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THE PROJECT IN BRIEF

The project covered by this Environmental Impact Statement is a research

and demonstration activity jointly undertaken by the HGP-ADeyelopment Group,

consisting of the State of Hawaii, the County of Hawaii, and the University

of Hawaii, with the Hawaii Electric Light Company of Hilo (HELCO) partici­

pating in an advisory capacity. HELCO is a subsidiary of the Hawaiian Electric

Company (HEeO). The project objectives are to ascertain the dimensions and

characteri~tics of a geothermal reservoir in Puna, Hawaii, discovered by the

University of Hawaii and to test or demonstrate various economic uses of the

new resource. Up to five megawatts of the electric energy produced by the

well already in existence on the 4-acre site accommodating the project will

be sold to HELCO; the purpose of the project, however, is scientific -- to

invest.igate the geothermal resource and its applications -- rather than

commercial.

It is anticipateOd that a contract with the U. S. Department of Energy to

design, construct and operate the research and demonstration facility will soon

be signed. Figure 1 is the summary schedule for the project, which was submitted

by the HGP-A Development Group and approved by the U.S. Department of Energy.

According to current planning, the design and construction phase will require

two years. The system design will be completed by the end of 1978, and construc­

tion is scheduled to begin on March 1, 1979, and be completed by i:1arch 1, 1980.

The operation and maintenance of the power plant will then be contracted

to HELCa for two years. During this period, data will be gathered to deter­

mine the efficiency of a small geothermal electric generator system. These

data can also be used in the comparison with other small generating systems

utilizing other conversion technology. At the end of the two~year operation

period -- March 1, 1982 -- a decision will be made, with the approval of DOE,

for the disposal of power plant equipment.
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The site (Tax Key 1-4-01:2, portion) is off the Pohoiki Road, about

4 miles east of Pahoa, on land now owned by the Kapoho Land and Development

Company which will be bought or leased by the State of Hawaii.

When completed, the facility will include a generating unit which will

utilize steam from the well to turn a turbine linked to a generator, plus a

system of pipes which will direct the geothermal fluid to areas within the

4-acre plot where various applications of geothermal energy (such as cooking

fruit, sterilizing food containers, freeze-drying coffee, processing wood,

growing and processing fish and shellfish) can be tested out. A detailed

description of the facilities proposed follows in Part 2.

Present status. At the time this Environmental Impact Statement was

being completed (March 1978), there was pending before the Planning Commission

of the County of Hawaii an application by the Department of Planning and

Economic Development for a special use permit covering the site of the Hawaii

Geothermal Research Station. The permit is required because the property is

in an area classified as an Agricultural District by the State Land Use

Commission and the proposed project is not a permitted use within this classi­

fication. Granting of the permit is also subject to approval by the Land Use

Commission.

The General Plan Land Use Pattern Allocation Guide Map designation for

the subject area is orchards. Zoning is Agricultural one-acre (A-la).

Construction of the facility requires receipt of the special use permit

and is contingent upon federal funding.
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1. THE NATURE, SIGNIFICANCE AND FUNDING OF THE PROJECT

Scientific exploration has established the existence of geothermal resources

on the Island of Hawaii. First, in 1973, a 4,000 foot exploratory well drilled

in the Hawaii Volcanoes National Park by Dr. George Keller, under a grant from

the National Science Foundation, demonstrated that at depth a heat gradient

existed which, projected to areas well below sea-level, would generate steam

if sufficient water penetrated the rock at that depth.

Then, in the first half of 1976, the Hawaii Geothermal Project, University

of Hawaii, drilled a 6,400 foot research well in Puna, down some 5,800 feet below

1/
sea-level. The well, designated as HGP-A,- tested out with temperatures in

excess of 600 degrees Fahrenheit, possessing a fluid source which can be flashed

into steam with a wellhead pressure sufficient to power an electric generating

unit of four megawatts or more -- in itself a resource of some commercial value,

but more important as evidence that a larger development of geothermal resources

may be economically feasible on the Big Island.

