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DEPARTMENT OF PLANNING AND ECONOMIC DEVELOPMENT 



I. Geotherrrnl 

Several milestones were reached in the develoJ;J11ent of Hawaii's 
geothermal resources during 1983. A scheduled overhaul of the 2.7 MW HGP-A 
generating plant showed far less s i I ica sealing and corrosion than 
anticipated. The plant continued operation after overhaul, providing 19.4 
million hWf of electricity to the local utility grid--enough to meet the 
needs of approximately 1,000 homes. 

Act 296 of the 1983 Legislature provided for the designation by the 
Department of Land and Natural Resources (DLNR) of geothermal resource 
subzones within all Land Use Districts statewide. In 1983, DLNR, assisted by 
funding fran Department of Planning and Economic DeveloJ;J11ent (Il'ED), began 
their study progr~m and hired staff to carplete initial designation of 
subzones, targeted for December 31, 1984. Il'ED submitted a proposal to the 
U.S. IXJE in November for a $125,000 grant to assist with carpletion of Act 
296 requirements. 

Further exploration and drilling continued by three commercial carpanies 
in the Puna District, although field activity was delayed sanewhat awaiting 
legislative and legal decisions on Act 296. Puna Geothermal Venture 
re-entered both its Kapoho wells to insert drillable cement plugs. Barnwell 
Industries resumed work at the Lanipuna #1 and prepared for drilling at its 
Lanipuna #6 site. True Mid-Pacific Geothermal Venture continued exploratory 
work on CSmpbell Estate land near Hawaii Volcanoes National Park de_pite sane 
lava flows on part of the property fran Kilauea eruptions during the year. 
In October, the Hawaii County Planning Carmission extended drilling permits 
for Barnwell Industries and Puna Geotherrrnl. True/Mid-Pacific submitted a 
proposal to the MIDJ for develoJ;J11ent of geotherrrnl power in the Haleakala 
Southwest Rift Zone area. 
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The HGP-A generating plant continued operation 
in 1983, providing more than 19 million kilo
watt hours of electricity to the local utility 
grid on the Big Island. 



Environmental and social impacts of geothennal development were actively 
addressed in 1983 as in previous years. In response to House Resolution 143 
adopted by the 1982 Legislature, DPED prepared a report, A Strategy for 
Overseeing the Effects of Geothennal Development on the Residents of the Puna 
District. The report reviewed citizen partiCipation In the process of 
planning for geothennal development, baseline studies of existing social 
values in the Puna camunity, and mechanisms for resolving conflicts and 
monitoring the impact of geothennal technology on the lives of the people of 
Puna. 

Ambient Air Quality Standards drafted by the State Department of Health 
(DOH) were circulated for comments. A status report was issued by Dames and 
M:>ore, Inc., on a study coomissioned by the Environmental Protection Agency 
(EPA) to develop the best available control technologies relating to 
geothennal emissions, a probable geothennal development scenario, and a model 
for predicting future air quality following geothennal development. 
Environmental baseline monitoring for the Kilauea East Rift Zone and a 
24-hour complaint-answering service were continued. 

Checking air quality is an integral part 
of the continuous environmental monitoring 
carried out at the HGP-A geothermal plant in 
the Puna District of the Island of Hawaii. 
The technician is Robert Kochy. 

23 



Several geothenm.l research projects were continued by HNEI in 1983, 
including the analysis of hydrology, terrperature and chemistry of water in 
the East Rift Zone of Kilauea Volcano; interference testing and reservoir 
analysis; dike water relationship to a potential geothenm.l resource on West 
~Bui; inert gas abundance patterns as geothennal tracers; boiling heat 
transfer in geothermal systems; and seismic and geothenm.l properties of 
Hawaiian basalt. New projects funded by HNEI in 1983 included those on 
hydrology, chemistry and microbiology of geothennal systems on the submarine 
rift zones of the Hawaiian Chain; nunerical modeling of groundwater in the 
East Rift Zone of Kilauea; shallow magma chambers and geothermal potential of 
the Southwest Rift Zone, Haleakala; and investigation of the Na/Li 
geothennameter for Hawaii geothermal systems. 

Wbrk continued in 1983 on a program to develop a basic understanding of 
the mechanisms of corrosion which could hinder develo(rllent of several of 
Hawaii's renewable energy resources. Research focused on scaling and 
corrosion of heat exchangers with geothermal water and on electrochemical 
measurements of corrosion and biofouling films on simulated orEC heat 
exchangers. 

