenching and 
excavation quantities for the HOST Park CWP and pump station 
are comparable to the quantities _t'Ke.hole Point, . 
approximately 1900 cy total. If'. pump station is provided 
to accomodate both the CWP and wwP, the onshore excavation 
requirements will be almost doubled. 

The shoreline and nearshore foundation material is 
primarily basalt. However" ·ther~ is cDns,fderable more sand 
along the shor@lin~ areas than at Keahole Point. Bla9ting 
will b~ expected for the off9hore dredging through the 
relatively wide nearshore area. Based on 2.3% of the total 
estimated offshore dredgi.ng quantities for the 48 inch cold 
and warm wat~r pipes, the t'otal VOlUMe!' of silts 'I!xpecte!'d to 
be gl!!nerated ov~ thl!! duration of the' blasting and excavation 
activities is 30 cy. Rl!!latively 5trDng.nears~ore currents 
are expect@d to'quickly flu9h the silts away from the 
dredging are .. ~ and the' thickness 'of fine 9I!di~ent co,!er 
within the general vi'cinity of the dredging would be 
negligible. For example, assuming that ther. were virtually 
no currents and all of the 5ilt$ settle within a 500 x 500 
square foot area, the average sediment thickness would be 
only 1 film. 

d. Potential Offshore Impa',;=ts of Pipelines 

Seaward of the trenched areas, the pipelines will be 
expo~ed ~bove the seafloor. The pipes would be secured to 
th.,. Dee-an bot.tom and possibly ar-fftored to sufficient offo;!;hore 
depths beyond t.he influence of large storm waves. Deployment 
of the deepwater CWP 5eqment is antieip~ted to be similar to 

"" 



the previ ~uo:; ('h~pl oym~nt. 0-1 the ex; sting 12 inch CWP <"t NELH, 
and con~tructio~ impacts would be negligible~ 

e. ~otenti~l Impacts on Littoral Proc~~~~ 

Ther~ is virtually no littoral transport along this 
portion of coa'5tline~' The nearshore areas <"re rocky and 
nearly d!!"void of sand. Wh<!litever sand ex-ists along the 
o:;horel i nF' is thP.' reS1II t elf storm waves overtopping thp. 
shore ~nd depositing the sand along the backshore areas. 
H~nr.p., ~ny pipelines traversing the nearshore arellls would 
have no imp~ct on e~istjng littoral proce~ses. 

" 
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GENERAL HYDROLOGY 

The climate of the 1l:eah01e region is arid in the coastal area but changes 

gradually to humid in the Hualalai undissected upper slop~. The area receives 

little tradewind ~ainfall7 instead, much of the moisture is accounted for by 

orographic showers that form within sea breezes which move onshore and 

upslope. The mean annual rainfa~l ranges from less than 20 inches along the 

coast to as much as 75 inche~ on the l~ of Hualalai crater. 

Pan evaporation is typically high, in the general range of 0.18 inches per 

day for the winter and 0.)6 inches per day for the summer as measured at 

Anaehoomalu (Kay ~ a1. 1977). There is no pan evaporation ~aS\lrement for 

the Keahole region. Neither perennial nor internlittf>nt streams nor~lly reach 

the ocean. The sources of groundwater recharge come: prifMrily from the small 

residual of rainfall .after abstraction by evapotranspiration in the upland 

at"~ and to. a lesser extent from the infrequent cyclonic-storm rain affecting 

the entire area. All groundwater discharges are natural as there is no 

groundwater development of any kind. The~e discharges are prlmat"ily diffUsed 

and not usually visible alon9 the shoreline, only one shoreline spring near 

wavaloli Beach, noticeable during low tide, has been observed. 

~ 

Th~ Rawaii Ocean Science and Technology (HOST) Park and the Natural Energy 

Laboratory of Hawaii (NELS) near the KeahQle Point region consists of 

primitive bas<'llts of the fl1lalalai volcanic series, the principal effUAive rock 

. i 
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of Hualalai volcano (Stearns and MacDonald 1946). The series are composed of 
i 

heterogeneous, poorly-·layered, laterally and vertically restricted units of 
, . 

aa~ clinker, and pahoehoe C~8istin9 predominantly of basalts and olivine 

basalts. Individual units ~xtend laterally no MOt"e than several hundred feet 

and vertically less than 100 feet. The average lava flow thickness is about 

10 feet. A late trachyte e'ffuSion frOl'll Puu Waawaa occurs about 15 miles 

northeast of ~eahole. 

The lavas for several miles around ~eahole Point congealed as flank flows 

having t"egional dips of le8:1'1 than 5 degreel'l, no surficial ~iden~ exists of 

intrusive rocks, neither diikes nor sills. The·Hualalai volcano, although one 
I 

of the oldest on the Island, of Hawaii, erupted 1111'1 recently as 1800 to 1801 

when the ~aupulehu lava flow reached to within 2,000 feet of ~eahole Point. 

This flow ·still retains itS: original appearanCi! because, in the semiarid 

climate of the coastal sector of western Hawaii, weathering is an extremely 
, 

slow process. The 1800 to :1801 and previous visible flows have broken, rough 
, . . 

gUt"faces transected· by irr~ular vertical fractures. Lava tubes and other 

large openings, many of them collapsed, are common. 
/ 

Except for volumetrically insi9"nificant~ spotty accullmlations of marine 

sediment.1'I near the coast, all of the expoJ!led rocks are the original, in place 

basaltic lavas. The depth of weatherb,g is slight, even on the oldest strata, 
i 

and soil formation is incipient. at best. The marine sedimentl'l~ less than a 

few feet thick in the IIDst !favorable locations~ consist of sporadic 
I 

occurt"ences of calcareous ~and, cemented beach rock~ and coral and basaltic 
, 

gravels driven on shore bYlstormy seas. The!le sediments are restricted to a 
, 

narrow zone along the coast. below an elevation of about 10 feet above sea 

level. 
, 

No unusual structural featureS exist in the region. The nearest rift zone 
! 

is at least fivf> miles to ~he north. There is no evidence of hulting or 
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~ther regional deformation. -Indeed, for many miles around Ke~hole, the 

geology is, that of low dipping flenk flows of primitive b~salt, a favorable 

coruHtion for, highly ~rmeable ,aquifers. 

GROUNDWA.TER OCCURREM:E AND AQUIFER CHA.RACTERISTICS 

A- thin Ghyben-Herzberg len~ underlies the coasu.I region ,of western Hawaii 

from Keahole northward to beyond Kawaihae and southward to beyond Keauhou. In 

the Eeahole vicinity, the lens is brackish, probably less than 125 feet thick 

ana discharqes freely along the coast in a narrow band a few 'feet wide in the 

intertidal zone. The basal lens water dop.s not ~et the U.S. D~inking Water 

Standaras eve~ at the top of the lens and at a aistance about 3 miles from the 

·shoreline. Chloride, for example, measured to be about 5 .. 000 1IIil11qrams per 

liter (tII9/l) to 520 mg/l, and total Clissolved solids (TOS) to be about 10,000 

to 1,200 mg/l ~ver this distance. 

In ~~ places, the lens is visible where the basaltic surface has 

collapsed and near' the shore where marine sediments have filled dep~easions in 

th", original surface. Macinlek and Brock (1974) deacribe exposures of the 

lens tanchialine porlns). along the Itona coast. Small ponCis exist several 

hundred yards north and south of Keahole and near wawaloli Beach, which fronts 

the HOST 'Park one mile to thf> south. However, the nearest ponds of 

exceptional value are the tahanaiki 'Ponds located near wawahiwaaa Point, 

2.25 miles south of ,Keahole and about 1 mile southwest of the southern limit 

of the Park. only ponds lMuka 'of the road near Wawaloli Beach were present 

dur ing this study. Those nt'!ar the beach were possibly filled in with sanCi 

Cluring storms over the last 5 years •. The ponas ar:p. v~ry sma'll, with a surfar.e 

area of less than 100 square fp.et. 

-. -
The quality of th~ surge channel water near Wawaloli Beach is influenced 

.by the basal lens ~ischarge to the extent that the coastal, water quality 

standards are exceeded' in terms of nitrogen and phci8ph~US (WRRC, 1900). The 

principal sources of the nutrients" in the basal lens are. however, believed 

natural rather than man-made. LikewIse, the d~p ocean water also exce@ds the 

~1I\e nutrient F.ltandards. 

'Previous investiqationlll by the Water Resources Research Center 'of the 

University of Hawaii (Adams ~ 1.11. 1969) found no unusual qroundwater 

conaitions in tbe keahOle region. The infrared scan of the cOastline aia not 

show any evidence of substantial freshwater outflow. ,The resistivity traverse 

indicat@d evidp.nce of only brac'k!sh water at elevations below the 300-foot 

topographic ~ontour, lying' abQut 2 miles' in~and, and interpretation of the 

audio-magnetotelluric survey. -suggested the prelllen~ of only a very thin layer 

of fresh water. 

Obse,rvations maCie by the -Water Resources Research Center 'Of the University 

of a'awail (1980) in conjuncti~ with the geophySical results of previous 

studies show that an uncon'finl!d Ghyben-Herzberg lens cont.llining brackish water 

tD"Iderlies 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. Evidently no structural or 

lithologic barriers interfere with hydraulic continuity throughout this 

region. The hydraulics of groundwater flow can therefore be described in 

terms of a highly permeable basaltic aquifer carrying a continuous ·thin basal 

lens of brackish water underlain by salt water. 

The brackish water of the lens flows toward the coast along a regional 

gradient of about 1 foot per mile. The he~ld in well -4360-1 (kaiaoa), 3 miles 

inland of wawaloli Beach, was 3.2 feet when drilled, implying an average. 

gradient of 1.1 feet per mile. tanehiro and Peterson (1977) gave an average 
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gradient of 1 to 2 fe~t per mile south of Iteahole for the reach between kiholo 

and puako. Thf> brl!lckish water diScharges preferentially at indentations in 

the coast, such as Wawaloli Beach. Groundwater flow lines converge toward 

these indentations while diverging at head lands. The h:rgest visible 

discharge of the lens in the K~;)hole area is near Wawaloli Beach, which lies 

along the coastal boundtlry of the park. 

The salt w~ter below the lens in the netlr-shore aretl is alterntltively 

driven inland and seaward by tidal action so that its dynamics cannot be 

eXpressed in tf'.nns of a unidirectional, uniform flow field. In hydraulic 

analysis. however, the salt water is usually treated as being static. This 

assumption avoids insuperable obstacles to both 8nalytical and numerical 

solutir:ms of the flow equations. The extrusive bas8lts of. the Hualalai 

volcanic series are very permeAble and, like most flank flowl> of the major 

volcanoes of Hawaii Island. constitute aquifers of exceptinnal hydraulic 

characteristics. For the area bet"l'een Riholo and Puako, 12 to 22 miles north 

of Keahole but including Hualalai Illvll5 .. Ranehiro and peterson (1977) reported 

regional hydraulic condUctivity of 3,369 feet per day ~~ computed by tidal 

analysis and o( 9 .. 092 f~et per day a$ computed from the flow equation "in which 

the discharge was obtained by hydrologiC budgeting. 1\ probable outflow rate, 

from the lens. of 6.38 mgd/mile was calculated by th", budget approach. 

Hydraullc conductivity valu",~ of the above order are Arlllicable to the 

Keahole region. ExpreSSed a~ a range, hydraulic condUctivity is likely to be 

greater than 2.000 f(1'f't p('r day' but less thAn 10 .. 000 feet p(1'r day, the 

probable regional valUl'! is 4.000 to 5,000 feet per day. On a local scale .. of 

ahout 100 feet or less;. thp hyrlraulic conductivity'may bE' vety low or 

1!'xttemf'ly hi9h. but for aquifN" analy::;!s a r"'gional v.,lue of 5.000 feet pt"r 

-. -
day is reasonable. Eff~ctiv@ porosity of basalts cannot be conveniently 

, 

measured; a conservative value of 0.10 is COU'IIIOnly employed. 

Haw.!Iiian basalt aquifers'! are anisotropic with respect to hydraulic 

conductivity. Estil'Mtes of he ratio of anisotropy haVe ranged from 5-1 to 

200-1, horizontal to vertical. The basalts in the Itellhole area are highly 

fractured,. and in localized ~rea8 may trMsmit water IIOre readily vertically 

than horizontally. 

at the lower range. 

The over~ll anisotropy would therefore be exPected to be 
I 
, 

approxi~telY 5-1. 
, 

The groundwater lens is characterized as an unoonfin~, thin lens with a 

typically flat. gradient and a flow direction from the mountains toward the 

ocean. The 1980 University of HaY8ii study showed th8t the coastal part of 

the lens exper iences appreciable ocean tidal influence. At distances of up to 

336 feet inland, tid8l efficfencies ranges from 69 percent to 100 percent. 

, . . 
Furthet' inland at 600 feet .. the efficiencies decreased to 43 to 68 percent. 

I 

There is nO simple accurate ~tbod fot' separating the tidal component from the 

head measut'ement to reveal t~e true groundwater head associated wIth the 

unidirectional ambient seaward flux. Also, it !IJ not possible to measure the 

actual basal lenS thickness without It drilled hole of sufficient depth. By 

applying the' Ghyben-Herzberg, ratio, however, the ~R?roximate th ickness is 

calculated to be less than 125 feet within the area of concern. 
I 

i 

CURRENT DISPOSAL i METHOD AT ABALONE AQUACULTURE OPERATION 

Current disposal at the NEtR abalone operation consists of approximately 

1.2 mgd (800 gpm) through 2 injection wells and 0.3 rngd (200 gpll'l) throllgh 

surface spreading. 

The wells are 12-incb diameter, uncased holes augered to a depth of 
I 

20 f~et from the ex!J:'iting gr?Und surface, which is at approximately 
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Elevation +10. Thre~ such wells were augered, but one well rlid not accept the 

rP.quir~ q\lantity of ocean discharge. The __ lIs are slIhmerqpn, and 

measurements of hydraulic response to injection wpre not possible. 

The surface spr~adin9 occurs through a surface cinder layer placed over 

graded lava. 

The relatively small quantities of water currently injected and the lack 

of hydraulic rpsponsp data does not allow for useful extrapolation of the 

current operation to larger scale disposal. 

The non-functioning of one of the drilled wells illustrates the high 

degree of local heterogeneity at" the reck, where on a local sCllle, of about 

100 feet or less, the hydraulic conductivity may be very low or extremely high. 

Future expansion of the abalone aquaculture operation may increase 

discharge qUllntities to as much as 39 mgd (27,000 gpm). 

ON.-LAND OCEAN WATER DISPOSAL 

The initial phase of HOST Park activities would generate an ocean water 

outflow quantity of ahout 20 mgd (13,900 gpm). The outflow quantity may 

increase to about 144 mgd (100,000 gpm) when the HOST Park is fully 

develQped. The projected outflow quantity from the NELR facilities may 

increase to about 39 mgd (27,000 9pm)~ Therefore, th~ combined maximum ocean 

watE'r outflow quant~ty may eventually approach 183,mgd (127;000 gpm). 

HowE'ver, it i::; envisioned that nOST and NET.H each will hav~ their own ocean 

water di!'>p08at sys.te"l. 

Two 'p,~r.ible scho>rnes of on-land disposal have heen studied to return tht" 

anticipat("d outflow quantity to the ocean. The two feasihle disposal schemes 

arp. shallow surface trench dispo:<;al and,(\eep ",,,11 dispnsal. The two disposal 

schemE'$. ;trt;> flimil.1r in thf' hm;ic r.>nqinp'""rin'1 c<)nc~rt, which is to conv('rt th~ 

- ~ ~ 

usea ocean water into groundwater flow. The schemes would take advantage'of 

the storage caPacity, porosity, and the filtration effect of the lava 

formation to provide dispersion, diffusi'on and long residence time before the 

water is discharged to the ocean as underwater seepage flow along the coast. 

In addition, both disposal schemes would util1ze gravity as the prime moving 

force and thus conserve energy. 

The hydraulic and enviraull!ntal inrpac:ts O,f the two on;-bnd disposal. 

schemes vere evaluated by means o~ analytical computer modeling. The basic 

hydraulic paumeters such as coeffi~ient of storage, coefficient of 

transmissibility, porosity. hydraulic conductivity and transmissive flux were 

obtained from published data of the basaltic aquifer in the Xeahole region. 

The' detailed assumptions and findings are presented in the Appendix. 

SHALLOW SURP1I.CE TRENCH 'DISPOSAL 

The proposed ocean water disposal ,area for, HOST park is located 

.. awroxlately 2,000' feet from the Morellne. , T~e ground surface elevation of 

~he disposal area is about .to feet above sea level. 

For planning purposes, it iS"envisioned that the ocean water disposal 

trench will be approximately 10 fe~t wide, 10 feet deep and '100 feet long for 

the initial phase of the HOST Park devdopment. The recommended length is 

about three times as long as the computed length of 34 feet. The extra trench 

length is to provide adequate allowance to mitigate silting and clogging 

proble~ that may occur in the initi~l start-up stage and also to provide 

planning flexibility and construction economy. It is estimated that at a 

con~tant disposal rate of 20 mgd for the initial phase, the trench will be 

less than half full. 
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The performance of the disposal trench :e:hould be mont tored to collect 

uperation and maintenance data for sub~equent phases of the expansion 

program. ASf;uming that the technical pa[ameter~ used in the theoretical 

computations can be validated by the actual performance. the disposal trench 

can then be incrementally extended to handle more dispos.31 quantity as HOST 

ParI( qrows in size. Theoretically, a disposal trench 10 feet wide, 10 feet 

d_p. and 245 feet long cou~d handle the maximum planned disposal quantity of 

144 In9d. The available length of the disposal area :Is more than 900 feet. 

It is envisioned that the disposal trench can be constructed using a large 

bulldo7.er sllch as Caterpillar 0-9 or equivalent. A pneumatic ram attachment 

or hlasting would be required to break up hard aa zones. The sides of the 

tr.mch can be excavated near vertical. For safety reasons, the disposal 

trench area should be fenced. The trench can even be cov~red to preclud~ the 

congrf!9ation of birds and to retard algae growth. Foot bridges can be 

installed to provide personnel access for monitoring and maintenance. 

For NELH facility. the location of the ocean water disposal area has not 

been determined. The likely location could be in an area at the south end of 

the NEr.R site and close to Keahole Airport boundary. The disposal tr"ench can 

b~ planned in an orientation roughly parallel to and approximately 1,000 feet 

fran the shoreline. The ground elevation in the area would be about 10 feet 

above sea level. For disposal of the maximum projected quantity of ocean 

water of 39 mgd, the theoretic.,l trench flimensions would be 10 feet wide, 

10 feet deep, and 175 feet long. For planning purposes, an ocean water 

disposal area 350 feet lon9 should be res.-:rved for NET.H. The phasing of NF:l'.H 

activities is not known, therefore the sizing of the dispo~al trench would 

require additional study dur:lng dpsiqn. 
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DEEP WELL DISPOSAL 

Large dizlmeter deep disposal _lIs have been used successfully in AawaU 

to dispose of large quantities of trNti!d industrial wastewater. For the 

initial phase of HOST Park ~i8poo:al requirement of 20 mgd, it is estimated 

that J wells would be needed. To.:hand1e the anticipated maximum of 144 mgd of 

i 
ocean water discharge to be; generated at HOST Park, it is enviaioned that 

about 15 wells would be reqUired. The wells would be placed at the proposed 

ocean water disposal area i~ 2 or 3- rows roughly parallel to the shoring. The 

wells would be 2 feet in di~meter. 100 feet deep and spaced at least 100 feet 

apart. The wells should bel cas@d with slotted casin",s to prevent col!llpse 

and for ease of malntenance~ It is estimated that each well could handle 

about 14.4 fft9d (10.000 gpm). Therefore. for 20 ntgd initial operation, only 

2 of the 3 wells will be operating and for the maxitnullt discharge of 144 m9d, 

only 10 wells are expected _to be operating at the same time. The extra wells 

are standby capacity for planned maintenance or in case of 1 or more wells 

becoming inoperative due tol clog9in9'6 The piping system arid well head design 

would require careful engin@erin", for smooth operation and ease of maintenance. 
I 

For NELa facility, sillli~ar ~ep disposal well concepts clIn be 

implemented. However, due to its low surface elevation, the injection rate is 

required to scale down to 11.5 mgd (8,000 ",pm) per well to reduce well head 

build-up to below the 9round surface. Alternatively, a forced injection 

system c~ be used. However. it would be a complex mechanical installation 

that would require continuous electrical energy consumption and frequent 

maintenance.. Therefore, a forced injection system is not recormtended for NELR. 

Another variation to th~ large diameter deep well disposal scheme for NELH 

I . 
is the small diO!lmeter shall~ gravity well system that has been used at the 
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abalone operation. Based on the known performance of the existing wells of 

12 inches in diamet'!r,· 20 feet deep and unca.seri which currently dispose of 

about. 0.58 mgd (400 gpm) per well. we estimate th.!!t it would require 

100 operating shallow wells to handle the projectp.d disposal quantity of 

39 mgd. 

EFFECTS OF ON-LAND ~N W~TER DISPOSAL 

The on-land disposal of ocean water would disrupt and displace the 

existing Ghyben-He.rzberg lens for some distance inland and for a determinablp. 

width from the disposal area to the coast. .The disposal water would travel as 

a plume surrounded by a zone of· diffusion. Over the width of the plume, the 

disposed ocean water would d~inate the discharge front at the coast. 

To gain an unde·rstanding of the magnitude of the effect!': on ambient 

groundwater under massi"ve d.isposal, analytical computer analyses of the plume 

formatiolJ were conducted. The disposed oceltl) water is assumed to be 

relatively free of biological ~tp.rial and entrained air. The basaltic 

aquifer is treated as if it were homogeneous and. isotropic having an hydraulic 

conductivity of 5,000 feet(day and an effective porosity of 0.10. ~he ambient 

9roundwater flow fidd is assi9nl'!d a'transmisJ:ive flux of 159.5 ft3/day/ft 

bltsed on a coas·tal outflow of 6.3 mgt! per mile in ·the area north of !Ceahole as 

reported by Kanehiro and Peterson (1977). 

The ocean houndary is assumed to be parallel to the line of disposal 

trench or wells and is approximated ·by equivaVmt image pumpin9 equidistltnt on· 

the oppo~;ite side of th.e ocean boundary. 

'['0 estimate the limits of the plu~, a. solution presented by Bear (1979) 

for simultaMous injection and image pumping in a uniforrn flow fi~ld was· used. 
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For the HOST Park init.ial incr8lent of 20 agd {13 ,900 gPlllf the underground 

plume 'WOuld be 2.7 miles wide at the ahoreline and would reach 0.9 miles 

inland. For the total HOST park discharge of 144 mgd (100,000 gpm) the plu~e 

would be 22.4 miles wide at the shoreline and 'WOuld reach 2.4 miles inland. 

The shape of the plUl!l@ created by 20 wtgd disposal can be conceptualized as 

shown on Plate 1. These values are ·bl!lieved to be very conserva~ive because 

the ambient. groundwater and the heterogeneities of the lava formation would 

interfere with flow paths long before they could be realized. Also, the 

periods of injection required to reach theoretical limits are well in exce~s 

of the projected useful Ufe of the facilities. However, the analyses 

indicate that the disposal of the projected quantity of ocean water on land 

would disrupt and displace the existing groundtRl.ter system in the near 

viCinity. 

Similar results are obtained for the NELH and the ROST Pltrk/NELH 

combination. The effects of the plumell ar·e mitiglt~ed somewh2lt, as the 

discharges to the o:cean 'WOuld pril'llarUy occur along the coastline directly 

downstream of the disposal areas, and du.e to ·the time required for the 

disposed ocean water ·to completely· displace ambient groundwater .throughout the 

reach o£ the plumes. 

The bulk of the groundwater to be displaced is ambient Sltlt water which is 

presumed to have zero head relativ.e to mean sea level datum, and its de~sity 

and that of the dispoSed OCean water is assumed t:o be ltbout the same. The 

major differences betwoen the ambient groundwater and the disposed oce~n water· 

would likely to be salinity and temperature. 

The shape of the disposal pl~ in the ground is difficult to visualize. 

For a homogeneous. isotropic aquifer. it 'could be env isioned that the plume 

would r~semble an ever enlarging half spher·~ until it is truncated when in 
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contact with thp ambient g ... oundwater tab1!! and the coast. Due to aquifer 

anisotropy, among other factors, the plume could also be envisioned to 

resemble an ever enlarginq cylinder. The depth of the cyl:lnder would be 

governed by· the anisotropy of the lava formation. 

The residence time required for the disposed ocean W3ter to reach the 

shore or other landmarks can be estimated by calculating the total effective 

volume of voids in the assumed disposal plume (either radiating spherical or 

,radiating cylindrical model) ancl clivid~ng it by the disposal rate. The 

formulae governing the computations are presented in the Ap~ndix. The actual 

resid~nce time is expected tn lie within the range predicted by these two 

conceptuAl models. It has been esti1\"l!lted that for HOST Park facility aisposal 

at 2,000 feet from shore, at a disposal rate of 20 mqd, it would require 

between 187 days and 3.6 ypars before the disposea ocean water re-emerged at 

the .!'lhore1ine rl~pending on whether the radiating sphere or radiating 

cylindrical model is assumed. At the maximum projected disposal rate of 

144 mgd, the re:::idence time would be reduced to between 26 and 144 days. To 

reach a distan~ ot' 1.5 miles, the approximate distance to anchialine.ponds at 

Waiahiwaaa Point, would require between 32 and 216 years at 20 mqd and between 

4.4 and 30 years at 144 m9d. 

The NELH facili.ty being closer to E:hore. the disposed (lcean water would 

have a shorter t:p.sidence time. Assuming shallow trench disposal of 39 mgd of 

ocean water at about 1,000 feet from Ghore, the residence time would be 

between 12 and BO days. 

ThOi' dispt)."l(>d ocean water would, discharge ;;It hiqher ratE'~ in thE' ifrUlll>diate 

downstream c03!'tline of thp. dh::poRal are<ls t:han at points f.urther up and o()wn 

the CO<l.<:t:. 

" 

')ok, 
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The discharges along the coastline can be estiNted u8ing Bear's (1979) 

strellm function equation for "injection and pumping in a uniform flow field. 

It has been calculated that significant discharges are limited to 

approximately: a 1000 feet UP: and down the- coastline fran the point 

appcoximate1y midway betweeri the BOST and· NELB sites, for the combined 
, 

NELH;HOST Park injection ca~e. For injection at the BOST Park only, 

Significant discharge occur~ up to 6,400 feet away, and injection at NELH only 

results in significant disct\arge up to 4,000 .fe4!:t away. 

The discharge per unit area at the coastline varies with the distance 
, 

along the coastline, with thickness of the plume at the coastline, and with 

the slope of the ocean bottom. 

The maxi~um rate of ais~ha~ge would occur immediately downstream of the 

disposal areas. For HOST P~rk only, assuming that the flow t~ickness would be 
, . . 

400 feet (for injection 2,00.0 fe4!:t from the shorll!line and anisotropy" of 5-1), 
I 

and an offshore slope of 5 I;'!rcent, the maxi1l\Ulll transmissive flux of 

1,900 ft2/day would be aisc~arged over· a disuRet! of 6,400 feet offshore. 

The discharge per equare f~t 'WOuld average 0.3 ft3/day (2.2 gallons/square 

foo~day). 

At the NELH facility, a~suming that the fl~ thickness 'WOuld be 200 feet 

(for injection 1,000 feet from the .shoreline and anisotropy of 5-1), the 

maximum transmission flux of 2,400 ft2/day would be discharged over a 

distance of 4,000 feet offshore. The dischar.ge per equare foot would average 
, 

0.6 ft3/day (4.5 gal1on.s/sq~are foot/day). 

For combinecl NELR/HOST Park injection, assuming that the flow thickness 

would be 300 feet (for averjge injection dist~nce of 1,500 feet from the 

shoreline and anisotropy of 1.5-1) the maximum transmissive flux of 
I 

3.900 £t2/d<lY would be clisc~arged over a di~tanCf!o of a,ooo feet ofHlhnre. 

I 

i 
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The dis~harge per square foot would ,wf'rage 0.49 ftl/day (3.fi qallons/square 

foot/day) • 

WATER QUALITY MONITORING DURING OPERATION 

It is recommend~ that a water quality monitoring program be implement~d 

to obtain factual data on the effects of on-land ocean water disposal. Based, 

on the estimated time for the disposal p~ume to t'each the sbot'eline in six 

IIDnths to 3.6 years aftet' the start 'of ROST Park initial activities, it is 

believed that a minimum four year monitoring program, consisting of initial 

sampli~g followed 'by. semi-annual resampling after the start of injection, 

would provide invaluable technical data to further improve the on-land ocean 

water disposal concept. 

Tht; water quality mOnitoring proqI"am should include periodic water level 

measurement and water samplin9 and analysis the n,isposal area, at two or lfIOt'e 

on-land loca,tions downstream of the disposal area and at several locations 

along -the shoreline and offshore. Basic water quality parameters to be 

collected should include temperature, salinity, turbidity, nutrient content, 

fecal contents, ana other pertinent information such al'l disposal rate, 

precipitation, tideS and evapott'anspiration. 

COST EFFECTIVENESS OF ON-LAND DISpOSAL SCHEMES 

The shallow trench dispcmal and ,the deep well dispol'Ial schemes both appear 

to be feasible in disposing of large quantities of ocean water. In both 

sch"'IIIP~. the erf:ect WOllld bl' 5jmil."lr~ nearly compl~tf' disruption of the 

existing 9rounnwater len~ and the formation Qf l\ wirle ranqinq plume which 

diseharqes to !.hf' eenan Along thf' shorelin!!' bottom for a con~it'I(>rahle_distl'lnce 

oU"!10r(>. 

~. 

. ' 
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The magnitude of injection is such that there _is little or no difference 

in envi,ronmental effects between disposal by trenches or wells. Therefore, 

the 'selection of an alte~native for phYIJ~cal lJubsut'face disposal would ~ 

baaed pt'imarily on cost effecUvl!J1eslI and ease of ma.intenance. 

Disposal by surface trenches havl! significant advantages in both of thl!se, 

at'eas over disposal by wells. Trench conatt'uction costs at'e significantly 

lower. Baaed on the known cost of lava excavation _at the abalone opention of 

$15/cu. yd., it is estimated that excavating a disposal trench ,10 feet wide 

and 10 feet deep would coat about $60 to $10 per lin@ar foot. Ther@fore, for 

the initial phase of BOST Pat'k devl!lopment, a 100-foot long disposal trench is 

estimated to cost about $6,000 to ",000. In COIIIParison, three 2-foot 

diameter, lOO-foot deep, cased dlspoeal wells would cost.about ~30,000 apiece, 

or $90;000 fo~ the initial phase. Therefore, trenches will coat 13 to 

15 times less than deep wells. The cost .advan,ta<je may be ~educed solllevhat if 

the cost of land is included. 

We antici~~ that clogging viII occur for either tt'enches or wel~a, 

because the ocean vater is, planned for aquacu.lture- Use; It .is anticipated-' 

that nutrients; entrained .air, and suspended solids, all contributors to 

~imary cl099in9 or seeondat'y biologically fouling, would-be found in the 

ocean water return. Maintenance anC/or replacement viII therefot'e be required 

for both schemes •. Although deep well disposal· is' likely to be 'less affected 

by secondary biological fouling, ~intenance of·surface trenches, pt'obably 

consisting of periodic regrading of the trench'bottom, is expected to be' 

easier and less expensi.ve than maintenan~ and/or rt;placement of.wells. 
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TREATMENT OF OCEAN WA.TER 

Th~ cl099in9 pot"ntial of disposal facilities and th~ aquifer can he 

minimized if there <lr€' no !;ignificant alterations of certain quality 

par<lmeters in the ocean water return: nutrients (nitr9gen and phosphorus). 

susI'~nded solids (volatile and inorganic), bacteria, lind entrained air. Given 

the reportp.d high concentration or nutrients in the deep ocean water, algal 

and bactf'ria~ growths which will result in clogging slimes, are expected. 

Ther~fore, environmental factors, such as sunlight, which encourage growths 

should be con trollerl. 

Minute air bubbles produced by excessive turbulence and entrained air in 

the ocean water discharge can proouce air binding in the aquifer lIMd should be 

minimiZed by the hydraulic design of the syst@m. Additives including chlorine 

and corrosion inhibitants pose no problems to the· disposal system but 

biofoul1ng-produced materials may hllve potential for clogging. Liquid and 

solid wastes, such liS sewage, grellse, oil, and laboratory chemicals (toxic or 

otherwise), should be colll.!cted and managed in sep~rllte waste water trelltment 

and disposal systems. 

It is recOllllllended that each user of the ocean water be responsible for 

treatment before the return water is diverted to the ocean water disposal 

area. At thf' ocean water disposal arell, filtration beds and lined settling 

ponds can be added to filter out solids and remove entrained air before the 

return water is entered into the disposal trench or wells. Since the eXpectPod 

usaQ'" of the deep ()Cl"an water at HOST Park and NELS facilities is primarily 

relatecl t() aquicultllre, it is believl':d that trpatment of the rf'turn water 

WOllIn be convrmtional and r:ollid be df':;igned wh("n th ... usaq,,'becomes known. 
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EFFECTS OF DOMESTIC SEWAGE DISPOSAL SYSTEMS 
, 

It is expected that the ~uantity of domestic sewage to be generated is 

estimated at 460 gallons/acr~day. For the 460 acre HOST Park, approxirMtely 

211,000 gpd would be generate~. According to the current planning, cesspools 

would not be allowed. All domestic sewage would be handl.w by the use of 

septic tanks and leaching fields for disposal. The use of septic tanks 'WOuld 

greatly reduce the risk of un~ontrolled· flow of contaminants. The use of 

i 
leach;ng fields would take advantaqe of the hiqh evapotranspiration in the 

region to dispose of a large percentage of the sewage. A properly designed 

leaching field could actually suwort a healthy growth of green lllWM around 

the {acility. 

Any rernaininq sew~ge that~ is percolated down to the groundwater would be 

insignificant compared to the projected volume of ocean water disposal plume. 
, 

The additional effects on th~ groundwater, plus the effects already imposed by 

the ocean water plume, would inot be significant. 

Sewage effluent entering the groundwater regime between the ocean water 

disposal plume and the ocean ;would be discharged at the shoreline in the 
, 

vicinity of NELH or HOST par~. Prior to discharge. the effluent would be 

significantly diluted by the I large quantities of flowing ocean water return, 
I 

and would be somewhat filtered and biologically digested during its residence 

til1ll! in the subsurface. 

Sewage entering the grou~dwater reqime mauka of the disposal plume would 

likely be carried inland and laterallY some distance along the coastline 

before 

(many 

would 

final discharge to th;e ocean. The resulting extendea residence time 

I 
years)~ and resulting high degree of filtering lind biological digestion 

minimizE!' ",ffects on th!e ocean. 

I. 
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IMPACT OF SURGE LO~DS OF ~CIDS AND CHEMICALS 

Based on discu~sions with NELH personnel, surge loads of acids ~nd 

chemicals are not""likely due to" the nature of aquacultuCl~ operations. Such 

"loads, if they were to occur, would be highly diluted by the immense 

quantities of ocean wat~r return and would have insiqnificant effects. Acids 

would be buffered nearly immediately by the ocean water and would"have minimal 

effect. 

EFFECTS OF CONCENTRATED SURFACE RumFF 

At the rnauka boundary of ROST Park, there are two 96-inch diameter 

corrugated drainage culverts crossing Queen ~aahumanu Highway. These two 

culverts are designed to handle 100-year event storm runoff. According 1:0 the 

civil engiMering consultant. thes@ two culverts at full flow could carry a 

dlscharge up to 1,250 cfs or an equivalent of 807 mgd. The civil engineer has 

recommended a drainage ditch be constructed downstream of these culverts to 

channelize the flow into the ocean. It is conceivable that the storm water 

could totally p~rcolate through the unlined drainage ditch before it reaches 

the ocean. The storm water would eventually merge with the ocean water plume 

and discharge into thE' ocean. Due to iow annual rainfall in the region and 

the infrequent occurrence of large rain" storms, it is believed that the 

stormwater inf11 tration "would haVe insignificant effl!ct on the quality and 

quantity of the ocean water dis~osal plume. 

" MI"TIGATION OF ADVERSE EFFECTS 

The primary eff~ct caused by the large quantity of ocpan water disposal 

would be the dil;ru~ion and dil'lplacement of thl!' exi~ting hr;,cki~h water l(,ns. 

Thp. len<; L!l Iln~llitilhll'l for qf("}undw;:!t",:r d<>vplopmrnt, hot npr'lr .... ntly "is th~ 
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source of" water for some stands of kia~ trees located north of ~eahole Point, 

and in the Vicinity of wawaIol! Beach. "Trees t.hat have deep root sys"tems that 

reach the groundwater level probably would" not survive the displacement of the 

brackish water lens by the saline ocean water "plume. 

The brackish water lens also is .the lIour~ of water for some anchialine 

ponds in the vicinity of Wawahiwaa Point approxi11lately 1.5 miles south of the 

proposed ocean water disposal area of the HOST park. These pond,S are with in " 

the projected" disposal plume, and may b~in to become rrore brackish, then 

saline, after some Yl!l!lrs. The length of time would depend u~ the rate of 

development of the HOST park and NELH facilities. Assuming that incremental 

development of the park would occur, expansion of the plume 1.5 miles" of th@ 

HOST Park would take approximately 15" to 20 years. 

The effects on the brackish waber lens cannot be mitigated except by 

foregoing on-land ocean water disposal. 

The discharge of the oc@an water return into the ocean would have 

insignificant effects. The rate of discharge per unit area is minima;L and the 

the ocean water return would be nearly -indistinguishable from the ocean water 

it is merging with. 

-000-

Attachment - Approximate underground Ocean Wat.er Disposal Plume at HOST 
Park at 20 mgd DiSposal Rate. " 

Appendix Hy:draulics of On-Land Ocean Water Disposal 

{21021\/230}\: 14408-001-11) 
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Jl.PPF;NnTX 

HYDRAULICS OF ON-T.l\~.o OCF.Jl.N WATRR OISPOS.AL 

1. Known Hydraulic Parameters iUln JI.:c:sumptions. 

a) Thl? transmi~~ive flf'x along the COMtline in the area nnrth of. 

Keaholf' "'a~ ahout Fi.l fllgd per mill!- or 159.5 Ft.)/oay/ft as derivPd 

by Kanl'hiro and ('('tN' son (1977). This value i.s assumed to be 

applicahl ... to thp c<">astlinf> <'It HOST park and NF.r,fI. 

bl 'l'h(! reqioMl hydraulic conductivity k i~ a:o;sulllf'f'l to be '5,000 ft/day. 

Hydraulic c<")nductivity vnlucs report.;-d by Kanehir.., and 

f'p.terson (1')771 wl'r'? ),)69 ftjd<'ly .:l~ cQTI1p(lted hy tidal analysis am'! 

9,0)2 rt/dny as comput(!d f.rom thl" flow ('quation. 

0) '['hE' ""fr~ct:ivc poro~ity n "f lavi'l forl!l1'ltion~ i~ a:;smn.,oi to be 0.10. 

0) '['he ocPtln W>lter to be disposo:-d i~ a~sumpd tn be t:pltltively frE"e of 

solids, contaminant" and cntrain~d air. Filtration and ~pttling 

pond:; may be ~equir~ as prP.-trr.at.mp.nt proc ... dure~ prior to dispnsal. 

2. ·Shall,.,.., Tr~nch Oispo~",l at NF.LfI. SHe. 

l"'or ::;h<lllow trE"nch dil'lpo.c;al at th.e NET," sit ... , it is asr.umeo that the 

trench would bp 10 fpI't witt .... 1nO 10 f~pt o~p I'mo thl' trenrh bott("l!'n may he 

in ,Hr"<":t contact with th(! grnundwi'lter Ipvp] b~ca\l::;f' !JF 1<")1.1 ",round 

I'l~vati()n. 

Tnt;i)l .. Hspl""'r";i'll 'lt1antit:y "(JlIatir," fnr th{' hi)tf-cylin(J~r shaPl'!o ptnlll(> 

is; 
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[,.] Q ko'Jl' •. sox/£n-
<" 

(I) 

where. Q : the total disposal quantity. 39 mgd ="27,000 gpm 

k hydraulic conductivity" 5,000 ft/day 

"!f 3.1416 
, injection head,.. 10 ft 

x '" length of treonch 

re" distance from the. trench to the coastline 

r 0 '" half width of the trench"" 5 ft 

1,000 ft 

Solving the equation for x yields a trench length of. 175 "feet. 

