Noise Generation

Noise has been identified as a factor in public health. During construction and operation
of facilities both on-site workers and occupants of nearby buildings can be alffected. The ac-
ceptable levels and duration of noise generation depend on location. The standards are much
more rigorous in a residential area than in an area of concentrated heavy industry.

Soil Erosion and Nutrient Remmoval

Agricultural activities have been a major contributor to soil erosion and sedimentation
problems. In environmentally sensitive areas, the normal rates of erosion have been accelerated
and the amount of sediment carried away from the land and deposited in coastal waters has ex-
ceeded natural tolerances. Valuable topsoils, along with fertilizers and nutrients, may be removed
by soil erosion; this is detrimental not only to the receiving waters, but also to the lands which
have lost the high-quality soils.

Safety

In mechanized operations of any kind, the incidence of injury or death must be minimized.
Compliance with Occupational Safety Hazard Act (OSHA) regulations and suitable training for

employees will ensure safety.

Wildlife and Plantlife

‘ Plant and animal life has evolved and radiated into many species that are endemic to Ha-
waii due to Hawaii’s unique ecosystem. The ecological balance between species may be threat-
ened by the introduction of new, competitive species. The 1973 Endangered Species Act, design-
ed to protect species of fauna and flora that are rare and in danger of extinction, has many appli-
cations on Kauai. The protection of the watersheds also has aided the preservation of the sensi-
tive ecosystem. Extensive research is necessary to identify the initial factor of habitat for the
protection of endangered or endemic species.

"Aesthetic Considerations

Aesthetic considerations usually include visual intrusion, traffic congestion, and odor.
These do not directly threaten public health, but rather public well-being. Kauai’s scenic re-
sources are highly valued by visitors and residents alike. The severity of traffic impacts should be
minimized through careful siting. Obnoxious odors should be acknowledged and contained as

much as possible.
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E. Research, Development and Demonstratiorn Planning

Ongoing Projects

m
Ic-
ich Lihue Plantation Company Project [4-20]
Work has begun on the construction of a new, single 20 MW electrical generating unit
that will replace the Lihue Plantation’s present aging nine boilers and three turbogenerators.
This high-efficiency steam generator will not only satisfy processing requirements (8 MW) but
on will generate substantial quantities of electricity (12 MW) for sale to the local utility, Kauai
ed Electric.
ex-
oved Firm power will be provided 11 months out of the year, seven days a week, 24 hours a day
ch regardless of bagasse fuel availability. The steam generator will be able to bumn bagasse, No. 2
oil, and No. 6 oil in varying proportion. It will also be able to bum other fibrous fuels--prepared
and dewatered cane leaf trash, wood chips, and prepared municipal refuse (20,000 combustible
tons per year available). The project is scheduled to be completed in late 1980.
nized. G. N. Wilcox Memorial Hospital Energy Self-Sufficiency [4-20, 4-21]
for
. Wilcox Hospital, with its rapidly rising energy cost, has decided that it should, in the pub-
lic interest, attain energy self-sufﬁ&iency. Conservation measures have already reduced the total
energy requirements by 23 percent. In addition, four plans were developed to take advantage of
natural sources of nonpolluting energy.
Ha-
at- The plans include:
esign-
appli- 1) Utilizing solar ‘ﬂat plate collectors to heat water
nsic 2) Generating electric power through the use of solar photovoltaic technology.
- the 3) Generating electric power with a wind energy conversion system.
4) Generating methane from solid waste to be burned in the hospital’s boilers.
Thirty-six solar collectors have been donated to the out-patient department by local and
mainland solar companies. A proposal to the U.S. Department of Housing and Urban Develop-
or. ;::nf (HUD) for solar collector panels for the long-term care facility is in the final selection
e ge.
1d be The Department of Ener . i1k i illi
»d as foxy gy has recently awarded $1.4 million (with 0.4 million State

matching funds) to Wilcox Hospital for the construction of a solar photovoltaic facility.
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The field of parabolic trough solar concentrators will produce about 75 KW and one million
BTUs of thermal energy for the hospital.

Plan three, which is in the preliminary stages, will result in a proposal to the Department of
Energy for the installation of a 200 KW wind generator to be located roughly ane mile away
from the hospital on Kalepa Ridge. Plan four has had further funding of $40,000 by the Depart-
ment of Energy for the design and construction of a methane gas plant.

Proposed and Suggested RD&D

Solar Thermal Repowering Project

A proposal was submitted to the U.S. Department of Energy for a project to develop a
solar central receiver system for repowering applications at Kauai Electric Company’s Port Allen
generating station. The present utility system offers an excellent opportunity to study the op-
tions of solar repowering of the gas turbine versus the steam turbine to derive maximum bene-

fits from the energy conversion systems at the power station.

As Kauai Electric Company has plans for an additional 18 MWe steam turbine unit in
1986, a molten salt (heat transfer fluid) central receiver system could be used as the baseline
approach to repower 10 MWe from the new steam unit during the day and over six hours in the
evening on the peak summer day at the same 10 MWe level. No significant technical risk is fore-
seen in applying available technologies to repower the station by 1985 to supply steam at the
relatively low temperature and pressure conditions of 835°F (446°C) and 675 psig, respectively.
Approximately, 565 billion BTU of No. 6 oil would be replaced annually.