Geophysical and geological evidence suggests that other areas of the Island

of Hawaii besides Puna and the Hawaii Volcanoes National Park (where economic

exploitation of resources is not permitted) have geothermal potential. In fact,

on the basis of that evidence, the Hawaii Geothermal Project had planned to drill

at two additional sites, on the southwest rifts of Kilauea and of Mauna Loa, but

abandoned this more ambitious program of exploration for lack of funds. It is

now proposed to conduct extensive tests of HGP-A, the experimental well, and to

install and operate a wellhead generator with a capacity of up to ten megawatts
•

for the purpose of gaining operational knowledge about the production of geo-

thermal energy on the Island of Hawaii and to demonstrate the feasibility of

operations in a rift zone. Up to five megawatts of the electricity generated,

surplus to the needs of the geothermal station, will be purchased by the Hawaii

1/ The location of HGP-A is shown on Figure 6, below~ It bears the property

tax map number 1-4-02:2~ (por.).



Electric Light Company (HELCO). (HELCO will buy up to two megawatts during

periods of light load and may purchase up to five megawatts during heavy load

periods). The electricity will be fed into the HELCO transmission system which

serves the Island of Hawaii. It is anticipated that approximately 90 percent

of the project will be funded by the federal government, with the State of

Hawaii contributing $400,000 and the County of Hawaii $100,000.

If funds are sufficient, application of geothermal energy to uses other

than the generation of electricity may be tested at the station. These uses

involve direct utilization of the entire fluid obtained, or use of the flow

of hot water after it has left the generating unit and before it is directed

back into the ground .

. No additional drilling is presently planned by this project for the 4-acre

site on which HGP-A is located, but one or more step-out wells may be drilled

by ?thers in adjacent acreage to test the size of the geothermal reservoir.*

A long-term purpose of the project is to further the development of

geothermal resources on the Island of Hawaii, not only those tapped by HGP-A,

but also the reservoirs which may lie elsewhere along the rift zones in Puna.

For that reason, this E.I.S. considers the environment of the entire Puna

District, though it does examine with greater particularity the conditions of

water, air, flora and fauna of the immediate vicinity of the project area on

the lands of the Kapoho Land and Development Company, approximately 4 miles

southeast of the village of Pahoa.

INTEREST OF THE STATE IN NEW ENERGY SOURCES

The paradoxical position of the State of Hawaii with respect to energy

has been much commented on since the national petroleum crisi~ in the winter

of 1974. Naturally, Hawaii is lavishly supplied with energy from the sun,

trade-winds and the action of the sea, but completely lacks the fossil fuels

* See also page 66 for possibility of driDing reinjection well.



used as standard energy sources by contemporary technology. A few small hydro-

electric facilities on Kauai and Hawaii produce Some power on those islands,

and on some sugar plantations, notably on the Island of Hawaii, burning the

bagasse (left in the sugar mill after the juices have been extracted from the

cane stalks) generates considerably more -- but the combined contribution of

these t";o10 indigenous energy sources to the State's consumption of BTU's is but

?/
a tiny portion of the total.~ Hell over 90 per cent is derived from petroleum

products, the bulk of which is refined on Oahu from crude oil imported from

. abroad and then sold at prices above those 'tvhich generally avail on the conti-

nental U.S.

Partly as a consequence of the high cost of petroleum, electricity rates

in Hawaii are among the very highest in the United States. The average here

is brought up by the high rates in the neighbor islands. For example, as of

August 12, 1977, residences using only 500 kilowatt-hours in a monthivould have

paid these bills: on Oahu, $25.18; Xaui, $34.45~ Hawaii, $37.71; Lanai, $36.03;

3/
Kauai, $37.84; and Holokai, $39.29.-

Since 1974, there has been a heightened concern about Hawaii's· virtually

complete dependence on petroleum shipments, not only the costliness but also·

the uncertainty of maintaining the vital flow of oil under the hazards of

political instability in the Middle East and in Southeast Asia. A variety of

energy sources indigenous to Hawaii (as well as nuclear power plants, which

apparently are not yet scaled down to a size economical for Hmvaii) are being

2/ In 1976, the amount coming from hydroelectric power was estimated at
.40-percent while 6.20 percent of the total energy consumption came from
the burning of solid wastes, i.e., bagasse. See Figure 1, "Flow Diagram
of Energy Consumption in Hawaii: 1976," in Energy Use in Hawaii, State
Energy Office, Department of Planning and Economic Development, November 1977.