3. Shallow Trench Disposal at HOST Park" Site. 

For shallow trench dispos'al at HOST Park site, it is a1$(") a~sumed 

that the tt"E'nch would Ire 10 feet wide and 10 f~et .<'Ieep. 'I'he 'disposal site 

woul<'l be located about 2,000 feet from the coastline and the qround 

elevation in the a[l~a would be about 40 feet· above the :o;ea level. It is 

envisioned that.the disposal water is likely to percolatE" vertically 

downward and be transformed into a dispoSal plume to displace the ambient 

groundwater. The relevant equation would be~ 

Q 
dh 

(k 6 1f o To 'X) • dr 
(2) 

whel;:e, Q .. the total disposal quantity 

k .. hydraulic conductivity" 5,000 ft/day 

n .. 3.1416 

ro'" half width of the tr'ench .. 5 ft 

x .. length of trench 

dh/dr '" flow gradient'" 1 (vrctical ~rc(ll ... tion) 
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:;olvinq th(> ~qllation for x yi~l.ds i'I trf'nch ll"ngth of 34 f~f!t for thp 

di:.;po:.;al qllantity nf 20 mgrl ilnrl 245 fpo;!t fnr th(> dispn~al quantity nf 

14'4 mqd. 

4. DePp Well 0 ir;.pos03 t. 

The f~a.Gibi1ity nf. ocean water disprn;al by _lIs W<'lS examined by 

using the 'I'heis non-equilihrium t'quation: 

wher(>, 

wher~. 

< • ~. , r -u 

7' dll 
u 

S :0 orawdown or build \IP of water level in a welt 

o '" di~po~al rate 

l' cnf'fficif'nt of transmissibility 

u '" r"· ·::;/4-T-t , coefficif'nt of stocagE> 

time ~in~ dispo~al started 

r'" distance from wp.ll 

'" cc>mputer pr09r~m, con5h::tinq of. a soilltion of the 'I'hpis 

13) 

non-.. quilibt'lum pquation modi.fied to Inclua~ th ... interfer",n~ effects from 

IlIllltipl"l w{'lls, "'<'IS appli'!'a to study thp hyt'lrauIics of dispos<:ll by w",l1s. 

'l'he follOWing hydraulic propertip~ w~re IIsqd fnr th~ .\ava formation: 

the cae-I f icio"!n t of transmisl'>ibil i ty ('1'). 7.4(10,000 gpO/foot Ifor II: ::I 5,000 

(tInilY). "'ffectiVf~ aquifer thiCknp.ss in wf!l1 vir.inity of 200 feet) ~ the 

co"Uicil"nt of stora'1!" (l> 1,0.1. 

W<'Itl"r I~vf'l. rise in ~.h"! W€'l.l:-. for the 'Jivo:-n rdte Of dispru;al """n' 

r.nmp\ltf"<"!. 1'h'" ... (fpets r)f in~p.rilc~ir)n b"twf'f'n w"tl!': Werf' cnnsi''1erf''rl ur.in'l 

th,.. princ:ipl .... nf r.l.Ipl"rpnr:i"'in'l. 

5. 
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The computE>r moi:lo~, based on the Theis equaUon and the supprposiHnn 

principlE> was applied ~ith,the following assumptions: 
i 

a. WeIll'> al'l~ 2 feet ~n diameter and 100 feet deep each; 

I 
b. 10 wells discharging 14.4 I119d (10.000 gpm) each; 

! 

c. Well spacing or 1~0 feet; 

d. W~lls are on a li~e parallel to the ~an. 2.000 feE>t from the 
, 

shoreline. I 
, 

The ocean boundar~ was modeled using image pumping wells located 

equidistant from and o~ the opposite site of the ocean boundary. 
1 

The computed hy~riuliC head buildups at the 10 well~ ranging from 

8.6 to 9.8 feet. A de~ign head bu~ldUp of 10 feet is recommended tn allow 

for head losses of the !well casings. Therefore. ten M!lls spaced 100 feet 

apart appear to be suitable for planning purpot;;es f.or the' HOST Park. 
1 

Disposal Plume 
.1 

A.nal ys2.j' 
To estimate the limits of the plume, a solution presented by Bear 

(l97') of simultaneous I injection an. i~,e pump in, in a unifo,m flow n.,. 
was used. The solution flow net is ilillstrated on Plate 1. 

For the potential.lfUnCti~n If! • at y'" 0; 

I 

<f\ ;., -qoB (x) + ~ 
i T 'TIT 

1 

For. the str~am (unctioi 1P , ZIt X" 0; 

• T 
I Q. 1. -1 

(y) : + ·2TIT· r~n 
-([oR 

• tn (X~)2 
(x_dlf 

I+]- -1 
ton 

(4) 

[~-ll (5' 
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'The ahnvc C'quatirmr; ;)I:E' ba!';ed on injection ilt y ~ O. x'" d; pumping 

at th~ iTll<19'(' 10~'lticln of Y O. x -d; and a IJnirorm now ri~ld 

pal:.'Ill"!l t,., the x axis in th~ -x dir<>ction. 

The villl!(~ of qoD io, il constant {!qu.1l to lSq.'i ft 2/dilY, the 

treansmissiv{! flux due to th .. natural grounrlwatl!'r flow. 

Th(\ width o{ the phlmf' would br. dnfined by y when If! '" O. The inla,nct 

I:eacli of the plumP. is d .. fin~d by x whpn !fI '" O. 

The T('sll1ting func:tions Wf'T<'! prOQramJllerl, resl1lting in an analytical 

("omputer 'model- .... hich allow!,; examination of tht;! variation in thE' si?l?- of 

th~ plumr with discharge Tates. 

'('he rf:'sultr; of the "nalys .. s arr presented on Plates 2 through 7, 

which qivE' plull\(' width and in1".nd rPilch ilS a function of the disposal 

rat ... , for t.hrp.p. r.iISCS: 

1) Di5poo,ill ar..., 2,onO f""p.t from the l'lhorf>line for thf> HOST Parle: 

2) Dispos-'li area 1,noO fl!.'et from thE' Rhoreline for NP.t.H; and 

3) Dispo.'Pll are<l at an ave-raqe distance of 1,500 feet from the 

.shore-line for a comhin;,tioo of __ th .. two. 

6. Re~ddence' Time Comput"ltion f.or 1Snlarq-inq Sph""re Mooel. 

Point dispr"lsal of. a volume pl.'r unit time if> t;!Jtpr(">sl"":O!'d -as: 

whf're, 

Q'dt . ~'_n-"-1T.(t""±clr):J. _ !~".n_._Tl:_r2 
1- 3 

Q <: const.-'lnt rate of di5p<">5al 

di~;tilnr.f' 'from point of ,li5posal 

n " ",rfN:ti.vP ;lOrmdt:y ,., 0.10 

..... .-;i,Jr·nr: .. tim .. 

(6) 
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Eliminating thp. higher degree diff('tentials give: 

Q~dt 4~n·1T4rt4dr (7) 

and by integration .. 

r = [1±!]'h 
4·n11" 

(S) 

0, t = 
4·n·11"4[3 

3"Q 
(9) 

7. Residence Time computation for Enlarging Cylinder Model. 

The plume formed is envisioned_ to be an ever enlarging cylinder. The 

governing equation is 

wherp., 

r = (Q.t/n o1r_z)l/'J. 
(l0) 

t 
n-z·"Il"-i" 
-Q-- {Ill 

n '" effective porosity. 0.10 

z" aquifer thickness, for· aniRotrophy of 5 horizontal to 

1 vE'rtical, z would be 400 fe~t for a flow distan~ of 

2,000 feet to the shoreline • 

'IT" 3:1416 

r '" distance to shoreline 

Q = constant rate of disposal 
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8. Computation of Di~cho1rqoPs at the ShoroPUni". 

The rlit;;charge.l'l 0110n9 the shoroPlin'! can be e:::;timateo usinq Rear's 

(1979) :"ltream function equation for injection ano pumpin'l in a uniform 

flow fif"ld shown as equati.on 5. 

Ily definition, t"(1 floW' betwef'n two points is equal to the difference 

in the stream funcl:ions at those points. Use of f'quation (5) enahles 

calculation of str~m function at variol1s di.l'ltancf"S a10n9 the shoreline. 

For the HOST Park r.ite x '" 2,000 ft, Y = O. For thf" NF.UI sit~ 

x '" 1.000 £t <Inti y O. 'For 1I0ST/NEl,1I combinf"r~ av~raqe x '" 1,'>00 and 

y O. The rlirfprenct:>s b"ltwf"E'n strf'am f.unctions w .. re calcnlate<l, 

norTIILllized, ;Jnd plotten ar: :>hown Cln Plates R tl"> 10. 

- 000 -

Thf' fl">llowinq PllltPl'; aroP attach ... c'I 3n<l compl .. tes thir; appf'ndix. 

Pliltr. 
Plate 7. 

Plate .1 

Plate 

Plate 

plat!' , 

- R!>char9f" ;'Inn Tm.'<'lr. Pl1mpinq :in il flniform Flnw Fi .. ld 
- Th .. or~'ti.('al Plu~ Width V~. lnj"'<'tion Rat ... (Tnj .. C'tion 

2,000 (e ... t from shor~line at II0t-:T P-1Irlc) 
- Th~Qr~ti~al Tnland R~Qch of Plume v~. Injp~tion Rate 

(Tnj(!ction 7.,/)on ft:-f't from $;h<1I:",Un .. at ROST Park) , 
- Theor~tical Plumt! Width vs. tnjf'cti~n R~t~ (rnj~ction 

1,000 fef)t from ::;horl;!lin(' at NF.I,II) 

- 1'h~orf'tiC1'!l 1nl.,,,<1 R~"ch of Plum" IT:';. Injection Rat.!': 
(t"j~,..tinn I,oOn C!':et (r0m r.h<1r""lin~ at N'F.T,H) 

- Th~oretir;a1 p1ull'll'? Width V!':. Tnj~ction Rat'~ (1\vr>raqe 
injw:tion 1,'>00 fl:'~t from shr.>r"lin(>, r.:nmbinA~.inn HOST park 
ann N!~I,II) 

J."latfl 7 - ThNlr<:,ticil] T nland R .... ch of PlllTnf> "S. I nif'ction RAtp. 
(J\v"ragt' Tnjf'ction 1,500 f<:'f"t. fr<:lm :o:;h<1r",linp., comhination 
1105T P"rlt ;)TId m:m,) 

Plat!" fl - Normali7.(!fi r.hor",Unp. Di!;trihution of Ocr,:.n w,:.t"r Return 
Di!':ch<tr9'" {Inj ... c~ion 2,000 f<?ot:'t (rom r.hnr<>l.inf" ilt HOST 
I'<1rk) 

Pl.<ltP. q - NOTTIlilli?;ed ,l;horelin<? Di:::tr.iblll;inn of n.-:"';m Wi'lt~r RP.tllrn 
nj:;char<1 .... (InjPC'ti0n 1,000 rf'~1; from r;h<1,. .... Unf' at NF.I.II) 

r-j,lt'· ]0 - N~'rm"li7.NI .shnrr:lin('! f)i:;trib\J~.ion of ()r"~n W.:tt ... r R~f:llrn 

lli"ch>lT,]" (AITf'r"qr: injl"ctjon l,~oO ff'f'1 rTom r;horf"lin ..... 
,',,",hill.ll ion HOST !',Hk ,lnn Nr·:T.II) 
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VEGETATION AND TERRESTRJAL.: FAUNA AT I'£LH/HOST PARK 

VEGETATION 

INTRODUCTJON 

The project area is located on the dry leeward coast of West Hawai'i. The average 
annual rainfall is 16 to 17 inches per year and vegetation is sparse. Lava flows of 
different ages cover most of the project area. Parts of the Natural Energy 
Laboratory of HRwaii (NELH) facilities .are located on the 1BO! lava flow which 
originated upslope near Hu'ehu'p.. Thel proposed Hawaii Ocean Science and 
T p.chnology (HOST) Park is located on prehistoric pahoehoe and 'a'a lava flows 
(Macdonald and Ahbott,' 1970). Plant establishment and succession on lava flows in 
dry localities is exceedingly slow, requirinq hundreds of years. In contrast. plant 
succnssion on IRVR flows in wet localities sllch a~ Puna is relatively "fast." An open 
'ohi's (Metrosideros collina) forest can develop on a bare 'I]'a flow within 120 years 
(Atkinson 1970, Smathers and MueJll'!r-Domhois 1974). 

VEGET A TTON DESCRIPTTON 

There have been a ntlmber of botanical surveys madelon the NELH property and 
nearby areas. Walker (1975, 1976) marfe an intensive flora and fauna survey of the 
NELH site as well as the adjoining Wawaioli Beech and the plannerf access road and 
utility corridor. Krauss (1977) conducted a botanical sllrvey of the Ke'ahole 
AqriculturRI Park area which IiF.lS immediately mauka (I'!ast) of the HOST Park. The 
following discussion is largely drawn from Walker (1975, 1976) and KrAUSS (1977). 

ThreB types of ve'letation are recognized within the pro,ject area and are described 
below. 

Strand Vegetation: The strand or beach zone vegetation forms a narrow to 
somewhat wide (up tei 300 ft. in width) belt along the coast. The substrate may 
consist of white sand or boulder and COT'AI rubble deposited by storms. Clusters of 
nflupaka (Scaevola taccad.!) shrubs are frequently encountered. A few scattered, 
windswept thickf'lt."I of kiawe (Prosopia pslllda) are 'occBsionaIly found along "the 
landward edge of the s~.rand. Othp.r speci~.s found along the shore include hi'aloB 
(W~ i!,dica var. ~mericana). beach morninq Qlory (J~~ br~sillensis), 
Bermuda grass or man"mnie (Cynodon !!s£t'tlon), And tree hf}liotropr. 
(Messcrschmidia atOf!ntea). 

Vegetation on thl'! IBOl flow: Veqet::ltion on the 1801 pahoehoe lava flow is very 
sparsl'! Rnd scAttcred~ most of the plants occurrinq I'Ilong the edqe of the flow. 
Plant species found on the flow includfl fountaingrass (Pennisetum setaceum), the 
oative r.~per or mRiapilo (Capparis sandwichiRnA) VAT. zoh::lryO, swordfern 
(Nephrolr.pis multiflora), ami hi'aloa. Whf"!re th~ flow meflts the ocr:an, the 
shorl'lline consists of :; to 20 ft. hiqh sheet: bmmlt. cliffs (Nolf1n and Cheney, 1981) 
which flrP. lnrqely r!evoid of vt'l9flt.ation. 

, 

Dry grRss-m=rub communityt This type of1vp.qetation i:'! found on the weathered, 
prehil'itoric flow:'! ('omposcd rrinciptllly of pahol'!hoe lava. Tt consil'it.s of a somewhat 
~pflrSf'l covnr nf fnunt.<lingrass nnrl l'Ic='ltt~..ed !'>hruos. Nat.ivp. shrubs and sllbshrtJh~ 
found here inrhrr/r' ';}'nli'i (Oodnmmtl viscol'iil), 'iIima (5ida fnlla"J. Mia (Myoporum 
!I::lnr!wic\'!n~p). nll'lhr.'r. (Cflnthi~nrAtum). hi'aloa.· :md IT'I~i<lpi1n; el(otir. shrubl'i 
inr.lurll'! lnnt.nM {Lnn~~[!!! r.;;;'nm). inrfif1'l i,(Jnrliqnfcr.!!!. !l1~rrl'!ltir.n!la). klu (~ 

i 

farneaiana).. and Christmas berry (SchlD.!:!!. te~blnthlfolitJ$). Noni (Morinda 
citrlfoIia), a Pt)iynesian introductions, Is also occasionally observed on the old lava 
flows. Weedy forbs. vines and grasses 8uch as Australian vervain (Stach~tatpheta 
aus\rall~' coatbuttons (Tr~ pro-··-'-----\ .-..... U-___ I .. • --'-----.. ,~, - '---'--

app e omotdica charantla val'. 
(Eragrostis tenc[l.!), nAtal redtop 
oJeracea) may also occur here. 
occasionally be found in cracks and crevices. 

RECOMMENDA nONS 

Vegetation on the project area Is generally !!parse and scattered. No rare. 
threatened or endangered plant species have been recorded from the project area. 
The native species that are found on the project site also occur in similar habitats 
throughout the West Hawai'j area. The proposed development of the HOST Park 
and expansion of the NELH facilities will have a minimal Impact on the total island 
popUlations of the native components .• 

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

INTRODUC:nON 

The project area j!; sparsely vegetated and supports 8 low concentration of wildIlfe. 
Most. !tpeciF'!:s arl:! rommonly fotJnd along th~ cO!lstel lone or sometimes in the gress­
scrub community on the old lave flows. -Wildlife was rarely observed on the ]801 
lava flow. . 

A fatlnn survey of the NELH site, W<lwaioli Beach, and the planned access road and 
utility corridor WAf: marle- by Walker in November 1975. Krauss (1977) presented 
somp. nhscrvations on the fauna of the nearby Ke-ah6le Agricultural Park. 

The following discussion is based IRrgely on the Walker survey (1975). 

AVJFAUNA 

Endemic birds -- No endemic Hawaiian birds were observed on the NELH site by 
Walker (1975); however, Krauss (1977) did see one HRwaiian owl or pueo (Asio 
f1ammeus sandwichensis) over the Ke'ahole Agricultural Park area. The pueo is 
found from sea !frye I to at least' 8,000 ft. elevation snd, unlike most owl specie!'!, 
the puco is diurnal in habit (Berger 1972). Although the pueo is not. classified as an 
endanqered species by the Federal Fish'Rnd Wildlife Service, it has recently been so 
classified by the State Division of Forestry and Wildlife. 

The enrlangered HAwaiifln stilt or ae'o (Himantopus himant.QQ!!! knudseni) may occur 
in the area. Tt is pre~nt in pond areas to the north and south of the project site 
and may fly over the area. 

Jndigenous birds -- These are miqrAtory species whose total ranqe in the Pacific 
Basin Area" includes the HRwaiian Islands. Walker (1975) observed three migratory 
shorebirds on the NELH site; these were the golden plover or kolea (Pluvialls 
QQ~iniC:B [ulyJ!.), the wandering tattler or .'uli1i (Hereroscelus inc::anus), and the 
ruddy lurnstone or 'akekei<e (Arenaria int~rpres). Thr.se shorebirds are seasonal 
visitors who commonly winter over in the island!!. 

, 
rntrodoeed birds -- 'A number of introduced birds were recorded by Walker (1975), 
thp.5e include the Jndian gray francolin (Francolinus pondicerienus), the barred dove 
(G"opclie striata striate)" the common myn::!h (Acridothe:r~ tri8t1s), the Japanesp. 
whit.e-Poye (Zosterons japonic:us) the house finch (Camodacus mex-icanus frontalis), 
thl'! hotJ!lp. sparrow p~ domesticus), the cardinal (CarcHnalis c:lrdinalis). and the 
Brazilian cardinal (PRtnaria coromttu). 

Kr~um! (1977) also found most. of these species present on the agrictllt~rAI park site 
in addition t.o ;:i ph"A~ant spncie:; (Phl'lsia'nus $p.). 

MAMMALS 

Endemic mammRI~ - The Haw<liian hoary bat. (L~ cinp.reus semot1Js) is, the 
only t"!ndP.-fl)ir. HRw:liian Innd mamm<ll. Jt is found from ~r::l Ir"!vf'l t.o 13.200 ft. 
elcvRtir:m nnd is known t.'fl or.cur in. Kona (Tomich ]9(;9). Thl'! hl'lt prohnhly feerls on 
in!;Flr.t:; Rlnnq thp. rn:mt.;11 ::Ires of thr- projert. :;ite rltlrinq the r"!vrrlinqr, ~nd niqht. 

J 

/ 

Introduced mammals -- The Jodien mongoose (Herpestes auropunctaws) was the 
only mammal actually seen during the wildlife survey on the NELH site. However? 
the presence of other mammals such as the· common house mouse (~ '!!!!!!9ulus), 
roof rat (Rattus fattus), Polynesian rat (Rattus exulans), feral cats (Felis c'atus) and 
goats (t;!I.P.!! h1rcuSlwss suspected BS 11k ely inh~ of the area. 

Krauss (1977) did ob~rve feces and .honea of mongoose, mice, and goats in the 
agricultural park area. 

REPTILES AND AMPHJBTANS 

There are no native 'amphibians or lend reptiles, In the Hawaiian J~lands; : all species 
present on the project area are introduced. No frogs or toads are expected to be 
found in the area (Walker 1975). Nine species of geckos (family Gekkonidae) and 
skinks (family Scinicldae) occur in Hawaii (McKeown 1978) and a few. of them 
probably occur on the project site. 

JMPACTS 

The proposed project will lead to the 10Ml of habitat on land -cleared of vegetation. 
However, vegetation is sparse end the project aree provides only a marginal habitat 
for birds and other animals. 

The proposed project will have no significant impact on the Hawaiian stilt as it 
prefers the pond areas north and south of the project site; the stilt does 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·erea while feeding in the air along 
the shore but will not be affected by the project. 
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TRAFFIC ASSESSMENT 

This traffic assessment describes the potential traffic impact 
of the proposed development at Keahole, North Kona, Hawaii, of the 
Hawaii Ocean Science and Technology (HOST) Park and expansion of the 
Natural Energy Laboratory of Hawaii (NELH). Peak hour impacts at the 
Queen Kaahumanu Highway Intersection with the NELH access road and 
needed improvements are identified. Three development scenarios and 
conditions for two future years were considered. 

Existing Condition 

Access to the NELH at Keahole Point is from an at-grade inter­
section with the Queen Kaahumanu Highway approximately 1.2 miles 
south (toward Kailua-Kona) of the Keahole Airport Road (Figure 1). 
Existing traffic volumes on Queen Kaahumanu Highway were obtained 
from the State Highway Division (1)* (see Table 1); counts indicate 
good traffic condition.s. 

Future Cond! tion 

As shown in Table 1, traffic volumes on Queen Kaahumanu Highway 
have shown a steady increase, reflecting development and growth in 
West Hawaii. Future traffic is expected to continue to increase: 
for t~is assessment, 1991 traffic volumes without the proposed 
development were estimated to be 146 percent of the volumes' counted in 
1984; 1996 traffic volumes were estimated to be 178% of .1984 volumes. 

Proposed Project 

The proposed development consists of research and technological 
activities. Employment projections for the HOST park and the NELH (2) 
were used to predict 1996 traffic generation. Employment l~vels for 
1991 were estimated for each type of activity. Average rates from the 
Institute of Transportation Engineers (3) for research centers were used 
in the computation. 

Table 2 shows the computation of project traffic. The project 
traffic to and from the site was distributed to the north (11%) and 
south (89%) using the locations of households in West Hawaii (4). 
Traffic assignments for the morning commute (AM) and afternoon (PM) 
peak hours and for 1991 and 1996 are shown for each development 
s;cenario (Figures 2,3, and 4). 

*() - References listed at and. 

A CQl'lturYof 
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Traffic Impacts 

The traffic assignme~ts were analyzed for an unsiqnalized 
intersection (5) with the ifollowing improvements: 

a) acceleration and deceleration lanes .to/from the southboum 
lanes of Queen Kaahumanu Highway. 

b) separate right and left turn lanes from the development 
(eastbound)' to the highway. 

c) a separate left turn lane to separate turning traffic 
from northbound Queen Raahumanu Highway traffic. 

The analysis results: show that an unsignalized intersection would 
not adequately serve peak: hour traffic generated by the proposed 
development under any of ~he scenarios. The peak hour traffic 
expected in 1991 would-cause differing conditions under each scenario; 
the 1991 Scenario A traff:ic would ~e adequately served. l'7ith Scenario 
B, 1991 peak hour traffic! demands are near capacity; with Scenario C, 
the unsignalized intersecjtion would not have adequate capacity to serve 
traffic demands. Table 3 summarizes the analyses of the unsignalized 
intersection. I 

Additional turn lanes to serve the high volumes of turning traffic 
would require signalization for adequate ,control of the movements. Fau 
intersection layouts, shown in Figure 5, were evaluated using the Planni 
Analysis of Signalized Ifl;tersections (6) of the new Highway capacity 
Manual. ' 

'Scheme 1 is a signalized intersection with laneage similar to the 
layout evaluated for the :unsignalized case.' This layout would be ade­
quate to 1991 for either 'Scenario A or B. Scenario C demand traffic 
for 1991 would be near capacity. For 1996 traffic, Scenario A demands 
would be near capacity and scenario Band C would have peak hour 
traffic demands which exceed the intersection's capacity. 

, . 

Scheme 2 provides a : second left turn . lane from the highway 
(northbound) into the NELH accesS road, which would also be widened. 
Although this provision improves AM peak period conditions, afternoon 
conditions are not significantly affected. The adequacy of Scheme 2 
would be ,similar to SChere 1. 

Scheme 3 would widen the access road even more, to allow a-double 
right turn lane onto the I highway in a southerly direction. An addi­
tional southbound lane w~uld also be needed for approximately 1500 feet 
to provide for merging. ! The signalized intersection would operate 
below capacity for all c~ses except 1996 Scenario C, in which inter­
section condi tions would i be near capacity. 



Scheme 4 'indicates the improvem~nts which would ,be necessary to 
ade<Iuately .serve- Scenario C in 1996 •. Project~d peak hou~ traffic volumes 

.south .of the project would exceed capacities available on a two-lane 
highway. Widening to four lanes would extend north of the access 
road in Scheme 4. 

Alternative Improvements' 

.An ~lternative to providing mUltiple tU,rn lanes at the NELH 
access road intersection w,ould. be to distribute the peak entering 
and exiting tra'ffic over two or, more access points. For examp'le, 
a. cOI:lnection .to the QUeen Kaahumanu Highway, could be made' about 
0.5 mile south of the NE"LH access road to serve the southern portions 
of the HOST park. Maximum turning volumes at each entrance/exit 
are expec,ted 'to ·be about 60% of those indicated in the assignments 
if this second connection is provided. 

Conclusion 

,This traffic ass~ssment has estimated future traffic volumes 
and has identified the potential traffic impacts of the development 
of t~e HOS~ park and the NEtH expansion. The intersection improve­
ments ne~ded to provide adequate capacity have also been identified. 

- , 
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Table 1 

HIGHWAY TRAFFIC COUNTS 

Queen Kaahuma~u Highway 

Southbound Northbound ~ 

Daily 1976 1594 1581 3175 

1978 2304 2233 4537 

1980 2107 2113 4220 

1982 2707 2549 5256 

1984 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 365 229 594 

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

Table 2 

TRIP GENERATION 

I Oaily Traffic1 Peak Hour Traffic2 NO j of 
~ EmE1o:lees In + Out peak opposite 

! 

I 
Scenario A 1991 1026 2460 462 51 

1996 1590 3820 716 79 

Scenario B 1991 1451 3480 653 73 

1996 2~90 5980 1120 125 

Scenario C 1991 1966 4720 885 98 
I 

1996 3rO 8590 1611 179 

1 - Vehicles per day, ba~ed on 2.4/employee 
I 

2 - Vehicles per hour, based on 0.45/employee peak ?irec~ion ~nd 
0.05/employee oPPos1te d1rect10n 



Table 3 

LEVELS OF SERVICE 

Unsignalized Intersection-

ill!- ~ 

"'" PM AM PM 

Scenario A C D F F 

Scenario B E E F F 

Scenario C F F F F 

.With l)acceleration/deceleration lanes to/from southbound 
lanes of Queen Kaahumanu Highway, 

2) separate right and left turn lanes from ero·s5 street 
and 

3)median left turn lane from northbound lanes of 
Queen Kaahumanu Highway. 

Levels of service definitions: 

A: Little or no delay 
B: Short. traffic delays 
C: Average traffic delays 
D: Long traffic delays 
E: Very long delays; near-capacity conditions 
F: Capacity exceeded by traffic demand 

c 

Table 4 

INTERSECTION CONDITIONS 

Scenario It. 

ill.! ~ 
Unsignalized + 

Signalized-Scheme 1 + 0 

Signalized-Scheme 2 + 0 

Signalized-scheme 3 + + 

Signalized-Scheme 4 + + 

+ Operates below capacity 

o Operates near capacity 

Demand exceeds capacity 

Scenario B 

ill.! 
o 

+ 

+ 

1996 

+ + 

+ + 

Scenario C 

~ ~ 

0 

0 

+ 0 

+ + 
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HAWAJJ OCEAN SCIENCE AND TEct-NOLOGY (HOST) PARK AND PROPOSED 
EXPANSION OF THE NATIJRAL ENERGY LABORATORY OF HAWAII (NELH) AT 
KEAI-IOLE, ~TH KONA, HAWAJJ 

MARINE ENVIRONMENTAL OESCRJPllON 

1.0 The Existing Site 

1.1 Location and Purpose of the Facilities 

Keahole has numerous natural resources, among which are high annual insolation, 
warm surface waters and cold, deep ocean waters of excellent quality and high 
nutrient content very close to shore. NELH and the proposed HOST park are 
conceived and designed to develop and implement teChnologies to beneficially exploit 
these assets. . ~ 

The NELH utilizes 320 seres of shoreline property at Keahole Point. Its principal 
function has been OTEC-related research. The site is fronted by a "research corridor" 
1000 feet wide extending 5000 feet off3hore. Directly to the southeast are the 547 
acres proposed for the HOST park. The principal use for the HOST park is projected to 
be high-intensity aquaculture, at least in-the lower elevations nearer the shoreline. 

1.2 Geology, Hydrology and Bathymetry 

The geology is characterized as that of low dipping flank flows of primitive basalt:'" 
The dips slope less than five degrees. Individual flow units are small, not larger than 
aeveral hundred feet wide and 100 feet thick. The average thickness of a flow unit is 
10 feet. Lava tubes are common, but intrusive forms such as dikes are absent. The 
aquifer Is highly permeable. Because the basalts in the area are highly fractured, 
vertical barriers to groundwater movement are small. and in some localized areas," 
water may be transmitted vertically more readily than horizontally (Dames and Moore, 
1985). 

The shoreline varies from level beaches to cliffs of up to 15 feet which contain caves 
and lava tubes extending mauka. Water depths reach 2500 feet within a mile of the 
shoreline. Between 500 and 2500 feet deep, the bottom slope is approximately )0 
degrees. Above this, the slope angle decreases. Sand channels up to )0 feet wide 

:.--, .. ~ 

separate basalt outcrops perpendicular to the shoreline. ' ":,,-. 

1.3 Physical Oceanography 

Currents offshore Keahole Point are domlnated by two processes. Tidal oscillations 
drive reversing currents.with diurnal and semi-diurnal periods. Typical maximal tidal 
current speeds are 3/4 to 1 knot. Tidal currents may, however, -be obscured for 
extended time periods by large-scale eddies propagated from the Alenuihaha Channel. 
Noda (unpub. data) documented a persistent northward eddy flow of ahout 1.5 knots for 
about five days. 

Bathen (1975) found offshore surface currents ranging in speed from 10-37 em/sec, or, 
on average, less than half a knot. Deep currents have been measured in the range 1-10 
cm/Sec (Bretschneider,1978). 

1 

,. 

~, 

-: 

r 
Wave heights rarely exceed 7 fe~t, except under certain storm conditions. The highest 
recorded wave in this area in t,he past 20 years was 25.5 feet. Variations in water 
chemistry have led to hypottleses of very large internal waves moving in the 
pycnocline. I 

-t, 1.4 Water Quality 

"'" 

1.4.1 Cla:lSification and Standar~s 

Coastal, waters off Keahole are; Class AA. Groundwater seepage along this coast is 
reported to exceed 6 mgd per "'lile (Dames and Moore, 1985). -Although this water is 
brackish, this volume of influx is double the break point between wet and dry coastal 
areas and the wet criteria sho~ld apply. Tn any event, the data collected from the 
NELH warm water intake indicate that the water quality standards are being met. 
Several studies (WRRC, 1980; R.M. Towill, 1981) have reported that coastal water 
quality standards are exceededi near the shore. Jt would not be unexpected to find 
nutrient concentrations elevated, as a consequence of a high proportion of groundwater 
in very nearshore samples. Discharges into Class AA waters are prohibited. Waters 
deeper than 100 fathoms are :Class A which may receive discharges. The reef 
communities are Class J. The .....,ater quality standards for this area are summarized in 
Table 1. I 

1.4.2 Ambient Quality , 

I 
1.4.2.1 Radient Energy and the Photic Zone 

I • 
Noda, et al. (1980) measured scalar (nondirectional) irrediance in the 
photos;ynthetically active wavelengthS (400-700 nm) through the wate'r column at the 
HOTEC site. Extinction coefficients ranged _between 0.027 and 0~033 per meter, 
typical of low latitude open ocean waters of high clarity. The photic zone extended to 
about 125 meters. . 'I 

1.4.2.2 Physicochemical Param~ters 
, . 

1.4.2.2.1 Temperature and the Thermocline 

Sea surface temperatures in Hawaii vary relatively little annually or diurnally. 
Gundersen (1974) reports the J'"~nge as 23-28.5 degrees C. The wind-mixed surface 
layer extended 50 to 100 meters deep. The bottom of the thermocline. where 
temperatures average 12-13 degrees C, may extend to 150 meters (OOME, 1981). 

, 

1.4.2.2.2 Salinity, Density and the Pycnocline 
r 

Noda, at aI. (1980) summarize the results of six cruises designed to provide baseline 
data at ~he OTEC-l site .. The ~alinity results are typical. From the surface to about 
70 meters deep the salinity was uniform in the range 34 .. 227-34.774 ppt. Below this 
was a subsurface layer of max,imal salinity (34.575-35.173) centered between about 
100-125 meters. A salinity mi~imum (34.003-34.340) occurred at about 275 meters, 
and slightly higher values were recorded from below. 'These variations in salinity 
represent, at the surface, lan:d mass effects, and below, water masses common 
throughout the Pacific Ocean. 
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Table 1. State of Hawaii: 
Water Quality S~ndards 

Sp~cific Criteria for Open Coastal Wate~, Class AA 
(IIOpen Coastal Waters" are marine wsters bound!l'd by the 100 "fathom 

(IB3 meters or 600 feet) depth contour and the shoreline, excluding 
embayments. Criteria differ based on fresh water discharge) 

Geometric . Not to Exceed 
mean not to the given value Not to 
exceed the more than 10% exceed the 

. Parameter given value of the time given value 

Total Kjeldahl 150.00* 250.00· 350.00* 
Nitrogen (ug N/I) :110.00** 1BO.00·· 250.00 ...... 

Ammonia Nitrogen 3.50· B.50'" 15.00'" 
(ug NH.=N/I) 2.00·'" 5.00!,"'" 9.00** 

Nitrate + Nitrite 5.00'" 14.00· 25.00· 
Nitrogen (U9 (N0

3 
3.50** 10.00'" 20.00·'" • N0

2
)-N/l) 

Orthophosphate 
Phosphorus 

7.00'" 12.00* 17.00* 

(ug PO. -P/I) 5.00 ...... 9.00** 13.00*'" 

Total Phosphorus 20.00· 40.00* 60.00* (ug P/I) 16.00*'" 30.00** 45.00** 

Light Extinction 0.20* 0.50* 0.85* 
Coefficient (k units) 0.10** 0.30** 1.55** 

Chlorophyll,! 0.30* 0.90* 1.75* (ug/l) O.}S** 0.50** 1.00"" 

Turbidity' (Nephelo:"," 0.50* 1.25* 2.00* 
metric Turbidity .Units) 0.20** 0.50** 1.00**. 

Nonfilterable 20,000.00* 30,000.00* 40,000.00* 
Re';idue (ug/I) 10,000.00*~ 15,000.00'" 20,000.00** 

*"Wet" criteria appy when the open coastal waters receive more than three 
million gallons per day of fre$ water discharge per shoreline mile. 

"*"Dry" criteria apply when the open coastal waters receive less than three 
million gallons per day of resh water discharge per shoreline mile. 

Applicable to both "wet" and "dry" conditions. 
pH Units shall not deviate more than 0.5 units from a value of 3.1. 

.Dissolved Oxygen.;. Not less than 75% saturation. 
Temperature - ShaH not vary more than 10 C from ambient conditions. 
Salinity (ppm) - Shall not very more than 10% from natural or seasonal 
changes conSidering hydrologic input and oceanographic factors. 
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Walsh (1985) reports the results of water ·chemlstry analyses on samples collected 
offshore of the. NELH facility. Salinity always increased with depth in nearshore 
waters. OffshPre, there was a peak concentration at 30~150 meters with low surface 
values and even lower concentrations at 150.200 meters. These results ere consistent 
with HOrrC data. In general the -salinity values are highly variable spatially and 
temporally, indicating large scale, rapid water mass .mlxing or movement. Transects 
offshore were quite variable. from day-to-day ~d the . lowest values were not always 
found inshore. 

1.4.2.2_3 pH 

In the oceen, pH.is maximal at the surface due to the combined effect of carbon 
dioxide uptake end oxygen evolution In the photosynthetic process. With depth, 
decomposition and respir.ation increase, consuming oxygen end depressing pH. A pH 
minimum generally coincides with the· oxygen l1\inimum. Gordon (1970), at an oceanic 
station north of Oahu, found a surface pH of 8.27, and a minimum of 7.75 at 500-600 
meters. NELH intake monitoring values were quite similar (Table 2). 

1.4.2.2.4 Dissolved Oxygen 

Noda, et a1. (1980) reported a mixed layer extending to about 90" meters in which 
oxygen concentrations ranged between 4.8 and 6.3 mill. Surface layer. concentrations 
were at or above saturation values." A broad oxygen minima (1.0 mUJ.) occurred 
between 450 and 900 meters. 

Walsh's (1985) dissolved oxygen values were highly variable. The -deepest samples (200 
m) all showed about 4.4 m1l1, consistent with the HOTEC data. Most of his samples 
were from near-surface waters and concentrations were· well above saturation. 

1.4.2.3 Macro-Nutrients 

Noda, et al. (1980) found three distinct nutrient layers in their offshore depth profiles. 
In the mixed layer, concentrations were low and uniform, the result of uptake by 
phytoplankton. In the aphotic waters between about 150 and 400 meters there was a 
rapid increase in nutrient values caused by dissolution of particulate material from 
above and vertical diffusion. Maximal values were found below.600 meters. 

Walsh (1985) found that, in general, inshore nutrient concentrations were low, but 
conSistently higher than in offshore waters. Offshore transects showed that when 
nearshore salinities were lowest, nutrients were highest, clearly reflecting shoreline 
seepage of nutrient-rich, brackish basal water. 

lAJ Groundwater Intrusion 

Underlying the Keahole coast is a thin, unconfined basal groundwater lens, brackish in 
salinity.' Aerial infrared images indicate considerable groundwater seepage at the 
shoreline (Fischer, et al., .1966). Nearshore well waters have a chloride content 
greater than 1000 ppm (DLNR,1970), more than four times the U. S. Public Health 
Service standard for drinking water. The chloride concentration at the top of the 
water table decreases inland, where lighter, "fresh" groundwater floats above denser, 
brackish waters. 
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Table 2. Water Quality Data 
Table 3~ Water Quality Data 

NELH Discharge Sites 
NELH Warm and Cold Seawater Systems (Weeklr samples, 1983) 

(Weekly samples, 1982-83) 

Warm Cold Ratio - Parameter Unit Site 1 Site 2 Site :3 

Parameter Unit Seawater System Seawater System warm: ... Temperature DC I 16.90 18.56 20.050 cold 
Max Min Mean Max Min Mean water Salinity 0/00 34.201 33.496 33.735 

pH 7.884 

Temperature DC 28.00 24.30 20.70 8.20 ~" " N03 + N02 ug-at/l" 26.78 20.70 15.66 

(in Lab) DF 82.40 75.70 51.30 B.20 NH4 ug-at/l 1.57 1.42 1.50 

Salinity 0/00 35.05 34.33 34.71 34.37 34.21 34.29 P04 ug-at!l 2.20 1.92 1.67 

pH 8.35 8.02 8.24 7.64 7.45 7.55 Silicon ug-at!l 52.12 47.70 42.93 

N03 + N02 ug-at/l* 0.50 0.05 0.17 41.70 38.80 39.62 1:230 Diss.Org; ug-at!l 2.64 3.75 5.20 

NH4 ug-at/l 0.76 0.20 0.47 0.76 0.06 0.34 nitrogen 

P04 ug-at/l 0.34 0.03 0.15 3.17 2.69 3.00 1:20 Oiss.Org. ug-at!l 0.11 0.16 0.24 

Silicon ug-at/l 11.52 1.60 3.46 64.96 69.13 77.56 1.22 
phosphorus 

TotalOrg. mgC/l 0.79 
Total diss. ug-at/I 7.84 2.51 4.12 48.00 37.32 42.16 1.10 carbon 

nitrogen 

Total diss. ug-at/l 0.66 0.19 0.35 3.26 2.72 3.03 1:9 

phosphorus ",I; 

Total erg. mg ell 1.20 0.51 0.91 0.99 0.07 0.58 

carbon 
i, 

Y" 
* microgram -- atoms/litre 
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The groundwater discharges are generally diffused, but there is a shoreline spring near 
Wawaloli Beach visible at low tide (Dames and Moore, 1985). 