The proposal was not funded, although it was considered technically sound. Action is con-

tinuing to find funds for the project.

Kauai County Biomass Program

A careful study should be made of land availability, especially with respect to maximizing
biomass growth and optimizing species mix; and the sociological consequence, environmental

impact, and financial requirements should be examined.

Kauai’s Sugar Plantations

The Kauai sugar plantations produce a large block of electrical power in addition to steam
to run their processing plants. Factories that presently burmn fuel oil in conjunction with bagasse
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are working towards the elimination of the use of fuel oil by improving plant efficiencies and

capacities.

Numbers given in Section II, Kauai Energy Use Pattern, for generation of electricity from
bagasse indicate an average boiler efficiency of 57 percent. If this were to be increased to the 67
percent, already achieved by Kekaha Sugar Company, total electric output would be increased
by approximately 16 percent. Additional energy would be available if the excess bagasse and
trash from the cane cleaners were also burned. The use of trash normally bumed in the field is
being investigated—in this case the value of energy gain must be balanced against the resulting -
increased capital and operating costs, and increased difficulty of pest control.

Kauai plantations could further increase their plant efficiencies by installing more efficient
multi-stage turbines, modifying evaporation stations and pan-boiling systems, and instituting just
plain good housekeeping.

The biomass output could be significantly increased by decreasing are-of-harvest and by
other changes in agronomic practice. The Hawaiian Sugar Planters’ Association is presently in-
vestigating ways to optimize energy production, as opposed to present practice, designed to op-

timize sugar production.

Ethanol Production Program

For years, the sugar companies have been shipping molasses out of Kauai. The cost of ship-
ping has been escélating and the price of molasses has been fluctuating. Approximately 65,300
tons of molasses are produced annually, which could potentially produce 4.6 million gallons of
ethanol. An automobile can operate normally with a mixture of up to 20 percent ethanol/80
percent gasoline before any adjustments have to be made on the engine. In 1977, about 14.5 mil-
lion gallons of gasoline could have beeen replaced by ethanol, with the remaining 1.7 million
gallons of ethanol possibly being ignited in Kauai Electric’s gas turbines. These numbers are
certainly intriguing. This project would require the construction of a large-scale fermenta-
tion/distillation facility.

Tree Farm Program

A 15,000-acre eucalyptus tree farm could provide about 2.55 x 1012 BTU of electricity or
25.8x 109 gallons of methanol. A lot this size can no doubt be easily accommodated on Kauai.
The Big Island has a eucalyptus tree cutting and chipping operations that sells its wood chips
to Japan. C. Brewer, also on the Big Island, has started a eucalyptus plantation to study the
various species and their potential in Hawaii. The Divisign of Forestry has a parallel program of
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growing eucalyptus seedlings which may result in future biomass energy farms. Giant koa haole
trees are about to be examined on Molokai. The findings from these operations will be beneficial
to Kauai’s venture towards energy self-sufficiency.

Solid Waste Program

Studies are presently undeiway to investigate the economic feasibility of burning solid
waste in Lihue Plantation’s new boiler. It is estimated that 22,000 tons of combustible solids
from Kauai’s animal production or solid waste will be able to produce approximately 176 x 109
BTU of energy. Another possibility that should be investigated in this study is processing cane
trash with the solid waste.

Kauai County Hydroelectric Program

Kauai’s abundant (and usually consistent) rainfall over the windward and interior parts of
the island has proven to be a valuable resource for hydroelectric generation. Beginning in the
early 1900’s, streamflow has been diverted via a number of open ditches and pipelines to drive
generators for several of the island’s sugarcane plantations. Although each of these units is rela-
tively small, their success is unquestionable. They have paid for themselves many times over, and
have provided an inexpensive energy supply to their owners for decades. In contrast to the suc-
cess of these “run-of-the-river’” hydropower plants, one early study and two other recent studies
portrayed a more pessimistic view of the potential hydroelectric areas that they evaluated.

The Kokee Water Project study was culminated in 1964 by the State of Hawaii’s Depart-
ment of Land and Natural Resources in cooperation with the U.S. Department of the Interior,
Bureau of Reclamation. The proposed construction called fora 32,000 acre-foot storage reservoir
impounded by a 240-foot-high earthfilled dam on the Kawaikoi Stream, a tributary of Waimea
River. The power generation capacity was rated at 10 MW. The project included the multi-
purpose features of power, irrigation, fish and wildlife enhancement, and recreation. Approxi-
mately 59 percent of the project first cost of $19 million was allocated for power. The project
has since been deferred, principally because of lack of Federal funding [4-14].

The Wailua River basin study, completed for the State Department of Land and Natural
Resources in 1978, depicted rather dismal economic prospects for a major dam development in
that basin. The Corps of Engineers’ study examined both dam and run-of-the-river generating
configurations for numerous watersheds throughout the State and arrived at the same conclu-
sion—that the economics of hydropower, even in this era of rapidly rising costs of electricity,
do not presently justify its development in Hawaii.

»
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