The Natural Energy Laboratory of Hawaii at Keahole Point on the Island of 
Hawaii is the site of open- and closed-cycle ocean thermal energy conversion 
experiments including OTEC-related aquaculture projects. The site has access 
to both warm surface waters and cold, deep-ocean water. 
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2. Interisland Electrical Transmission Cables 

(a) Hawaii Deep Water Electrical Transmission Cable (HLWC) 

Large-scale renewable energy developnent in Hawaii wi 11 not be 
economically feasible unless there is a market for the energy produced. For 
example, if geothermal resources are to be fully developed, new energy users 
lllJSt be located on the Island of Hawaii or electricity generated there lllJst 
be transmitted to the major population centers located on other islands of 
the State. A deep water electrical transmission cable linking the islands of 
the State would also provide the advantages of a statewide grid in balancing 
supply and demand and allowing back-up assistance in case of major outages on 
one or more Islands. 

Work began on the HLWC in 1981 when Governor George R. Ariyoshi 
authorized the release of $300,000 in State funds, supplemented by $llO,OOO 
in private industry cost-sharing or in-kind contributions for this project. 
State funding of $1.5 million was authorized for both FY 83-84 and FY 84-85. 
The Federal government provided funding of $1.2 million for FY 82 and $4.8 
million for FY 83. It authorized $4.8 million for FY 84. Additional support 
of approximately $75,000 in private industry services-in-kind has also been 
furnished. 

Objectives of the five-year HLWC Program are to: 

• Determine the technical and economic feasibility of establishing an 
electrical transmission cable system in underwater depths up to 
7,000 feet and over a distance of more than 150 miles. 

• Determine the ocean engineering 
deploying, retrieving and repairing 
environment. 

problems of and solutions to 
a deep~ater cable in the Hawaii 

• Develop commercial cable criteria that can be used by private 
industry or governmental agencies for the design, installation and 
maintenance of deep water electrical transmission cable systems. 

In 1983, several major tasks of the program were initiated or 
completed. These included completion of a report on cable-laying vessels and 
on-board equipnent requirements, a bathymetric study for use in recommending 
alternative cable routes, a study on electrical grid interconnections, and a 
legal/ institutional/financial study of the HLWC. HHX> prepared a 15-rninute 
cassette/slide show for public information purposes. The presentation 
identifies the technical challenges of the project and outlines the benefits 
of an inter-Island transmission cable. This is a high priority project for 
the State. 

(b) MBui~lokai Undersea Cable 

In response to SR 132 of the 1983 Legislature, a study was commissioned 
by DPID on the feasibility of a MBui~lokai undersea electric transmission 
cable. The study, Preliminary Feasibi 1 ity of an Undersea Cable Linking 
M:>lokai and Mlui, was completed in December 1983. The study analyzed the 
technical feasibility of an undersea cable between the two islands, the 
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availability of a power supply fran Maui, possible methods of financing the 
cable, and the econanics of such a project. It concluded that an undersea 
cable linking the two islands electrically is technically feasible; adequate 
generating capacity exists on Maui; the cable and associated connections are 
estimated to cost approximately $15 mi II ion in 1983 dollars; and the most 
likely financing mechanism would be conventional utility financing utilizing 
tax-exempt special purpose revenue bonds for the long-term debt portion. 

3. Ocean Thermal Energx Conversion (am;:;) 

The State of Hawaii pioneered in, and continues to be a leader in, OT8C 
research and development. In May 1983, Ocean Thermal Corporation was awarded 
a $5 million contract by the U.S. DOE to continue into the Phase II design of 
a 40~ OT8C pilot plant to be located on an artificial island off the coast 
of Oahu at Kahe Point. A major factor in the awards for both the conceptual 
(Phase I) and pre! iminary (Phase I I) pi lot plant designs was the carmi tment 
by the Governor of Hawaii to contribute State funds toward these projects. 
The State spent $800,000 in support of Phase I and has carmitted $875,000 for 
Phase I I. 

NELH continued to play a special role as a major research and 
development center for field experiments on corrosion, biofouling and 
cleansing of am::: heat exchangers and for testing other am::: carponents. 
Installation and operation of a sutmerged mile-long, 12-inch diameter cold 
water pipe and pumping system have made NELH the only laboratory in the world 
that can provide a continuous supply of both warm surface sea water and cold 
deep sea water. lrnong a nunber of major research findings made this year 
fran investigations conducted at NELH are that little or no biofouling has 
been experienced in condenser heat exchangers after prolonged operation with 
cold sea water, and that very low levels of chlorination are sufficient to 
control biofouling completely in evaporative heat exchangers using warm 
seawater. 

A national panel of experts fran government, industry, and the academic 
cannuni ty convened at the Solar Energy Research Institute in 1983 to chart 
the future course of OT8C research and development. The panel affirmed the 
unique in:portance of NELH to OT8C research and development and recanrended 
that all field testing of OT8C components and systems be conducted at the 
facility. 