1.4.4 Runoff 

There are no perennial streams in the area, and overland flows are insignificant except 
as a result' of severe storms when gulches may have temporarily high discharges. 

1.4, .. 5 Existing Point Sources 

OTEC seawater from 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. 

Walsh (19B4) summarizes data collected in e weekly water quality monitoring program 
at NELH. Samples were collected from the surface seawater Intake, the deep 
seawater'intake, the mouth pf the discharge pipe (site 1), and at sites in man-made 
tidepools 15 and 25 meters downstream (sites 2 and 3. respectively). The total 

. discharge at the time of the most recent samplings repOrted was about 1000 gpm, of 
which about sixty percent was surface water; ,The values reported here are from the 
1983 survey~. Salinity values were very slightly depressed from what would be 
expected, reflecting an unidentified low volume freshwater component of the 
discharge. The mean' values for surface and deep samples are very similar to those 
recorded in the sUrveys reported in above sections.. Brewer, et al. (1985) summarize 
the results of the weekly water quality monitoring program at the NELH in Table 2. 
Table 3 summarizes the mean values at the discharge monitoring sites. 

The seawater discharge from the abalone aquaculture facility are also disposed of 
behind the shoreline, but discharge volumes and chemical quality data are not 
available. Aquaculture production facilities producing less than 100,000 pounds of 
product are exempt from the NPDES permit and its monitoring requirements. 

Domestic sewage from NELH is disposed of into cesspools. 

1.5 Biota 

1.5.1 Anchialine Ponds 

Anchialine ponds are ,shoreline pools without 'surface connection to the sea, having 
waters of measurable salinity and showing tidal rhythms (HolthUis, 1973). Anchialine 
ponds occur close to the shore where, a basaltic -surface collapses and the top of the 
water. table is exposed. They are found no farther inshore than about ope half 
kilometer. They are known from Hawaii, southwest Maui and other parts of the world. 
Geologically, they are temporary features, subject to inundation by lava or filling by 
wind-blown sediments or organiC detritus produced in the pond. Anchialine ecosystems 
are characterized ,by low species diversity, but distinctiveness in species present. 

Maciolek and Brock (1974) surveyed 305 anchialine ponds along the Kana coast. Three 
anchiaIine ponds occur in the NElH area. One is small Cless than'10 m2) and two are 
intermediate in size (10-100 m2). They are all shallow, with salinities 'of about 7-8 
ppt. Bottoms are a mixture of rock and sediment. Two haye no bordering vegetation; 
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one has trees, shrubs and emergent vines and succulents. Siota in these' ponds includes 
benthic algae, worms,' mollusks and crustaceans. Among the latter are Haiocaridina 
ruhra, e small endemic red shrImp. One of the ponds has a population of 
Macrobrechium grandimanJs. an endemic prawn more common to Hawaiian streams. 
No fish were observed in thelle ponds. According to the fanking,of Maciolek and Brock 
(1974), they are not of high natural value. 

Six anchialine ponds occur in the HOST area. All are sma)) (tess than 10 m2) and 
shallow, with salinitie,s in the range 4006 pp~. Bottoms show little if .any sedimentation. 
Trees and grasses border the pond9. The biota 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, !:!: rubre 
and Metabeteeus lohena. None of the ponds are classified as having high natural value. 

The nearest ponds of exceptional value (Maciolek end Brock, 1974) are the 29 
Kahanalki Ponds located near Wawahiwaa Point, 2.25 miles south of Keahole 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 m2 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 Bnd vines. 

1.5.2 Water Column Communities 

1.5.2.1 Phytoplankton and Photosynthesis 

The clear, oligotrophic lIurface waters around Hawaii are low ill dissolved plant 
nutrients and support a low standing crop of phytoplankton. Phytoplankton biomass is 
typically measured as the concentration of chlorophyll a, either per cubic meter at a 
given dePth, or per square meter of sea surface for ~ given depth range. 

Node, et al. '(1980) report .the results of chlorophyll a profiles at the HOTEC site. 
They found a shallow mixed layer about 60 meters deep which had low c,oncentrations 
<0.03-0.18 mg/m3, mean·O.ll mg/m3). This surface layer graded into a region between 
64-94 meters where a deep maximum occurred (0.17-0.62 mg/m3, mean 0.31 mg/m3), 
The authors attribute this maxima to _decelerated sinking rates in the increasingly 
dense subsurface waters, and to increasing intracellular chlorophyll concentrations 
through adaptation to reduced light intensities. Below this, chlorophyll a declined with 
depth to insignificant leveb below 200 meters. Jntegration' of values to show 
concentrations per s,quare meter of,see surface..rielded the following results. The mean 
value in the upper 260 meters was 24.55 mg/~, of which 12-30 percent was found in 
the upper 60 meters. The mean value in the mixed layer was 5.3? mg/m2• 

Phaeopigment (a chlorophyll degradation product) concentrations were also determined 
by Noda, et aI, (1980). On average, the phaeopigment concentrations.were 55 percent 
of the ct'!lorophyll concentrations. Depth profiles were; similar in shape to those of 
chlorophyll. There was a shallow, surface layer of. low concentrations, a subsurface 
maximum at or below the chlorophyll maximum ,and declining deep concentrations. 

Primary productiyity at the HOTEC site was measured using the carbon-14 uptake 
method and in situ incubation. Depth variability was slight, and biomass correlations 
were absent. Inhibition of photosynthesis by bright, surface sunlight was not detected, 
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nor was a subsurface maxima in productivity. The rate of production per unit biomass 
rapidly decreased with depth. Nutrient limitation was evident at the surface, while 
decreasing light limited productivity in deeper waters. Depth integrated production 
varied enormously oYer the six cruises (0.72_18.70 mg C/m2/hr'l. mesn 6.79 mg 
C!m2/hr). Average daily primary production was 0.015 9 elm Iday, or 38.4 9 
C/m2/year. On three of the six cruises, values neared the lower limits of detection 
for the analytical method. 

Ancillary to the HQTEC cruises, a series of enrichment experiments were performed. 
Surface water was spiked with deep (600 m) water. Growth responses varied from no 
effect to 300 percent increases and seemed to depend on the physiological 
preconditioning of the resident phytoplankton population. 

1.5.2.2 Zooplankton 

Zooplankton biomass was measured on the HOTEC cruises. The mean concentration in 
the ulfer 25 meters was 3.04 mg/m3, and that for the 25-200 meter layer was 3.32 
mg/m. Overall, there is an approximate fifty percent increase in nighttime 
concentrations in the upper 200 meters. However, this increase is due to much larger 
increases in the upper 25 meters. In the 25-200 meter range, nighttime concentrations 
actually decline. 

Taxonomically, samples showed that the calanoid copepods were most abundant. 
Macrozooplankton in Hawaiian waters are generally characterized as having high 
diversity, but low abundance. 

1.5.2.3" Larval Fish 

The most abundant fish larvae in the HOTEC samples (Noda, et al., 1980) were 
Myctophidae, midweter lantern fish. They are of no direct economic importance, but 
may be, because of their large numbers, important components of midwater food 
chains. 

Sands (1979) cites unpublished data of Leis which indicate that at three kilo;me'ters 
offshore of Keahole the density of fish larvae is 371/1000 m3• and that 84 percent are 
inshore forms. 

Lobel and Robinson (1984) found that cyclonic eddy current systems may function as 
offshore larval nursery grounds. They tracked an eddy system which remained· off 
Kona for at least 58 days COinciding with the end of the peak spawning se,aSQn for 
Hawaiian fishes. The outer swirls of the eddy system were observed to sweep up and 
over inshore reef edges. 

1.5.2.3 Larval Fish and Other Micronekton 

1.5.2.4 Fish 

1.5.2.4.1 Shallow-water Surveys 

The Keahole Point region harbors one of the most diverse and abundant reef fish 
assemblages in the populated Hawaiian Tslands. ORCA (977) end ORCA (1978) 

9 

" 

• provide detailed descriptions ~f the reef fISh populations for a range of depths, 
locations, and seasons. These su'rveys recorded at least 120 reef fish species. There is 
a distinctive zonation of _ species composition according to depth. Generally, the 
abundance of adult fish descreares with depth offshore o.f 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 growths 'of seaweed.. The depth zone 
from -40 to _60 feet shelters' a large number of fish species that are relatively 
uncommon in Hawaii. Dense beds of the finger coral, Porites compressa. at depths 
from 50 to 100 feet serve as an important nursery area for juvenile teef fish. 

Fish !!pecies which are conspicuous in diving surveys include some important market 
species (the omilu, Caranx melempygus; the 10 io, Albula vuJpes;. the weke 'ula,· 
Mulloidichthys vanco:teniiSJ, some important subsistence species (the kole, 
Ctenochaetus strigosus; the nenue, Kyphosus .!e.:.), end species of demselfishes, 
butterflyfishes, end juvenile, f"rms of surgeonfishes which are collected for the 
commercial aquarium fish trade~ 

I 

The following sectional descriptions of the shallow-water fish fauna are from Nolan 
and Cheney (1981): ! 

I 
Unualoha Point - Keahole Point I 

frequently ercountered species in the middle reef terrace (-20 feet) include 
'I tang, Zebrasoma flavescens, the chevron tang, Acanthurus nigroris, the 
'nochaetus ~ ~an important subsistence species), and the mamo, 
[abdominalis. These species plus the olive damseJfish, Chromis vanderbilti. 
:onspicuous in the lower re~f terrace (-30 feet). The whitetaiIed damselfish, 

~ agiti§ and the kole are common species at. a depth of -50 feet. The deeper 
reef slope _ 0 feet) harbors :the blue damselfish, Chtomis ovalis, and the black 
damselfish, C. verator. 

Keahole Point - Wawaloli Beach 

Large. roving predators like t~e omilu,. Caranx melam us (sn important market 
species) and the nenue, Kyphosus cinerascens an important subsistence species) 
frequent the surge zone. Other characteristic species include the mustard tang. 
Acanthurus guttatus, the achilles tang, A. achilles, the humuhumu nukunukuapus'a, 
Rhinecanthus rectangulus, the mamo, and the stickfish~ Aulostoma chinensis. 

At least 5S fish species inhebi~ the middle reef terrace (_20 to -50 feet), the most 
predominant being ,the olive dS1TIselfish. Also common are the kale, the yellOW tang, 
end the hinalea lauwili t Thalassoma duperreyi. 

, 

At least 51 fish species have b~en recorded on the lower terrace (-40 to -60 feet) in 
spite of Q low density of live co~al in this depth zone. In eddition to the species which 
are common on the middle terrace is the lavender tang, Acanthurus nigrofuscus. 

. I 

At least 43 species occur in the :transition zone from terrace to offshore. slope (-50 to -
60 feet). The predominance of

l 
juvenile fishes in this zone coincides with the habitat 

provided by lush colonIes of thie finger coral, ~ compte·sse. The most frequently 
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observed. species are tf:le yellow tang, the kale, the olive damselfish, the white tailed 
. damselfish, and the pebble.d botterflyfiSt"1, Chaetodon multicinctus. 

The upper portion of the offshore slope (-60 to -100 feet) supports at least·,7 species, 
the most abundant of which are the whitetailed damselfish, the. damselfish, Chromis 
hanui~ the blue ·damselfish, the yellow tang·, the kole, and the pebbled butterfly~ 

Manta raya (Mobula faoonlca) and· the 'olO, ~ vulpes. an important food fish, 
occasionally are .observed in this depth zone. The· rare butterfly fish, Chaetodon 
tinkeri, is occasionally sighted, but the abundance of this species has been greatly 
reduced by" aquarium fish collecting. 

Jmportant market speCies, Including .the weke 'ula (Mulloidichlhys vanicolensis), the 
omilu (Caranx melampygus), the uku (Aprion virescens), and the awa awa (Chanos 
chanos) have also been sighted during diving surveys off Keehole (ORCA, 1977; ORCA, 
1978). 

Wawaloli Beach - Wawahiwa'a Point 

A very· abundant and diverse fish fauria has been surveyed by Nolan (1978) in the 
vicinity of Wawahiws'a Point. Over 53 species occur in this area. Most abundant are 
the white tailed damselfish, the hinalea lauwili, the yellow tang, the kale, the 
butterflyfish Hemitaurichthys zoster (=-. H. polyJepis) (at -depths exceeding 60 feet), 
the Weke ula· Mlilloidichthys vanicolensis, the opelu Decapterus macareUus, and the 
mamo On the shallows). Manta rays and 'oio are frequently observed offshore, and the 
skipjack tuna Katsuwonus pelamis are also observed near· shore. Dense beds of the 
finger coral. P. compressa, provide important habitat for juvenile fishes. 

1.5.2.4.2 Deep·water Surveys 

The fish populations of the deep slopes and terraces offshore of the Keahole· region 
have been obs~rved during deepwater submersible surveys. The fish fauna appears to 
be quite diverse and abundant along the steep boulder-strewn slope extending from -
150 to -250 feet. Most conspicuous are surgeonfishes, espeCially the kole, but the 
a5semblage includes the ta'ape, Lutjanus kasmira, butterflyfishes (the longnose 
Forcipiger sp., the lemon butterfIyfish. Chaetodon miliaris, and the false moorish idol 

. Heniochus diphreutes)7 and various ·parrotfishes. Over sandy patches interspersed 
between boulders are seen kumu (Parupeneus porphyreus) or a kumu·like !Species of 
goatfish. 

From -250 to -300 feet, the angle of bottom slope decreases and the bottom is littered 
with lava rock rubble. Enormous aggregations of ta'ape have been observed in this 
zone, and surgeonfishes (probably the deepsea or opelu kala, Naso sp.) are also 
common. Rock crevices harbor squitreIfishes 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 were observed foraging. 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 squirreIflshes and 
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anthUnes, with an occasional snapper,. S m sanodo" t us·. Anthiines inhabit 
occasional rocky ledges at depths below -500 feet arrison, 1985 • 

1.5.2.4.3 Commercial Fish Catche$ 

Commercial fish catch statistics compUed by the Hawaii Department of Land and 
Natural Resources (HDLNR, 1980) show that the lnahore (ahorellne to 2 mUes offshore) 
and offshore (2 miles to 20 miles offshore) waters fronting the Kena coast are the 
most productive In the populated Hawaiian.Jalands. Yellowfin tuna (ahi), blue marlin, 
opelu, and one 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 Kana fishing grounds for yellowfin tuna (ahi) 
and skip jack tuna (aku). Commercial fishing and charterboat& commonly frequent the 
offshore waters. A limited amount of bottomfishing also occurs offshore. 

The Keahole region is one of the most important areas in the Slate for aquarium fish 
collecting (Nolan, 1978). The State of Hawaii requires. aquarium fish collectors to be 
licensed and file catch reports. The catch data are collected for large statistical 
areas which combine the Keahole Point region with other areas. The data indicate 

. that since fiscal year 1981-82, nearshore areas north of Keahole Point to Malaea Point 
have become more significant· in terms of the relative contribution to the statewide 
catch, whereas nearshore areas south of Keahole Point to Hoopuloa have become 
relatively less significant in terms of the total statewide catch. In FY 1983~84, the 
areas from Keahole Point north produced about 16% of the statewide catch of 
aquarium fish, compared to only 4% in FY 1981-82. The areas from Keahole Point 
south produced about 3% of the s~atewide aquarium fjs~ catch in FY 1983-84, 
compared to 6% in FY 1981-82 (State Div. Aquatic Resource, statistical catch 
summaries). 

1.5.2.5 Marine Mammals 

The Marine Mammal Prote~tion Act, in the broadest sense, prohibits the "taking" of 
all marine mammals. "Taking" is extremely broadly Interpreted to include 
"harassment" or acts which unintentionally affect the natural behavior of marine 
mammals • 

Shallenberger (1979) thoroughly reviews the status of marine mammals in Hawaiian 
waters. Nineteen species are at least occasionally sighted, but little information 
exists on species other than the humpback whale and spinner dolphin. Most species of 
whales are much more frequently sighted In the Northwestern Hawaiian Islands than 
around the main Hawaiian Islands. 

A number of species of ·dolphins occur in Hawaiian waters. The bottlenose dolphin 
(Tursiops gill!) 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 Spatted dolphin (Stanalla attenuata) is very common in Hawaii, and may be 
the most abundant Hawaiian cetacean. It is found in large herds throughout the 
islands •. nearly always at least three kilometers from share. The spinner dolphin 
(SteneUa longirostris) is also found throughout the Hawaiian chain. The Hawaiian 
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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 Hawaiian waters, but is rarely 
seen because it favors waters more than 900 meters deep. 

1.5.2.6 Endangered and Threatened Species 

The Endangered Species Act prohibits "attempts" to harass, pursue, hunt, etc. listed 
.species. The ESA also prohibits sIgnificant environmental modification or degradation 
to the habitat used by, and acts which result in, the significant disruption to natural 
behavior patterns of threatened and endangered species. 

Species of concern in the Keahole 'region Include the endangered hu.mpback whale 
(Megaptera novaeangliae) and the threatened green turtle (Chelonia mydas). 

The humpback whale is one of the most depleted species of marine mammals in the 
world, with a total population estimated at 4000-5000 whales (USOC, 1983). There has 
been no commercial harvest of this speCies since 1966, and it has been listed as 
endangered in the U.S. since 1970. Adults may gr.ow to exceed 13 meters in length and 
weigh up to 40 tons. Reproductive maturity is reached in five to six years at a size of 
1l~12 meters. Life spans may reach 70 years. The reproductive cycle generally spans 
two years. The whales mate on theIr summer, high-latitude feeding grounds. After an 
ll-month gestation period, a single 4.5-5 meter calf is born. Weaning takes place 
after about six. to eight months, prior to the southward winter migration. Natural 
mortality rates are unknown. The literature suggests that the hUmpback seldom feeds 
while on its Wintering grounds in Hawaii. 

The Hawaiian population of humpbacks is the largest of the three PacifiC populations, 
numbering 600-800. The whales usually first appear in Hawaiian waters in November, 
peak in abundance in mid-February, end are scatee by mid-May. Humpbacks enter the 
main Hawaiian lslands from the north or northWest, with the waters of Maui County a 
primary destination. Shallenberger (1979) identifies the areas of primary importance 
as Penguin Bank and the waters between Maui, Molokai, l:..anai and Kahoolawe. Calves 
are most abundant in Maalaea Bay and off Kaena Point, Lanai. Areas of secondary 
importance he identifies as KauIa, Niihau, the south Kauai coast and the northwest 
coast of Hawaii. The humpback whale management plan (U5DC, 1963) 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 hawksbiU and leatherback turtles also occur in Hawaiian waters and are 
designated endangered. The Pacific ridley turtle is also occasionally sighted in these 
waters (Balazs, 1960). More than ninety percent of alI breeding by Hawaiian 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 commonly in June 
and hatching takes piace in August. Green turtles have been found to feed on 35 
species of benthic algae, one marine a':lgiosperm and nine types of invertebrates. 

The nearest important 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 Kau. 
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1.5.3 Bottom Communities 

Dollar (1977) summarizes the enVironmental factors responsIble for the composition 
and density of coral cover along :the Kona coast. He cites five major variables: wave 
energy, light, sedimentation, available substrata, and Interspecific competition. The 
dominant coral species are Porites compre8Sa and P. lobate. These two speCies 
represent almost 96 percent of the coral cover, and over 60 percent of total bottom 
cover in the areas he surveyed. P. compressa has a distinct competitive advantage due 
to Its rapidly spreading branching structure which tends to exclude other colonies from 
developing in its shadow. On t'1e other hand, its branches are relatively fragile, and 
where wave action is heavy, more massi~e species dominate. P. compressa decreases 
in relative abundance southward' along the Kona coast due to increasing wave action. 
Where P. compressa does not dominate, P. lobata, a generalist species having a variety 
of growth forms, tends to fill in; although where this occurs, coral diversity increases 
because the dominance of P. lobata is not as restricting as that of P. comptessa. In 
areas of strong water movemenh where the existing coral cover. may be periodically 
destroyed, Pocillopora meandrina may be the first colonizer, but later be outcompeted 
by other species. 

1.5.3.1 Surge Zone 

Brock and Brock (1974) su-rveyed the entire western ~oast of the Big Island to depths of 
thirty feet offshore •. In their survey they identified 163 speCies of invertebrates and 
137 species of fish~ They noted three principal habitats in this depth range: tidepools. 
subtidal waters affected by freshwater input, and truly marine subtidal waters. The 
waters affected by ,groundwater ,represent a habitat unique in Hawaii which supports a 
discrete fish and invertebrate as~emblage. ,. . 
The following information is drawn primarily from the West Hawaii Coral Reef 
Inventory (Nolan and Cheney, !198l). The shoreline in the project area ,consists 
typically of vertical cliffs five', to twenty feet high, fronted by a smooth, irregular 
basalt pavement densely cover;ed with large (three to six feet diameter) basalt 
boulders. Tide pools are commqn. Offshore vertical relief ranges from about four to 
twenty feet. The wave-washed bench is subject to severe wave activity, particularly 
fronting Keahole Point. Coral I diversity is low in the high surge zone; PociIlopora 
meandrina is the most abundant I,species, 'but coral coverage is less than five. percent. 
Individual colonies are small in size, rarely larger than six inches across. Encrusting 
coralline algae are common in this zone, but generally benthic' flora and fauna are 
sparse. . , . 

1.5.3.2 Nearshore Terrace 

The nearshore terrace along this coastal segment varies from about 200 to about 400 
faet wide at depths of -15 to -60 feet. The size and concentration of basalt boulders 
decreases with depth. Coral diversity and cover are high in this zone, with cover to 
forty per-cent noted in Nolan and. Cheney (1981). Porites lobata is the dominant coral. 
Individual colonies reach three feet in width. Encrusting algae end sea urchins 
(especially Echinothrix diadema and Tripneustes gratilla) are very common. 

, . 
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1.5..3.3 Nearshore Slope 

In!!Jhore portions of the slope are described by Nolan and Cheney (1981). The 
substratum consists of unconsolidated limestone rubble, basalt boulders one to three 
feet in diameter, coarse sand and rock outcrops. Coral cover is dense, reaching almost 
26 percent. The dominant species is P. compresss. 

Harrison (1985) describes observations made -fr~m the submersible Makali'l between 60 
and 200 meters deep offshore of Ke-ahole Point. He describes three distinct zones in 
the pipeline corridor. " These zones are characterized by predominantly different 
substrata types, slopes, ambient light and to some extent nutrient regimes, Bnd display 
consequent biological differences. 

The nearshore slope -extends offshore in water depths from about 45 to 80 meters. The 
substratum consists of lava boulders and rubble with patches of primarily biogenic, 
mid-sized (0.25-1 mm) calcareous sediment havin.g very little organic content. The 
slope is f.airly steep, averaging about 40 degrees. Most of the hard surfaces are barren 
Bnd show a light cover of sediment. Fleshy seaweed algal beds are conspicuously 
absent despite the abundant sunlight. HaJimeda sp., encrusting coralline algae, 
encrusting sponges, and tunicate colonies are common on vertical or near~vertical 
faces." Small colonies of the corals Porites ~ Pocillopora !!l?:. and Leptastrea sp 
were seen. The most abundant macrofaunal invertebrate was the antipatharian 
Cirrhipathes anguinea; with densities ranging from one per square meter near the 
bottom of this zone to about eight to ten per square meter near the top of the zone. 
Relief decreases toward the bottom of the zone and echinoderms become more 
abundant. The sea cucumber, Holothuria atra, and the urchin, Chondrocidarus 
gigantea, are ,:,ost conspicious. 

"1.5.3-.4 The Upper Sand Plain 

The upper sand plain is the region of depths between about eo and 110 meters. From 80 
to 90 meter.!) depth the substratum consists 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 gastropod trails, burrow 'openings, mounds and pits.. The 
deeper areas have darker surfaces, presumably films of epibenthic algae or diatoms. 
Halimeda is present. The only macro-invertebrates seen were the echinoderms were 
C. gigantea, H. atra and the burrowing anemone Cerienthis. Burrowing fish and eels 
were p~sent as- well. Hard surface.s such as the cold water pipe were abundantly 
colonized by' coralline algae, Halimeda, sponges, tunicates, barnacles and other sessile 
invertebrates. An extensive algal mat was present -on rocks. Enormous aggregations 
of. taape (Lutjanus kasmlra) were present between 75 and 90 meters. Also present 
were numerous large acenthurids (Naso se.), holocentrids, muraenids. C. miliaris and 
H. diphreutes. 

1.5.3.5 The Lower Sand Plain 

The lower sand plain extends between the depths of 110 and 150 meters. The 
sub.!)tratum 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. Some Halimeda is 
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pre3ent below 125 meters. C. gigantea is present and numerous dead pen shells (~ 
!2:.) were seen. A moderate fish population was present conSisting mostly of 
holocentrids and anthiines. 

1.5.3.6 Deeper Water 

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, 
tunJcates, hydroids, gorgonians and a smaO ahermatypic corel were present. The most 
commonly seen organisms were red and white banded shrimp. 

Harrison ,proposes the following dynamic scenario for the region. The calcareous 
sedIments are generated along the Kohala Terrace a.nd transported southward by the 
prevailing nearshore currents. They Bre deflected offshore by Ke-ahole Point, enter a 
region of ceilletory currents, end accumulate et the foot' of the nearshore slope. Sand 
contours normal to the shoreline are .seen in the upper reaches of the sand plain. 
Moving downslope. the sediments are winnowed, leaving 'the heavIer particles behind to 
armor the surface. Periodic intrusions of nutrient-rich water promote increased 
infaunal and epifaunal biota. The upper sand plain contains an abundance of 
micromollusks, burrows and pits, and large populetions of taape, implying a SUbstantial 
infaunal community. In the lower sand plain, sediments are more stable, but evidence 
implies periods of high-energy water motion, end again the major heterotrophic 
component of this region is cryptic. 

In the nearshore slope region, a continuous rein of send particles falls on high-relief 
horizontal surfaces, discouraging settlement of the epibiota founsd on vertical ,or 
overhanging rock faces. In areas of lower relief, similar smothering occurs and is 
accompanied by periodic intense scouring by shi fting sands. In- addition to these 

.. physical factors, the predominantly herbivorous fish fauna suggests that grazing 
eliminates most fleshy macrophytes. Thus, exposed benthic communities on the 
nearshore slope are understandably ~arse. However, where surfaces are protected, a 
variety of sessile filter-feeders colonize, demonstrating that food resources. are not 
the limiting factor in this region. 

In the upper sand plain, hard substrata are also subject to smothering. However, were 
protection exists, extensive communities of primary producers and heterotrophs 
develop. Here again, the encrusting fauna are dominated by filter-feeders, the resuJt 
of an abundance of current~borne food particles. In contrast to the nearshore slope 
zone, the upper sand plain supports extensive crops of autotrophic macrophytes. The 
region is highly productive, and this.is evidenced by the numbers and diversity of the 
fish community. Planktivores ere notable in this group, and assume even more' 
importance in the roll-off region below 160 meters. 

Harrison concludes from physical oceanographic and chemical mass balance 
considerations that future effluent discharges into this area are unlikely to 
significantly negatively impact the benthic community. Currents offshore 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 is being advected 
away from the discharge. The trophic subsidies reSUlting from deposition of 
particulates near any outfall would not be expected to noticably alter the exis~ing 
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community structure because the factors apparently limiting the benthic· communities 
in the area are physical stresses imposed by scour and sandfall. 

1.6 Recreational Activities in the Project Area 

The four miles of rocky shoreline from Kaloko to Keahole Point are backed by a long, 
sandy reach of storm beach that is frequented by beachcombers, campers, fishermen, 
lIunbathers, 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 
NELH facility, it receives high use as a wilderness beach park. In the entire district of 
Kana. 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 NEI,..H 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 Mahaiula consist 
of low sea cliffs, some of them veneered by storm beaches of black sand. Makolea 
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. 

1.6.1 Unualoha Po"int - Keahole Point 

Access to NELH and to the shoreline is along a paved road which joins the main 
highway. A·jeep road reaches the shoreline from the main highway north of Unualoha 
Point. A rugged jeep trail parallels the coast between these access routes and 
provides access to shoreline fishing sites. The County of Hawaii use permit and the 
State as landlord require that the jeep road be kept open at aU times for shore access. 
The NELH intake pipes go through a culvert under this road. 

Rocky headlands, especially Unualoha Point, are USed by pole fishermen.·Collecting of 
the popular nori variety of seaweed is popular during the winter months along the 
rocky coast from Unualoha Point to· Ho'ona Bay. Coastal areas near Ho'ona Bay are 
campiDg and picnicking sites (Nolan and Cheney, 1981). 

1.6.2· Keahole Point - Wawaloli Beach 

Keahole Point and other rocky headlands are used by pole fishermen. Nori is collected 
in the winter months. Opihi piCking is no longer common as most were harvested from 
shoreline rocks long ago. There is intensive use of the nearshore waters by sport 
divers and by fishermen trolling from boats which pass close to Keahole Point (Nolan 
and Cheney, 1981). 
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Wawaloli Beach is accessible frpm the NELH access road. This is a storm beach that 
borders a large tidal pond, an at~ractive wading site for children. Throw net fishing is 
practiced from the wave-wasf"ied benches along the shoreline (Nolan and Cheney, 
1981). 

1.6.3 Wawaloli Beach - Wawahiwa'a Point 

The shoreline is subject to heavy recreational use. Access is by the NELH access 
road to the north or by a jeep road entering directly from the main highway and 
paralleling most of the shoreline. Much of this toad is extremely rugged and nearly 
impassable even by off-road vehicles, but it serves as an important wilderness 
ocean recreation site. A SUbstantial number of campers and fishermen use this 
area. Shorecasting and pole fishing ate concentrated at PuhiIi and Wawahiwa'a 
Points. Nori is collected along the rocky shoreline during the winter months. 

Throw net fishermen u.se the! wave-washed benches. Nearshore waters are 
extremely popular as a sport diving site and charter dive destination. Prime diving 
sites include a vertical lava faCe off Puhili Point end a sea cave and arch near 
Wawahiwa'a Point. The surfir~g site known as "Pine Trees" is located south of 
Wawaloli Beach directly offshote from a stand of mangroves. In addition to being 
one of the best board surfing sjtes in the Kona district, "Pine Trees" is one of the 
State's most popular. and most f~scinatjng dive sites. 

The abundance of numerous species of juvenile reef fishes causes this area to be 
frequently visited by aquarium fish collectors. Several commercially-valuable food 
and game fish are also relatively common (Nolan and Cheney, 1981). 

2.0 Alternatives to the Action i 

2.1 Improvements Within the Ml3.tine Environment 

2.1.1 Existing Structures 

At present, three 12-inch diam~ter pipes supply ocean water to the NELH. A cold 
water pipe (CWP) extends about s mile offshore to bring water from 2,000 feet 
depths. Below about 500 fee~ this pipe is buoyed above the bottom to avoid 
abrasion. lnline, submersible pu·,mps are located at about -25 feet. 

One warm water pipe (WWP) is ~oSitioned at the base of the shoraline cliff in about 
15 feet deep water, and the ot~er WWP extends about 300 feet offshore to water 
depths of about 80 feet and drars from about :30 feet below the surface. 

tn addition to the pipes supplying the NELH, offshore of Keshole there is a 75-feet 
long·section of 8-feet diameter! pipe in water 75-125 feet deep. This pipe was used 
to demonstrate installation of a:large-diameter pipe on a steep slope, and it will be 
removed in the near future. ' 

2.1.2 Anticipated Structures and Seawater Return Flows 

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 several pipes of 24-inch 
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diameter may be' employed to bring water from s depth of 2000 feet. Warm'water 
will be provided through one or more pipelines into nearshore waters. A WWP 
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 forces. Mixed seawater will be returned to the ocean via a trench 

. system utilizing the unsaturated surface lavas at the site. The trench will have no 
direct connection to the ocean; it will be inland about 2,000 feet. Total seawater 
retum flows could eventually reach 144 mgd. Dames and Moore U9B5) modeled the 
groundwater plUme which would be created by this return flow. Their report states 
that "._Injection of the quantities of water projected would overwhelm the existing 
groundWater system •••• The disposal of ocean water· would disrupt and displace the 
Ghyben~Herzberg lens for some distance inland and for a determinable width from 
the well to the coast. The injected water would travel as a plume surrounded by a 
zone o'f di8persion. Over the width of the plume, Injected salt water would 
constitute the discharge front at ·the coast •••• For the HOST park initial increment 
of 20 mgd (13,900 gpm) the plume would be 2.7 miles wide at the shoreline and 
would reach 0.9 mile inland. For the total HOST Park discharge of 144 mgd 
(100,000 gpm) the plume would be 22.4 miles wide at the shoreline and would reach 
2.4 miles inland." However. to reach this theoretical maximum would require 
maximum pumping for 12,900 years. It would . take 30 years to reach 1.5 miles 
along the coast. The authors calculate that significant discharges would be 
constrained to a distance of 8,000 feet along the shoreline. and from sealevel to -400 
feet depths. Within this area, discharges would average 2 gallons per day per square 
foot of bottom area. 

Dames and Moore (1985) also analyzed the Impacts of sewage disposal from the HOST 
Park. They estimate that a maximum of 211,00.0 gpd would be generated and disposed 
of into septiC tanks with associated . leaching fields. Sewage discharge volumes are 

. approximately 0.15 percent-of the .seawater· return. Groundwater effects would be 
insignificant. While resident in the groundwater, sewage effluents would be 

, significantly diluted, filtered and· biologically treated through natural processes. 
Discharged mauka o~ the seawater return, these wastes, would be carried inland and 
then laterally before returning to the sea following residence times measured in 
decades. 

In addition to the HOST park improvements, the U.S. Dept-of Energy is to install a 30-
inch cold water pipe, a warm water system and a mixed discharge to supplement the 
existing 12-inch ,pipe at NE1:.H. Water requirements are 6,500 gpm of cold water'(from 
2,000 feet) and 9.500 gpm of warm water (from 40 feet). Mixed seawater is to be 
returned to the ocean at a depth of 200 feet through a 48-inch pipe. Nods (1985) 
modeled the behavior of the plume as follows. "The mixed-water discharge plume. 
being colder and denser than ambient waters at the 200-foot depth of discharge, would 
remain submerged. The initial momentum-dominated plume would flow slang the 
'bottom until reaChing equilibrium density with the surrounding water, 'wherupon the 
plUme will spread 'Iaterally and be advected away. from the area by the nearshore 
currents •••• (The. plume) will have little potential for impacting either the warm water 
intake sources or the cold water intake sources at KeahoJe Point and the HOST Park. 
The discharge plume is expected to remain on the shelf region at depths greater than 
200 feet and shallower than 400 feet. 
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Hawaiian Abalone Farms (HAF) plans to deploy two 15~inch pipes in the existing. 
offshore research corridor. . 

·2.2 Potential Uses of the HOST Park 

2.2.1 Cold Ocean-Water Commercial Use 

This CQtegory includes high~intensity aquaculture, marine biotechnology, and 
renewable energy production such as OTEC. 

Experiments at NELH have evaluated the technical and. economic feasibiJity of rearing 
aquaculture crops in aTEC discharges. To date, crops which have been evaluated 
include Maine lobsters, salmon, rainbow trout, nori, Bpirulina, oysters and abalone. 
The abalone concept seems viable, and 8 major scale-up is in progress. 

. Conceivably, potential crops Include marine algae, crustaceans, mollusks, finfish. or 
integrations of the above. 

2.2.2 Campus Industrial 

Potential uses include high tech 89gembly, phar-maceuticals development (possibly 
using intermediate aqu~cultured products), a.training institute, desalination equipment 
manufacture, software production, electronics design and assembly, biotechnology 
development. telecommunications and tropical agriculture. 

2.2.3. Visitor, Recreation and Support Functions 

The shoreline will be retained for public use, and a restroom and'paved parking area 
will be provided. A visitor center, a restaurant, and possibly 'an oceanarium could be 
provided. . 

2.3 HOST Park Development Scenarios 

A. No restr'ictions would be placed on cold water delivery. High intensity ,aquaculture 
and other cold-water uses would consume 83 percent of the site, while '17 percent 
would be used for support services, education, visitors' center, etc. . . 

B. Cold water would be provided to ,the 100~foot elevation. The distribution of area 
would be 61 percent cold water users, and 39 percent higher density uses. 

C. Cold water would be provided to the BO-foot elevation. The distribution of area 
would be 35 percent cold water users .and 65 percent higher density uses. 

2.4 Potential Uses of the NELH 

The NELH master plan provides for research related to the development of OTEC, 
solar energy and mariculture/biomass conversion. A number of experiments of this 
nature have been comp-ieted. . 

Specific plans exist for the development 'of a greatly expanded facility for open-cycle 
OTEC research while continuing the present closed-cycle OTEC experimentation 
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inclUding biofouling and corrosion experiments. Large-scale tests of aluminum heat 
exchanger elements are planned. 

Other potential types of development which could impact the marine environment 
include solar ponds, desalination, agriculture, materials testing, manufacturing and 
processing. 

3.0 Impacts and Mitigating Measures 

3.1 Limitations ofImpact Assessment 

Lack of a more detailed construction plan and uncertainty about the exact nature of 
future activities by NELH-H05T tenants lends a high degree of uncertainty to 
assessment of potential impacts on biota and ocean recreation in the Keahole Point 
region. Future maintenance of environmental quality will require careful scrutiny on a 
case-by-case basis of aU intended facilities and operations for compatibility with this 
environment and its intended useS. Often, impacts can be mitigated in the design of 
the project through awareness and avoidance of offshore areas of special biological or 
recreational importance. 

As many as 10 ocean water intake pipelines could be installed offshore of the NELH­
HOST site. Each additional offshore pipe will have many of the impacts discussed 
below, and even if the impacts of a few pipes are judged minimal, there is probably a 
point at which the cummulative impacts would be unacceptable. This fact argues 
strongly for maximum utilization of whatever pipes are emplaced and water is 
pumped. Wherever possible, water should be used for several successive purposes 
before being returned to the ocean. 

3.2 Construction 

The first'impacts on biota and ocean recreation would be through alteration of marine 
habitats and recreational sites as a result of the construction of pipelines. Key 
aspects of any construction scenario would include drilling. blasting, trenching, pipe 
installation, backfilling and armorjng or anchoring. The potential impacts of these 
actions are discussed in the sections below. 

3.2.1 Drilling and Blasting 

Drilling and blasting is anticipated to be required for excavation due to the hardness of 
the basalt material. Drilling is necessary prior to blasting. Typically, either a 
temporary trestle or a jack up walking drill barge might be used as a working platform 
(Parsons Hawaii, 1984). 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 generate 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 calculated (Noda, 1985) that about 2.3 percent of the 
dredged material volume was sediments in the fine sand to silt size range, and that if 
the same ratio held, only about 2 cubic yards (cy) of silts would be generated by 
dredging for the HOST Park CWP if it were located off Keahole Point. This would be 
dispersed over distances of three to seventy milec. Jf the pipe were installed offshore 
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of the HOST Park, the total silt volume generated would be 30 cy, considering a 
sandier substratum. In the latter! event, maximum sediment thickness, in the absence 
of any currents, would be 1 mm oyer a 500 x 500 feet area. 