3/ Rates supplied by the Hawaii State Public Utilities Commission. For
comparisons with Mainland cities, see Federal Power Commission, Typical
Electric Bills, (Washington, D.C., annual).
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investigated. These include solar collection, wind energy conversion, solid

waste and biomass conversion, utilizing the heat differential of off-shore ocean

waters, and geothermal energy.

These po.tential new sources of power offer promise of supplying significant

quantities of energy, taking "significant" to mean 10 per cent or more of the

4/
total electrical energy demand of the State.- At this writing, geothermal power

seems to offer greater possibilities of near-term development to economic signi-

ficance than any other indigenous energy source, even though solar heat is the

first to be used, already being utilized in many homes in Hawaii to heat domestic

water supplies, and the use of bagasse for generating electricity may be expanded.

The exploratory well, HGP-A, gives preliminary indication that one or more

geothermal reservoirs may exist in H~vaii, having a temperature and pressure

adequate for commercial exploitation, either in the production of electric power

or by direct applications of the hot waier/steam coming from wells tapping the

resource. It has yet to be established, however, that a reliable power source

can be located satisfactorily in an active volcanic zone; this will be tested.

Further, the projected research and demonstration facility will serve as a research

tool for appraising the geological and engineering characteristics of the test

well as used in production. Further, the facility can be used for researching

modes of direct application of the heat, as in agricultural and industrial uses.

By helping to define the nature and extent of the geothermal resource in

Puna, and by demonstrating how the resource may be used in electrical and non-

electrical applications, the facility may be instrumental in shaping the develop-

ment of this new energy source and in setting local standards for its util ization.

~! Comparison of these potential energy sources is made in'a 1975 report
of the (Hawaii) State Advisory Task Force on Energy Policy in Alternate Energy
Sources for Hawaii, Honolulu, Natural Energy Institute of the University of
Hawaii and the Department of Planning and Economic Development.
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2. IMMEDIATE AND LONG-TERM PROGRAMS AT THE GEOTHERMAL RESEARCH STATION

Now the Station consists essentially of a geothermal well which is

muffled and fenced off for security. A wellhead generator and other faci­

lities needed to use the well for research and demonstration (described in

Part 3) are to be installed about one year after the contract with the

Department of Energy is signed--a one-year design period followed by a

one-year construction period is anticipated. The generator will probably

be installed toward the end of the construction period. This time-frame

breaks the programs at the Station into two major phases--activities before

installation of the generator and after.

A. Pre-installation programs.

After permission to proceed is received from the State and County

governments, a series of flow tests will be conducted to collect data necessary

for designing the turbine generator. The information required includes fluid

chemistry analysis, composition of gases, fluid heat, pressure, corrosion samples,

etc., and will be obtained by flowing the well for periods up to eight hours per

day, usually less, during daylight hours of weekdays. No testing will be done

before 7:00 a.m. or after 7:00 p.m. A maximum of 20 tests is anticipated and

as few as 10 may be needed. Flows will be conducted with the existing silencing

equipment, which limits noise to approximately 80 decibels, measured at the road

adjacent to the site.

During construction of the facilities listed in the next part (approx­

imately nine months from early 1979), there will be a series of equipment shake­

down tests. Before the odor and noise control systems are in place, tests will

be limited to the aforementioned times and duration. However, once noise and

smell are so contained that: the operation of the well is not·· a nuisance, (holding

both sources of pollution to levels much below what is required by law), the flow

tests may be continuous for as long as the shakedown testing requires. Similar

testing will be done after the total turbine generator is installed.