To enlarge the cold water supply capabi I i ty of NELH, the cluster of 
three 48-inch diameter 2,250-foot long pipes which supplied cold water to the 
am::::-1 ship was retrieved by the U.S. Navy in 1982 and returned to Kawaihae 
Harbor where it was reconfigured into a single 48-inch diameter pipe for 
deployment offshore fran NELH. This pipe, with its associated pumping 
equipment, would have increased the existing pumping capacity at NELH more 
than 15-fold, fran the present theoretical capacity of 1,500 gallons per 
minute to 25,000 gallons per minute. The increased flow rate is necessary to 
support the operation of a 1~ OT8C plant which might be tested at NELH. 
'I\vo attempts to install the 48-inch pipe, first in September and then in 
October 1983, failed. During the second attempt, a 2,000-foot section of the 
pipe sank offshore Keahole Point. The remainder of the pipe was returned to 
Kawaihae Harbor. 
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In a related <JIH::: project, Hawaiian Dredging and Construction Carpany, 
under a contract fran the U.S. OOE, CCJlllleted work on the design of an 
eight-foot-diameter fiberglass-reinforced plastic cold water pipe to be used 
in testing design factors. The pipe was deployed fran a barge anchored in 
1,500-foot waters off Waikiki where on-board computers collected data on the 
perfonmnce of the pipe in an open-ocean envirorment. Plans were initiated 
for a field demonstration of a portion of the eight-foot pipe down the slope 
of the ocean bottan adjacent to NELH. 

Other orne research conducted during 1983 at HNEI and NELH included a 
directional wave spectrum measurement system for OTEC, measurement of 
breaking wave forces on <JIH::: pipe, and the chemical dynamics of OTEC 
chlorination. Funding was authorized for further studies of OTEC 
chlorination, hydrodymmic loading on shelf -rrounted OTEC plant structures, 
dynamic positioning for a floating arne plant and the potential effect of 
OIF.C waste water on natural phytoplankton • 

In April 1983 a cold water pipe 400 feet long and eight 
tested in waters off Honolulu Harbor as part of the Federal government's ocean 
thermal energy conversion development program. Tugs begin the tow, above. The 
test provided valuable data for application to larger pipes. 
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Tb date, most of the research and development on OTBC has been related 
to the closed-cycle concept. Another concept now being investigated is the 
open-cycle OTBC in which heat exchangers can be carpletely or partially 
eliminated and fresh water can be produced. Open-cycle OTBC experiments with 
funding fran HNEI and SERI were initiated at NELH in 1983 on determination of 
heat and mass transfer parameters, non-condensible gas and sorption kinetics, 
and properties of the mist-lift process. These are the first such scientific 
measurements made using natural sea water. 

The unique cold sea water system at NELH has attracted considerable 
interest in aquaculture research and development. 01-going activities at 
NELH in 1983 included experiments involving cold water aquaculture of exotic 
plants, fish and shellfish such as nori, lobster, salmon and abalone. Not 
only are these aquaculture activities carpatible with OTBC, but they hold 
considerable promise for enhancing significantly the economic viability of 
0TBC when carried out jointly. In late 1983, contract negotiations were 
conducted for a major expansion of an abalone culturing project at NELH. 

Another OTEC-related project was the design of a one-acre solar 
salt-gradient pond. The pond would have a 30-KW peak output, which could be 
enhanced by the cold water discharge fran an OTBC plant. The design work 
included the conceptual design of a 300-KW solar pond system which could 
supply electricity to the nearby Keahole Airport. This project is described 
more fully in a later section under Solar Thermal Electric COnversion. 

A report, State of Hawaii Public Sector Ocean Thermal Ener Conversion 
Program, was issued by the DPED Ocean Resources 0 1ce in January 1983, and 
an annual report of NELH activities was published in 1983. 

4. Bioconversion 

Bioconversion refers to the processes that convert stored energy in 
organic matter directly into heat or into gaseous and liquid fuels. 
Electricity is produced in fairly large quantities in Hawaii fran the 
combustion of a variety of biomass sources. Liquid and gaseous fuels, such 
as ethanol and methane, can also be produced by bioconversion processes. 

In Novenber 1983, an eight-merrber Transportation Fuels Task Force was 
appointed by the Governor's Alternate Energy Development Advisory Cmrnittee 
to make recommendations on means of replacing petrole~based transportation 
fuels by fuels derived fran alternate energy sources such as biomass. 

(a) Biomass for Electricity 

The increased utilization of biomass as an alternate energy resource in 
Hawaii continued in 1983 by private industry, especially the sugar 
carpanies. Experimental projects funded by both government and private 
industry, and advances in technology continued to expand the potential for 
biomass resources. 

A report, Agri-Energy Research and Development in Hawaii, was published 
in Novenber 1983 by HNEI, Il'ED, and the State Department of Agriculture in 
response to the Legislature's request in HR 140. The report reviews the 
total spectrum of agri-energy research and development in the State to 
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