Jmpacts of construction would be:transient for the most_part. Use of any type of 
bottom-fixed platform or trestle would disrupt bottom communities in the 
immediate impact area, as will blasting. Corals in particular are susceptabJe to 
this type of physical damage. Coral destruction reduces the amount of habitat 
available to other species. Presence of a fixed structure will attract fish and 
invertebrates. 

Drilling a!ld blasting will both produce noise, and blasting wUl produce shock waves 
in the water. The impact of ~rilling noise will be transient; some localized 
behavioral modifications can be expected among motile organisms. Shock waves 
generated by the blasting will cau~e 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.· Because of these potential impacts, other 
similar blasting operations in the 'state have employed specifiC mitigation measures 
including prohibition of blasting I, while whales are present in Hawaiian waters, 
visual surveys of the area prior to blasting, limitations on 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. 

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

3.2.2 Trenching and Backfilling 

Noda (1985) projects that the treinch length offshore of the NELH would be about 
100 feet whereas a trench offshore of the HOST Park would be about 400 feet long. 
For a 48-inch HOST ParI< CWP off Keahole Point, the estimated offshore 
excavation volume is 90 cy. Estimated offshore excavation quantities are 890 cy 
and 400 cy for the HOST Park CW,P and WWP, respectively. 

I . 
Blasted rock could be mucked out 'by clamshell or dragline and is commonly cast to 
a convenient underwater stockpil~ for later use (Parsons Hawaii, 1984). 

Underwater earthwork will have a: temporary negative impact on water quality, but 
circulati~n and flushing in this area are sufficient to minimize this impact. 

Obviously, benthic organisms in' the line of the trench will be displaced or 
destroyed. For a single pipeline, the area affected would not be large. For the 
maximum ten pipelines, however, significant damage could result. Tf an 
underwater stockpile is used, benthic biota in this area would also be smothered or 
crushed. 

The most important factor influei;tcing the reef fish fauna seems to be coral cover. 
Dense colonies of the finger coral at depths below _50 feet serve as an important 
nursery ground for juvenile fis~es. Damage to these coral beds during the 
placement of offshore pipelines wpuld be detrimental to fish populations. 

I 
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3.2.3 Red Tides and Ciguate.ra 

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 cause<;f by humsn consumption of fish whose tissues contain a 
paralytic neurotoxin. Several species of microscopic, unicellular algae which grow 
primarily·· ettacl1ed to Jarger seaweeds have been implicated as the source of 
ciguatoxin in the Pacific. Blooms of the one-ceUed algae 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 whicl1 have been repeatedly associated with ciguatera are dredging of 
reef are:as, sunken ships, and rainfalI~runoff .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 inc.ident. The only mitigating measure possible is to 
monitor newly exposed submarine surfaces and newly·d~ployed pipeline surfaces 
for blooms of the suspected algae (Gambierdiscus toxicus). Jt is possible that 
minimizing disturbances of the bottom during construction will reduce the 
likelihood ·of cigu3tera, but current information is not adequate to predict or 
pre~ent such an occurrence (Myers, et al., 1985). 

Blooms of certain species of phytoplankton which cause red tide can also make fish 
. inedible. Red tides are observed annually immediately north of 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. 

3.2.4 Pipeline Installation 

There are basically two ways to install a CWP. The first, and envir~nmentally 
preferable, method is to float the pipeline into place and then sink it •. This is the 
method that was used to emplace the existing NELH CWP, and is the method 
expected to be used to emplace other pipelines associated with the development of 
the NELH-HOST Park complex. This procedure causes the minimum amount of 
damage to benthic communities. The other method is to drag the pipe out from 
shore,: splicing successive sections onto the shoreward end. This method has the 
potential to destroy corals along a broad swath if there is lateral moye:ment of the 
pipe during deployment. 

3.3 Pipeline Presence 
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The physical presence of pipelines offshore of the NELH~HOST Park will modify 
the benthic environment and possibly the recreational potential in the area. 

3.3.1 Habitat Effects 

In the trenched areas, few long-term negative impacts could be anticipated. 
Jnfauna!·con;tmunities will lose Eli 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 will be anchored to the seafloor, and 
possIbly, armored. In terms of the amount and quality of new habitat, the latter 
would be preferable. 

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, 
cor.als 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 feet offshore of Keahole 
could enhance its fish attracting qualities. Experience with artificial reefs in 
Japan has shown ·that total reef horizontal area is a critical factor in their 
effectiveness as fish attrsctors (Grove and Sonu, 1983). The pipelines deployed to 
serve the NELH·HOST Park site ·would afford little horizontal area and, hence, 
may not function particularly well·as artificial reefs. 

The species composition and abundanc;e of the fish assemblage which might be 
attracted to pipelines constructed offshore of KeahoJe 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 (Ptistipomoides filamentosus) 
or it could be dominated by the nuisance ta'ape species (Lutjanus kasmira). 
Pipelines are unlikely to contribute much 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. 

3.3.2 Pipe Composition 

HOPE pipe is expected to be used for CWPs for NELH and·the HOST Park. This 
high density material has been chosen because of c~rtain of its. physical properties, 
primarily its insulating characteristics snd its extreme smoothness. Because of its 
smoothness, "it resists growth of encrusting species better than other types of pipe, 
and its value as artificial habitat is reduced. . 

3.3.3 Recreation Effects 

The Keahcle 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. . 
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Large-diameter pipelines crossing the nearshore area off Keahole may not be 
aesthetically pleasing to sport divers, but would have minimal impact on other 
users of the area. . 

3.4 Operation 

Operation of the HOST Park would impact the marine environment through 
seawater intake and various potential types of"discharges. 

3.4.1 Intake Pipes 

The primary impact of intake pipes will be 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. 

The impingement and entrainment effects of a CWP will be minimal because of the 
relative sparsity of organisms at that depth. The effects of a WWP are of more 
concern, and are the focus of the discussion below. 

3.4.1.1 Impingement and Entrainment 

Impingement and entrainment effects on the plankton community are not expected 
to be significant because of the large numbers of these ubiquitous organisms and 
their short generation 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 pta vide harvestable stocks of larger fIsh. Mortalities 
of larval tis!' due to impingement on pipe intake screens or entrainment in intake 
water could theoretically reach proportions which may cause population damage. 
However, impingement or entrainment wouJd only be a factor on warm water 
intakes placed where larval fish are concentrated. 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 200 meters depth. Little impingement or entrainmer:lt 
is expected from cold water intakes placed at a depth of 2,000 feet. However, 
secondary entrainment ·of organisms is pOssible in seawater returns, especially from 
pipes which would creat a coherent plume. 

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 ~ost through entrainment or impingement and yield could be 
affected. Knowledge of the survival of these early life stages of the major 
commercial species is too incomplete to predict" the impact on yield (Myers, et al., 
1985). Total mortality of all fish eggs, larvae, and juveniles"directly entrained 
could be assumed (Matsumoto, 1984). 

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 51-month period. Loss of larval fish to offshore 01' other unfavorable 
currents may be responsible for low levels of juvenile recruitment in this and other 
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, Hawaii studies. The patterns of recruitment observed appeared to be most closely 
tied to changes in water temperature end/or photoperiod (Walsh, 1?84). These 
conditions could enhance any adverse effects of impingement or entrainment. 

The impact on fisheries will be largely through the recruitment process. Although 
many hundreds of thousands of: eggs may be released by a female reef fish or 
bottomtish during the course of a: year, most of this reproductive material is swept 
out to sea and is lost from the reef systems. Eventually, some larvae make it back 
to a reef to continue the population. These recruits are often the result of the 
reproductive activities of other ,fishes upcurrent of that reef, except for the fish 
species which brood their young. Jf habitat is not disturbed, but the fish are 
removed, the reef can repopulate itself at rates which are determined.by the larval 
reservoir upcurrent. Hence, any potential adverse effects of impingement or 
entrainment on reef and bottom-associated fish recruitment would most likely be 
felt in areas downstream from: the HOST site. If the prevailing currents are 
disrupted so that eggs and larvae!are carried away from potential settlement areas, 
the full impact might not be immediately apparent directly offshore of the project 
site. ' 

The ability of larger fish to a~oid 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 bette~. Intakes should be located away from areas of 
biological importance. Impacts o,n the fishery due to impingement and entrainment 
are expected to be negligible compared to other pressures on local fisheries. 

I 3.4.2 Discharges 

The number of possible pipeli~es" and the potentially very large volumes of 
seawater to be pumped through the NELH-HOST site create a potential for changes 
of water properties in the near-surface part of the water column similar to those 
caused by n~tural upwelling of nutrient-rich and trace-metal rich, cold waters from 
great depths. Seawater return methods anticipated incl~de use of a discharge pipe 
for NELH OTEC operations and:disposal into the groundwater at the HOST Park 
site. 

3.4.2.1 QTEC 

Noda (1985) modeled the NELH OTEC discharge plume. It is projected that 16,000 
gpm will be discharged at a depth of 200 feet. Because the mixed-water discharge 
will be more dense than the ambient waters at this depth," the plume will flow along 
the bottom until it reaches equilibrium density with the surrounding water. At this 
point, the "plume will spread laterally and be advected away by currents. The 
OTEC water will contain high concentrations of nutrients, high concentrations of 
some trace metals and low oxygen concentrations. It will also be relatively low in 
tempera~ure. 

The elevated nutrient concentr~tions will have no impact because the discharge 
will be below the photic zone. Of greatest impact will be the low temperatures 
and depressed oxygen concentrations in the discharge. The model predicts that the 
plume will flow along the bottom until it attains equilibrium density. This means 
that the non-mobile componen~s of the benthic environment will experience a 
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significantly' altered medium. While lethal effec.ts may not be noted, sublethal 
impacts such as reduced growth rates will certBinly occur. It may be that the 
fauna in the path of the plume will come to resemble that at much deeper depths. 

Both alEC and aquaculture return flows will contain chlorine at certain times. 
Chlorine breaks down very rapidly in seawater, but it produces more toxic 
halogenated' by-products which may bioaccumulate. More specific plans are 
required to evaluate these potential impacts, but research at NELH has shown that 
very small quantities of chlorine, generated electrically inside the pipes, is 
extremely effective i,n controlling biofouling. 

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 in and below the thermocline. 

3.4.2.2 Aquacultu~e 

It is anticipated that seawater return flows from both' NELH and the HOST Park 
will be disposed of behind the' shoreline, into a large trench from which they will 
move toward the coast. The groundwater system will be overwhelmed, and the 
anchialine ponds will lose their brackish character. If mitigation of this impact is 
desirable, it should be easy to ertificially creat new anchialine ponds by digging 
pits to intersect the water table at nearshore locations out of the zone of impact 
of the 'seawate~ return flow. Care should be taken not to generate large quantities 
of silt in this process as this would, tend to accelerate aging of the ponds. 

Of more importance -are the potential effects of the seawater return flow as it 
seeps 'into nearshore waters. The return waters will be high in ammonia, other 
nutrients, suspended particulate matter and dissolved organiC compounds. 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 bact~rjal action. 

Nu"trient loadi~ has the potential to'create b-iostimulation. However, at present, 
benthic algae are very closely cropped by herbivorous fish. It could be assumed 
that this pattern would continue, and the biomass response would be seen at the 
h~rbivore 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. Here again, most likely, the biomass effects 

. would be seen at higher trophic levels. 

The most. serious potential impact arises from the temperature and density of the 
seawater return flow. According to Dames. and Moore (1985), the area of 
significant discharge would encompass an area of about B,OOO feet along the 
shoreline out to depths of -400 feet.. 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. If this flow is replaced with seawater of about ambient 
salinity but significantly cooler temperature compared to the receiving water, this 
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denser return. flow will form a bottom layer rather than a surface layer. Because 
this water ·will be cooler than ambient, detremental effe,cts could be experienced 
by the coral community. Corals are very temperature- sensi.tive, and the typical 
temperatures of-Hawaiian waters do not provide.a great margin for redUct,ion. If. 
the seawater return flows consist solely .of c.oid (loOe) water, corals could be killed 
for some distance along the coast, depending on plume advection. 

The proposed seawater return flows for the HOST Park at" full development are 
projected at 20,000 gpm cold water and BO,OOO gpm warm water The temperature 
of the cold water is estimated to be approximately 100 C and that of the warm 
water 20-22.oC. The mixed water discharge will have an average temperature of 
approximately 190C erid would be sufficiently warm to avoid, corel mortality. 
However, if cold water aquaculture is dominant, _which could be the case in the 
early stages of park development, the temperature of the return flow would be cold 
enough to cause coral damage. At NELH, the return flows are expected' to be 
solely cold water. 

The problem can be alleviated- by warming the water before discharge. This can be 
done by retaining the water for a period of time before discharge to allow warming 
by sunlight, either by reusing the water for warmwater aquaculture or in holding 
ponds, or by running the water through a serit(s of small pipes. 

Another alternative is to use outfalls 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. 

3.4.2.3 Sanitary Wastes 

Each tenant will be, responsible for his own sewage' eollection, treatment and 
disposal. Dames and Moore (l985) recommend the use of septic tanks and leaching 
fields to protect the groundwater. They estimate that sewage discharge volumes 
will be 0.15 percent of the seawater return, and dilution and residence time in the 
ground will render any effects insignificant. . . 

3.4.2.4 Laboratory, Industrial and Process "Wastes 

All such wastes will require pretreatment to . remove toxic substances prior to 
disposal. 

3.5 Increased Accessibility and Impact on Recreation 

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 access 
to much of the coast, the shoreline is heavily used. 

Improvement of physical access to the shoreline below the NELH-H05T site should 
be avoided, as it would only lead to overuse end congestion. This would reduce the 
quality of the ocean recreation which is so attractive to present users. A visitor 
center is planned for the NELH-HDST facility. This should be sited within the 
developed portion of the property and should not be sited near the shoreIfne~ A 
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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. 

If the NELH-HOST facility accomplishes its purpose on a large scale, it could 
become a major employment center in the Kana districL 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. 

3.4 Catastrophic Events 

According ·to 8retschneider (1979), the maximum wave height which could be 
expected at Keahole Point is 49.7 feet from the south 1I0utheast to the south 
southwest. This would occur during a winter, "Kona" storm. 

In 100 years of recordkeeping, there have been no recorded instances of hurricanes 
hitting the Kona area. 

The Kona area is somewhat shielded from direct tsunami impact, but sea level rises 
may·occur. The rise associated with the 1946 ~sunami measured U.S feet. 

Catastrophic events may impact the marine environment through the release of 
organisms or chemicals into coastal waters. The effects of chemical introductions 
could be quite serious depending on type and quantity. Neither of these variables 
are known at this time, however. 
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DIlSCRIPTIOH OF EXlSTIHG SOCIo-ECOHOMlC ENVIRONMENT 

Kawau Island 

The nSig Island" is the largest and least densely populate.d or the Hawaiian 

Islands. Its countywide government is centered in the East Hawaii town of Hilo, 

which was home to 40 percent of the island's 1980 population of 92,053. Estimated 

January 1984 islsndwide resident population waS 106,403 (Hawaii State Depart ment 

of Planning and Economic Development, 1985b). In terms of 1970 - 1980 percentage 

increases, the faste"st-growing parts of the island have been several relatively rural 

areas: North Kona, Puna, and South Kohala. 

As indicated in Table I-a, the ·island's population grew by nearly 50 percent in 

the 1970s, and the ethnic composition changed by becoming significantly less 

Japanese and more Caucasian and Hawaiian. Compared to the state as a whole, 

Hawaii County's 1980 population was more skewed to both the very young and the 

elderly age segments; had proportionately fewer recent i~migrantsj was less 

educatedj and was much more comprised of the Hawaii-born. 

Big Island fam~ly characteristics closely matc~ed those of the s.tB.tewide popula­

tion in 1980 (Table I-b), but proportionately more families lived below the poverty 

line, and the median family income was ·about $3,600 lower on Hawaii Island. 

Unemployment was significantly higher on the Big Island than it was statewide (Table 

l-c), and there were prop·ortionately fewer people working in the better-paid occupa­

tional categories (e.g., nmanagerial(professionaln or nte~hnical, sales, and admin­

istrativen). However, certain characteristics of the Big Island's housing situation 

(Table I-d) we.re better th!1n they were statewide: more affordable rents and housing 

values; less crowded households; higher available vacancy rates; and proportionately 

more owner-:.oecupied house~olds. 
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As of 1984, the average annual unemployment rate was 8.0 percent, highest of 

the four major counties in the state (State Department of Labor and Industrial 

Relations, unpublished records, personal communication, 1985). Economic conditions 
have generally been more troubled in East Hawaii, which is heavily dependent on 

agriculture, than in West Hawaii, where future economic and population growth are 

expected to occur at a more rapid rate. 

Historically, Hawaii County's economy has eentered on agri culture, with 22 

percent of the estimated 1983 jobcount involving salaried or self-employed agricul­

tural work or food processing (Hawaii State Department of Planning and Economic 

Development, 1985a, p. 355). This was the largest agriculture/food processing 

percentage for any Hawaii county. 
Sugar has traditionally been .the island's major agricultural crop. As of 1983, 

Hawaii Island had about 75,600 acres in sugarcane, which constituted 39 percent of 

the state's total sugarcane' acreage and 76 percent of Hawaii Island's acreage in 
cropS; the value of sales for the unprocessed cane was nearly $100 million (ibid., p. 

584). However, sugar's economic future is uncertain, and t~o Big Island plantations 
have closed in recent years-one in North Kohala in 1975 and the other in Puna in 

1984. 
In recent ye8l's, there has been significant growth in the nonsugar (or "diversi­

fied") portions of the Big Island agricultural sector-primarily macadamia nuts, 

nursery products, fruits, vegetables, and melons. Combined with livestock sales, the 

value of these crops was at least 90 percent of'sugar's value in 1983, and the island's 

estimated 5,000 nonp1antation agricultural production jobs (more than half o,f them 

involving self-employment and/or unpaid family workers) comprised about 60 percent 

of all such jobs in the state (ibid., pp. 355, 582). Diversified agriculture is expected 

to continue growing on the Big Island" but it is subject to shipping problems and 

limited markets; hence, it is not expected to replace sugar in the island's economy if 

there are further plantation closures. 
Aquaculture development has been extremely limited on the Big Island. 

According to unpublished information provided by the Hawaii State Department of 

Land and Natural Resources, Aquaculture Development Program (personal communi­

cation, June 1985), there were only 21 small operations on the island in 1984, 

covering a total area of 44 acres and employing 31 full-,or part-time workers. (These 

figures exclude the experimental facilities at the NELH.) 

Although it is somewhat less important on the Big Island than in other H~waii 

counties, tourism is the second most significant industry after agriculture. The 
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I 

viSitor industry was hard hit'byl the tourism slump of the late 19705 and early 19805, 

but had recently begun to pick :up unill the 1985 United Airlines strike. Tourism has 

fared much better in sunny weSt Hawaii than &round the HUo area, and-as will be 
shortly discussed-it is expect~d that the industry will be increasingly centered in 

North Kona and, particularly, South Kohala. 
" 

A third and much smaller economic prop has involved scientific research and 
development. In addition to th~ NELH facilities,'in Kona, there have been a number 

of astronomical observatories ~uilt on'Mauna Kea, as :well as geothermal exploration 

(which may lead to commercial !development) in Puna. 
, 

! 

North Kona 

The North Kona district is situated in the center of the West Hawaii coast. In 

precontact times, it was a se~t of political power for Big Island native Hawaiian 

chiefs since at least the 15th !century, and Kamehameha the Great m~de his final 
court at the village now kno~ as Kailua (Hawaii County Department of Planning, 

1982, pp. 7-11). In olden' times; as well as today, the district's varying geography and 
climate dictated different major economic activities in the coastal region (fishing, 

water-oriented recreation~ and: now tourism) from those in the cooler and moister 

mountain slopes above (primarily a~culture and grazing). 
Until the 1960s, North Kona's ,economy was dominated by the mauka agricul­

tural activities, and the majority of its sm'all population was supported by independ­

ent farming or ranching operations. The sometimes steep and rocky terrain 
frustrated attempts to establish large plantations for sugar or any other crop but 

coffee, and even the coffee plantations were broken up into small ramil~ farms 

following a collapse of the world coffee market at the turn of the century (ibid., pp. 

19-20). Other than a few moderately-large ranches" therefore, North Kona had few 

major employers for the first h~f of the 20th century. 
By 1970, however, ~gri~ultural employment had declined sh8l'p1y, and the 

mBkai-based visitor industry was the· central prop of North Kana's economy. The 

initial growth area was in .and around Kailua Village, which is still the district's 

commercial center. More recently, growth has also occurred at the Keauhou resort 

complex south of Kailua, and the draft Kona Regional Plan also calls for a new resort 

area to be initiated at Keal~kehe/HonokohauJKaloko, provided historic sites are 
adequately protec ted (Hawaii County Department of Planning, 1983, p. x). Individual 

resort condominium developme9ts are scattered along the coast. 
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During the 1970s, .the resort eonstruction boom made North Kona the island's 

Castest-growing district. In ten years, its population· jumped 184 percent to a 1980 

mark of 13,748, with the largest concentration (~,75l) living in Kallua. (The Hawaii 

S~ate Census Statistical Areas Committee estimates a January 1983 North Kona 
population of 16,266, which suggests slower grow!h during the less, prosperous early 

1980s.) Table -1-a also indicates a number of shifts in the distriet's demographic 

profile from 1970 to 1980. The Japanese proportion oC the population declined parti­

cularly 'shat:ply in North Kona, and the ongoing in-migration of Caucasians from the 

Mainland made this district .the only area on the island to have a Caucasian majority. 

Many of these in-migrants he.ve been young to midcD.e-aged adults, such that the 

m·edian age remained near-constant while there were declines in the percentages of 

children and senior citizens. The prominence of Mainland. in-migrants is also 

. indicated by the high proportions of North Kona r.esidents who had lived in a different 

state five years previously (23 percent, or twice the islandwide percentage) and who 

were born in the U.S. somewhere other than Hawaii (40 percent, again twice the 
islandwide -percente.ge). 

As shown in Table I-b, North Kona residents in 1980 were slightly less likely 
than other Big Island residents to live in family households (reflecting the influx of 

young single people). The prosperity of the 1980 census year may be observed in the 

relatively high famUy median incomes, lqw poverty rate, and (Table I-c) low overall 

unemployment rate. However, these figUres were achieved only through active 

employment of 'most family members; North ~ona's 72 percent labor force participa­

tion rate was the highest on' the isla~d. The occupational and industry profile for 

North Kana's labor force ~iffered from islandwide figures in expectable ways: 

proportionately more people were ,engaged in a service occupation/industry or retail 

trade; fewer in agriculture, manufacturing, or professional activities. Housing costs 

were much higher in North Kona than elsewhere on' the .Big Island '(Table I-d), and 
proportionately more households were rented rather than owned .. 

The extent to which these trends will continue is a matter of some ;peculation. 

In-migration appears to have slowed in Kona, as it has statewide (Hawaii State 

Department of Planning 'and Economic' Development, 1985b), in the wake of a 

national ,recession and consequent diminished tourism growth. However, 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 condo miniurn units in Kona (including a very few in South J:Cona) increased 

by nearly 1,000, and the 1985 Kona total at 4,748 represented 63 percent of the 
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island's visitor plant inventory. However, virtually all this growth was in condom in­

'ium units; the number of hotel properties, which produce more direct per-unit 
employment, was unchanged in nearly five years (Hawaii Visitors Bureau, 1980, 1985). 

Even the future of resort condominium construction now appears more uncertain, 
given proposed changes in the Federal tax structure. 

In the draft Kona Regional Plan, the Hawaii Courtty Planning Department (1982, 

1983) assumes there will be continued hIgh growth rates in West Hawaii resort units 

and that tourism will eontinue to dominate the economy. However, the County does 

not make a definite forecast as to whether the growth will-iake place relatively more 

in Kona (the leader in the 1960s and 1910s) or in Kohala (the leader in the early 

1980s-see below). 'Rather, the County makes three alternative projections for the 

year 2000: 

-Alternative I assumes no .further North Kana hotel construction and 
construction only or already-approved condominiums. This leads to a year 

2000 figure oC 2,940 "occupied" Kona resort units (no total-available unit 
count is given), and an estimated resident population of 33y200 for North 

and South Kona combined. (The County projections do not allocate the 
population to North or South Kona, but North Kona's historically faster 

growth rate would suggest that about three-quarters of the "combined 

Kona" population would be in North Kana.) 

-Alternative n assumes complete development of the Keauhou Resort 

complex and some additional condominiums. The year 2000 figures are 

for 4,500 occupied units and 39,400 residents for the eombined Kona 

areas. 
-Alternative m assumes continuation of Kona's historical growth rates prior 

to the 1980s. 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. 

South Kona 

As, a secondary impact area, South Kana will be discussed more briefiy. This 

district remains considerably more rural than North Kona, in part .because growing 

conditions have been more favorable to agriculture.· Its economy is based on 
scattered ranch and farming operations, retail activity in the small· settlements, 

fishing, and nonresort operations catering to sight-seers (such as mari~e recreation at 
Kealekekua Bay or the City of Refuge National Park at Honaunau). Many residents 
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commute to jobs in North Kona hotets. Although no dollar figures are available, 

illicit marijuana growing is believed to be an important underground economic 

activity in both North and South Kona-but perhaps relatively more so in South Rona 
due to the lack of other economic opportunities. 

Its 1980 population of 5,914 (including 3,041 concentrated in the principal 

communities of Captain Cook and Realekekua) represented a 48 percent increase 

over the 1970 population. This was about the same growth rate as that experienced 

by the_ island as a whole. The estimated January 1983 South Kona population was 
6,457 (Hawaii State Census StatisticafAreas'Committee, 1984). 

South Kona has experienced some of the Mainland in-migration also occurring in 

North Kona, but to a lesser extent. As shown in Table I-a,; the demographic changes 

which took place during the 1970s made South Kona's population more similar to the 

island wide population in 1980 than it had been before-particularly in regard to age 

structure, mobility, and ethnicity. Despite substantial increases in the Caucasian 

share of South Kona's population, the district in 1980 was still somewhat less "haole" 

(but more Hawaiian) than the Big Island as a whole. Trends, however, would suggest a 

continuing decline in the proportions of Japanese and Filipinos, 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 I-b). 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 labor force participa­

tion rate higher (Table I-c). The 1980 labor force profile shows much higher 

proportions of workers involved 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 county wide average. South Kana residents had to 

commute longer than North 1<ona workers to their jobs, suggesting substantial out-of­

district employment. 

Housing costs, particularly rents, were more affordable in South than in North 

Kona as of 1980, but there were fewer rental vacancies, more crowded households, 

and substantially more old structures lacking some or all plumbing (Table I-d). 
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South Kabala ! 

I 
Until the mid-1960s, Sout;h Kohala's economy centered almost exclusively on 

ranching, particularly the spra~ling Parker Ranch headquartered in the district's 

principal town of waimea (also ealled Kamuela). In 1965, tourism began to bring 

economic prominence to the dry coastal regions with the opening of the 310-room 

Mauna Rea Beach HoteL The 1970s saw construction of the Queen Kaahumanu 

highway to North Kana, developme,nt of the LalamUo water system, expansion of the 

Waikoloa resort-residential subd( vision south of Waimea, and the establishment of 

numerous second homes and an Qbservatory basecamp in"Waimea itself. 

The 1980s have brought new resort hotel operations to South Kohala even as 

hotel growth has stagnated in North Kona. The 543-room Sheraton Royal Waikoloa 

opened in 1981j the 3Sl-room ~IUxury Mauna Lani Bay Hotel started operations in 

1983; and the government appr~val process appears well underway for another 350-

room hotel near the Mauna Ke~ and a 1,250-room "Disneyland-style" Hyatt hotel at 

Waikoloa. There are plans or p~opOSals for another 3,266 hotel and 4,369 condomin­

ium units on the Kohala coast ~possibly including portions of North Kohala) (Hawaii 

Visitors Bureau, 1985), more· th'an twice the number of contemplated additional North 

Kona units. 'The County's drift Kana 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 futhres for Kona, it is assumed that new units not built 

in Kana would go in Kohela. 

As shown in Table I-a, So~th 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 population was 5,271 (Hawaii State Census Statistical Areas 

Committee, 1984). South Kohala has historically been largely Caucasiari and 

Hawaiian, and it grew even mo~e so during the 1970s. Other changes attributable 

largely to recent in-migra tion iryclude a sharp jump in average educational levels and 

higher proportions of people either born on the Mainland or living there five yeal'ti 

previously than was the case islandwide. 

Family structure in South :Kohala. roughly parBll:eled islandwide figures in 1980 

(Table l':'b), although there were proportionately slightly more single parents and 

especially single mothers. Median. family income was lower than the island wide 

figure but so was the fa.mily poverty rate, suggesting less income spread among South 

Rohela residents. Unemployment and labor force participation rates fell in between 

the islandwide and Kona figure~ (Table I-c). The 1980 worker profile was more 

similar to that of South than of North Kona, albeit with more managerial/professional 
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people. Employee commuting to North Kona hotels that year is suggested both by the 

worker profile and the long' average commute time. South Kohala housing was more 

expensive than islandwide averages (Table I-d), but not as expensive as in North 

Kana. The overall quality of housing structures appears better in South Kohala than 

in either North or South Kana. 

PO~ SOC.o-:BCONOMIC IMPACTS ANi> M.t11GATING MEASURES 

Introductory Comments 

The potential growth impe.cts 'of expanding'the NELH and developing the HOST 

Pa.rk are summarized in TableS 2':'a through 2-d. The impacts are developed for the 

three previously described growth'scenarios for HOST: 

A: Maximum aquaculture and, ocean-related uses, with minimum acreage for 

campus/industrial activities. 

B: Moderate aquaculture and ocean-relat.ed uses, with moderate acreage for 

campus/industrial activities. 

C: Minimum aquaculture and 'oeean-related uses, with maximum acreage for 

campUS/industrial activities. 

The siternative deve1op~ent scenarios for NELH are not analyzed separately 

because the range of potential i,mpacts for NELH is comparatively smalL Instead, 

the NELH scenario which is used in estimating potential growth impacts is the one 

that gives the maximum ~mpaet, namely, ~he' Aquaculture Intensive Scenario; 

aquaculture requi.res more workers per acre than is the case for solar ponds. 

The'impacts cover.ed include direet and indirect construction and operating 

employment for West Hawaii and Statewide, household income, population, and 

housing. 

The potential growth impacts sbould not be interpreted as projeetiClft'l: of what is 

~ost likely or ex:peeted to oecur. InStead, the impacts shown in Tables 2-a through 2-

d reneet maximum potentiel impacts given the assumption of fun and intensive 

development of both NELH and HOST within 10" years. In all probability, the actual 

impacts will be less than that which is shown in the tables. The unique combination 

of cold, nutrient-rich and pathogen-free deep ocean water, warm oeean water, high 

solar radiation, access ~o o.v~se8S markets, and recent aquaculture successes argues 

very favorably for future aquaculture development. Nevertheless, market and 

feasibility, studies have not been conducted which would allow informed jUdgments 

about the size of the market, and the rate and intensity of development. The market 

for high-technology aetivities -which would occupy the remaining portion of the HOST 
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park is even more uncertain. In addition, many of the conversion factors used to 
develop employmerit, -ineome, population, and housing impacts are judgments based on 

similar activities. 

Aereage Assumptions 

The principal growth assumptions for the. three scenarios are acreage allot­

ments among various activities as shown in Table 2-a. For HOST, the scenarios differ 

according to the allocation of land between buDding/supPort services and aquaeulture 

and other ocean-water activities. F~r NEHL, the scenarios differ according to the 

allocation of land between commercial aquaculture and solar ponds. However, as 

previously mentioned, the impacts for the NEHL are developed assuming. maximium 

aquaculture and minium solar-pond acreage. 

Aftl'!ft Annual Construction Employment and lDeome 

Assuming that both NELH and HOST can, in fact; be developed fully over 10 

years, then average construction employment will average about 73 to 150 jobs, 

depending on whether the development is based more on aquaculture or buildings/sup­

port activities (see Table 2-b). Direct plUS indirect employment would average.about 

183 to 375 jobs, with about 88 to .180 jobs in West. Hawaii. Beeause oC uneven 

development over time, actual employment can be expected to deviate greatly from 

average employment. 

Since the construetion industry is expected to grow only modestly over the next 

,decade, most construction workers probably would be hired locally or employed on 

temporary assignment Crom 'Oahu or possibly Maw. The indirect jobS would be 

distributed'"thoughout the economy with most loeated in Honolulu, which is the 

government, service, and distribution center for the State. 

Salary levels for both the direct construction jobs and the indirect jobs are 

higher than the Statewide average of about $16,880. Under the given assumptions, 

total household income generated by construction would average $4.3 to $8.9 million 

per year. 

Operating Employment and Ineome 

I~~ets 
Assuming cun and intensiv'7 development of NELH and HOST, onsite employ­

ment will total 1,590 to 3,580 (see Table 2-b). Lower' employment will occur with 

greater aquaculture development since fewer jobs per' acre are generated than is the 
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case with buildings. Employment may even be less if low-intensity aquaculture were 

to develop. It is assumed that about 25 percent of the onsite jobS will be skilled and 

professional, 40 percent will be semi-skilled, and 35 percent will be unskilled. 

Inasmuch as some of the indirect support jobS generated by aquaculture can be 

expected to locate in HOST, direct employment is expected to be somewhat less than 

total onsite employment. 

The corresponding amount of total direct plus indirect employment Is estimated 

to be 2,520 to 4,060 jobs, with 1,780 to 4,200 located in West Hawaii, and 740 to 

1,750 located elsewhere. 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. For 

indirect jobs, the annual salary is assumed to equal the State average. Under the 

given assumptions, total household income during full operations would average $48.7 

to $114.4 million per year. 

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 Hawaii. Hawaii County, and the State. 

Training and Education to Maximize ~esident Employment 

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 employm'ent as possible going to longt!me 

residents. Th,ere are three categories of workers who might be viewed as labor 

market "competition" for longtime West Hawaii residents: 

(1) Mainland or foreign workers imported to fill a job as it is being created. 

It is expected that many of the top management and professional­

level personnel will be imported as compani~s initiate operations at NELH 

or HOST Park, but there is also a hope that qualified local residents can 

be hired for such positions (and/or be started on a career ladder toward 

them) as time goes on. 

(2) Recent in-migrants who are seeking work after having already arrived in 

Kona. 

The North Kona area is characterized by a high number of young 

transients who are seeking opportunities to remain. Employment for such 

.. ' 
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individuals serves a number of social and economic objectives. but local 
, 

government has generally placed an even higher priority on assuring 

employment for longtim.e residents with deeper family roots. 

Potential in-migrants from East Hawaii or other Hawaiian islands. 

In-migration of any large groups of people not already housed in 

West Hawaii would create additionel demand for housing and public 

services. On the other hand, the islandwide economic situation makes it 

both likely and to 'some extent desirable that any new west Hawaii 

employment opportunities will attract people (rom East Hawaii or 

(especfally at upper I;evels) from other HaWaiian, islands. 

Thus, the primary objective is to maximize employment for longtime West 

Hawaii residents, wit~ seconds.? consideration for needy longtime residents of other 

Hawaii areas. MendatorY,local-l:tiring requirements for commercial tenants would not 

be feasible or desirable, and s~ the principal methods for attaining this objective 

would involve training and edu~ation-including in-service upgrade-to increase the 

competitiveness of longtime res~dents. Supporting strategies might include eommun-

ity awareness efforts and employer incentive programs. 

A number of factors define the situatiOJ} and/or place constraints on the 

possible aetions which could be ~aken; 
-The ultimate nature iand number of jobs is not yet clear. Timing of job 

ereation is also uncertain, but it appears most likely that employment 

opportunities will come on-line in trickles rather than in the large elusters 

of jobs characterizing, for example, hotel start-ups. 

-For lower-level jobS, aquaculture employers indicate that their hiring 

criteria have less to 00 with specific skills or training than with" ••• good 

attitude, willingness' to do tedious end unchallenging tasks, hard manuel 

labor and the ability :to learn and follow instr,uctions well. Workers do not 

need a college degree; they will learn the required skills while on the job" 

(Dung and Wakui, 1980, po 12). 

While this appl~es to aquaculture, it may be expected that personnel 

offices for other ~tential NELH/HOST Park industries will also place 

more emphasis on ~neral motivation and competence than on specific 

pre-employment trai,ning when selecting entry-level employees. 

-At the mid level, promotions to the supervisory level in aquaculture-and 

in many other high-~ech industries-are often based more on abilities in 
, 

"people management" than on technical knowledge which could be gained 
, ' 
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, ~hrough formal e~ucation. (For aquaculture, the other type of mid-level 

job has to do with mechanical maintenance, and these ~ are more 

amenable to formal training, although ~his is often acquired through trade 

apprentice ship than classrrom situations.) 

-Upper-level high-tech jobs require college and often post-graduate 

degrees. There is no college in West Hawaii, and even the University of 

Hawaii at Hilo offers no post-graduate degree. 

-In some respects, West Hawaii's transient population is more competitive 

tor l<;,wer-Ievel jobs. They otten have better communication skills (useful 

in making good first impressions), a high_level of education, and a w:illi1'!g 

ness to work for lower wages because they do not anticipate making a 

lifetime career in Hawaii. In other respeets, they are less desirable to 

t~ose experieneed employers who understand that turnover will be high 

among such people. 
-Aquaeulture operators in Hawaii to date have generally established a good 

record for Ioeal hiring. At the same time, entrepreneurs in high-tech 

researeh and development' industries are often highly individualistie and 

independent. They are likely to rejeet strategies to maximize Ioeal 

employment if these strategies involve much "red tape" or pressure to 

hire less qualified people. 

..:..Beeause this projeet would lease to numerous independent employers, any 

etreetive program. to maximize local employment would r~uire a central 

office or body to serve as liaison between employers and labor supply 

sourees. A management strategy for ·the HOST Park has not yet been 

finalized, snd it is not yet known if or when NELH and the HOST Park will 

be consolidated under a single management. However, a HOST Park 

Tenants' Assoeiation will probably be created. 

-There are .numerous resources for_ helping obtain and/or train local labor, 

but there is no standing network to ensure their coordination or communi­

cation. Following is 8 brief jnventory-not intended to be exhaustive-of 

resourees whieh might be linked together in the future: 

D State Department of Labor and- -Industrial Relations: The DLIR's 

Employment Service Division, is Hawaii's principal clear-inghouse for 

currently unemployed labor. It usually offers federally-funded 

programs to help pI~ce and train economically disad~antageci work­

ers. Presently, the main such program is the Jobs Training Partner-

;, 

'" f 
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ship Act (JTPA), which pays SO percent of eligible workers' starting 

salaries during the training perIod. 

Additionally, DLIR's Offiee of Employment and Training 

Administration has in the past operated limited aquaculture training 

programs on Oahu, Maui, and Kauai. 

D Native Hawaiian Economic Development OrganizatiOns: Alu Like, 

Office of Hawaiian Atfairs. and Kamehameha Schools are ~mong the 

agencies working to improve the economic competitiveness of 

native Hawaiians. Alu Like and the Kamehameha Schools are 

presently developing a new vocational training program which might 

represent one vehicle tor preparing Big Island Hawaiians tor mid­

level jobs involving skills sueh as meehanical maintenance. Kame­

hameha Schools has packaged basic education courses which include 

attention to things such as attitude and motivation. Alu Like also 

functions as an employment service and could screen job applicants. 

D Liliuokalani Trust Aquaculture Facilities: The Liliuokalani Trust, 

established to enhance the social welfare of native Hawaiian ehild­

ren, has construeted a number of traditional aquaculture facilities 

(ponds, tanks, raceways, etc.) between Ke-ahole and Kailua. It is to 

be a research and development effort to determine how and under 

what conditions aquaculture can be successful for 8 soeial agency, 

and to give Hawaii~ chUdren a sense of self-sufficiency through 

partieipation in the pl8nning and implementation of such a project. 

From the NELH/HOST perspeetive, the facility offers a chance to . 

familiarize local children with aquaculture concepts and give them 

early handS-on experienee. 

D Local Community Groups and News Media: To devt?lop widespread 

local' awareness of, and iriterE:st in, project employment .opportuni­

ties, adults as well as children must be kept informed of the project. 