-8-



B. Post-installation programs.

The wellhead generator is planned to be on line by early 1980. From

that time, results of generating electricity from a geothermal reservoir in a

young volcanic region will be analyzed in terms of stability and efficiency

relative to oil-fueled generating plants. It is also planned to study direct,

non-electrical uses of geothermal fluids in agricultural, industrial and aqua­

cultural applicati~ns, as noted in Part 3.

Program Implications

While the long-term implications for the Island and State of Hawaii of

a successful demonstration of geothermal energy are great, the environmental

effects of the Geothermal Research Station itself are quite limited. Part 4

demonstrates that the operation of the well has caused no significant changes

in ambient air or water conditions measured before drilling; that there is no

endangering of valued flora or fauna; that no archaeological sites are near the

4-acre project. Nor would demands of any significance be made upon the housing

supply or social infra-structure of Puna (described in Part 5) by the score or

so of persons who would be working at the Station at any time. The other impacts

of the project are essentially esthetic -- noise, smell and appearance -- and

these largely subjective factors are considered repeatedly (above and in Parts

3 and 6) because of the importance of setting a high environmental standard in

the operation of this public facility.

However, it is the long-range effects of this demonstration project which

may be of greater impact, if the Station stimulates geothermal drilling and

resource application in Puna and elsewhere. For this reason, much of the

Statement (Parts 5 through 9) addresses the question of how Puna District

would be affected by a broader geothermal development.
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3. DESCRIPTION AND USE OF THE HAWAII GEOTHERMAL RESEARCH STATION

The Station will consist of a research power plant and facilities for

research and development of electric and non-electric uses of the geothermal

resource. The power plant will assist the development of geothermal energy

in Hawaii through the demonstration of how electricity can be generated from

the heat of a young volcanic geothermal reservoir. The operational risk levels

associated with energy production from this source will be evaluated and

environmental constraints that may be associated with the long-term production

of fluids from a reservoir of a volcanic regime will be determined.

The R&D facilities will test concepts, hardware components and sub-systems

involved in electrical applications of the resource. Further a wide range of

non-electrical uses can also be tested at the Station, including agricultural

applications, such as controlled-enviro~~entcultivation; industrial food-

processing, such as canning, freeze-drying and juice preparation of locally

grown fruits; and aquacultural applications, such as raising baitfish.

Details in the following description rely on the grant proposal to the

Federal Department of Energy to fund a wellhead generator and associated

facilities for the project. Although some details are subject to change

depending on the funding obtained -- the statements are sufficiently firm to

give specificity to the project design.

Functionally, the R&D facility proposed for construction at the HGP-A well

site will consist of these elements:

A. Equipment for extracting hot fluids from the experimental well for

various applications and then returning the effluents back into the geothermal

reservoir below the site. Figure 3 identifies these components: (1) the exist-

ing well; (2) the silencer; (3) the drain field; (4) the steam-water separator;

(18-20) the iron catalyst injection system, clarifier, sludge drier and compactor

to remove hydrogen sulfide (HZS); and (22) the cooling towers. The injection

well shown (21) will be added if feas ible and necessary. (See page 66)
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B. A power plant for converting geothermal energy, as steam, into

electricity, including: (5) demister; (6) turbine; (7) generator; (8) condensors;

(12) switchgear; (13) transformer; (15) loadbanks for handling power in excess

of what can be transmitted or used on the site; and (9) a control center.

C. The R&D test facility (23) consisting of no more than three test

pads for trying out electrical and non-electrical uses of the geothermal resource,

as exemplified above.

D. Necessary administrative facilities, shown in the upper left of

the artist's sketch (Figure 2), including an office, laboratory, maintenance

area, storage and parking.

E. Not shown on the sketch because it is not yet located, but to be

within the 4-acre site: a visitor's education center, a shelter area outside

the working spaces to house exhibits and audio-visual aids explaining the geo­

thermal phenomena and how the resource is being utilized.