The NELH1s (!:ommuni~ tourS have provided an 'excellent initial step. 

o Unions:' it is not currently known whether or how many of the 

potential 'commercial tenants will be unionized. At present, only 

one ~quaculture operator in Hawaii (on Oahu) is unionized. If labor' 

unions become involved to a si~icant extent at the Ke-ahole 

projects, they might participate' in manpower training plans, partic­

ularly those involving upgrade training. 
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o State Department of Edueation: If it becomes apparent there will 

be significant labor needs in a particular industry, vocational 

education programs in area schools can be tailored to develop 

appropriate skills. High school counselors can assist in placing 

entry-level workers at the project, and scienee class field trips to 

NELH/HOST ,would increase local resident awareness of, and 

interest in, these job opportunities. There is also the potential for 

establiShing college s_cnolarship programs through the schools to help 

educate future marine biologists, genetic scientists, etc. While the 

Konawaena High School would be the principal contact, any network 

of resourees should also include Kona elementary schools and high 

schools throughout the island (including private schools). 

The DOE's Development Services and Continuing Education 

Branch, which administers adult education classes, might also be 

involved if a widespread n~eed for basic education becomes apparent 
among adult community job applicants. 

o Community Colleges: The community college system of the Univer­

sity of Hawaii would be a prime resource for training technicians at 

the level of Associate of Sciences degree or below. The system can 

provide specialized short-term training or retraining pro grams on a 

contractual basis through its Employment and Training Office 

(ETO.). Additionally, normal class offerings provide vehicles for 

both general workforce education and specific in-service upgt:'ade 

training ~fforts. The community college Chancellor is a member of 

the High Technology Development Corpo ration's education advisory 

committee. 

The Big Island's sole community college is the Ha~aii 
Community College (RCC), located in Rilo. Hee has offered an 

introductory aquaculture course which has, to date, concentrated on 

providing practical information for individuals interesting in setting 

up their own small traditional aquaculture businesses. In 1982, RCe 

established a West Hawaii extension office (now headquartered in 

Kainaliu, North Kona) which may someday provide the basis for an 

independent community college and/or comprehensive technical 

tra.ining. At the present time, however, its course offerings are 

confined to liberal arts, 'accounting, clerical studies, and secretarial 

I • 
SOCIO-ECONOMIC IMPACTS AND MITIGATING MEASURES 

! 

15 

I 
science. Some Waimea residents are now exploring the feasibility of 

a privately-operated community eollege in South KohaIa, and this 

could conceivab~y provide another West Hawaii resource for 

NELH/HOST in ~e future. 

o University of Hawaii at Hilo: UB Hilo provides under graduate 

education, and it ,could playa role in both preparatory education and 

in-service upgrade training for mid-level and lower professional/ 

managerial personnel. Its College of Agriculture has in the past 

offered a survey' course on aquaculture science. In the future, it 

will be developing its own aquaculture racilities at the UR HUo 

Agricultural Farm Laboratory in Panaewa. and the Academic 

Development Plan calls for creating an optional "specialization" in 

aquacultur~ as part of a Bachelor of Science course of studies in 

Agriculture. Implementation of these plans depends on legislative 

appropriations, although start-up is anticipated sometime in the late 
1980s (Dean Jack Fujii, UH Hilo College of· Agriculture, personal 

.communication, <Tune 1985). 
Also headquartered at UH Hilo is the self-supporting Center 

for Continuing E~ucation and Community Service '(CCECS), which 
, . 

provides outreac~ services in other par.is of the Big Island. CCECS 

established a Kona office in 1976, and this is curren.tly operating on 

a joint basis With! the HCC extension in Kainaliu. 
o University of Ha'waii at Manoa: UH Manoa will remain the state's 

I 
primary educatiqnal resource for the sort of post-graduate degree 

work required f9r upper-level positions at NELH or HOST Park 

operations. Ke~ departments there may include Botany, Zoology, 

the College or! Tropical AgricultUre and Resource EconomiCS, 

College of Busihess Administration, Biology, Oceanography, and . , 

various special pr;ograms such as the Hawaii Institute of Geophysics, 

Hawaii Institute pi Marine Biology, Hawaii Natural Energy Institute, 

the Marine Opti~n Program, and the 'PaciCie Interna tiona! Center 
, 

for High Technology Research. It is to be expected that such 

programs will dekre of their own accord to maintain contacts with 
I 

the Ke-ahole fa~Uitjes for purposes of both research and to help 

place their graduates. A more challenging task will be determining 

the feasibility CIt, and strategies for, the direction of promising 
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longtime Big Island residents into such programs with the expecta­

tion that some will return to assume very top positions at HOST or 
NELH. 

o World Center for Aquaculture Research, Training, Education, and 

Consulting: The Governor's Aquaculture Industry Development 

C·ommittee has proposed ereation 'or at least a feasibility study of 

such a Center (State of Hawaii,. 1984, pp. 20-21). At present, this is 

. simply a con~eptual proposal, but any.action to implement it would 

obviously be of import for a training program to serve NELH/HOST. 

From the foregoing discussion, it may be concluded that (a) there are a variety 

of existing resources to help' attain the objective of maximizing longtime resident 

employmentj ,(b) a cons~i~us and deliberate effort will be needed to establish an 

effective ·network among.thes~ resources and NELH/HOST employers; (c) it makes 

little sense to make such an effort until more is known about the exact nature, 

number, and timing of jobs at Ke-ahole, as well 'as management structures; but (d) 

. without some early cotpmitment and preparation, the odds will be greater that the 
objective will slip in priority. 

Therefore, the recommended actions at this time include: 

(I) The various affected branches of DPED should agree on 8 conceptual basis 

to develop a local job maximization program, including such components 

." 
-community 'outreach to stimulate a~areness and interest, especially 

among young people; 

-establishment of an advisory committee or some other structure to 

assure linkages wi.th the earlier-m~ntioned resources; 

-use 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 improv-. 

ing the competitiveness of longtime residents for jobs; 

-internships or summer job programs for young.people; 

-facilitating in-service upgrade training programs of benefit to sever-

al different commercial tenants; 

-efforts-:-perhaps involving coordination of tenant contributions to­

ward a scholarship fund-to. encourage and guide capable young 

residents to educations preparing them for Ultimate promotion to 
top professional and management jobs. 
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(2) This agreement should also include a commitment to provide appropriate 

funding and staff-at least .one full-time position when the number of 

tenants justifies it-to carry out such a program. It·is not known at this 
time whether the funding and staff would most appropriately go to State 

administrators or to a future tenants' association. 

(3) As an early step toward carrying out the agreement, a.conference should 

be held within the first year after, the opening of the HOST Park to help 

establish linkages and begin to formulate a more specific plan. Conferees 

should include appropriate resource agencies; tenants and potential 

tenantsj 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 produce an exact plan for implementation, but it should result in an 

overall strategy and timetable for ~eveloping the program. 

(4) No legal requirements for lceal hiring could or should be imposed on 

tenants, but they should be made aware of· the- State' commitment. The 

suggested early conference might fceus in part o~ prospective employers' 

reactions to possible incentives for participating in a e~ntralized program 

for job ·recruitment and .screening, in-service upgrade trainin~, scholar­

ships, etc. Some incentives meriting consideration would include excise. 

tax breaks, lease rate reductions, and relieving employers· of paperwork 

burdens for programs such as JTPA. 

While the uncertainties of the project tend to .prohibit .anything but a moral 

commitment at this point, it is important that the commitment be voiced publicly 

and contain as many specifics as the situation permits. 

Maximization'of Loeal Resident Aeeess to Leases 
Given the tec:hnology-intensiYe nature of the NELH/HOST projects, most 

businesses in the initial stages will probably be attracted from outside Hawaii. 

However, it is important for .Hawaii residents to have ·access to Ke-ahole's unique 

resources, whether for entrepreneurial or for nonprofit community activities. Sever­

al actions are suggested: 
(1) Small parcels of land.' sho).l1d be set aside at NELH for experim'ental or 

educatio.nal projects of nonprofit community groups. Normal lease rentals 

and compliance with safety and design standards would be required, but 

application procedures should be greatly-simplified and parcel acreage be 
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kept small to minimize rents .. NELH are currently working on 8. plan to 

accomplish this. 

(2) The previously-recommended program to maximize local employment 
benefits should also include an entrepreneurial component. At a mini­

mum, this would involve information and referrals. At a maximum, it 

eouId facilitate periodic well-publicized visits by agencies providing 

technical and/or financial assistance-e.g., the Honolulu-based Hawaii 

Entrepreneurship Training and Development Institute, currently the man­

agement and technical assistance eontractors for the SBA, which provides 

free consultation and loan packaging services for new businesses headed 

by eligible socially or economically disadvantaged owners. 

Population 

Full and intensive development of NELH and HOST would support about 5,040 

to 11,900 people in Hawaii, with 3,560· to 8,400 in West Hawaii and 1,480 to 3,500 

elsewhere (see Table 2-d). 

Even though companies at NELH and HOST can be expected to hire a number oC 

people locally, the increased employment oportunities in West Hawaii will contribute 

to net inmigration, since tourism development is expected to cause West Hawaii to be 

a labor-short area. 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 cas~, 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 to 840 people per year. 

As with most hew people moving into an area, the added population can 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 Oahu or 

the mainland. 

~ 
Corresponding to the population increase, 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 (see Table 2-d). For West Hawaii, the 

r; 
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increase would average about U;9 to 280 homes per year, assuming full and intensive 

development within a In-year 'period. For comparison, the average increase in 

housing units durin,? the 1970s for North Kona and all of West Hawaii (North Kana, 

South Kona, arid South Kohala) averaged 492 and 700 per. year, 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 Hawaii 

was 317 and 480 per year,.respe~tiveIy. 
Community surveys· cond~cted in 1976 and 1980 indicated that hOusing is a 

major concern with West Hawaii residentS (County of Hawaii, Kana Regional Plan, 
, 

1982). The principal issue has been the high price of housing and problems oC afford­

ability.· During the late 19705, l'!ousing prices in Kona increased rapidly, resulting in 

avel"age home price:'; that were ~uCh higher than in Hilo an'd other areas of the Big 

Island. These price increases ~ar outstripped reported family income, which is a 

particular concern given that the economic and population growth in Kona was driven 

by growth or the low-paying visitor industry. Also, the waiting list for homes of Cered 

by the Hawaii Housing Authority (HHA) was long, and 8. ~arge nU!1lber of homes were 

thought to be dilapidated based on the fact that many are over 50 years old. 

For perspective, however, the following should be noted: 

-High housing prices a~e co~related with healthy, growing economies, while 

low housing prices are correlated with unhealthy, declining economies. 

-The rapid growth in: housing prices in the late 1970s was part of Ii 

nationwide short-terri-. upswing In the real estate price cycle. , 

-Even though housing prices increased greatly during the 1970s, housing in 

Kona improved in te~ms of a higher percentage of residents owning their 

own homes, fewer u~its lacking some or aU plumbing, and less crowding 
, ' 

(see Table l-d). , 
-The extent to which ihe long waiting·Ust for HHA homes indicated housing 

prOblems rather than !hoUSing bargains is unclear. 

-The number of homesi50 years old or older that are dilapidated rather than 

old but well maintained is unknown. 
-Some l"etirees may Ireport low incomes, but may be able to afford 

, 

relatively expensi.ve ';homes because of llccurnulated wealth and/or un-

reported 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 indll:';trY',receive tip income, and this income can b~ very 
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sub.<:tantial (e.g., waiters lInd waitresses in popular restA;urants have been 

found to earn 3.5 timeS their report,ed income). 

-The majority of workers who are dependent l!!directly upon the visitor 

indu!'ltry probably do not have ~ affordllbility pr(lblerns since most (If 

these workers have hig1"!er than average income.<:; their problems of 

affordability are probably similsr to mo..::t other middle-income families in 

the' State who live in an area having a healthy economy Rnd relatively high 

housing prices. 

-Some of' the people holding lower paying jobs in the visitor and other 

industries are, in effect, on extended w~rking vacations in Hawaii, and do 

not require high-quality permanent housirig; the number of such workers 

appears to increase' during periods of rapid expan!';ion of the vi:;;itor 

industry. 

-Some of the condominum units intended for but not rentp.d to visitors have 

been mll;de availab1e to re..'>idents at bargain rental rates, con<:idering the 

amenities 'provided; hOwever, the number of such units mane available to 

re5idents decreases during boom periods when Rdditiomtl hOusing is needed 

most. 

-Since 1980, housing affordability has improved greatly; mortgage rates 

hllve dropped sum-;tantial1y and, a. ... measured in constant dollars, single­

. family housing prices in Kona have dropped 38 percent (Locations, Inc., 

,Hawaii Real Esta'te Indicators, April 1985). But similar to the increase in 

real estat.e prices in the late 1970s, 'the recent decline in housing prices 

has. been part of nationwide short-term down-swing in the real estate 

cycle. And even with lower mortgage rates nnd housing prices, problems 

of housing affordability still remain. 

Regarding the future, however, West Hawaii is expected to have higher housing 

prices and increased pr:oblems of afCordability. This .can be expected throughout 

Hawaii County, the Stat.e, and the nation as a result of a nationwide upswing of the 

~eal e.<:tate cycle. In addition, West Hawaii I:;; 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 Rea., Kona Village, 

Mauna Lani and other resorts and hotel.. ... 

However, the contribution of the NELH an¢! HOST projects to high housing 

prices in West Hawaii is expected tl) be compa.ratively modest since expansion i<: 

expected to be .relatively gradtlllI, ~nd the hulk of the housing- d~mllnd will bp. 

~ 
" , , 
~. 
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generflted by growth in the visitor industry {over 825 residential units per year for 

Kona Ilnd Kohala; County of Hawaii, Kona Regional Plan, 1982). Furthermore, 

workers directly and indirectly dependent upon the NELH and HOST projects sh~uld 

be better able to afford housing in West Hawaii than those dependent on the visitor 

industry since, on average, those dependent on the NELH and HOST will hllve higher 

wages. 

Nevertheless, a portion of the NELH and HOST workers will'encounter problems 

of housing affordability. Mitigating measures designed to moderate the general 

increase in housing prices, many of which are given in the Kona Regional Plan, 

include: 

-Increase the supply of developable land by liberal State districting and 

County zoning, and government development of roads, water, sewers, etc. 

-Increase the supply of affordable housing by reducing lot sizes and, 

allowing increased densities, thereby.reducing the amount of land required 

Cor each home. 

-Decrease construction costs by 'relaxing requirements Cor off-site and on­

site imprOVements, allowing manufactured housing, and simplifying and 

shortening the permit· approval process. 

Mitigating measures designed to assist qualifiying low- and moderate-income 

households include: 

-Provide' direct income supplements, including: 0) rent subsidies admini­

stered by the HIlA; (2) .mortgage supplements under the State Hula Mae 

Special Assistance Program; (3) and general financial assistance under n 

variety of programs administered by the Hawaii Department of Social 

Services and Housing. 

-Provide low-interest mortgages to first-time home buyers financed with 

tax-exempt State and/or County revenue bonds. 

-Exempt C.ounty property taxes. 

-Provide, under the State.Housing Program, State land and/or' housing 'at 

below market rents or price.<:, 

-Provide low-interest. rehabilitation loans t~ correct deteriorated and 

hazardous condition.'1. 
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SOCIO-ECONOMIC IMPACTS AND MITIGATmG MEASURES 

Table 2-a.- POTENTIAL SOCIo-ECONOMIC IMPACTS: 
Acreage AssurP.ptions 

HOST Scenario for Pond Area 
Item A B C 

Maximum Medium Minimum 
HOST, 

Commercial Area. 3 3 3 
Buildings/Support Services 75 175 2'6 
Aqus.c:u1ture'and Other Ocean-Water '385 285 165 
Activities 

Total HOST Acreage 463 463 464 

NELH: 

Lab 6 6 6 
Office Area 3 3 3 
Aquaculture: 

Committed Landsl 
38 35 35 

R&D, Small Parcels ~ 60 60 60 
;,' 

Commercial, Large Parcels '~ 18 18 18 
to to . to 
60 60 60 

-Solar Ponds 21 21 21 
to to to 
63 63 63 

Unplanned ~ ~ ~ 
Total NELH Acreage 284 284 284 

IHawaiian Abalone Farms, 21.3 acres; Cyanot~ch, 14 acres. 

. ' 

26 

.. .. ... ... 
"I I 

:;1 

~ i 

fl i . 

~.I .. \ ;,% 

.~ I 

~ I 

·Ill I 

~\ 

; I 

~ L 

m' \" 

~··.I . 

SOCIO-ECONOMIC IMPACTS AND MlTlGATlNG MEASURES 27 

Table 2-b.- POTENTIAL SQCIo-ECONOMIC IMPACTS: 
Average Annual Construction Employment and Incomel 

HOST Scenario for Pond Area. 
Item A B C 

Maximum Medium Minimum. 

Direet Jobs. 
~ 

Pipes2 3 3 3 

HOST, 

Commercial Area3 , , , 
Buildings/Support Services4 30 70 118 

Aquaculture and Other Ocean-water I' 14 8 
Activities5 

NELH: 

Office Area6 . 3 3 3 

Aquaculture and Solar Ponds5 --' --' --' 
Total Direct Jobs 73 108 150 

Direct plus Indireet Jobs 7 183 270 375 

West Hawan8 88 130 lao 
Elsewhere 95 140 1'5 

Average Salary (1984 dollarsr. 

Direct Construction Jobs $26,560 $26,560 $26,560 

Indirect Jobs $21,900 $21,900 $21,900 

Total Household Income $ 4.3 $ 6.4 $ 8.' 
(million 1984 dollars) 

1Assumed 10-year development period. Actual construction employment will vary 
greatly from average employment. 

210 pipes, construction crew of 10, 4-month construction period. 

330 man-years/acre. 

44 man-years/acre. 

50.5 man-years/acre. 

.6 10 man-years/acre. 

72.5 direct plus indirect jobs per direct job. 

81.2 times direct jobs. 



SOCIO-ECONOMIC IMPACTS AND MITIGATING MEASURES 28 

Table 2-c.- POTENTIAL SOCro-ECONOMIC IMPACTS: 
Operating Employment and Income, FiJll Development 

Item 

Onsite Jobs:: 

HOST, 

Commercial Area and Supportl 

Buildings/Support Services2 

Aquaculture and Other Ocean-water 
Activities3 

NELH: 

OTEC, Lab, Offices4 

Aquaculture: 
Committed Lands5 

R&D, Small Parcels6 

Commercial, Large Parce1s3 

Solar Ponds 4 

Total Onsite Employment7 

Skilled and Professional8 

Semi-skilled8 

UnskilledS 

DirectJobs9 

. Dir~t plus Indirect JobslO 

West Haw-anll 

ElseWhere 

"i:. 

Average Annual Sal.ary (19-84 dollars); 

Direct JobS!12 

Skilled and Professional 

Semi-skilled 

Unskilled 

IndIrect Jobsl3 

Total Annual Household Income 
(million 1984 dollars) 

HOST Scenario fOf' Pond Area 
ABC 

Maximum Mediwn Minimum 

65 65 6. 

750 1,750 2,960 

385 .285 165 

25 25 25 

120 120 120 
180 180 180 

18 1·: 18 
to to to 
60 60 60 

2 2 2 
to to to __ 4 __ 4 __ 4 

1,590 2,490 3,580 
400 620 90q, 
630 1,000 1,430 
560 870 1,250 

1,480 2,390 3,500 

2,520 4,060 5,950 

1,780 2,870 4,200 

740 1,1.90 1,750 

$30,000 $30,000 $30,000 

-$20,000 $20,000 $20,000 
$15,000 $15,000 $15,000 

$16,880 $16,880 $16,880 

$48.7 $78.2 $114.4 

lid .. 
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Table 2-c.- POTENTIAL SOCrG-ECONOMIC IMPACTS: 
Operating Employment and Income, Full Development 

(continued) 

29 

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

210 jobs/acre. 

31 employees/acre. 

4Direct estimate. 

5Current plans: 100 for Hawaiian Abalone Farms, 20 for Cyanotech. 

°3 jobs/acre. 

7 Based on maximum aquaCulture development. 

825% skilled and professional, 4096 semi-skilled, and 3596 unskilled. 

9Indirect jobs generated by aquaculture and located in the building/support services 
area are assumed to equal 1596 of total aquaculture jobs; hence direct jobs = total 
onsite jobs - 1596 of aquaculture jobs. 

101.7 times direct jobs, reflecting vertical integration. 

111.2 times direct jobs. 

12 Assumed. 
13 • 

State average. 
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Table 2-d.- POTENTIAL SOCIQ-ECONOMIC IMPACTS, 
Population and HOUSing,: Full Development 

Item 

Population 

West Hawaii 

Elsewhere 

Housing 

West Hawaii 

Elsewhere 

12 people per job. 

23 people per home. 
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APPENDIX H 

PUBUC INFORMA nON MEETING 



A public information meeting to discuss the HOST project iClnd the draft 
environmental impact stat~ment was held at the Kona Lagoon Lnnghousp.. Kailul'l­
Kana, on July 8, 1985 at 7:00 P.M. A news relea:::e <'!nnauncing t.he meeting wa::: 
:::end to the following on June 25, 1985: 

West Hawaii Today 
P.O. Box 789 
Kailu::l-Kona. HI 96745 

PUA. News Director 
J77 Kilauea Avenue 
Hila, HI 96720 

News Editor 
Hawaii Tribune-Herald 
P.O. Box 767 
Hila, HI 96720 

Manager, KHLO 
400 Hual;;tni St. 
Hila, HT 96720 

News Director, KIP A 
P.O. Box 1602 
Hila, HJ 96720 

KKON, News Dirl?ctor 
P.O. Box 045 
Kealakekua, HI 96750 

Personal letters were scnt to the following organizations and individuals: 

BTORT !UHHCCECS 
Mr. Stan Michaels 
Kealakekua 

Hawaii County Taxpayers Association 
Ms. Wanda Dp.ttlinq 
Kailua-Kona 

Hawaii Hotel Association 
Mr. Mike Whitp., Prf'.sident 
Mauna Lani Bay Hotel 
K:=twaihac 

Hawaii Island Contractors Association 
Mr. Bill Rierson. Chairman 
KaihJa-Kona 

Hawaii Tsl:=tnd Economir. Dev~lopment BO":lrd 
Mr. Clint TlOlylnr 
K;:Jillla-Kon"n 

Hawa ii LeElward Planning Conference 
Mr. Pete L'Orange 
KaBuB-Kona 

Haulalai Exchange Club 
Mr. Robert Triaritos, Chairman 
Kailua-Kona 

Kailua-Kana Lions Club , 
Mr. Frank McGuairk, Sr., President 
Kailua-Kana 

Kailua Vi1lage Association! 
Kailua Activities Pier Program 
Mr. Frank Zuzak 
Kailua-Kana 

Kailua Village Special District Commission 
Mr. Robert Triantos, Chairman 
Kailua-Kana 

Kainaliu Business and Professional Association 
Ms. Patty V::Jughan Butler 
Kealakekua 

Kohala Community Association 
Mr. Michael Gomes, President 
Kapaau 

Kona Board of Realtors 
Mr. Putman Clnrk, President 
Kailua-Kona 

Kana Crime Prevention Committee 
Mr. Rod Leicht ' 
K.ailua-Kona 

Kana Farm Bureau Federation 
Mr. Arthur Takahara, President 
Captain Cook 

Kona Farmers' Cooperative 
Mr. K::toru Uyeda, President 
Captain Cook 

I<ona-Kohala Chamber of Commerce 
Mr. Bill Knutson. President 
Kailul3-Kona 

Kena Lions Club 
Mr. William Paris, President 
Kenl<lkcku;:! 



Komi Mauka Rotary Club 
Mr. Eric Curtiss, Pmsidont 
KeRlakekua 

Kona Outdoor Circle 
Mrs. Nancy Frazier, President 
Kflilua-Kona 

Kona Rotary Club 
Mr. Mark Rife, Presirlent­
Kailua-Kon:! 

Kona Young Farmers 
Mr. Nathan Kur:lshigf!, President 
Holualoa 

Kuakini Exchange Club 
Mr. Dana Smith~ President 
Kailua-Kana 

LESA 
Mr. Pr.tf' L'Ornnge 
Kailu<l-I<nnn 

Napnapao-Honaunau Community Association 
Mrs. Hal KRmakRu 
CartRin Cook 

South Kon;:" Aloha Lions Club 
Mr. Ad~lino Coila, President 
Captnin Cook 

Waikoloa Village Association 
Mr. 8ill Lathers, Pmsidcnt 
Kamucln 

WaimeA-Kavhlihai Community Assor:iaton 
Mr. M1'lrk Dunr:an, President 
Kamuela . 

West Hawaii Committee 
Mr. Don Mcintosh 
KaillJa-Kona 

Wer;t IiRwaii Housing Foundation 
Rev. Lp.on Sterling, President 
Kailua-Kana 

Hawaii Visitors BurFJ:::IU 
75-5717 W. Alii Drive 
Kaillia-Kona 

Conservation Council for HawRii 
Mr. Rick Scudder 
Honolulu 

. Life of the Land 
Honolulu 

Friends of Kamaa Point 
Ms. Frances Schobel 
Honaunau 

Kona Conservation Group 
Mr. Douglas Blake 
Kailua-Kona 

Public Access Shoreline Hawaii 
Mr. Jerry"Rathstein 
Kailua-Kana 

Na Ala Hele 
Ms. Debbie Abreu 
Kealakekua 

DHA 
Ms. Moanikeala Akaka 
Hila 

The following individuals attended the meeting: 

Jnmes 5ugai 
Kcalakeklla 

Bill Knutson 
Kailua-Kona 

C.R. Cartwright 
Kailua-Kana 

Dp.ana Ruse 
Sf)::ll Beach, CA 

Richard Matsumoto 
Kealakekua 

Arthur T akahara 
Captain Cook 

James Sogi 
Holualol'l 

Amelia Gay 
Kflilua-Kona 



Roy Gay 
Kailua-Kana 

Peter Young 
Kailua-KonA 

Elliot Pulham 
Kealakekua 

Clint TayLor 
Tsland Economic Development Board 
Kailua-Kana 

Mike Griggs 
Kailu8-Kona 

Steven B. Ruse 
Salus Ocean Sy(!tems. Tnc. 
Long Beach. CA 

Thomas Daniel 
NELH 
Kailua-Kana 

Christine Okuda 
R. M. Towill Corp. 
Honolulu 

David F. Eldridge 
K::.ilua-Kona 

Bruce Tsuchida 
R. M. Towill Corp. 
Honolulu 

Gerald Lesperance 
Energy Division. OpeD 
Honolulu 

Marni HCH'kes 
Kailua-Kana 

Marilynn Neety 
Honoltliu 

KelP.O K. [")anford 
NELH 
Kaillm-Kona 

!\iIari!ynn C. MP-t.7 
The: Tr~vr!rse Group, Inc. 
HonC')iulu 

William M. BBSS 
HTDC 
Honolulu 

Kay T. Yamada 
HTDC 
Honolulu 

Jack Huizingh 
NELH 
Kailua-Kana 

George Lockwood 
Hawaiian Abalone Farms. 
Kailua-KoM 

Linda K. Rosehill 
DPED 
Honolulu 

Alfie Fujitani 
Knna Chamber of Commerce 
Kailua-Kana 

William Moore 
Scott Leithead 
County of Hawaii 
Office of Housing and Community Qeve!opment 
Hila 

There were no adverse comments aqout the project VOiced at the meeting. 

The following individuals were unab1e to attend the evening meeting; however, they 
met with representatives of the High Technology Development Corporation and 
The Traverse Group, Tnc. earlier in ~he da~ to discuss the project: 

Ms. Fran~es Schobel. Friends of KaT;T1oa Point 
Ms. Moanikeala Akaka. Office of H~waiian Affairs 
Mr. Kaipo Akaka. Concerned Hawaijans 
Mr. John K. Spencer 
Mr. Katipo Deguair 
Mr. Skippy Doane 
Mr. Gordon Leslie 



,oro- A. Arf)'Olhl .-
~EWSRELEASE 

JUNE 25. 1985 

Bi«h TechualolY Develop_ent Corp. 
Willi •• M. Baa., Jr. - '648-8996 

A DRAFT KNYIRONMRNTAL IMPACT STATEMENT (RIS) IS ABOUT 

TO BB rILID ON RIBALF or TBR HAWAII OCRAN SCIRNCR AND 

TECHNOLOGY PARI (nOST PARK) AND NATURAL ENERGY LABORATORY OF 

HAWAII (NBLH) OPERATIONS AT KBAROLS POINT, kAILUA-IONA, ISLAND 

OF HAWAII. 

IN ANTICIPATION OF QUESTIONS AREA RBSIDBNTS MAY RAYI 

ON' TRBSE ACTIYIT"I1S, STATR OFFICIALS HAVE SCHEDULED AN 

INFORMAL, PUBtIC INFORMATION MIBTINa FOR MOHDAY. JULY 8. 1985 

FROM 7:00 P.M. to 8:30 P.M. AT THE 10HA LAOOOH ROTIL. 78-6180 

ALII DRIVE. KAILUA-KONA. HAWAII. THR PUBLIC IS CORDIALLY 

INVITED TO ATTBND. 

INQUIR1XS SHOULD BB ADDRISSBD TO BILL BASS. EXBCUTIVI 

DIRECTOR, RIGH TRCHNOLOaY DIVILOPMBNT CORPORATION AT 548-8996. 

t 

~f~;;'~V-
HIGH"\. .£CHNOLOGY 
DEVELOPMENT 
CORPORAnON 

eEORGE R ARIYOSI1I --K.~ 

-(;(i~JI 
.\~) WlLLIM::.!"=~ 

" ........ ~ .. 
C.m,., Pac,I", PlU", 2'20 s",,'h I'll"", s,_. Suile ':Ol!52 
T~ (808)1148'8_ 

M_1ling Add __ , PO Bct.ot 231W. 1'1r>noIuIu. _~ ge6O'l 

Ma, Debbie Abreu 
He Ale Rele 
POB 1572 
Kealakekua, Hawaii 96750 

Dear M •• Abreu: 

June 24, 1985 

A.,you •• y already be aware. the High Techno}olY 
Develop.ent Corporation ot the State ot Rawaii ha. proposed 
plana to develop a Bawaii Ocean Science and Technolo,y Park at 
Keebale, Kailua-Kona, Ialand ot Hawaii. 

I will be in kona on July 8. 1985 and would'b_ 
available to ••• t with you to diacua. thia project an4 anawer 
any que.tion. you .ay have. My echedule ia open fro. 12:30 
p .•• throu.h 5:30 p ••• on Monda7 to .eet with you. It you are 
intereeted in .eetin" I would be happy to arran,e • convenient 
ti.e. plea.e call .e at .548-8996 or '648-8997 or write .y 
office at central Pacific PlaEa, 220 South Kin&, Street. Suite 
252, Honolulu. Hewaii 96813. 

Alao, there will be a public intor.ation"al Deotin, 
trOD 7:00 p.D. to 8:30 pD •. aD the .a.e day at th_ lono ta,ooa 
Hotel. 78-6780 Alii Drive. Kailua-lana, Hawaii. We will have e 
ahort elide pre.entation followin, introduction., and attendeea 
will hava .n opportunity to aak que.tiona. If you are not 
a.ailabl. earlier durin, the daY and would like to •• at, 
perhapa you will be able to attend thia Deotin" 

Very truly 1J;~~ _ 
~.".Jr_ 

Executive Director 



fS<:j:?'-:-;-~:\ HIGH 1 !CHNOLOGY 
(((tf~X,) ) DEVELOPMENT 
\\~"'-.!~-- j CORPORATION 

eEORGE R AftIVOSt11 -­I't.TlMVEE -" WIL.LIAM M BASS. JR 
••• <:V'fM: ",,,,,emor 

'. "',,:..::~ . 
C."I,,,I P"c,l,e ~.u 2:20 $n,,'h Konll 51" ... 1 5un .. 2~'2 
-r.....,""..... (808) :,>48-1:\900 

"'10,11"" A,dd"'U1 PO eo. 2359. HonolulU. H.,...!l 1:1660<1 

June 26, 1985 

Waimea-Kawaihae Commmity Assoc. 
Mr. Mark Dtmcan, President 
P. O. Box 2045 
Kamuela, Hawaii 96743 

Dear Mr. Dtmcan: 

SUDJEcr: Notice of a Public Informational r.eeting Regarding the Hawaii 
Ocean Science and Tedmology Park (IDST Park) Developnent Plans, 
Keahole, Kailua-Kona, Island' of Hawaii. 

A public informational meeting has been scheduled for Monday, 
July 8, 1985 from 7:00 p.m. to 8:00 p.m. at the Kana Lagoon Hotel, 
78-6780 Alii Drive, Kailua-Kana, Hawaii 96740. The purpose of this 
meeting is to discuss the proposed development plans of the HOST Bark and 
answer any questions concerning.this project. 

We hope that you or a member from your staff will be available 
to attend this meeting. Should you have questions in the meantime. 
please feel free to contact me at 548-8996. We look forward to seeing 
you there. 

Sincerely. 

~~J~)' 
Executive Director • 



APPENDIX I 

LIST OF PREVIOUS ARCHAEOLOGICAL SURVEYS 
AT HOST PARK AND NELH SITES 



The list of references. that follows was prepared by Ross Cordy, Department of 
Land and Natural Resources, Historic Sites Section. 

REFERENCES FOR ARCHAEOLOGICAL STUDIES IN THE 
NELH & HOST PARK AREAS OF KEAHOLE POINT 

NELH Archaeological References 

Reinecke, John 1930. Survey of 
Bish~p MUseum Manuscr~Pt. 
Sect~on. [1930 survey) 

sites on West Hawaii. 
On file. Historic Sites 

ching, Francis Jr. and Debo~ah Cluff, Thomas Riley 1968-69. 
preliminary Report ofiArchaeological Surface Survey & 
Salvage Operations at,Keahole, North Kona, Hawaii Island. 
section II Keahole Point Airport & Kailua-Kawaihae Road. 
Manuscript H-50. On ~ile. Historic sites section. 
[1968-69 survey] 

Rosendahl. Paul and Patrick ,Kirch 1975. Archaeological 
. Reconnaissance Survey 1of the Ke-ahole Point Natural 

Energy Laboratory site, North Kona, Hawaii Island. 
Bishop Museum Manuscript 111775. On file.- Historic 
Sites section (H-a1). [1975 survey] 

Cordy. Ross 1975. Scale maps of sites analyzed for Ph.D. work. 
with dates and interpretations. on file, Bishop Museum & 
Historic Sites section. (1975 Survey w/excavations & 
dates] 

1978. A study of prehistoric social change: The 
Development of complex societies in the Hawaiian Islands. 
Ph.D. thesis. University of Hawaii. [Same 1975 study] 

1981. A Study of prehistoric social Change: The 
Development of complex Societies in the Hawaiian Islands. 
New York. Academic Pr~ss. {Same 1975 study] 

Rosendahl. Paul 1976. Additional Archaeological Reconnaissance 
survey at the Ke-ahole point· Natural Energy Laboratory 
Site, North Kona. Hawaii Island. BishoP Museum Manuscript 
1111775 Appendix~ On :file. Historic Sites Section (H-8l). 
{1976 survey} . 

Rogers-JoUrdane. Elaine 1978. Archaeological Reconnaissance 
Survey of NELH Facilities Area at Keahole Point, North 
Kona, Hawaii. Bishop Museum Manuscript 1061378. On 
file. Historic Sites s.ection (H-B2). {1978 survey} 



Rosendahl. paul .1980. Intensive Archaeological Survey and 
Salvage Excavations at" the Natural Energy Laboratory 
Hawaii (NELH) Site. Ke_ahole point_. North Kona. Hawaii 
Island: Final Report. Paul H. Rosendahl company Manu­
script 2-123179. On file. Historic Sites Section (H-81). 
[1978 survey w/excavations and dates] 

clark, Stephan 1984. An Archaeological Reconnaissance of 
Natural Energy Laboratory Hawaii (NELH) Property. 
Keahole Point, North Kana, Hawai'i. Bishop MUseum 
Manuscript 110784. On file. Historic Sites Section 
H-439). [1984 survey-& review) 

HOST PARK 

Reinecke. John 1930. Survey of Sites on West Hawaii. BiShop 
MUseum Manuscript. On file. Historic Sites section. 
[1930 survey) 

chinq. Francis Jr. and Deborah Cluff. Thomas Riley 1968-69. 
preliminary Report of Archaeoloqical Surface Survey & 
Salvage operations at Keahole, North Kona. Hawaii Island. 
section II Keahole Point Airport & Kailua-Kawaihae Road. 
Manuscript H-50. On file. Historic Sites Section. 
(1968:"69 survey] 

Department of Land & Natural Resources 1971-72. Site Inven­
tory Files for Sites 1910-1920 .. O-Q fi~e. Historic Sites. 
section. (1971-72 inventory of known sites] 

Rosendahl. paul and Patrick Kirch 1975. Archaeologicul 
Reconnaissance survey of the Ke-ahole Point Natural 
Energy Laboratory Site. North Kana, Hawaii Island. 
Bishop MUseum Manuscript 111775. On file. Historic 
sites Section (H-Bl) •. [1975 survey] 

cordy. Ross 1975. Scale maps of sites analyzed for Ph.D. work. 
with dates and interpretations. On file. BishOP Museum & 
Historic sites Section. [1975 sur-vey w/excavations & 
dates] 

1978. A Study of Prehistoric Social Change: The 
Development of complex Societies in the Hawaiian Islands. 
ph.D. thesis •. university of Hawaii. [same 1975 study] 

1981. A study of Prehistoric Social Change: The 
Development of complex Societies in the Hawaiian Islands. 
New York. Academic Press. (Same 1975 study) 

Rogers-JOUrdane, Elaine 1978. Archaeological Reconnaissance 
Survey of NELH Facilities Area at Keahole Point, North 
Kana, Hawaii. Bishop Museum Manuscript '061378. On 
file. Historic sites ·section (H-82). [1978 survey] 

Rosendahl, paul 1980. Intensive Archaeological Survey and 
"Salvage Excavations at the Natural Energy Laboratory 
Hawaii (HELH) Site, Ke-ahole point, North Kona. Hawaii 
Island: Final Report. Paul H. Rosendahl Company Manu­
sc.tipt 2-123179. On file. His·toric Sites Section (H-81). 
(1978 survey w/excavations & dates] 

Barrera, William 197-9. Ke-ahole Airport Emergency Service 
Roads: Archaeological survey. On file. Historic sites 
Section (H-128). [1979 survey] 

Barrera, William 1985. Ke-ahole point. Hawaii: Archaeological 
Reconnaissance. Manuscript. On "file, Historic Sites 
Section. [1985 survey1 

"These studies and otheL' archaeological projects in the Ooma & 
. Kalaoa land units in NOL'th Ko'na are' summarized and reviewed in 
a Historic "sites section report'. (Cordy. Ross 1985. Working, 
paper 1. Hawaii Island Archaeology. Ooma & Kalaoa Ahupua'a. 
Kekaha, North Kona.) 

RC:rc 
8/27/85 



APPENDIX J 

COMMENTS AND RESPONSES TO THE DRAFT EIS 



COMMENTS AND RESPONSES ON THE DRAFT 
EN~RONMENTALJMPACTSTATEMENT 

The following agencies, organizations and individuals reviewed and commented on 
the draft Environmental Jmpact Statement. Those who made substantive 
comments concerning the proposed action received written responses to their 
concerns. They are indicated by an asterisk (*) in the following list. All of the 
letters received, together with responses to all substantive comments, are 
reproduced on the following pages of this Appendix. 

Federal Agencies 

Department of AgricUltIfte, Soil Conservation Service 
*Department of the Army, U.S. Army Engineer District 
Department of Commerce, National Oceanic and Atmospheric Administration 

*National Marine Fisheries Service 
Department of Energy 

*Pacific Site Office 
*Solar Energy Research Jnstitute 

Department of Housing and Urban Development 
Department of the Jnterior 

*Fish and Wildlife Service 
*Geologlcal Survey, Water Resources Division 

Department of the Navy 
Department of Transportation 

Federal Aviation Administration 
U.S. Coast Guard 

State Agencies 

*Department of Accounting and General Services 
*Department of Agriculture 
Department of Defense 
Hawaii Housing Authority 
*Department of Health 
*Department of Land and Natural Resources 
*Office of Environmental Quality Control 
*Department of Planning and Economic Development 
University. of Hawaii at Manoa 

*Water Resources Research Center 

State Legislature 

Representative Wayne Metcalf 



County of Hawaii 

*Oepartment of Parks & Recreation 
*Department of Public Works 
Department of Water Supply 
*Fire Department 
*Office of Housing and Community Development 
*Planning Department 

Individuals and Organizations 

*Hawaii Electric Light Company, Inc. 
* Jacque Prell 
*TSA International, Limited 



~ 
United Stales 
Department of 
"grlculture 

Soli . 
Conservation 
Service 

Ms. Letitia N. Uyehara, Director 

P.O. Box 50004 
Honolulu, HI 
96850 

Office of Environmental Quality Control 
550 Halekauwila Street. Room 301 
Honolulu, Hawaii 96813 

Dear·Ms. Uyehara: 

August 6. 1985 

Subject: Draft EIS - Development Plan for Hawaii Ocean Scienc~ and 
Technology Park and.Proposed Expansion of Natural Energy 
Laboratory of Hawaii. Keahole. North Kona, Hawaii 

We reviewed the subject draft environmental impact statement and 
'have no comments to make. 

Thank you for the opportunity to review the document. 

Sincerely • 

. ~tl.d~ 
FRANCIS C.H. tUM 
State Conservationist 

cc: 
William M. Bass, Jr., High Technology Development Corporation. Central 

Pacific Plaza. Suite 252. 220 Sou,th King Street, Honolulu, HI 96B13 
Marilynn C. Metz, The Traverse "Group. Inc., P.O. Box 27506, Honolulu, 

HI 96827 

~ 
Th. Sou ColWlrv.Uon Sorvlc .. 
I, an ."""cy oIl~" 
Unilltd Sl.tn Depart .... nt 01 AoricIIl\lIre ~ .. U,s.o.-.. ..... ' .. '!"' ... O"' .. , ... __ " • .,. 
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(i) 
1 

DEPARTMENT OF THE ARMY 
u. S. ARMY ENGINEEfII: DISTRICT. HONOl.ULU 

FT. $HAFTI:~. I-iAWAU ~e8:lo8 

August 9, 1985 
IfI£>oLYTO 
ATTVnOOl<O' 

Mr. William M. Bass, Jr. 
High Technology Development Corporation 
Central Pacific Plaza, Suite 262 
220 S. King Street 
Honolulu, Hawaii 96813 

Dear Mr. Bass: 

Tha~k you for the opportunity to review and comment 
on the Draft EIS for Development plan for Hawaii Ocean 
Science and Technology Park. Tsunami flooding hazards 
have been identified in the Draft EIS (pp_ rv-14, 15) 
since the coastal flood plain extends along most of the 
North Kona coastline. We recommend that proposed 
structures be located outside of the flood plain or 
tsunami inundation areas idenified by the Flood Insurance 
Study for Hawaii county by the Federal Insurance 
Admnistration. 

Sincerely, 

Kisuk Cheung 
Chief, Engineering Division 

Copy Furnished: 

~ Ms. Letitia N. uyehara, Director 
Office of Environmental Quality Control 
550 Balekauwila Street 
Room 301 
Honolulu, Hawaii 96813 

f 
I , 

I _.. I 

fY:"~\\ HIGH TECHNOLOGY 
I (r,-U:j!I\~))\ DEVELOPMENT 
\\WflJJJ CORPORA nON 

&ORGE R. A~';;: 

II. TtMYE:.E 
O<A ..... N 

.... ~ ...... > 
WllUAr.:.~~~;~ 

..•. C8nl,"1 Paclhe Plull. 220 South King S!~I. Suttn 252 
~ (608) 543-8996 

Mr. Kisuk Cheung 
Chief, Engineering Division 
Depart.ent of the Ar.y 

August 27. 1985 

U.S. Army Engineer District, Honolulu 
Ft. Shafter, Hawaii 96858 

Dear .Mr. Cheung: 

~111ng Adck ...... , P_O Bo>< 2359. I-lcno!ul ..... H_,," 96804 

Subject: Draft EnvironBebtal Impact Stateaent -- Development Plan for 
the Hawaii Ocean Science & Technology Park and Proposed 
Expansion of the Natu·rel Energy Laboratory of Hawaii at 
Keahole, North Kona. ~awaii 

Thank you for ·cOJmienting on the! subject draft EIS. As you recOIIIIDeDd. 
wherever possible all structures will be located outside of the flood 
plain or tauna.i inundation ar~ i.dentified by the Flood Insurance Study 
for Hawaii County by the Federa~ Insurance Adainistration. An exception 
lDay be pipes and pumps which wi~l be designed to withstand design wave 
conditions. . 

WMB/st 

cc: OEOC 
Land Use COlIIDiesion 

Sincerely, 

id~7J1 &a () 
I WilliBJI M. Bass • .Jr. /j1J. 
I Executive Director 

County of Hawaii Planning Dept. 
NEIJI 
DPED Energy Division 



(j) 

Ms. Letitia N. Uyehara, Director 

u'& IIDlIIITMllIiT OP COM __ 
......... Onufo ..... At "r"a.Ie' 7 ........ 

NAT1ONAl. MARINE R8Ht:AIES SERVICE 
Southwest Reg10n 
Western Pacific Program Office 
P. O. Box 3830 
Honolulu. Hawaii 96812 

August 21, 1985 F/SWR1:JJN 

Office of Environmental Quality Control 
550 Halekauwl1a Street. Room 301 
Honolulu. HI 96813 

Dear Ms. Uyehara: 

The National Marine Fisheries Service (NHFS) has reviewed the Draft 
Environmental Impact Statement ,(OEIS), Development. Plan for Hawaii Ocean 
Science and Technology (HOST) Park and Expansion of Natural Energy 
LaboratorY. of Hawaii (NELD), Reahole, Nortb Kana. Hawaii. We offer the 

"following comments for your,consideration: 

General Comments 

NMFS submitted comments on the EIS Preparation Notice for the proposed 
project on April 19. 1985. The majority of our comments and suggestions 
were. dealt with in the DEIS, particularly those concerning potential impacts 
on cODlplercial fishing and threatened and endangered species -under NHFS 
jurisdiction. We wish to point out that Section 7 consultation under the 
Endangered Species Act of 1973 should be initiated with this office by the 
proposing agency. 

We ,have serious reservations concerning the recommended method of 
seawater disposal; that of on-land disposal by surface trench of up to 
144 mgd at maximum HOST Park development. Analysis by NMFS staff indicates 
that calculated disposal seawater residence times are based on inappropriate 
models and would breakdown in the event a lava tube intercepts the flow field. 
The r,epeated assertion in the DEIS that an alternate disposal method can be 
deployed if monitoring reveals operational problems suggests that the 
logical basis for on-land disposal is weak. Potential, :Impacts from on-land 
disposal. both open trenches and gravity injection wells, could have major 
adverse impacts on anchialme pond and nearshore biota. NMFS feels greater 
consideration should be given to s properly de'signed ocean ouffall. 

There are numerous statements made throughout the text of the nEtS which 
need to be referenced. 

~ 
Specific Comments 

D. Ocean Use Corridor 

Page II-23. Paragraph 5. We find it hard to vlsuali.!;e that additional cold 
water pipes could safely be accommodated within the existing sand channel 
corridor off Keahole Point, given the pbysical constraints imposed by the 
width of the corridor and the designed lateral mobility of the pipelines. 

4.1 Existing Conditions 

Page IV-2S, Paragraph 8. This paragraph states that·denae beds of finger 
coral. Porites compressa. are found off Keahole Po.int. HHFS surveys indicate 
coral coverage Is re1st·ively sparse immediately off Keahole Point but 
considerably richer off the proposed HOST Park shoreline. 

Page lV-26 , Paragraph 4. Although 'Harrieon (1985) obs'erved large 
aggregations of ta'ape, Lutjanus kasmira, at a depth of 300 feet off Keahole 
Point, he did not actually witness them-foraging, as stated here. 

Page IV-27, Paragraph 3. The latest estimatea of the Hawaiian,population 
of humpback whales puts total numbers at about 1200 individuals. 

Page IV-27 t Paragraph 6-, Thie paragraph discussing coral coverage is 
misleading as it indicates that over 80% of total bottom cover off Keahole 
Point is live coral. Coral coverage is discussed,throughout this section 
on "Existing Conditions" and should be consolidated under one sub-section. 

1.2 Injection Wells 

Page IV-33, Paragraph 4. It is our understanding that the two ocean water 
disposal wells used by Hawaiian Abalone Farms have become plugged and are 
no longer operational. 

2.2 Environmental Impacts and Mitigation Measures (Propoaed Ocean OUtfall) 

Page IV-34, Paragraph 4. Harrison (1985) analyzed. benthic productivity at 
depth in excess of 150 meters, in order to assess potential impacts from 
future effluent discharges off Keahole Point. He concluded that a lack 
of impact will result from advection of the plume offshore and away from 
the area before nutrients become biologically available. It is also 
unlikely that fauna in the path of the plume could be altered such that 
they resemble those at much deeper depths- since the substrates are totally 
different. 

3.4.4 Recommendations 

Page IV-40, Paragraph 7. The statement is fIIllde that, "If on-land disposal 
is selected as the method of seawater return flow dispoaal, the decision 
should be based primarily on cost effectiveness and ease of maintenance." 
NMFS feels comparative environmental impacts should play an equal role in 
selection of the seawater disposal method. 



Page IV-4l. Paragraphs 7 and 8. By the time impacts of on-land disposal 
have been determined to be. unacceptable, aignificant damage to anchial1ne 
pond resources and nearshore coral reef co~unities may already have occurred. 
We feel th~se resources will not revert to their original state within a 
short period of time after termination of on-land disposal. as indicated in 
this section of the DEIS. 

Thank you for the opportunity to comment on the subject DEIS. NMFS 
looks forward to further project coordination concerning living marine 
resources under our jurisdiction. 

cc: F/SWR. Terminal Island. CA 
F/M4. Washington. D.C. 

Sincerely yours. 

~£.~ 
Doyle E. Gates 
Administrator 

EPA, Region IX. San Francisco, CA (P-5) 
FWS. Honolulu. HI 
Corps of Engineers,. Honolulu District 
Hawaii State Div. of Aquatic Resources 
High Tech. Development Corp. (william Bass) 
The Traverse Group, Inc. (Marilynn Metz) 

, " 

{;~;;.".'%\ HIGH TECHNOIl...OGV 
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K TIM VEE: 
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... ~..... ~e=~~~~;:::e~ S<>uU, KI"O Sol''''"i Su,'" 252 M .. mng Add, ...... , PO eo,. 2~. Honolulu. Haw .. ,1 ~6e04 