A more detailed description of the facility, its setting and individual

components follows.
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General Description

The 4-acre site divides naturally into an upper and lower portion of

-roughly two acres each. There is presently a water pond on the upper 2-acre

portion~ which was used to supply water during the drilling of HGP-A.

The general grade of the property falls to the southwest and appears to

be very porous. No drainage problems appear imminent. There are two ways

that used fluid from the research station could be disposed of, namely,

through a drainage pond or through a reinjection well. During the design

phase of the project, both methods will be studied and a decision will be made.

If a drainage pond is used, it will probably be excavated on the upper portion

of the site, which will remain essentially undeveloped.

The facilities indicated are located in an area approximately 200 feet

by 400 feet running in a northeast direction from the Pohoiki Road and completely

surrounded by a security type chain-link fence. The redwood slatted cooling

tower has been placed between the road and all of the equipment to present an

esthetically pleasing appearance and to keep the tower downwind of the plant

components to prevent water carry-over to the plant. The power plant, consist­

ing of the turbo-generator, demister and barometric condenser, has been located

close to the production well and steam separator to keep the insulated, large­

size piping lengths as short as possible because of their high cost. Any

objectionable noise from the existing silencer in the present location should

be muffled from the populated areas by the cooling tower. The switchgear and

transformer area is adjacent to the turbo-generator to reduce wire lengths and

to take advantage of the adjacent location of the HELCO grid. _
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URE 2: Artist s R&D Facility.Geothermal
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Specifics of the Proposed Facilities

It is again noted that the generator and associated equipment have yet

to be selected, and there may be minor variations in the plot plan of the

research station when the major items of equipment have been selected and the

design completed. It is anticipated that the design phase will be completed

12 months after the project's start date. Thus, the facilities on the accompany­

ing plot plan are those now anticipated for the research station; they closely

resemble the equipment that will eventually be installed, but some changes or

modifications are probable.

1. ?roduction \~ell HGP-A

HGP-A is the well drilled to 6,435 feet by the Hawaii Geothermal

Project. The. fluids from HGP-A will be used to run the turbo-generator system

to produce electricity. HGP-A has tested out with temperatures in excess of

600 degrees Fahrenheit, and a wellhead pressure between 60 and 70 p.s.i. This

pressure is sufficient to power an electric generating unit of several mega­

watts. Up to five megawatts of electricity will be sold to the Hawaii Electric

Light Company.

Any electric power generated at the station in excess of what is sold

will either be utilized to experiment with electrical applications in the R&D

test facility or be dissipated in the station's resistive load banks. Valves,

gauges, accessories and mounting equipment will be installed on the wellhead

to control and monitor fluid flow.

2. Silencer

A silencer will muffle the noise that accompanies the release of

geothermal fluids to the atmosphere to prevent a nuisance to the persons living

in the vicinity and to protect the personnel working in the area.
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3. Drain Field

The drain field is the existing pit into which geothermal fluids from

the well are presently discharged. If a reinjection well is drilled or a new

enlarged drainage pond is developed, this drain field will no longer be needed.

4. Steam-Water Separator

The function of the steam-water separator is to receive the two-phase

fluid as it comes out of the wellhead and separate it into steam and water.

The two-phase fluid enters the separator through a tangential inlet duct and by

centrifugal action the water is separated at the walls and settles to the bottom

of the vessel while the steam rises over a central pipe that serves to exhaust

the steam. The liquid phase is exhausted from the vessel and sent to the drain­

age pond. This piece of equipment will be 25-30 feet high.

5. Demister

A demister is a cylindrical tank with an internal arrangement which

promotes a centrifugal separation of particles. The function of the demister is

to remove entrained water droplets from the steam, before it enters the turbine.

Steam coming from the steam/water separator contains minute quantities of water

and dissolved solids. If these droplets are permitted to enter the turbine,

they will cause erosion and corrosion problems that will reduce the life of

the blades and cause shutdowns and costly maintenance problems. The demister

will reduce the moisture content of the steam to a level that can be tolerated

by the turbine for long-term operation.