Augu~st 29, 1985 

Mr. Doyle E. Gates. Ad.inistr'ator 
National Marine Fisheries Serivice 
u.s. Departmeni of COllluerce i. 
National Oceanic and Atmospbeiric Administration 
~~~~h::~\:;~ion, Western pac!ific Program Office 

Honolulu. Hawaii 96813 

Dear Mr. Gates: 

Subject: Draft Environmental :Impact Statement -- Development 
Plan for the Hawaii ',Ocean Science & Technology Park and 
Proposed Expansion o:f the Natural Energy Laboratory of 
H~waii at Keahole, Njorth Kona, Hawaii 

I 
Thank you for your comments o'n the subject draft EI8. Your 
comments were forwarded to ou1r subconsultants, Dames & Moore, 
G.K. & Associates, and Edward! K. Noda & Associates, Inc. for 
technical information. The flollowing responses are in part 
prepared by them. To respond: to your general comments: 

Section 7 consult.ation will be initiated for the NELD site when 
federal funding is involved. :and at HOST Park if federal funding 
should be used for some project in tbe future. At the present 
time, 1I0ST is entirely State-ifunded. 

We do not agree that the .ode:ls used to. calculate residence 
times are inappropriate. The effect of ' the lava tubes 'and 
cavities present in the type lof volcanic terrain found at the 
site would be to increase th~ anisotropy of the flow field. The 
expanding cylinder model part1ially accounts for anisotropy by 
limi.ting the expansion of thel, plume field in the vertical 
direction. ! 

The models used are simplisti:c, but are sp·propriate considering 
the relatively low importance, of residence times in assessing 
impacts in this case. The sea water return water would be 
nearly indistinguishable from the ocean water when it merges and 
the rate of discharge per uniit area would be low. 

" l 



Mr. Doyl,e E. Gates 
August 29, 1985 
Page 2 

Although the sea water return water residence times would be 
somewhat reduced by the an'isotropic effects of lava tubes, this 
is actually a more cOl,lservative assumption for the '!lore 
significant environmental effects of land disposal. The 
anisotropy would result in the plume size (area of groundwater 
disruption) being smaller than that calculated. The potential 
for impacts on anchialine ponds would therefore be reduced. 

The proposed monitoring'is not based on any expectation that the 
efr"ects of land disposal would be significant or rapid. With 
sppr.opriate mitigating measures~ such as pre-treatment and 
warming of-the discharged water, the potential for impact on 
nears'hore biota ia minimal, and the impacts on anchcialine ponds 
would occur over extended periods of time, if they occur. An 
outfall or out falls may be considered in the future if tbe 
results of the monitoring of trench disposal indicate that the 
potential for impacfs is more significant than' assumed at the 
present. Based on available funding, the initial phase of the 
HOST Park develop.ent will only include I 24-inch pipe. The 
initial disposal flow, therefore, will be apprOXimately .6.000 
gpm. Three monitoring wells are also planned for construction 
immediately. The relatively low flow, and continual monitoring, 
will allow alternative disposal methods to be designed and 
employed if testing indicates that unforeseen significant 
adverse impa~ts will occur. Of particular importance to the 
success of the Park and NELH is the quality of the source 
waters. Monitoring data, therefore, will be subject to very 
r.onscrvati~e interpr~tation. 

In answer to your specific comments: 

Page 11-23, Paragraph 5: An analysis conducted by Makei Ocean 
Engineering indicated that catenary tou'ching and bottom 
plucement accuracy for addi-tio'nal pipelines offshoT.e NELH are 
not major problems,. With the current'design methods, they 
concluded that up to three more pipes could be installed within 
the chan~el without major interference problems during 
deployment and operation. Dep·ending· on the actual design and 
placement .ethods, more pipelines could be placed in the 
(:ha.nnel. Howe~er, they did not' recommend this approach due to 
the increased risks involved. Because of the high risks 
associated with the installation of additional pipelines, they 
recom.ended placing not more than two additional catenary 
pipel ines 'in the existing channel. 

Page IV-25, Paragraph B: We agree· with this comment. In 
conde·nsing information from various sources, two statemcnts 
became linked into a single paragraph a~d a ke~ distinction 

M,r. Doyle E. Gates 
August 29, 1985 
Page 3 

inadvertently dropped. The second sentence of this paragraph 
'will be prefaced by tbe phrase, "South of Keahole Point, ••.. ,. 
Page IV-26, Paragraph 4: In the Final EIS the word "foraging" 
will be deleted from the sentence. 

Page IV·~27, Paragraph 3: The final EIS has been changed to 
rcnect the {igure of 1200. 

Page rV-27, Paragraph 6: The context is more fully developed in 
Appendix F where Dollar's 1977 survey results are discussed. To 
clarify the statement in the body o'f the text, the word "the" 
will be replaced wi.th the word "some" in the second sentence of 
t.his paragraph in the Final EIS. 

Page IV-33, 'Paragraph 4: The ocean water disposal wells used by 
Hawaiian Abalone tarms were operational ot the time of our field 
inVestigation in May, 1985. These wells were installed without 
any attempt at design and there are no measures to treat the 
disposal water or to prevent air entrainment. For the proposed 
land disposal systems, the EIS contains discussions addressing 
reduction of clogging potential and maintenance requirements. 

Page IV-34, Paragraph 4: Paragraph 4 of page IV-34 will be 
revised to read as follows: Elevated nutrient concentrations in 
the discharge will occur above the nutricline and st 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. A 
multi-year, federally-funded field data collection and analysis 
program (Univ. of Ca1." Berkeley; in prep.) ·now nearing 
completion, has concluded that the presently planned OTEC 
discharge will not have any significant impact. 

Page IV-40, Paragraph 7: Comparative environmental effects were 
al ready considered, and it 'was concluded that there should be no 
significant envi·ronmente.l difference between land disposal by 
trenches or by wells. Therefore, if ori-la~d disposal is 
selected, the decision to dispose by trenches or wells should be 
based 'primarily on cost effectiveness and. e~se of maintenance: 

Page IV-4l. Paragraphs 7 and 8: We concur that this is 
possible, depending on tbe volume of flow initially disposed of, 
the rate of its increase, tbe characteristics of the flo'w, its 
residence tim~ in the ground, the effectiveness of the 
monitoring program, and the tolerances of the affected 
biological communities. Brief tests of the disposal system will 
be inrluded in the monitoring plan. The analysis in the EIS is 



Mr. Doyle E. Gates 
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based on full devevelopment of the Park to its maximum 
capacity. This in reality will take place over a considerable 
amount of time, and may never develop to the thedretical 
maximum. Conservative assu.ptions were made in assessing the 
plUme size. The actual size of the plume is therefore smaller 
than calculated, and the time required for the plUme to reach 
areas of significant anchialine ponds _is longer than calculated. 
It should be emphasized that the anchialine ponds will not be 
dest.royed, the characteristics of the water will change making 
them more saline. Damage to the corals from cold water 
temperatures can be prevented by following the recommended 
me~hod of warming the weter before discharge. 

The purpose of the monitoring program is to determine the 
effects as the Park is developed so that cbanges can be 
instituted as necessary, not to wait unt.il after damage may be 
done. As stated previously, the initial dispos-al flow from 80ST 
Park is rurrently estimated to be apprOXimately 6,000- gpm. 
Three monitoring wells are als,o planned for construction 
immediately. The relativelY low flow, arid continual monitoring, 
will allow alternative disposal methods to be designed and 
employed jf testing Jndicates that unforeseen significant 
adverse impacts will occur. Of particular importance to the 
success of the Park and NELH is the quality of the source 
watnrs. Monitoring data, therefor~. will be subject to very 
conservati.ve interpretation. 

We look forward to further coordination with you concerning 
living marine resources under your jurisdiction. 

cc: OEQe 
LUe 

jjd~;/$.~ 
William M. Bass, Jr. 
Executive Director 

County of Hawaii Planning Dept. 
NELH 
DPED, Energy Division 



® 
UNITED· STATES 
DEPARTMENT OF ENERGY 

P.O. BOX 50168 
HONOLULU. HAW All 96850 

Ms. Letitia N. Uyehara, Director 
The Office of -Environmental 

Quality _Control 
550 Halekauwila Street, Room 301 
Honolulu, Hawaii 96813 

Dear Ms. Uyehara: 

August 19., 1985 

I have given the Draft EIS for HOST Park and the proposed 
expansion for NELH a cursory examination and am delighted 
to see these related projects proceeding on schedule. Their 
early completion should hasten the development of OTEC in 
Hawaii as a viable energy alternative to imported oil and 
establish a commercial spin-off to make the economics. of the 
entire system more favorable. 

The draft EIS appears to cover the critical developmental 
aspects adequately, and·this office has no substantive 
recommendations to make on expanding or_revising the study. 

Attached is the copy you sent me of the EIS. Jack Huizingh 
sent me an ~dditional copy, which I am retaining for our' 
library. ' 

Attachment 

cc: William Bass 
Marilyn Metz 
Jack Huizingh 

Sincerely yours, 

. ~.9/. ~~~ 
John W. Shupe, Director 
Pacific Site Office 

,p~".~\ HIGH TECHNOLOGY GEORGE R ARIVOSHI .. ..... ,.~ 
K TIM YEE: --, ((i,'-&IF.;t;i\· DEVELOPMENT . 

\'\~) CORPORATION ' .... __ .. ' '/ . Wll.LlA~.~~;';'~ 

e·· 00'11,'" I"""",c ~">:". 220 Sou." King S"<IO'. Sui'" 2~ 
Telophono (608) 548-6996 Mlo,lIng Adc:I ... ~ .. , 1"0. Box 2359. Hordulu. Hawa~ 96e04 

Dr. John W. Shupe 
Director 
Pacific Site Office 
U.S. Department of Energy 
P.O. Box 50168 
Honolulu, Hawaii 96850 

Dear Dr. Shupe: 

August 27, 1985 

Subject: Draft Ehvirou.ental Impact State.ent -- Develo~ent Plan for 
theHawaii Ocean Science & Technology Park and Proposed Expansion 
of the Natural Energy Laboratory of Hawaii at Keahole, North 
Kona, Bawaii . 

Thank you for reviewing the subject draft EI5. We appreciate your 
interest in and support of these iaportant projects. We will Bend you a 
Copy of the Final .EIS for your library. 

WMB/st 

cc: OEQC 
Land Use Commission 

~J~ loam M B Executi • . ass, Jr ve Dlrec.tor • 

County of Hawaii Planning Dept. 
NELH 
DPED Energy Division 



To: The Office of Environmental Quality Control 
550 Halekauwila Street, Room 301 
Honolulu, Hawaii 96813 

Date: August 22. 1985 

Subject: Comments on: Draft Environmental' Impact Statement HIgh Technology 
Development CorporatIon Development Plan for 
The Hawai! Ocean Science and Technology Park 

and 
Expansion of the Natural Energy Laboratory of Hawaii 

The following comments are based on review of the EIS by both Carmine 
Castellano of OOE, Washington, and Floyd Blake of SERlo They are listed in 
order of importance to the planned DOE STF Upgrade piping system. 

Page IV-24, paragraph 4: 

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 
HELB, li~tle or no offshore trenching will be required. 

Comment: The conceptual design of the STF Upgrade plans to trench and 
backfill with concret.e for a distance of 1110 feet from shore and to trench 
through the cliff a short distance to the on :shore sump. The statement that 
little or no offshore trenching is required is not consistent with the 
currently known, design. 

Page 11-23. paragraph 4.5: 

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. Tbe MAF cold water system will also provide 
redundancy for HELH research projects. 

I~ is estimated that three additional pipes could ~afely be accommodated 
within the ~and channel offshore Keahole Po1nt. which serves as the existing 
12_inch cold water pipe route through an area of large basalt outcropping~ and 
boulders. Any additional cold water pipes may need to be routed south of thi~ 
area (and consequently south of the existing ocean research corridor) because 
of the increased risk of potential damage to the existing pipelines. 

Comment: Clarification of paragraph. 5 to state that three additional pipes 
beyond those of the Hawaiian Abalone Farms pipes is needed to make it clear 
that there is room for the three pipes of the STF Upgrade Project. 

Figure II-13 and Figure 4_1 or Appendix B: 

Comment: Makai header tank is nearly on line with airport runway. Is this 
really a good location for the tank? 

t?" 
Typos: 

I 
Page vi, paragraph 4, typo: word I "be" m13~lng; "will be dbpo~ed of" 

, 

Page 1-3. last paragraph, typo: ~ord "the" repeated; "degrade the priortty" 

Page 1-5. paragraph 5, typo: wo~ "the" repeated; I1the proposed HOST perk" 

Page II-2, paragraph 5. typo: word "water" miss!ng "a" 

Page II-2. last paragraph, typo: :word "as" should be "a" 

Page IlI-7. paragraph 4, typo: word ftbelonging ft spelled with 1's 

Cordially. 

_;:£/..// #,L. 
Floyd A. Blake 

FB:jf 
(FB2)Comm.Impet .Stmt 

cc: High Technology Development Corporation 
P. O. Box 2359 I 

Honolulu, Hawaii 96804 
Attention: Hr. Willian A. Ba,SS, -Jr. 

The Traverse Grnup, Inc. 
P. D. Box 27506 
Honolulu. Hawaii 96827 
Attention: H.s. Marilynn C~ Metz 

Hr. Takesh1 Yoshihara 
Energy Progratt AM.inistrator : 
Department of Planning and Ee;onornic Developnent 
P. O. Box 2359 
Honolulu, Hawaii 9680. 

, , 



0
Yr::.'<.!~·~\ HIGH TECHNOLOGY 
iQ\ji~I)) ) DEVELOPMENT 
\~I CORPORATION 
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K.TIMYEE 
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Mr. Ernest Kosaka 
Project Leader 

August 29. 1985 

U.S. Dept. of the Interior 
Fish and Wildlife Service 
Office of Environmental Services 
P.O. Box 50.167 
Honolulu, Hawaii 96850 

Dear Mr. Kosaka: 

Subject: Draft Environmental Impact Statement-- Development 
Plan for the Hawaii Ocean Science & Technology Park 
and Proposed Expansion of the Natural Energy 
Laboratory of Hawaii at Keahole, North Kona, Hawaii 

Thank you for your comments on the subject draft EIS. In answer 
to your specific concerns: 

Paragraphs, 2 and 3: Anchial ine ponds represent sea-level 
exposures of subterranean water combining both seawater and 
seaward percolating fresh water. The physical characteristics 
which are primarily responsible for creating an unusual 
ecosystem .are 1) clear waters havin-g a rapid turnover (every 
tidal cycle, and 2) low salinity. Where these -conditions are 
present--usually in geologically-recent, low-elevation lavas or 
raised limestone--excavated ponds (AECOS. 1980. Field 
Reconnaissance of the Ruddle Property and Adjacent Marine Areas 
South of Puako, HawaiL Tech. Rept., No. 286.) or wells (AECOS. 
1977. Biological and Biochemical investigations on Water 
Samples from Kahuku Seafood Plantation. Tech. Rept. No. 143.) 
are likely to develop anchialine ecosystems. Suitable 
conditions for creating new anchialine environments are 
Ubiquitous along the South Kohala-North Kona coast, indicating 
that there are m,any poten,tial pond· s_ites. In its comment letter 
the State Department of Health indicates that such pond creation 
is currently be_ing- considered at Waikoloa ResorL 

Paragraph 4: There is a potential for impact on the larval fish 
present in ambient water" as they become entrained into the 
discharge plume of the colder effluent wflt~r. This "secondary 

Mr. Ernest Kosaka 
AugUst 29, 1985 
Page 2 

en t raj nment" would occur over a narrow range of depth because of 
a rapid dilution of the effluent water. Because of the desire 
1.0- avoid recirculation of effluent back into warm-weter intakes, 
thp design depth for the OTEC discharge off Keahole is about 200 
fcct (approx. SO m.). Moreover, secondary entrainment of 
organisms would occur within s- few meters of depth range, as the 
p.ffluent is "diluted from the depth of discharge to the bottom of 
the mixed layer. 

Paragraph 5: The effect of non-indigenous tropical and 
sub-tropical species would be a function of tbe organism trophic 
level and t-he nature and composition of the native species 
within the Hawaiian nearshore ecosystem. The importation of all 
nOli-indigenous species is controlled by a multi-tier review and 
permit system administered by the Plant Quarantine Branch of the 
State Department ·of Agriculture. To date, a.ll non-indigenous 
species cultured at NELH have undergone such a screening process 
ond must comply with "conditions" mandated by the permit to be 
lawfully allowed into and maintained in the State. 

The cold-water resources at Keshole Point have demonstrated many 
advantages for the cultivation' of temporate water species such 
as abalone, kelp. trout, salmoD, Maine lobster and oyster. At 
the same time, the very nature of temperate water species would, 
in most instances, prevent the establishment of such species in 
Hawaiian waters. Hawaii's warm, oligotrophic. surface waters 
pose as tl natural barrier for ma-ny commercially valuable 
temporate water species. We suggest that the catastrophic 
release of temporate species in Hawaii '-s warm oligotrophic' 
waters would eventually prove fatal to most. ·species. Warm water 
species, not native to Hawaii, will be cleared with the State 
Department of A~riculture and necessary enforcement measures 
will be taken. 

Paragraph 6: We concur in your recommendation for a water 
quality monitoring f!rogram. Such a program is ullder development 
tIl the present time. 

Sincerely. " ) 

d~~.6M>J~ 
William M. Bass, Jr. 

cc: OEQC 
LUC 
County of Hawaii Planning Dept. 
n~ 
DPED. Energy Division 



e United States Department of the futerior 
GEOLOGICAL SURVEY 

Water Resources Division 
P.O. Box 50166 

Honolulu. Hawai i 96850 

July 31. 1985 

MS. Letitia N. Uyehara, Director 
Office of Environmental Quality Control 
550 Halekauwila Street 
Room 30T 
Honolulu, Hawaii 96813 

Subject: 

-r;~ 

Draft EIS - High Technology Oevelopment Corporation. 
Development Plan for the Hawaij Ocean Science & 
Technology Park & Expansion of the Natural Energy 
Laboratory of Hawai i. Keahole. North Kona, Hawai i 

Dear ~t •• UyehaTa: 

The 
ouc 
Due 

subject draft EIS was reviewed by our staff. Please note that 
comments, attached hereto, are limited to Appendix C dealing with 
area of expertise. 

We appreciate the opportunity to review the document and trust that our 
comments will be helpful. We are returning the EIS as requested. 

Attachment, 

Ene losure 

Sincerely, 

q;::, 
Stanley F. Kapustka 
District Chief 

cc: Mr. William H. Bass Jr., High Technology Development Corp., Hawaii 
Ms. Marilynn C. Hetz, ,The Traverse Group. Inc., Hawaii 

-} 
Our review conments are I imIted; to Appendix C: 

Page 

I . 
1 

6 

7 

8 

10 
11-14 

22 
22-2$ 
26-27 

Topic 

General Hydrology 
Geology 
Ground-water 

occurrence and aquifer 
characteristics 

Current disposal 
method ..• 

On-land ocean water 
disposal 

Shallow surface trench 
disposal 

Deep well disposal 
Effects of on-land 

ocean water disposal 

COmnents 

None. 
None. 

Is the seawater return flow being injected, 
much'colder and much more saline than the 
brackish water in the underlying lens? If 
so. this should be addressed. Also. if this 
is true, why wouldn't the injected water 
sink below the brackish water into the 
underlying seawater and out of the brackish 
water flow field. 

None. 

SatlEas abov'e in Ground-water occurrence ... 

Do. 
Do. 

Coastal outflow is likely much less than 6.3 
mgd per mile as reported by Kanehiro and 
Peterson (1977) •. This 6.3 mgd per mile 
figure was computed from a drainage area 
at least.IO times that of the Keahole area. 

Hydraulics of on-land 'I ocean water disposal 

I. 
2-5 
6 

6.3 mgd per 
No comnent. 
Equation 8. 
Equation 9. 

mile is too high. 

What happened to w7 
Should read r3. 
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HIGH TECHNOLOGY 
DEVELOPMENT 
CORPORA nON 

GEQRGER A~~ 

!'(.TIMYEE 
~~-~ 

WlllfA~.~..!e'!. 

\" .... '. ';'~~.~.:>~ Con''''! PaCI''''' pr,.~ ... 22() south ttlng SI .... ,. Su,t .. 252 
To~ (808)548'8996 

MaIling Adc''''~ .. , PO &_ 2359 Honolulu, H .. _~ 96604 

Mr. Stanley F. Kapustka 
District Chief 

August 27, 1985 

u.s. Department of the Interior 
Water Resources Division 
P.O. Box 50166 
Honolulu, Hawaii 96850 

Dear Mr. Kapustka: 

Subject: Draft Enviromaental Impact Statellent -- Development Plan for 
the Hawaii Ocean Science & Technology Park end Proposed 
Expansion of the Natural Energy Laboratory of Hawaii at 
Keahole. North Kons, Hawaii 

Thank you for your comments on Appendix C of the.subject Draft EIS. The 
responses which follow have been provided by Daaes & Moore, the authors 
of that Appendix. Pages 3, 7, 8 & lO~ As stated on pages IV-39 , IV-40. 
and IV-IOl of the.draft EIS, the seawater return flow will be colder and 
~re saline than the brackish water lens. The higher density of the 
seawater return flow results in a hydraulic tendency. for the injected 
seawater return to sink. How~ver. the hydraul ic heads induced by the 
application of large quantities of seawater return·would be more 
significant and would result in initial mixing with and subsequent 
displaceJteDt of the relatively small quantity of BlIlhient groundwater flow. 

Pages 11-14. 22: The value of 6.3 mgd per mile of coastline as the 
groundwater flux aay be an overestimate. but the analysis indicates the 
flux would be displaced and disrupted by the quantity of injection. A 
lesser flux would be Dore easily displaced and-disrupted. The actual 
groundwater flux probably lies between 2 and 5 mgd per mile of coastline. 
and using this range of val ues would have 1 ittle effect on the results of 
the analysis. 

Mr. Stanley F. Kapustka 
August 27. 1985 
Page 2 

Pages 26-27: Corrections to the.printed equations have been made and 
will appear in the revised version of the report which will be appended 
to the Final EIS. 

Your interest in this project and c~ents on the draft EIS are 
appreciated. 

Very truly yours, 

0~l!l~ 
Executive Director 

WMS/st 

cc: OEOC 
Land Use C~iS8ion 
'County of Hawaii Planning Dept. 
NElli 
DPED Energy Divisiob 



~"'." •. ' .. OOi 
OEPARTMENT OF THE NAVY 

HEACOUARTERS 
NAVAL SASE PEARL HARBOR 

sOX 110 
PEARL HARBOR. HAWAn 9UQ).5020 

Ms. Letitia N. Uyehara, Director 
Office of Environmental Quality Control 
550 Hale1c:auwi1a Street. Room 301 
HOnolulu, Hawaii 96813 

. Dear Ms. Uyehara: 

DRAFT ENVIR£N.1EI'ITAL IMPACf SfATEMENf 

IN IIEPI. 'Y "~FI1A TO 

9510 
$or 002B/1411 

S AUG 1985 

DEVELOIMENT PLAN FOR HAWAII OCEAN SCIENCE & TECllNOLOGY PARK AND 
PROPOSED EXPANSION OF NATIlRAL ENERGY LA8ORA11lRY OF lIA1'/AII 

The Draft EIS for thf!: Development Plan for Hawaii Ocean & Science 

Technology Park and Proposed Expansion of Natural Energy Laboratory of Hawaii 

has been reviewed and we have no conments to offer. Since we have no further 

use for the EIS, the EIS is being returned to the Office of Environmental 

Q:.lali ty Control, by copy of this, letter. 

Thank you for the opportunity to review the Draft EIS. 

Enclosure 

Copy to: 
Mr. William M. Bass, Jr. 
High Technology Development Corporation 
Central Pacific Plaza, Suite 252 
220 South King Street 
lbnolulu, HaWaii 96813 

Ms. M:lri1ynn C. Metz 
The Traverse Group, Inc. 
P. O. Box 27506 
Ibnolulu. Hawaii 96827 

Office of Envirornnental Quality Control 

Sincerely, 

4~1C?p <d 
HENRY J. RlNNERT .. ' 
Captil!!), CEC. u. S. Navy 
FaCilities Engineer 
By d:r<.lct!on of the Commander 

o 
US Departmef11 
of Transportation 

F&derol Aviation 
Administration 

August 2. 1985 

i 

Ms. Letitia N. Uyehara, D1rectot 
Offfce of Environmental Qua11ty iControl 
550 Halekauw11a Street. Room 301 
Honolulu. Hawaii 96813 I, 

Dear Ms. Uyehara: 

AIRPORTS DISTRICT OFFICE 
BOX 50244 
HONOLULU. HI 96850-0001 
Telephone: (80S) 546-7129 

We have reviewed the Draft EIS 7 Developnent Plan for HOST Park and 

Proposed Expansion of NELH at K~hole. North Kona, Hawa11. We have no 

comments on the Draft EIS. but thank you for the opportunity to review it. 

cc: 
William M. Bass. Jr. 
Marilynn C. Metz 

Sincerely, 

~/J~ 
DAVID J. WELHOU5E 
Planning Engineer 

Henry A. Sumida 
Airports District Office Manager 

('r 



~SIateS 
Coast Guard 

~':~~uard Dlslrlct 
PrInce 1(IIIIInillnaole r 
Fedllrel Building 
300 AI. MOil"" Blvd. 
Honolulu. HaWilIi ~ 

Phone: (808) 546-2861 

16475 
Serial No. 5/170 
01 Aug 1985 

Ms. Letitia N. Uyehara, Director 
Office of Environme,nta1 Quali ty Control 
550 Balekauwila St., Room 301 
Honolulu, ,Hawaii 96813 

Dear Ms. Uy~hara: 

The Fourteenth Coast Guard District has.revieweo the DRAFT 

ENVIRONMENTAL IMPACT STATEMENT for the DEVELOPMENT PLAN FOR 

HAWAII OCEAN SCIENCE AND TECHNOLOGY PARK and PROPOSED EXPANSION 

OF NATURAL ENERGY LABORATORY OF HAWAII and has no objection or 

constructive comments to offer at the present time. 

Sincerely, 

I~/T~ ~. 'F. MILBRAND 
/" Commander I U. S. Coast Guard 

District Planning Officer 

Copy: Mr. William M. Bass, Jr. 

By direction of Commander, 
Fourteenth coast Guard District 
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Allii Z? ',9B5 

Ms. Letitia Uyehara, Director 
Office of Environmental Quality Control 
550 Halekauwila Street, Rm. 301 
Honolulu,. Hawaii 96813 

Dear Ms. Uyehara: 

Subject: Draft EIS-Development plan for Hawaii Ocean 
Science and Technology Park and Expansion of 
the Natural Energy Laboratory of Hawaii 
Keahole, North Kona, Hawaii 

We have reviewed the subject draft EIS and have the 
following comments to offer: 

1. page 11-9 Second Paragraph 

Revise the second sentence to read as follows. 
"Basic to all scenarios is the initial improve­
ments phase (FY 1985-86) if available funds are 
adequate. n The scope of the initial improvements 
phase will depend on the funds currently 
available. 

2. Page IV-35 Last Paragraph 

Revise the first sentence to delete the word 
npre-treated. n The need to .pre-treat the used 
ocean water will depend on the quality of the 
ocean water being disposed. The requirement for 
pre-treating will be covered in the Development 
Rules for HOST Park, which will be adopted after 
public hearing. 

3. Page IV-40 Paragraph 3.4.4. Recommendations 

We·recommend that this section include a discus­
sion on locating the seawater disposal trenches at 
three different locations and elevations along the 
NELH access road for the following reasons: 

'r 

Ms. Letitia Uyehara 
Page 2 

Ltr. No. (P) 1475.5 

1. The volume of cold seawater and warm seawater 
may require a large disposal pipe or numerous 
smaller pipes over a substantial distance to 
the one trench disposal area. Both of these 
solutions:appear -too costly and impractical. 

, 

2. The installation of three strategic moni­
toring locations should detect possible 
adverse environmental effects of the seawater 
return sy*tern before occurrence of serious 
consequenges. 

Thank you for the opportunity to comment on the draft 
ErE. If there are any questions, please have your staff 
contaet Mr. Ralph Yukumoto on 548-5703. 

Very truly yours, 

.cJ1~,.~ 
DEO MURAKAMI 

State Comptroller 

r 



(t\~~:\\ ~~~.:,.~~ 
GEORGE A. AR~ 

K. T1MYEE <-
WILL!A~~~';:; 

\~) CORPORATION 
... '.:~'~' C ... tr"l Pac~", pm:t.'l, ZolO Soul" KI"Q $1 .... 1 S",11o 252 M .. lllng AdeI .... PO 80>: 23~ Honolulu, ~I 96804 
~ ceoe)548'egoo 

August 29, 1985 

MEMORANDUM 

TO: The Honorable Hideo Murakami 
State Comptroller 

THROUOH: Mr. Kent M. Keith 1'C.d.(...·I{C. 
Direct,or of Planning and Economic Development 

FROM: Willie'. M. 8~ss. :Jr~}1J.~~fl. 
SUBJECT: DJ"sft Environ.ental Impact Statement--. Development 

Plan for the Hawaii Ocean Science" & Technology Park 
and Proposed EXpansion of the ·Natural Energy 
Laboratory of Hawaii at Keahole~ Nor~h Kana. Hawaii 

Thank 
US. 

you for reviewing and cOlllmenting on the subject· ·dtaft 
In response to your speci"fic coaaents: . 

1. Page 11-9, Second Paragraph: 
as you have requested. 

The sentence has beeD revised 

2. We cannot delete the word "pre-treate4" because. in sOllie 
cases, such treatment could be extremely i.portant in ensuring 
the maintenance of the quality of the receiving waters. . 
Recognizing the fact that for HOST Park. the require.eDt will be 
covered in the pending Development Rules, the statement has been 
revised to read as follows: •. seawater return flows (pre-treated 
if necessary to aeet water quality standards) are ••• 

3. The distances selected for analyses were based on probable 
average injection points, recognizing that injection could occur 
at varioua locations and elevations due to considerations such 
as proxiaity to use points. We strongly urge, h~wever, that 
injection does not occur closer than 1,000 feet from the 
shoreline. We concur that the installation of three strategic 
monitoring locations s.hould detect possible adverse 
environmental effects of the seawater return system before 

.occurrence of serious consequences. 

~ , 
The Honorable HideD Murakami 
August 29. 1985 
Page 2 

We look forward to ou~ continued association with your 
department in the planning, design Bnd construction of this 
unique deVelopment. 

cc: QEQC 
LUe 
County of Hawaii Planning Dept. 
NELD 
DPED, Energy Division 



GEORGE.ft. ARIVOIHI 
OOVE~NOR 

Stata Of Hawaii 
DEPARTMENT OF AGRICULTURE 

1428 So. King St, ... 
Honolulu, Hlwall 96814 

AUgust 21, 1985 

JACICII:.$UWA e 
CI-IAI RPERSON. 80ARO OF AGRICU1.TURE . T 

SUZANNE D. 'ETERSON 
DEPVTV TO THE CHAI RPERSON 

Milling Add,ess: 
P. O. BOl( 22159 
Honolulu. Hawlli 96822 

MEMORANDUM 

To: 

Subject: 

Ms. Letitia N. Uyehara, Director 
Office of E~vironmenta1 Quality Control 

Draft Environmental Impact statement (EIS) 
Development Plan for Hawaii Ocean Science and 
Technology Park and Proposed Expansion of Natural 
Energy Laboratory of Hawaii 
TMK: 7-3-09: por. 5 

7-3-48: por. 3 
7-3-43: 3, 4, 5 

Reahole, North Kona,' Hawaii 
Acres: 547 

The Department of Agriculture has reviewed the subject 
Draft EIS _and finds that the concerns found in our letter of 
April 4, 1985 (copy enclosed) have been adequately addressed. 

Thank you for the opportunity to comment. 

d;;t~A~ 
Chairma' . n, Board of Agr' 1 ... cu ture 

Attachment 

cc: High Technology Development Corporation 
The Traverse Group, Inc. 

~) 

~ -. 
~ 
~ 
\ 
~) 

l\!. 

\'<l 

Apr1l 4. 1985 

Hr. William M. Bass. Jr. 
High rechnolaqv Dovelopment Corporation 
Central Pacif1c Plaza. SUite 252 
220 South King Street 

'2.!V~ 

~ 
C9--

Honolulu. Hawai1 96313 
( r..-rC 7~'3-~q.·f',Jr!- \ 

'-- 7-:-<1" fN 3) 
Envirornental IfllPact Statement (EIg Preparation 

Dear Mr. Bass: 

Subject: 
Notice for the Deve10lXOent Plan for the Hawaii Ocean 
Science and Technolo~y Park and Prouosed Expansion of 
the Natural Energy Laboratory of Hawaii at Ke-ahole~ 
Horth Kana. H4,.,411 

The oeJJa~t of Agriculture has reviewed the subject EIS Prepllra'" 
t10n Notice and offers the following cOlll'llent .. 

The ElS should indicate the projected domestic Wilter demctnd for 
the proposed project. and whether ex1sting and proposed domestic water 
souree$ are suff1c1ent to reet the needs of all water uses. including 
agriculture, in the affected area. 

lie appreciate tho opportunity to conment. 

S1ncerely. 

~<I('.~ 
JACK K. SUIIA 
Cha1man, Board of Agriculture 

ce: OPED 
Ms. Marilynn c. Ht- ":,:::, Traverse G":"'UP' Inc • 

...... ,. !o'. ,;-;. .... " •• ' .(,~ ;-'::. .... :;... '': _1,."';'::-::., :.~" ;;:;,,;:.-. ...,. .... ' 
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AuguGt-27, 1985 

Mr. Jack K. Suwa 
Chainll8n, Board of Agriculture 
State of Hawaii Department of Agriculture 
1428 So. King Street 
Honolulu, Hswaii 96814 

Dear Mr. Suwa: 

Subject: Draft Environaental Impact State.ent-- Development Plan for the 
Hawaii Ocean Science & Technology Park and Proposed Expansion 
of the Natural Energy Laboratory of Hawaii at Keahole. North 
Kona, Hawaii 

Thank you for youT_comment that your concerns expressed in your letter of 
April_4, 1985 had been adequately addressed in the draft EIS. 

Sincerely, 

~B/!.:.~P; 
Executive Director 

1«offi/st 

cc: OEQ(: 
Land Use Commission 
County of Hawaii Planning Dept. 
NELH 
OPED Energy.Division 

O~O"III! Il. AIII'VOSKI -_. .uxr. T. Will -­.......-_ .... 
~ 

STATE OF HAWAII 

DEPARTMENT OF DEFENSE 
0FFlC1! OF 1"HI! AOJVfANT CJelERAL 

CWI'ElIl.C.AIJ -_ ......... __ .... 
,.. DfAUOND ICAD IIDAII. l4ONOI.uw. _All "".4495 

IIIEl!I3 

letitia N. 1Jyei1om. ~ 
Office of Env:i.<a>nental Qloli1:¥ O:lntlol 
550 Balekauwil.a. stxeet., Roan 301 
Booolulu, m 96813 

Dear Ms. lJyeha<a. 

JUl 3 0 1985 

:: 

llevel_, plan for IlIOI!di Ocean Sci"'" and ....a..ology Park 
and PrqxloEd' ll>pOnsioa of Natural Lobo<ato!:y of -..u 

xeahole, N:nth :Ki:Ila, Hawaii 

_ 1"'" for ptaoidinq US the cRx>rtuni1:¥ to review the _ subject dewl_. 
lte have carpleted. our revifM and have no ccmnents to offer at this time. 

Yow:a truly, 

J~~ J~"'_ 

!»closure 

"''' High ~ De<Ie1cpDent: Cozp. 
':Ole Tl:averse Groop, Inc. 

... '1i/i",..w Air 
IlaUaml Qlonj 

O::ntr & &lgr Officer 
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MEMORANDUM: 

STATE_ OF HAWAII 
D£N."TNENT OF SOCIAL SE"VlCES .... D HOUSI~ 

HAWAII HOUSINQ AUTHORrrY 

~. O. *»: 1~ 

IION01.lItu. HAWAII "'17 

July 31, 1985 

TO: Letitia N. uyehara, Director 
Office of Environmental Quality Control 

FROM: Russell N. Fukumoto, Executive Director 

IN II(~" II~",II 

w, 

SUBJECT: Draft Environmental Impact Staternent- Development 
Plan for Hawaii Ocean Science & Technology Park 
and Proposed Expansion of Natural Energy Laboratory 
of Hawaii 

The Authority has reviewed subject draft EIS and has no 
comments to offer relative to the proposed action at this 
time. 

Thank you for all.owing us to comment on this matter. 

cc: Mr. William M. Bass, Jr. 
Ms. Marilynn C. Metz 

J~1Ju 
I Russell N. FiikWttoto 

Executive Director 

GEOIIQ( II. MIY03tII 

-....,~".--.. , LESliE s ...... nulIIAIIA 
.,_fl)ROI'_'" 

STATE OF HAWAII 
DEPARTMENT OF MEAL TH 

.~. o. 110)( 3371 

HOI4OtlltU. H.l,WAII _, 

August 21, 1985 

In ,.pI-" p_ .,.,.,. ., 

''''''' 

MEMORA/'VUM 

To: Ms. Letitia N. Uyehara, Director 
Office of Environmental QuaUty Control 

I 

From: Deputy Director for Environrftental Health 

Subject! Draft Environmental Impact ~tatement (ElS) ~ Development Plan for Hawaii 
Ocean Science &: T echoology iPark and Proposed Expansion of Natural Energy 
Laboratory of Hawaii, Keahofe, North Kana, Hawaii 

I 

Thank you for allowiAg us to review end comment on 'the subject draft ElS. We 
provide the following comments. 

Shellfish Sanitation 

Shellfish sanitation requirements need to be addressed for the applicable type of 
aquaculture projects. They should comply with Chapter 35 of ·Title 11, Administrative 
Rules, Department of Health. 

Surface Disposal of Wastewater 
, . 

Aquatic developments, proposed bY'. the H.D.S.T. Park, may be subject to one of the 
following NPDES regulations: 

A. Aquaculture Projects , 

, 

The EPA defines an aquaculture' project as a managed water area in which 
ndischarged pollutantsn are used· far the maintenance or production of harvestable 
freshwater, estuarine, or marine iplants and animals. The State does not have 
delegation to issue this type of NPDES permit. Therefore, aquatic projects involving 
the use of wastewater sources woul~ be dir"ected to EPA. 

B. Concentrated Aquatic Animal Prod~ction Facilities 

A hatchery, fish farm, or other facility is a concentrated aquatic animal production 
facility if it contains, grows, or :holds fish species or aquatic animals in ponds, 
raceways, or other similar structure: which discharge at least 30 days per year. These 
operations are point sources subject to the State NPDES Program. Facilities that 
may be exempted from permit requirements include the following: 

fl 
"); 
, 'I 
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I. Cold Water Aquatic Animals (i.e., Salmon e~ Abelone)t 

s. Facilities which produce less than 20,000 pounds harvest weight of aquatic 
ani"mals per year; and 

b. F scilities which feed less than 5,000 pounds of food during the calendar 
month of maximum feeding. 

2. Warm Water Aquatic Animals (i.e., Prawn, Shrimp end Catfish): 

a. Closed ponds which discharge only during periods of excess runoffj or 

.b. Fac;ilities which produc.e less than 100,000 pounds harvest weight of aquatic 
animals' per year. . 

Specific permit requirements or exemptions will be reviewed by the Department on a 
case-by-case basis wit.h respect to the water quality standards of the receiving water. 

Subsurface Disposal of Wastewater 

Even though the subject site is located in' an area which has been designate-;f as an 
exempted area under the Underground Injection Control (UIC) Program, the permitting of 
the injection wells will depend upon the quality and content of the wastes. If the 
wastestream will contain, industrial wastes, close scrutiny will be required to assure that 
the wastes are not hazardous in accordance with 40 CFR 261. The disposal of wastes of 
this nature would result in the classification of the injection wells as Class IV wells which 
are prohibited under the State UIC Program. 

This condition is also applicable to any individual disposal systems which may be 
proposed by the tenants. 

PropoSed Ocean Outfall 

The proposed mixed-seawater (wastewater) discharge of 16,000 gpm (23 MGO) for the 
forthcoming OTEC experiments at NELH is subject to the above-mentioned surface 
disposal requirements. If the ocean outfall disposal is selected over on-land disposal for 
the full development flow of 183 MGD (HOST Park 144 MGD and NELH 39 MGD), these 
,:*"i11 alsobe s~bjected to the surface disposal requirements. 

In 'accordance with the Administrative Rules (AR), of the Department of Health, 
Title 11, Chapter 54, Water Quality Standards, the receiving water is classified as Class 
AA, which requires that these waters rem'ai" in their natural pristine state as nearly 8S 

possible with an absolute mInimum of pollution cir alteration by human activity. The 
beneficial uses shall b~ protected so in the strict interpretation and intent of the Ar, no 
construction activity and disposal are desirable in Class AA waters. 

Ms. Letitia N. Uyehara 
August 21, 1985 
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Proposed On-Land Disposal 

The on-land disposal of shallow surface trench and deep injection wells are being 
considered. Either on-land disposal method wUl affect the. existing nature of the 
anchialine ponds which will violate conformance to the basic water quality criteria 
applicable to all waters as contained in Section 1I-54-04. According to the draft EIS, it 
was noted the anchialine ponds are "not of high natural value," which should be further 
addressed su~h as a comparison to other anchialine ponds in the vicinity. 

At the Waikoloa Resort Development, artificially created anchialine ponds are being 
considered because· of the proposl!ld development and degradation of some of the existing 
anchialine ponds due to destructive human intruaion. As part of this consideration, very 
intens~ long-term bio-monitoring of the anchlaline pond biota is proposed. 

Another concern is the "leakage" of the harmful prophylactics for the control of 
disease that may be used in aquatic rearing facilities and the domestic sewerage that may 
enter the anchialine ponds. Pretreatment of some sort should be considered when 
necessary for each individual wastestream (prior to commingling), aside from dilution. 

Class AA Water Status 

For the. waters along the NELH snd HOST Park to remaIn a Class AA water and 
pristine for aquatic rearing purp0ges, it is recommended that stringent controls be 
developed, imposed end enforced on the tenants. 

Please address air, water, solid wastes and sewage control commitments in the 
construction plans. We reserve the right to impose future·environmental·restrictions on •.. " .... ~.-'~'---.~ 
cc: Mr. William M. Baas, Jr. 

Ms. Marilynn C. Metz 
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August 29, 1985 

Mr. Melvin K. Koizumi 
,npputy nirector for Environmental Health 
Stat~ of Hawaii Department of Health 
P.O. Box 3378 
Honolulu. Hawaii 96801 

[) .. ar' Mr. 

Subject: 

Koizumi; 

Draft Environmental Impact Statement-- Development 
Plan for the Hawaii Ocean Science & Technology Park 
and Proposed Expansion of the Natural Energy 
Laboratory of Hawaii at Kcahole. North Kona. Hawaii 

Your comments on the subject draft ErS are appreCiated. In 
response to your specific concerns: 

1. Shellfish Sanitation. We understand that shellfish 
sanitation requirements must comply with Chapter 35 of Title II, 
Administrative Rules, Department of Health. This will be done 
for each shellfish species that will be cultured at HOST Park 
HI1(1 NEtll. Compliance will be undertaken at the time a specific 
request is made to produce this type of product on the subject' 
properties. 

2. Surface Disposal of Wastewate~. 

A. There are no current plans to reuse wastewater for 
aquaculture purposes. 

B. NPDES permits will be applied for if there is an 
aquaculture discharge into marine waters, such as an outfall. 

:1. Subsurface Dill.!!§~J_"of Wastewuter. At the present time. 
trenches are the preferred method for on-land disposal of 
seawater return flows. A UIC permit will be obtained if 
injection wells are used. In any event, only seawater 
(pretreated if necessary to protect water quality) will be 
rlisposed of using this means. Dis~osal of industrial wastes is 
b~ing addressed in the Development Rules for the proposed HOST 
Park. At the minimum. such wastes will be pretreated prior to 

Mr. Melvin K. Koizumi 
August 29. 1985 
Page 2 

disposal vis septic tanks with leaching fields. We look forward 
to DOH review of our criteri~ for disposing of wastes at HOST 
Park and NELH. It is vital Ito the success of both NELH and Host 
Park that the ocean-water re~ource not be compromised. 

1. proposed Ocean Outfall. ! We recognize. the fact that both lhe 
proposed OTEe outfall and on~land disposal of mariculture 
seawater return flows will bF subject to appropriate surface 
disposal requirements. Ocean disposal will conform to the 
prOVisions of Section 3.3 of! the Water Quality Standards. No 
zone of mixing will be required. As stated previous'ly, it is 
vital to the success of both; NEtH Rnd HOST Park that the 
ocaan-wBter resource not be ~ompromised. 

5. Proposed On-Land Dispo·sal. We have reviewed the basic water 
quality criteria applicable to all wBters which are contained in 
Section 1)-,54-04, and do not believe any of the six stated 
criteria would be violated. In most general terms, water in the 
ponds would contain substanc~s attributable to a controllable 
source. and as a consequence~' these waters could be subject to 
such monitoring as the Director of the Department of Health may 
prescribe. The DElS recognizes this and a comprehensive water 
quality monitoring program is anticipated. 

The comparison of the anchialine ponds on the site with other 
ponds in the vicinity is mad~ on pages 7 and 8 of Appendix F. 

Results from the monitoring ~rogram at the Waikoloa Resort that 
you mentioned could be used to develop mitigation plans to 
compensate for the loss of the anchialine ponds near Keahole 
Point. 

We agree wi th your recommendation concerning pretreatment, prior 
to commingling individual wastestreams. The need" for 
pretreatm~nt will be evaluated on a case-by-case basis. 
Recommendations 'are being incorporated into the Development 
Rules for the project, and we will look to the Department of" 
Health for guidance in the development of appropriate controls 
lind t.h~ir monitoring and enforcement. 

n. Class AA Water Status. Stringent controls will be 
dCo'vl~loped. imposed and enforced on the tenants in order to 
insure that the waters along;the project remain Class AA. We 
look forward to your input into these controls and the 
monitoring Bnd enforcement processes. 



Mr. Melvin K. Koizumi 
August 29, 1985 
Page 3 

Air, water, solid wastes Bnd sewage control commitments will be 
addressed in the construction plans. We look forward to meeting 
with you snd your stsff for further coordination in the near 
future. 

~?l;~»A 
cc: OEQC 

Lue 
County of Hawaii Planning Dept. 
NBLH 
DPED, Energy Division 

Wi,lliam M. BesB, Jr. 
Executive Director 
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Ms. Letitia N. Uyehara. Director 
Office of Environmental Quality Control 
550 Halekauwila Streets Room 301 
Honolulu 7 Hawaii 96813 

Dear Ms. Uyehara: 

We appreciate the opportunity to review the draft environmental impact 
statement (EIS) on the plan for development of the Hawaii ocean science and 
technology park (HOST) and, for expansion of the natural energy laboratory. 
We have some concerns to express. 

Historic Preservation 

The draft EIS contains accurate information on the number of sites present 
and their locations and nature (IV-84-89; Archaeological Reconnaissa,nce Surveys), 
the extent of archaeological work to date (IV-84,86-87), and the general nature 
of findings" (IV-84, Item 1.1). It includes general significance assessments 
{IV-87,90:Item 1.4}. and potential adverse impacts are more thoroughly discussed 
(IV-87.90). Proposed tasks to reduce these impacts (preservation and archaeo­
logical data recovery) are a~so covered in a more extensive fashion (IV-87.90). 

However, we believe there are improvements that need to be made to upgrade 
the historic preservation assessments and to reduce adverse impacts. These are: 

I} In the Final EIS, the map and text for the 
revised to include permanent site numbers. 
able at our office. 

HOST Park area should be 
These numbers are avail-

2) In the Final ErS, the text under Part rV.G.l.2 should reference the 
prior archaeological surveys either in the text or a table; the text 
should not just say 8 and 7 surveys. This step fully references the 
prior work and enables. the reader to "better evaluate the extent of 
prior work as well as possibly go to the source material. A list of 
these references is available at our office. 

3) We believe that mitigation measures need to be clearer and that ade­
quacy checks by our office need to be specified. {Mitigation measures 
are covered here; adequacy checks are discussed in items 4 and 5.} 
Discussions with the preparer of the EIS make it apparent to our 
historic sites office that the intent to properly reduce adverse 
impacts on historic sites exists, but these items" need to be clarified. 

'y 
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Before any development (such as Phase 1) Occurs. a) all sites to be 
preserved need to be"specified and protected, and b) acceptable and 
deta.iled scopes of work for archaeological data recovery at certain 
sites need to be prepared. Essentially. this is a management (or 
mitigation) plan. The Draft EIS states a mitigation/management plan 
will be prepared (I-8~ IV-8l,90). but it says little about the plan. 

We suggest a simple and clear historic preservation management plan 
be prepared for both the HOST Park and NELH. We have attached a brief 
discussion of what it should include. under two parts: Archaeological 
Data Recovery and Preservation (Attachment 1). 

This plan need not be included in the Final EIS~ as long as a commitment 
to complete it is included. However , all. the s; tes to be preserved 
should be specified in the Final EIS. and a general summary of the 
nature of the plan should be included. We have attached a written 
example of the kind of ·statement that could be inserted in the Final 
EIS (Attachment 2). 

4) To ensure adequacy of the plan, it is vital that the historic preserva­
tion management plan should be reviewed and approved by our historic 
sites office. This is particularly critical for the scope of work for 
the archaeological data recovery. The preparers of the EIS have stated 
informally that they will coordinate matters with the office. but a 
reference to formal review and approval should be included in the Final 
EIS. 

5) It is also vital. once data recovery is concluded, that the archaeologi­
cal work be reviewed by our historic sites office for adequacy. This 
can invo.lve two steps to speed this project. One is to review a 
summary report of the field work after its completion. If it proves 
to be adequate~ then construction can be officially allowed to proceed. 
The second step is to review a report of the laboratory analyses and 
il)terpretations. If the work is adequate. then data recovery work at 
the sites covered can be considered completed. This check is a common 
step in our review process, but it is best for it to be clearly stated 
in the Final EIS. 

Note: Because this project is a State undertaking and because there 
is a tight time schedule. continual coordination with our historic sites 
office is important. Ideally, such coordination should occur before any 
steps become finalized in writing. so that any problems are resolved 
inrnediately. It was our understanding that such coordination was to 
occur, particularly prior to this draft EIS document; however. this has 
not occurred. If we had seen a draft of the text. we could have easily 
supplied the preparer with the information noted in items 1-5 above. 
We thus recommend closer coordination between the High Tech Development 
Corporation during the remainder of this project. 

L. N. Uyehara •. OEQC 
DEIS for HOST & NELH Exp. 
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Water Reserves 

It is noted that over 142,000 gallons per minute (gpm) of seawater will 
be used for high technology ene~gy experiments and mariculture activities at 
full development of ·both faci1i~ies .. We support and encourage the monitoring 
of the on~ land disposal of this :sea water to assess the effect on the ground~ 
water aquifer of the area. We also note that the HOST Park has received a 
water commitment from the County Department of Water Supply for a maximum 
domestic water requirement of 400.000 gallons per day. The project's water 
requirement should therefore be :closely coordinated with the County Depart­
ment of Water Supply. 

Wildlife 

We suggest that project plans incorporate defensive measures against 
marauding waterbirds; in partic~lar, the aukuu (black-crowned night heron). 

Sincerely, 

.L~ 
Chairper.-son 

I and 
State, Historic Preservation Officer 

Attachments (2) 



ATTACHMENT 1 

SUGGESTIONS FOR A 
HISTORIC PRESERVATION MANAGEMENT PLAN 

Part 1. Archaeological Data Recovery Plan. 

This plan can serve as a scope o,f work for Phase 1 and later 
increments. 

All sites that are not scheduled for preservation and that 
still contain unrecorded or unrecovered significant information 
should be listed, and the relevant information that needs to be 
recorded and/or recovered sbould 'be itemized for each site. 

General procedures .(methods) for field recovery should be 
spelled out, and the kinds of lab ,analyses and methods for lab 
analyses should be spelled out. ,Dating should particularly be 
a focus here. 

The general kinds of interpretive analyses should also be 
spelled out. For example, at the site Ie_vel we view dating the 
span of occupation and determining the function·of the site at 
different time periods as c,ritical interpretive elements. 
Subsistence exploitation and other commonly studied factors are 
also relevant. Importantly, data recovery must a'180 consider' 
the general history Of ·human o_ccupation in the Kalaoa/Ooma land 
'Units (ahupua'a). Thus. at the' conclusion of all data recovery 
work (or at incremental points), a reaSSessment of the history 
of these land units must occur based on the findings in the 
individually studied sites. 

Part 2. PreservatIon Plan. 

Sites that are to be preserved must be identified. OUr 
recommendation that the'Mamalahoa Trail and four examples of 
other site types (hist4ric period permanent dwelling. 
prehistoric' period permanent dwelling, cave. and' C-8hape) be 
preserved has been accepted in the Draft EIS (IV-gO). The 
Mamalahoa Trail (IV_B7) in the HOST Park and 016-5 through 
D16-11 in the NELH area (a set of historic period permanent 
dwelling sites) have been identified. But the prehistoric 
periOd, permanent dwelling site. cave and c-shape still need to 
be selected in consulation with our o,ffice. 

General plans for how these sites will be preserved need to be 
specified. 

· ATTACHMENT 2 

EXAMPLE OF POSSIBLE TEXT FOR FINAL EIS' 
ON MITIGATION OF HISTORIC SITES 

1.3 Site siqnificance 

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 information is still present 
in the sites. 'Architectural remains still stand. and 
archaeological excavations have shown that deposits with 
important 'information do exist in some sites. 

1.4 Impact producing Actions 

The following actions. ~ •• [as is on IV-B? in Draft ErS] ••• 
shoreline areas. 

These impacts may: destroy or damage historic sites, and they 
might inadvertently increase looting through increased public 
access. 

1.5 Mitigating Measures 

Following the State Historic Preservation Office'S 
recommendations, mitigation will focus 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 
significant information is still unrecorded and/or 
unrec·overed. All the sites _meritting preservation and data 
recovery will be placed in protected "no build" zones until 
preservation or archaeological data recovery, is conclu'ded. 
Based on the Historic Preservation office's comments, a number 
of sites in the HOST and NELH areas have a1ready had'their 
significant information recorded andlor 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 
preservation and data recovery work occur. 

The State Historic Preservation offIce recommended the 
preservation of one site (the Mamalahoa Trail) and ~our 
examples of other site types (a historic period permanent 

I 



q~~\ :;:g,~Th~~~ 
(,r:OROE R A~~ 

K. TIM YEE .--
WILLIAM ",:,,~;'';:; ~~V CORPORATION 

~ ..... -:.:..: .. , C""t~ Pac,he P'''%ZI. 220 $c,,'h KI"g SI_'. Su,\<I 252 MIIIUog Add"",,,, P.O eo" 2359. 1ior>oI\J1 .... H,,_ QSB04 
T.kophono (aoe) 548-8W6 

August 29, 1985 

MEMORANDUM 

TO: The Honorable Susumu Ono 
Chairperson of the Board"of Land and Natural Resources 

THROUGH: Mr. Kent M. Keith -(C..sU,.t...C(c· 
Director of Planning and Economic Development 

FROM: William M. Bass, Jr.-z.,ldlV.uvlJl.fxv.u.tfo' 
SUBJECT: Draft Environmental Impact Statement-- Development 

Plan for the Hawaii Ocean Science & Technology Park 
and Proposed Expansion of the Natural Energy 
Laboratory of Hawaii at Keahole. North Kona, Hawaii 

Thank you for reviewing and commenting on the subject draft 
Ers. In response to your specific comments: 

1. The map and text for the HOST Park area were revised in the 
Final EIS to include perm,anent site numbers. 

2. A list of prior archaeological surveys for the area, obtained 
from your office, will be incorporated into the Final EIS as 
Appendix I. 

3. A general summary of the archaeological mitigation plan, 
including preliminary selections of sites to be preserved, has 
been incorporated into the Final EIS. 

4. A state_ent to the effect that the management plan will be 
reviewed and approved by the historic sites offices has been 
incorporated into the Final EIS. 

5. A state.ent to the effect that tbe archaeological work will 
be reviewed by the historic sites office for adequacy has also 
been incorporated into the final EIS. The archaeological 
mitigation work is now being coordinated through the Department 
of Accounting and General Services (DAGS). Either they or their 
consultant will be contacting" you shortly. 

6. We concur in both of your observations concerning monitoring 
of on-land di·sposal of seawater return flows and coordinating 
with the County of Hawaii on issues concerning potable water. 

The Honorable Susumu Ono 
August 29, 1985 
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7. We understand that the B~kuu is causing problems with 
aquaculture operations OD Oahu. We sleo understand that there 
is really no defense for th1s pest. other than covering ponds 
that contain I1sriculture animals. Because the type of 
Dlsricullure envisione'd for HOST and NELH is Dot anticipated to 
depend on pond culture to a ~greBt extent, we would hope that 
problems with the birds would be minimal. We will, however. 
inform prospective tenants of the problems occurring on Oahu so 
that they can take appropri~te measures to ensure that their 
operations are protected. A provision that covers may be 
required for ponds has been iincorporated into the development 
rules. I • 

cc: OEQC 
LUC 
County of Hawaii Planning Dept. 
NELH 
OPED, Energy Division 
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7. We understand t'hat the aukuu is causing problems wi th 
aquaculture operations on Oahu. We also understand that there 
is really no defense for this pest, other than cover:ing ponds 
that contain mariculture animals. Because the type of 
mariculture envisioned for HOST and NELH is not anticipated to 

,depend on pond culture to a great extent, we would hope that 
problems witb the birds would be minimal. We ~ill. ho~ever. 
inform,prospective tenants of tbe problems occurring on Oahu so 
that they can take appropriate measures to ensure that their 
operations are protected. A provision that cover.s may be 
required for' ponds has been incorporated into the development 
ru] es. 

cc: cEec 
LUC 
County of Hawaii Planning Dept. 
NELR 
DPED, Energy Division 

GEORGE R. ARIYOSKI •. ~'l -STATE OF HAWAII 

lETITIA n, In'EHAAA 

~,~,c"''' 

TELEPHONE NO. 
5~8-6915 

OFFICE OF ENVIRONMeNTAL QUALITY CONTROL 

SSO ..... ~(Oi' ... UWlLA STREET 

ROOM ~O' 

"O'WlU~U, HAWAII ,aa'3 

August 7, 1985 

Mr. William M. Bass, Jr. 
High Technology Development Corp. 
Central Pacific Plaza 
220 South King Street, Suite 252 
Honolulu, Hawaii 96813 

Dear Mr. Bass: 

Subject: DEIS for the H.awaii Ocean Science and Technology 
Park and Proposed Expansion of Natural Energy 
Laboratory of Hawaii 

We offer the following comments on the draft EIS for your 
consid.erat ion: 

1. The area in which the ocean science and technology 
park and the natural energy laboratory are to be 
situated contains significant amounts of 
archaeological artifacts. We suggest that the 
Department of Land and Natural Resources' Historic 
Sites Division be consulted regarding the significance 
of the artifacts. 

2. The anchialine ponds at Keahole should be preserved in 
light of the fact that many of the anchialine ponds on 
Hawaii are being destroyed or altered by development. 

3. The importation of foreign species 
projects should be reviewed· by 
Agriculture to insure that certain 
become established in the state. 

for aquaculture 
the Board of 

species will' not 
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Thank you for providing us the opportunity to review this 
EIS. 

cc: Marilynn Metz-TGI, Inc. 

Sincerely, 

"~n~~ 
Letitia N. Uyehara 
Director 

~;:::*",~\ HIGH TECH.,OLOGY 
f[[;~I~I\)) DEVELOPM!ENT 
\:;~)J CORPORATION 

GEORGe: R ARIVQSHI -­KTIMYEE _.-
WlLUAM M. BASS, ~R. .. """""" ............. 

_.::::, .. ,. Cent,,,. Pacd,c PI"~,,. 220 South King St~t. Sullo 252 Ml>lllng Add ... n, PO, ao~ 2359. H""",,,,Iu. _ .. ~ 96804 
lfIlephone (S06) 548-8996 

A~t 27, 1985 

Ms. Letitia Uehara, Director 
Office o~ Environmental Quality Control 
550 Ha!ekauila Street. '301 
Honolulu. Hawaii 96813 

Dear Ms. Uebara: 

Subject: Draft Rnviron.ental IMpact Statement -- Develo~ent Plan for 
tbeHawaii Ocean Science & Technology Park and Proposed Expansion 
of the Natural Energy tabora.tory of Hawaii at Keahole. North 
Kana. Hawaii ' 

Thank you for reviewing the subject draft RIS. In response to your 
specific c~nts! ' 

1. The Depart.ent of Land· and Natural Resources' Historic Sites Division 
wee consulted concerning the sitnificance of the archaeological remains 
on the project sites. Their re4~dations were incorporated as 
.itigating ~ures in the draft EIS. An archaeological aitigation plan, 
based on these reco.-endations. !hae been incorporated into the detailed 
planning, design and construction work scopes for the developaent of HOST 
Park. Mitigation at NELH is or ,'iwill be incorporated into each sublease 
and/or project agreeaent. In addition, the County of Hawaii Planning 
Deparbaent has indicated that reco .. ended mitigation will be a condition 
of various developaent approvals. . 

2. As stated in the draft BIS, page IV-3B, the ponds in the Keshole area 
were not classified as having high natural value by Maciolek and Brock in 
their study of tbe anchialine ponds along the Kona coast. Every 
precaution will be taken, however, not to destroy or alter thea during 
construction activities. 

,3. We note your ca..ent that importation of foreign species for 
aquaculture projects should be reviewed by the Board of Agriculture. 
Such a condition has been inco~orated into the development rules for 
HOST Park and is currently bein~ practiced" at NELH. 

~711.1b.il . Ia,t. Jr. {;t' 
Cc! Land Use Co~ission 

County of Hawaii Planning Dept. 
NELH ' 
DPED Energy Division 



DEPARTMENT OF PLANNING 

"""'""'" 
Ref. No. P-2524 

August 20, 1985 

MEltJRANIXJM 

TO: .Ms •. Letitia Uyehara~ Director 
Office of Environmental Quality Control 

FJ«1.!: KentM.Keith ~.~ 

c.e0RGf ~ "'~I~ 
KENT M.IC£ITH -MURRAYE.~LL 
.~~ 

"'""'" MNESS AND JNMl11V ~Nr DfVISICN , .... """" :11>_"-"'-"--IOIiEK>N·TV.OI' ZONE ()IIIISj()N _1,_._ ..... 
lAND USf OIVISICN 

Fv.NN1NG OMSCN 
lEWlCH}.ND Ea:::NCMC "'NAI.~ t:fVll,1CN 

""" ~Th'E SEMOiS CUIC!i 

"""""'" """ 

SUBJECT: DlHS tor the Hawaii Ocean Science and Technology (HOSl') Park and 
Expansion of the Natural Fnergy laboratory of Hawaii (NElli), 
Keahole, North Kona, Hawaii 

-We have reviewed the subject draft environme.ntal impact (DEIS) 
statement and have the following comments. 

The proposed HOST Park is situated on a 547~acre parcel of 
State~owned land. Figure 111-4 of the DEIS shows privately-owned land to 
the south, Xeahole Airport to the north and State-owned land to the east. 
rhe alternatives for expansion should be discussed in the ErS. 

The Keahole area was selected, for the HOST Parle because of, the 
unique features which the site offers. One of its most. important features is 
the nutrient-rich, pathogen-free, cold ocean water pumped from the depths of 
2,000 feet below sea level-and located relatively close to shore. The EIS 
should more thoroughly discuss the measures that should be taken to protect . 
the ocean resource from adverse impacts associated with further development of 
the Kona region. For example, adverse- impacts could result from a deep ocean 
sewer outfall, if such a system is proposed. 

Part I, Section 3.0, should be expanded to' include more infonration 
on the criteria for tenant selection. 

Thank you for the opp:>rtunity to review and cooment on the subject 
document. 

cc: Mr. W11liam A. Bass, Jr. 
High Technology Development Corporation 

Ms. 1-brilyn.C. ~tz 
The Traverse Group, Inc. 

f .,,0,<,... HIGH TECHNOLOGY ,p,,~\ . GEORGE R ARIVOSHI --K~~ (!f..~~il\) DEVELOPMENT 
\~~/ CORPORATION 

WiUJAM M- BASS, dR. <><t(.UI'Nr;'"_ 
'" -....:."-" .~ 

..... ~.~ Centrol "",,,. .. lIe pl"u, 220 South King 51_t. SuIt.. 252-
,.~ (OOe)548-S996 

August 29, 1985 

MEMORANDUM: 

TO: The Honorable Kent M. Keith 

Mailing Ad,;lrltuc P,o. So>< 2359. 11ot>c>Iu1u. H __ II 9(1804 

Director of Planning and Economic Development 

FROM: Bill Bass~ 
SUBJECT: Draft Environmentel Impact Statement (D£1S)-­

Development Plan for the Hawaii Ocean Science & 
Technology Park and Proposed Expansion of the Natural 
Energy Laboratory of Hawaii at Keahoie, North Kona, 
Hawaii 

Your review and comments on the DElS for the HOST Park 
project are "appreciated. The following information is provided 
in response to your specific comments: 

1. It may be desirable to identify and acquire 
property for the expansion of the HOST Park should the need 
arise. At this time, however, the HOST Park requires various 
state and County permits before develop.ent can proceed. and 
th~re is not a certifiable demand to justify acquisition of 
additional acreage purely for HOST Park expansion. If other 
State priorities indicate that it is desirable to acquire lands 
in the vicinity of the airport for future uses, one of which 
mi~ht.be expansion of HOST Park, then acquisition at this time 
might be appropriate. 

2. Preserving the quality of the ocean waters off 
Keshole Point is of utmost importance to the success of both the 
HOST Park and NELH. Continuation of the stringent monitoring of 
these waters -is planned to ensure that there is no' pollution 
from the proposed County sewage outfall or Bny other source. 
Because of our concern, however, we have' investigated the 
effects that a proposed sewage'outfall in the vicinity of the 
project might have. The Department of Public Works, County of 
!laweii. is in the 'proce,ss of designing a deep ocean ·outfall for 
the KailUa-Kona Sewage System. The most recent information we 
have is t hat the out fail will be located at the north end of the 
old Kona airport, farther to the south,than antiCipated in 
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j 

the original EIS for the prOject. Preliminary design and 
oceanographic baseline data collection are complete. The pipe 
will terminate in ahout 150 meters of water to ensure that the 
zone of mixing will be at. least 1,000 feet from -shore, and 
consequently, will be outside nearshore Class AA waters. 
According to the "Kona Ocean Outfall APplication for 
Modification of Secondary Treatment Requirements for Dis-charge 
into Marine Waters" (R.M. Towill Corp. for County of Hawaii. 
1982), the discharge will consist of 1.61 mgd of domestic 
wastes. The minimum dilution factor, without a diffuser, will 
be 85. Effluents would tend to rise from their discharge depth 
to DO shallower than 30 meters. This would place the plume at 
depths between those anticipated for the HOST/NELH cold end warm 
water intakes. The distance between the proposed outfall 
project and the HOST/NELH sites, the flushing characteristics of 
the coastal waters in the area, and tbe documented lack of 
significant negative impacts on benthic and pelagic communities 
from comparable and larger ocean outralls on oahu, suggest the 
potential for adverse impacts on the 1I0ST/NELH source waters are 
unlikely from this source. 

3. At the present time we have no additional 
information on criteria for tenant selection. Development rules 
for HOST Park, however, are being written and additional 
criteria will be addressed there .. These rules are subject to 
pub1 ic hearing according fo the State Adminfstrative Procedures 
Regulations. 

cc: OEQC 
LUC 
Counly of nawaii Planning Dept. 
NEtH 
DPED, Energy Division 

~ 
University of Hawaii at Manoa 

Wiler Re!IIOUfces Retelreh Center 
Holme9 HeU 283 • 2540 Dole Street 

Honolulu. Hawaii 968Z2. 

22 August 1985 

letitia N. Uyehara, DIrector 
Office of Envirootmntal Qml,ity Cbntrol 
550 Halekmlwila St:reet. lOOn 301 
&nolulu. Hawaii 96813 

rear Ms. 1Jyehsra: 

S'tJBJ'FCI.' : Draft Fnviratnental In:pct statEment. High TeclmologY 
1Rve1opnent O:>rporation Ievelopnent Plan for the Hawaii 
Ocean Sc1ence and 'Iechnology Park and' Expmsioo. of the 
Natural :fue:rgy I...aboratory' of Hawaii, Keahole, North 
Kana,Hawaii 

We have :revi.evoW. tm subjeet lEIS and offer the following caunents: 

1. If lIl3T park is unable ,to desalinate water for its use. what will be 
the alternative source? Is there enough of it and 'Mlat will be the 
envi:rctlll2Dtal inp.ct thereof? 

2, In the absence of soil. septic tank leaching fields will not have 
effective biologic or mechanical filtering actioo for 'nutrient strip­
ping. In light of the acknowledged nutrient contamination via" CW"l,"e[lt 
seepage, ttere is reasoo to challenge the perfoxmance of any proposed 
septic tank. field~ , 

3. Not addressed is the d±.sIx>sitioo of waste generated fran cleaning the 
reverse csoosis unit as well as wet and dry laboratory chaniCal wastes. 
'!be handling ~ these materials diller fron danestic sewage. 

4. 

5. 

In an effort otthispotential magnitude there should at least be a 
DBSter plan for sanitary sewage disposal so that siting and planni!Jg 
of future oonstructicn can be coordinated toWard that end. A private 
industrial parlt developrent wruld not be allowed to forego such an 
essential element of public health. A p.1b1.icly owned research palk 
should not be treated any dtl'ferently because the basic issue rerm.ins 
the same, that of protecting ~1ic health. 

Is there enougb rcx:m for extending the Keahole airport runway in any 
eventuality within tm coof1nes of its existing boundary? Or to put 
it another way. will this patit site ever be needed. to extend the rUD­
way? '!bat contingency needs to be·cansidered.because Keahole is boond 
to becarJi::! a major airport in the future. 

AN EQUAL OPPORTUNITY EMPLOYER 
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6. Evaporatioo can be expected to be high if the radiant b.1dget is that 
suggested; b:Jwever, the sooroe of the AnaebOCmae evaporaticxl'data is 
not given. Based on data. that we are aware of fran Waikoloa. (washtub 
study) the estimate is 108 in/yr (Jan. 1976-0.24 in/day and JUly-o.4 
in/day). Juvikl s experimental data 1'rcm Kawaihae suggests aboot 
90 in. annuallY. 

7. 'lbere is a coosiderab1e range in the annual solar radiatioo cycle, 
varying fron 400 caJ./arNday in January to 5fS1 caJ./ari'-/day in July at 
Keaho1e Airport. Thus. there is abcut 25 percent less average radia­
tion during the winter than in sunme:r. Armual sunlight for Keahole 
is only about" 5 percent llDre than Ikmolulu which averages 80 percent 
of the clear day value. Therefore, it seeDS likely that the 95 :per­
cent cloud free case is highly exaggen.ted. long texm value for 
lblolulu of abrut 500 caJ./an2/day x 1.04 v.uuld give 1919 BlU/ft2 as 
a sunlight avenge for Keaho~e (Keabole = 1.04 x Iblolulu SOlar). 

8. Has too diurnal. wind patteI'D been verified for Ireabole? 'There are 
sane interesting relXlrts far the ROna coast and S. KOOala.: !B.rrell. 
1980 1&3 thesis; . Schroeder. T.A., 1980. University of Hawaii lirteorology 
Dept. 79-05. 'The positim of the sea. breeze" front has many implica­
tioos for local weather at the site. 

9. A better stataoont on rainfall might be that m:mthly rainfall is nearly 
constant throughout the year. See values far 68.3 Kona AiJ:wrt: and " 
Jfuebue 92.1. . 

~ ,[ !: .!! .! .!! ,[ ,[ .! 11 
Sta 92.1 3.17 1.81 3.22. 2.67 3.78 3.13 2.18 2.31 2.53 

Sta 68.3 1.62 1.51. 1.52 1.65 2.48 1.81 2.39 1.73 1.59 

Q !! Q 
sta 92.1 2.34 1.02 1.25 
Sta 68.3 1.20 1.18 1.11 ' 

10. Has the high oorrosion factor :fran S):mle generated by bench wave action 
been addressed? 

11. Land d.i.sIxlsal. of heavier seawater and brine retu:m flows have distinct 
unknown cballeriges to the existing basal leILSe system. particularly 
the added salinity to brackish water ootflow along the coast as it 
affects marine ecology. <bnsidering the long-te:nn iu::pacts that this 
park will have, it would be unfortunate if the land disposal nethod 
has been selected over ocean retfall as an expedience over the tedium 
of obtaining ne::essaxy pemci.ts. Ocean outfall needs to be seriously 
reconsidered, perhaps by a neutral third party taking into accotmt all 
available reports and studies. 

Letitia N. Uyehar:a 
22 August 1985 
Page 3 

12. 

'Thank you for the opportunity to o::mxent. 'Ibis material was :reviewed by 
WBFIC persoonel. 

C~~~~~4 
End:jm 

cc: W.M. Bass, Jr., lfIOC 
M.e. M:rtz. Traverse Group 
Rav. Center. UH 



tt!;:};\ HIGH TECHNOLOGY 
DEVELOPMENT 
CORPORATION 
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K. TIM VEE -­W1L.UAM M BASs, JR u." .. ,,"' • ......,_ (_J 
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Mailing AddrofOa: P_O Bo~ 2359. Hor>t>Iulu, H_II 96604 

Mr. Edwin T. Murabayashi 
EIS Coordinator 
University of Hawaii 

August 29, 1985 

Water Resources Research Center 
Holmes Hall 283 
2540 Dole Street 
Honolulu, Hawaii 96822 

Desr Mr. Murabayashi 

Subject: Draft Environmental Impact Statement-- Development Plan 
for the Hawaii Ocean Science & Technology Park and 
Proposed Expansion of the Natural Energy Laboratory of 
Hawaii at Keahole. North Kona, Hawaii 

Thank you for reviewing and commenting on the subject 
draft EIS. In response to your specific comments: 

1. Potable Water Source. HOST Park has received a water 
commitment from the County of Hawaii for 400,000 gpd of potable 
water. This is discussed on pages IV-4 and IV-5 of the draft 
EIS. Desalination would be experimental, neither facility is' 
depending on the results of these experiments for its necessary 
water. Because Kona is a water short area, it would be 
beneficial to the County if at some tillle in the future 
desalination proves feasible and the State could release its 
commi tment. 

2. Septic Tanks. Exception is taken to the suggestion that 
HOST Park is being treated differently than a private 
development. The HOST Park is undergoing every stage of State, 
County and public scrutiny that any private development would 
experience. The proposal to dispose of sewage by septic tanks 
for at least the first phase of development is based upon 
experience and economics. NELH presently uses septic tanks for 
sewage disposal with no noticeable adverse effects. As you are 
aware, nearshore nutrient levels are high sll along the Kona 
coast, even where there are no sewage discharges, 'because of the 
high nutrient levels of the groundwater discharges. The aain 
purpose of utilizing a septic tank system for future growth is 

Mr. Edwin T. Murabayashi 
August 29, 1985 
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to provide for 8 more diffused discharge and to avoid the 
possihilitiy of hitting a lava tube; it is recognized that the 
t~in soil layer would provide little biologicsl action. 
Further, the volume of the estimated sewage discharges would be 
very smell compared to that of the seawater return, would tend 
lo-move .auks because of the shape of the plume, Bnd would have 
a very long" residence time~ As noted throughout the document, 
the operation of both NELH! and HOST facilities is dependent on 
~lean Ocean water. The method of sewage disposal adopted will 

.have to meet criteria thatl is equal to or more stringent than 
that of the Department of ~ealtb. 

, 

3. Pretreatment will be r~quired for all industrial wastes, 
including tbose from a reverse osmosis unit should one be 
installed. A plan for handling these types of wsste is being 
incorporated into the Development Rules for the HOST project. 
These rules will .be subject to a Public hearing in accordance to 
the State Administrative Ptocedures Regulations. 

A detailed msster: plan is being developed for the the 
HOST park. The sewage disposal system will be subject to the 
same regUlations as a private develop_ent. We continue to 
emphasize that it is contrary to the interests of the HOST park 
to pollute its own intake water. 

5. The Airports Divi~don of the State DOT is leasing the land 
to HOST Park an'd has been a party to developing the boundary of 
the proposed parcel. The division was also consulted during the 
preparation of the EIs. Plans are for the airport to expand 
north'ward, and the division forsees no problem with HOST Park 
development. 

6.-9. Thank you for the additional information on .weather 
conditions in the Keahole. area. 

10. Corrosion is aD important area of concern for all 
construction on the coastline. and will be considered in all 
construction spcifications for HOST an.d NELH expansion. 

11. The possible adverse :iapacts of the seawater return flows 
are important; thia is why: they have been diSCUssed at length in 
the EIS. Ocean outfalls W'ere not dismissed as an "expedience" 
and are still an option. The purpose of the .onitoring program 
proposed in the draft EIS :ia to determine the effects of on­
land disposal as the Park 'is developed so that changes can be 
instituted as necessary. :The initi8.1 disposal flow fro. HOST 
Park is c'urrently estimate:d to be approximately 6.000 gpa. 
Three monitoring wells 8r~ also planned for construction 
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M"I!Jna Add,.,s,,". PO Bo>< 2359, Honolulu. H"lNaU 96804 

Ms. Patricia G. Engelhard 
Director 

August 27. 1985 

Department of Parks & Recreation 
County of Hawaii 
25 Aupuni street 
Hilo, Hawaii "96720 

Dear Ms. Engelhard: 

Subject: Draft Environmental Impact statement - Developaent Plan for the 
Hawaii Ocean ScienCe & Technology Park and Proposed Expansion of 
the Natural Energy Laboratory of Hawaii at Keahole. North Kona, 
Hawaii 

Thank you for reviewing the subject draft BIS. We agree that an 
enforceable .anage.ent aonitoring prograa will have to be developed for 
tbe reasons that you .ention. The HTDC has reqUested a ~eting with 
representatives frca the State Department of Land and Natural Resources 
in order to discuss this situation. We will keep the County of Hawaii 
informed of our progress on this matter. 

tiMB/st 

cc:' OEQC 
Land Use Commission 

Sincerely, 

~llJ~ 
Williaa M. Bass, Jr. 
Executive Director 

county of Hawaii Planning Dept. 
NEIJ{ 

DPED Energy Division 

STATE OF HAWAII 
OfFice Of ENVIRONMENTAL OUALITY CON1l'lOL 

Mml TO FILE: 

S50 HALEKAUWllA.sT. 
lloolol3Gl 

HONOlULU, HAWAII""" 
p-.Qt«:,... .... ,& 

Item number 4 deleted upon request by lfugh Ono, 

Chief Engineer, ColDlty of Hawaii, on 8/21/8S. 

See attached letter of 8/19/85. 

'I ~LO"". pA~. 

, , , , , ' 

" 

.' ~I ; 



-1lIClII'/.0N0 

~­
"'""" ~ -...~-

August 19, 1985 

HS LETITIA N UYEHARA DIRECTOR 
OFFICE OF ENVIRONMENTAL QUALITY CONTROL 
550 HALEKAUWlLA STREET ROOM 301 
HONOLULU HI 96813 

SUBJECT: Draft Environmental Impact Statement 
Applicant: State of Rawaii/DPED 
Location Keahole, North Kona, Hawaii 
TMK 7-3-09: 5 (Por); 7-3-43: 3 (Por.) 

We have revised our August 6, 1985 letter as bracketed below. 

We have reviewed the subject docament and nocice and our comments are 
as follows: 

L 

2. 

3. 

All development generated runoff shall be disposed on site and shall 
not be directed toward any adjacent properties. This would include 
individual property development. 

In conformance with Chapter 27 of the Hawaii County Code a IOD-year 
flood seudy would have to be conducted for the existing 96" pipe 
culverts when the property is subdivided. 

On-site traffic concerns, although typically not addressed in an. EIS, 
is beginning to become a problem in other similar developments. The 
most prevalent being the improper use of a street for back-up space. 
parking and loading and unloading. 

h ',I ::as Ie.. Ill' t; Itt 
, 5 ! U aCd 22; L 

.. 0 g ~.;;:_ ~~ f,y t<.,'~ . 
~ "-I 1.7~"7~ r/z.{ Ip5' 

fRU~~O 
Ch:tn~~eer 
cc: Mr. William M. Bass, Jr. 

Ms. Marilynn C. Metz 

,,;?,;:~~,~ HIGH TECHNOLOGY 
1/;\!ii~F~.rfI'V; DEVELOPMENT 
\\~) CORPORATION 

GeORO~ R A~~:;;: 

K.~~ 

WILLIAM M SASS . .)R ,,,cunv.:,,, ... ,_ 
" ' .... --~:.:- Cenloa! Pacdlc; Pl"", ... 220 South King ;5tree1. Swte 252 

T~a {808)54S-S996 

Mr. Hugh Y. Ono. 
. Chief Engineer 
Department of Public Works 
County of Hawaii 
25 Aupuni Street 
Hila. Hawaii 96720 

Dear Mr. Ono: 

August 29, 1985 

Mailing AddnlS$: P.O. 80>< 2359. HonoIuIOi.I1_U !ilSB04 

Subject: Final Environmental Impact Statement (FEIS) -- Development Plan 
for the Hawaii Ocean Science & Technology Park and Proposed 
Expansion of the Natural Energy Laboratory of Hawaii at Keahole. 
North Kona. Hawaii 

Thank you for reviewing the subject draft EIS. In response to'your 
specific comments: 

1. All development- runoff will be disposed on site and not be directed 
toward any adjacent properties. The County of Hawaii will have an 
opportunity to review this matter during the P.U.D. and other development 
review processes. 

2. Your comment on tbe requi'rement for a 100-year flood study for tbe 96 
culverts is noted. Our engin'eering consultants, R. M. Towill, Inc., will 
be contacting you in the nea~ futUre concerning this reqUirement. 

3. On-site traffic concerns !are being addressed in the detailed master 
planning phases of both proj~cts. The County of Hawaii will have an 
opportuni ty to review this lI~tter during various development review 
processes. 

! Sincerely, 

'~~~s1~J 
xecut1ve Director 

cc: OEQC 
Land Use Commission 
County of Hawaii Planning Dept. 
NEtH 
OPED Energy Division 



DANTE K, CARPENTER 
MAYOA e'··· 

.;:.~", .. , ... 

COUNTY OF HAWAII 
OFFICE OF HOUSING AND COMMUNITY DEVELOPMENT 

50WAILUKU DRIVE • HILO. HAWAII 96720 

August 14. 1985 

Ms. letitia Uyehara 
Office of Environmental 

Ouality Control 

PHONE: (80S) 961-8379 

550 Halekauw1la st., Rm 301 
Honolulu. HI 96813 

SUBJECT: Draft Environmental 'Impact -statemen~ 

A. SCOTT lElTHEAD 
AOUINISTAATOII 

Development Plan for the Hawaii Ocean Science Technol!3gy Park 
and Expansion of the Natural Energy laboratory of Hawaii 
Keahole. North Kona. Hawaii 

Thank you for this opportunity to review and comment on the draft 
Environmental Impact statement eElS) for. the Development Plan 'for the 
Hawaii Ocean Science Technology (HOST) Park and Expansion of the Natural 
Energy laboratory of Hawaii (NElH) at Keahole. North Kona. Hawaff. 

The proposed HOST Park development and expansion of the NElH facility. 
when implemented. could result in the creation of 3,500 new jobs in West 
Hawaii over the 'next ten years, not including construct1on employment. 
This in turn will create a significant increase and demand for housing in 
the Kona district. In' fact. the draft EIS estimates that between 119-280 
new units would be required each year to aCCOIfIDOdate the housing needs of 
the workers at the project site. 

With respect to employee housing. the housing element of the Hawaii 
County General Plan states as a policy 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. This 
specific General plan policy should be included as- part o,f the d1scussion 
on the relationsh1p of the proposed action to land Use plans, policies. 
and controls for the affected a'rea,. Furthermore. Section 2.3' regarding 
population growth and housing shouJd include further discussion as to how 
High Technology Development Corporation proposes to mitigate the employee 
housing needs. 

~""N I-lOUSII" 

Ms. letitia Uyehara 
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, The draft EIS on page's IV-57 and IV-58 includes discussion of some 
mitigating measures to address the impacts of the project on the employee 
housing market. Where the allocation of resources are· required in the 
mitigating measures such as -providing direct income supplements. the 
draft EIS should include a discussion as to the source of those resources. 

In.addition~ the specific mitigating measure ·provide, under the State 
Housing Program. housing at below market rents or prices' is inconsistent 
with the reconmendation which is included as part of Appendb G. With 
respect to this mitigating measure. the draft EIS should also state that 
the housing aid could be provided' under County and Federal programs as 
well. 

In conclusion. we feel that the HOST development may have a significant 
impact on the overall housing market in the Kona area. The State of 
Hawaii must. therefore. be prepared to commit its resources to developing 
solutions to the employee housing impacts resulting from this project. 

Aga1n. thank you for this opportunity to provide our input on this very 
important project. 

Sincerely. 

~ 
Administrator 

ASl/mab 
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Mr. A. Scott Leithead 
Administrator 
Office of Housing and 

Community Development 
50 Wailuku Drive 
Hila, Hawaii 96720 

Dear Mr. Leithead: 

August 29, 1985 

GEORGE:R~~ 

KTIM VEE 

W!LLIA~.~~ 

P.O. Bo~ 23!S9. Honolulu, H_II 96804 

Subject: Draft Environmental Impact Ststement - Development 
Plan for the Hawaii Ocean Science & Technology Park 
and Proposed Expansion of the Natural Energy 
Laboratory of Hawaii at Keahole. Nortb KODa, Hawaii 

Thank you for reviewing the subject draft EIS. In 
response to your specific comments: 

Paragraph 2: By way of clarification, the impacts 
described in the draft EIS were developed for three scenarios. 
Scenario A (most intensive aquaculture development) is regarded 
as the most likely to occur since it is the scenario which is 
based on development of the unique resource being provided. It 
is the scenario being developed in the detailed planning and 
design phases of the HOST project. Scenario A also has the 
least housing impact. In addition, the impacts described in 
the draft EJS are based on intensive development of the entire 
park over a ten year period. As such, the impacts represent 
the most ext.reme case of what could ha·ppen. It is anticipated 
that the actual i.pacts will be substantially less than the 
extreme case indicates. Given the possibility of adjustments 
to the projections based on actual park uses, the impacts 
should be carefully monitored. We suggest that your office be 
the monitoring agency due to its proximity and awareness of 
housing trends on the Big Island. 

Paragraph 3: 
the County General 
into the final EIS 

The relationship of the proposed action to 
Plan housing policy will be incorporated 
as you suggest. In addition, discussions 

Mr. A. Scott Leitheed 
August 29. 1985 
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ere being held with the Hawaii 
what further actions the State 
potential housing problem. We 
progress of these meetings. A 
response to the potentia1 n~ed 
section 2.3 of the final EIS. 

Housing Authority to determine 
can take to help aitig-ate any 
will keep you informed as to the 
statement concerning the State's 
for housing has been added to 

Paragragh 4: ClarifibatioD will be added to the EIS 
reg'srding tbe sources of resources for' mitigating measures. 
These resources are anticipated to come from the State General 
Fund, General Obligation Bonds, and other project generated 
funds. i 

Paragraph 5: As noted, the reference to providing land 
at below market rents or prices was omitted from the body of 
the report. This omission will be corrected. Also, the 
possibility of providing housing aid under County and Federai 
programs will be added to the EIS. 

Paragraph 6:. It is true that the HOST Park (and the 
expansion of NELH) may have a significant impact on the overall 
housing market in the Kona area, and that the State of Hawaii 
should be prepared to commit resources to participate in 
solutions to the employee housing impacts resulting froa the 
project. However, until the magnitude of the problem can be 
more accurately projected, ~n appropriate strategy would be to 
closely monitor the development and housing impacts, and 
respond with mitigating measures to demonstrated needs. Our 
ongoing discussions with th~ Hawaii Housing Authority and the 
County are focused on ensuring that development of HOST Park 
and expansion of NELH do not exacerbate the West Hawaii housing 
situation. 

I hope that this resp~nse adequately addresses your 
concerns. Your review of the, draf-t EIS and support of this 
project are_sincerely appreciated. I look forward to further 
discussions with you on this matter. 

Sincerely, 

~+~~8-
cc: OEQC 

Land Use Commission 
County of Haw.aii Plann;ing Department 
NELH 
DPED Energy Division 
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COUNTY OF 
HAWAII 

Ms. Letitia Uehara, Director 
Office of Environmental 

Quality Control 
550 Halekauila Street, #301 
.Honolulu, HI' 96813 

Dear Hs. uehara: 

AJ.JUI:RT LONO L YIIAN' .. -
lLOIAA. PnANAlA _ .. -

August 21, 1985 

Draft EIS Development plan 
for Hawaii Ocean science & Technology Park and 

Proposed Expansion of Natural Energy Laboratory at Hawaii 

Thank you for the reviewing opportunity. our comments are: 

page II 
require the 

23. onshore construction SUch as pipes 
special management area review process. 

and pumps will 

Page IV - 7. Sewerage. We know that the Departament of Health 
evidently has minimum standards which permit septic tanks or 
leaching fields in this situation/location. Throughout-this draft 
EIS, it is repeatedly stated that preserving the ocean water quality 
is of the utmost importance. :The DOH's· strong recommendation in 
their APril 10, 1985, memo fs that a centralized sewerage system 
would be better than septic tanks or leaching fields. 

Archaeological. Before any physical alteration of the area 
takes place, salvage excavation should be conducted, as recommended 
in the Archaeological RecOnnaisance Survey report by Chiniago, Inc. 

DT:aeb 

Sincerely, 

Q.Q.....,\.L __ 
ALBERT LONO~ 
Planning Director 

f /.';':f.",t:~v'" HICH TECHNOLOGY 
(!~~~i\ DEVELOPMENT 
\~~J CORPORATION 

GEORGE R. ARIVOSHI --K.T~~ 

WILL~.:"~~ 

C"ntral ~cI!I<: PI .. 2" 220 SaUlt) King 510 ... 1 Sult,,252 M .. lling Ac:Sd_ Po. eo" 2J.5Q Honolulu H_" !il6E104' 
Telephone (808) ~e-8996 

Mr. Albert LODO lyaan 
Planning Director 

AUgust 27. 1985 

County of Hawaii Planning Departaent 
25 Aupuni Street 
Hila. Hawaii 96720 

Dear Mr. LY'IUlll: 

Subject: Draft EnviroDJlental IlIP8ct State:ment-- Developaent plan for the 
Hawaii Ocean Science & Technology Park and Proposed Expansion of 
the Natural Energy 1aboratory of Hawaii at Keabole, North Kona, 
Hawaii 

Thank you for reviewing the subject draft EIS. In response to your 
specific c~ents: 

L Page II-23: Your COJDItent that onshore construction such as pipes and 
PUMIps will require the special .anagellent area review process has been 
incorporated into the Final EIS. 

2. Page IV-7: The final decision on dOlleStic wastewater disposal will be 
made after further discussions with appropriate agencies. The County of 
Hawaii will also be consulted on this matter. The analysis presented in 
the draft EIS (page IV-41-42 and Appendix C), however, indicates that 
impacts of disPosal of domestic wastewater via septic tanks with leaching 
fields would be insignificant. The Developaent Rules for HOST Park and 
tenant agreements at NELH will specify that laboratory wastes, solvents. 
chemicals, biocides, etc. cannot be discharged into septic tanks. A plan 
for their disposal will be incorporated into the Development Rules. 

3. RecOlllllended IDElpping and salvage excavation of historical sites will be 
undertaken prior to physical alteration of the area. 

Your co .. ents on the draft EIS are appreciated. 

cc: OEQC 
Land Use Commission 
NELK 
DPED Energy Division 

~lfl.~£ 
William M. Bass, Jr. 



HAWAII ELECTRIC.LIGHT COMPANY, INC., PC, !'\> :.', '%J HI 96"_' 

[HEI] August 7. 1985 

Letitia N. Uyehara, Director 
Office of Environmental Quality Control 
550 Halekauwlla Street, Room 301 
Honolulu, Hawaii 96813 

Dear Ms. Uyehara: 

GEMPP 19-7 
H-W/G 

Subject: Draft EIS - Oevelopment Plan for Host Park and Proposed 
Expansion of NElH, Keahole Hawaii 

Thank. you for the oppportunity to conment on the EIS. Our coments on 
Section 2.3 follows: 

1. HELCO will require approval from the State of Hawaii Oepartment of 
Transportation to underbuild the existing 69KV Transmission line along 
the Queen Kaahu~nu Highway with 12.47KV distribution lines from 
existing substations located. at ~eahole and Kalok.o. The separate 
overhead feeders from each of the substations will support the 
anticipated 10-12HW loads. however, improvements to Keahole Substation 
will be required, 

2. If the request to underbuild the exist1ng 69KV line with 12.47KV lines 
is den1ed, a new SUbstation must be constructed within the area directly 
across the NElH access road. The substation site will encumber a 
minimum fenced area of 10,000 sQ. ft. (1001 x 1001). The infrastructure 
will include concrete pads for transformers. switchgears and other pad 
mounted equipment, concrete foundations for steel structures and buses 
and possibly a control building. 

If there are any questions, please call me. 

AKN:ts 
cc: Mr. William M. Bass, Jr. 

Ms. Marilynn c. Metz 

. A Hawaiian t:lectric Industries Company 

} 
i 

,.<.,--,",.~ •• ".. HIGH ...... 'CHNOLOGY 
I; i ·i, DEVELOPMENT . ('''' "" ••• \ • 0::1 . , 

;\_jJj CORPORATION 

GEOAGER A~~ 

'" TIM VEE 

W!LLIA~'~T~~e-;:' 

. .,., C.,.,lrzt! P!!e,',c Pina, 220 South King 51roet, Sullo 252 
Tel<>Pht>r>o (BOB) 548·8995 

MaUlng Add .... ",,,, ~ 0 Bo~ 2359. 110<\0lulu. H._Ii 96804 

Mr. Alvah K. Nakauura 
Manager 
Engineering Depart.ent 

August' 27, 1985 

Hawaii Electric Light COIIpBDY,! Inc. 
P.O. Box 1027 ' 
Hilo, Hawaii 96720 

Dear Mr. l:lakBlllura: 

Subject: Draft Environaental lapact Statement-- Development Plan for the 
Hawaii Ocean Science & Technology Park and Proposed Expansion of 
the Natural Energy Laboratory of Hawaii at Keahole. North Kona, 
Hawaii . 

Thank you for reviewing tbe subject draft [IS. Your comments have been 
incorporated into the Final EIS. 

, 

we appreciate all of the assistance that you have given us on this 
project and our consultants wi'll continue to coordinate their planning 
snd design activities with your office. 

, 

: Sincerely, ._ ( / 

,~J;~/l 
' William M. Bass, Jr. 

Executive Director 

cc: OEQC 
Land Use COJIIIIIission 
County of Hawaii Planning Dept. 
NEIJ! 
DPED Energy Division 
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0\~~) CORPORATION 

K.TtM VEE 
~"_N 

WlLUAM M OASS. JR 
~'"""""',"R""',,," 

...•... Comlr .. 1 p,.~,hc PIIIZII, :220 South KIng S"<Ie1 Suit<! 252 
1'oiept1o<"le (8Oa) 548'$.19(;, 

M&ihng Addross' 1',0 6<»r 2359. Ho"",lulu. H_.,I 96804 

Mr. Jacque Prell 
!'.O. Box BBa 
Captain Cook, HI 96704 

Dear Mr. Prell: 

August 29, ) 985 

Subject: Draft Environmental Impact Statement-- Development Plan 
for the Hawaii Ocean Science & Technology 'Park and 
Proposed Expansion of the Natural Energy Laboratory of 
Hawaii at Keahole, North Kona, Hawaii 

Thank you for reViewing and commenting on the subject draft 
EIS. In response to your specific comments: 

I. The Keahole Airport Master Plan is presently in process. 
The air quality parameters which you mentioned a're being 
determined as part of this plan. Both HOST and NELH are 
~oncerned about exposure of their workers and will encourage the 
airport to take appropriate mitigating measures if is determined 
that they are needed. . 

2. At the present time, there are no plans for using chemicals 
for fertilizer or for eradicating weeds. Mariculture products 
proposed for the facilities are f.or human consumption, 
lh~refore. they must be protected from contamination. 

3. Your suggestion for using compost toilets will be 
when developing the design criteria for the project. 
very helpful recommendation. 

considered 
This is a 

4. We do not know what "Industr·ial Park" you are referring 
too. There is an agriculture park across Queen Kaahumanu 
Highway from the project site. To'our knowledge all of the lots 
in that park have been leased. There is also a privately-owned 
industrial park some miles south of the HOST Park site. We do 
nOl know how much land is available in that park. however, 
extending the seawater supply system to either location would be 
extremely costly, both in pipe construction and in pumping 
costs. The costs of the se~water would be prohibitive in these 
locations. ~recluding the economic feasibility of producing 
maricultur~ products for market. 

Mr. Jacque Pr~11 
August 29. 1985 
Page 2 

5. There is no County sewer system in the area and the existing 
sY5tem is not planned to ~e extended to the Keahole area. If 
sur.h a system existed, ho~ever. sized to accommodate HOST Park, 
we se·e no reason why the s',eawBter return flows could not be 
disposed of in that manne~. 

, 

6, Restrictive developme~t rules covering the areas of your 
concern are being wri tten ,for the HOST Park. There will be a 
public hearing on these ru'les which, I hope you will attend. It 
is not anticipated that adrlitional environmental impact 
statements will be require1d for all businesses using the cold 
waler system unless it is i;determined that the impacts will be 
significantly different fr'pm those discussed in this EIs. In 
addition, each project wil~ be subject to the County of Hawaii, 
special management ~rea re~iew process. 

7. Aesthetics of the buildings and surrounding sites is 
important. Design criteria whi~h will be incorporated into the 
development rules will provide standards for development and 
construction. In addition:, a design review committee will 
evaluate all building plans before facilities are constructed. 

cc: OEQC 
Lue 

.~)J!~~ 
William M. Bass, Jr. 
Executive Director 

County of Hawaii Planning Dept. 
NELH 
OPED, Energy Division 



August 23, 1985 

TSA INTERNATIONAL, LIMITED 
1159 SOUTH KING ST., SUITE 991A 

HONOLULU, HAWAII 96814 

Ms •. Letitia Uyehara,- Director 
Office of" Environmental Ouali ty Control 
559 Halekauwila Street, Room 391 
Honolulu, Hawaii 96813 

S'ubject: Draft' Environmental Impact Statement for 
Development Plan for the 
Hawaii Ocean Science & Technology Park and 
Expansion of the Natural Energy Laboratory of Hawaii 
Keahole, North Kona, Hawaii 

Dear Hs. Uyehara:, 

We have reviewed the Draft Environmental Impact Statement for 
the subject project and offer the foll,owing comments. 

The basic concept and purpose of Hawaii concentrating its 
efforts and resources "on developing those forms of high 
technology that "build upon its unique resources and the 
geographic advantages derived from its location in the middle of 
the Pacific Ocean is indeed, very sound. 

The selection of the 547-acre parcel of state owned land at 
Keahole, Hawaii for the ocean-rela'ted "high-tech" park because 
of the unique features which the site offers is also, very 
sound. The unique resources 'such as nutrient-rich, pathogen­
free cold ocean water drawn from depths of" 2,999 feet "below sea 
level and located relatively near shore; high year-round solar 
radiatiQn with little cloud cover; semi-tropical temperatures 
and a near hurricane-free environment with good access to 
airport and harbor facilities make this an excellent site for 
such "ocean related high-tech" activities. 

The State, in addition to the construction and, installation of 
t~e standard infrastructure normally required in a subdivision 

,development, will be constructing and installing cold seawater 
and warm seawater intake pipes of undetermined sizes together 
with a distribution system throughout the HOST Park. 

There are no cost estimates stated in the draft EIS, however, 
the cost can be expected to be quite substantial. The 
operational and maintenance costs for the cold and warm seawater 
distribution system should be quite expensive. In any event,_ it 
appears to be very apparent that this special system, installed 
for a' specific purpose, must be utilized to its optimum capacity 
in order to derive maximum benefit the'refrom, and thereby 
minimizing the unit cost to the ultimate user. 

Ms. Letitia Uyehara, Director 
August 23, 1985 
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Further, the parce~ consisting of 57. acres is not an overly 
large pa-rcel of land for the intended purpose over- an extended 
period of' time. Being that this is the extent of the state­
owned land south of Keahole Airport, it is imperative that the 
land be availed only for activities and endeavors that are 
dependent on the so-called ·unique resources". This is, the: only 
way in which optimum benefit can be derived from this particular 
site with its I. unique resources" especially suited for, "ocean­
related high-tech" activites and supposedly being developed for" 
said purpose. 

The Deveopment Scenarios A, Band C described on Pages II-9" thru 
11-15 in the subject document clearly depicts the uncertain 
condition of the present and future demand for such land which 
are designated for Ocean Water Commercial Use. The land areas 
given in the various scenarios are as_ follows: 

TYPES OF USESLSCENARIOS ! !!. £ 
Ocean Water 385 Ac. 2,85 Ac. 165 Ac. 
Commercial Use 19 Lots 14 Lots 8 Lots 
(29 Ac. Hin.) 
Campus Industrial/ 78 Ac. 178 Ac. 31iJ9 Ac. 
Service & Support 59 Lots 59 Lots 99 Lots 
(3 Ac. Hin.) 

The foregoing demonstrates that the need and demand for such 
land at the present time is at best," very unce,rtain. 'On page 11-
6, it is stated, ,,'" 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)". However, no details of the study are given. What did 
the market research, show? It is further admitted on numerous 
occassions in the draft EIS that the need and demand for such 
lands are unknown. Scenarios A, Band C clearly show that "in 
the event the demand for Ocean Water Commercial Use is 
negligible~ the alternative action is to expand the Campus 
Industrial/Service and Support lands~ This is contrary to the 
intent and purpose for which this nOCEAH RELATED HIGH TECHn 

project was conceived. The alternative action for "worst case" 
event is totally unjustified and is just the kind of action 
which should be avoided. Accordingly, Scenarios A, Band C 
should be completely revised to reflect a more defini ti ve plan 
strictly for systematic implementation of ·Ocean Related High­
,Tech- development~ This would then be in keeping with the 
intent and purpose for which this specific site was selected. 
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Other so called "High_Tech" developments which are not dependent 
on the unique resources of the Keahole site, can be developed 
at any other location on any Island. New "High-Tech n parks have 
been proposed on other Islands. In Kona, the private sector 
provides adequate available light industrial lands in close 
proximity to Keahole, for support services. As long as the 
private sector can provide satisfactory alternatives for such 
needs, the government should not duplicate and be in direct 
competition with the private sector. 

Numerous other very fundamental questions are vague and unclear 
in the document. The document is obviously a very hasty 
compilation of data, rather than an in-depth study of all 
pertinent matters. As such, a good portion of it is very 
sketchy and needs to be reevaluated and redone. Basic policies 
for project acceptance and criteria for acceptance are 
laCking. In addition to policies assuring "ocean-related high­
tech" use, specific conditions, covenants and restrictions (CC & 
R'S) for the HOST Park must be formulated. Previous high-tech 
park proposals in the State of Hawaii by the private sector have 
included highly detailed and sophisticated studies of market 
conditions, trends and needs. These . studies provided the 
necessary basis to substantively justify and properly review 
impacts of the proposed high-teCh parks. Such studies have not 
been prepared, and is absolutely necessary. 

In view of the foregoing, it is recommended that the State take 
another hard look at this very worthwhile project and engage the 
services of qualified consultants to determine basic needs, 
policies and other basic facts. This can then be the basis for 
a positive approach rather than this uncertain approach .with 
three very diverse scenarios which could v.ery well prove to be 
detrimental to the success of this extremely valuable project. 

Please place us on your mailing 
recelvlng any and all information 
including the Final EIS, Master Plan, 

list and we will appreciate 
rela.tive to this project, 

and -CC & R's. 

We appreciate this opportunity to expreSs our views and 
.respectfully request your consideration of our concerns. 

Sincerely, 

TSA INTERNATIONAL, LIMITED 

~::::ent 
itO/em 

4~~~;;, HIGH TECHNOLOGY 
(?i\:W~;0V' DEVELOPMENT 
\\~~'; CORPORATION 

GEORCE R ARIV05H. 
oov<R...,..· 

K TIM VEe 
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WILL1A~,,~~~'!!; 
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Mr. Kazuo Omrya, Vice-Pre!sident 
TSA International, limite~d 
1150 South King Street, S~ite 90lA 
Honolulu, Hawaii 96813 . 

Dear Mr. Omrya: 

M".,ing Add ....... , P.O eo. 2359. lionoMu. Hawau 96604 

Subject: Draft Environme~tal Impact Statement-- Development 
Plan for the Hawaii Ocean Science & Technology Park 
and Proposed ExpanSion of the Natural Energy 
Laboratory of R.awaii at Keahole. North Kana, Hawaii 

Thank you for your commen!ts on the subject. draft BIS. Although 
your comments were rece~v:ed after the prescribed deadline, we 
are responding to your le',tter and incorporating it into tbe 
Final BIS because we realize your concern tbat HOST Park may 
compete with private deve:loplllents in the Kailua-Kona area. 

The EIS was prepared to r,eflect "worst-case" 'conditions so that 
environmental concerns would not be understated. Scenario A 
reflected the "worst-case'" condition for 'seawater return flows 
and Scenario C reflected !the "worst-case" condition for 
buildings and paved surf8:c·e~. Both have environmental 
implications that were best addressed in that manner. 

Since the EIS was published, additional detailed planning has 
been undertaken. The det:ailed master plan reflects a variation 
of Scenari~ A with the majority of the acreage set aside for 
large aquaculture lots. In any event, all activities at HOST 
Park must be ocean-related. This will be a condition of the 
lease agreement between HOST Bnd DLNR. 

In answer to specific comments: 

Ai t.he present time, the State plans to .construct and install 
the cold and warm seawate,r intake pip·es to beader tanks located 
at one or two elevations ion the HOST Park site. The 
distribution pipes for t~is wat~r will be the responsibility of 
each particular tenant. :,operational and maintenance costs will 
also be paid by the users .. 
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The development scenarios were in no way intended to reflect the 
need and demand for land. They are merely alternatives ,which 
were addressed in the. EIS to fulfill the EIS requirements that 
alternatives be assessed. Because the exact number of parcels 
required for each use was uncertain. extremes were analyzed so 
that potential environmental impac;~s would be fully evaluated. 

Expansion of the Campus Indu,strial/Service and SUpport lands for 
non-ocean related uses is not a-llowed under the terms of our 
leB.se or executive order. 

A definitive plan for implementation of the Hawaii Ocean Science 
& Technology Park is being prepared." It will not be finalized 
until all State"and County approvals have been obtained. Again, 
we must repeat that the -development scenarios ar.e not intended 
to be development directions, per se. As stated previously, 
HOST Park will "be restricted to ocean-related uses. The 
government has no intention to co.pete wi th the private sector 
for tenants. 

We d'o not understand what you lIIean by "fundamental Cluestions are 
vague and unclear in the document," and we disagree that the 
document was very hasty compilation of data, rather than an 
in-depth study of all pertinenl matters. The document is an 
environmental impact statement and not a master plan, 
engineering design document. or market study. We retained the 
hest consultants available to assess the implications of actions 
which have the, potential of significantly impacting the 
environment. These include: seawater return flows, biological 
oceanography, pipe deployment, construction activities. an"d 
population growth and housing implications. A market study is 
not a requirement of an environmental impact statement under EIS 
Regulations. " 

The High 'Technology Development Corporation Board of Directors 
is responsible for setting policy for the HOST Park within the 
limitations of its enabling legislation. The basic policy 
governing HOST Park is that it is intended for ocean-related 
high technology uses. 

The Department of Accounting and General Services has retained 
qualified"consultants to finalize the implementation of the 
master plan B_nd "prepare draft Development Rules (CC&R's an,d 
Design Standards) for the propos,ed Park. Criteria for tenant 
sele"ction will be included in these rules. Environmental 
mitigating measures~as outlined in this EIS and as placed upon 
the. project by various permitting agencies will also be 
included. These rules are subject to the State Administrative 

Mr. Kazuo Omrya 
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Procedures Act and will require a public hearing. They cannot 
be finalized until after the public bearing. 

Further market studies are being undertaken to identify specific 
tenants for the Park. Representatives from, two mariculture 
firms testified at the Land Use Commission hearing for the, 
project and stated a p'otential requirement for a tofal of 180 
acres in'the HOST Park between them. These firms relocated from 
the mainland to NELH because of the cold, nii:trienf-rich deep 
ocean ~ater. Because the space available for mariculture 
activfties at NELH is lillited, HOST Park is necessary for the 
expansion, of their operationa. We anticipate additional firms 
will "grow-out" of HELH 'or relocate from other locations to 
absorb the maricui"ture lots within fiv'e'to ten yearS. 

The _High Technology Development Corporation will conduct pUblic 
hearings prior to adoption of the development rules, a'nd you 
will be notified of- the date and time of that hearing per your 
request. The other anticipated hearings will be conducted by 
Hawaii County and perhaps DLNR. We recommend that you notify 
thr.m directly of your desire to be notified. 

Budget cons"traints limit the number of copies of the final"EIS, 
master plan and other, documents associated with the project. 
However, tbese documents will be available for review at various 
libraries throughout the State and at this office. 

I hope this information has resolved any miSUnderstandings that 
the multiple development scenarios in the draft EIS may have 
caused and that it is clear that we are truly planning to 
develop s' park for ocean-related high technology applications. 

cc: OEOC 

Sincerely, 

~,-,f-7h ~fl 
WIllIam M. 8ass", Jr. 

LUe 
County of Hawaii Plann~ng Dept. 
NELH " 
DPED, Energy Division 