6. Turbine

A condensing turbine will be used in which the steam expands in several

stages and supplies shaft power to an electric generator. The turbine will be a

20 to 25-foot high structure.
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7. Generator

The generator transforms the mechanical energy from the turbine into

electrical energy.

8.a. Barometric Condenser and 8.b. Hot Well

The function of the condenser subsystem is to condense the vapor

exhausting from a turbine and reduce the back pressure on the last stage. To

accomplish this it is necessary not only to condense the water vapor but also

to remove the non-condensable gases that accompany geothermal steam. The

condenser subsystem, therefore, consists of a condenser, steam eductors to

remove non-condensables, and water supply and pumps.

9. Control Trailer and Motor Control Center (MCC)

These are two transportable 8'x8 I x24' building modules, adjacent to

the turbo-generator, which house the motor control center and office for the

power plant. This building has been isolated from the other support buildings

because of the separate function and operation of the power plant.

10. Lube Cooler

This piece of equipment cools off the lubricants for machine bearings.

11. ~erhead Duct

The function of the overhead duct is to house the insulated conductors

which serve as feeders from the generator to the substation. The feeders from

the substation to the station service transformers will be conductors routed in

a similar fashion.

12. Switchgear

The generator and low voltage switchgear protects and separates the

generator from the transformer. It also supplies the plant with all the low

voltage power needed.
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13 • Trans former

The transformer steps up the low voltage power from the generator to

HELca transmission voltage.

14. HV Switchgear Assembly

The high voltage switchgear assembly protects and separates the trans-

former from the HELCa system.

15. Load Banks

These load banks will dissipate any excess power generated from the

generator system which cannot be transmitted.

16. Lightning Arrestors

These prevent lightning from damaging the facilities and equipment on

the power plant site.

17. Instrument Air Compressor

The air compressor system provides compressed air as needed for

instrumentation.

l8.a. Iron Catalyst Injection and 18.b. Coagulant Aid Injection

The iron catalyst system is an H2S abatement system which includes

the catalyst injection system, the clarifier, transfer pumps, the flocculator!

clarifier, and the sludge handling system. The catalyst injection system

injects ferric ions (via ferric sulfate) into the cooling water in the cooling

towers. The ferric ions react with the dissolved H2S to yield elemental

sulfur, water and ferrous ions. As the cooling water is aerated in the cooling

tower, the ferrous ions react with oxygen to reform ferric ions, thus providing

continuous regeneration of ferric ions to sustain the H2S reactions which repest

continuously to yield sulfur. The sulfur thus formed is removed from the system

via clarifiers (after flocculation) as a sludge and disposed of in accordance

with County regulations. A maximum of 1,000 1bs. _pe;o day of sulfur will be

produced.
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19. Clarifier

The clarifier is a partially buried, pre-assembled steel tank in

close proximity to the injection pumps and well, and also close to the clarifier

sludge handling system located on the access road for easy removal of the sludge.

20. Sludge Dryer. Compactor and Container Fill

See "Iron Catalyst Injection" above.

21.a. Injection Well and 21. b. Injection Pump (provisional)

The injection well and injection pump are used to reinject all geo­

thermal fluids extracted from the resource less those used for research and

demonstration applications or evaporated in the cooling tower.

22. Cooling Towers

The function of the cooling tower is to provide the water required

to con~Ese_t!l~v~p~r that ~s __ex~~ust_ed_ J~0l!! the _tu~j;,i}l~L and the ya1'.~~_that

enters the interstage condensers of multiple stage gas ejectors. This is

accomplished by cooling the water, including the condensate, from the condensa­

tion temperature (llSoF) to the condenser feed water temperature (8SoF). The

cooling is done by the evaporation of water which occurs when air is passed

through a curtain of falling condensate/cooling water. Cooling towers will be

the most visible pieces of equipment at the research station because of their

relatively large size.

The cooling tower depicted in the plot plan is composed of three

modules, each of which is 60.S by 29 feet, 18 feet high, and sits in a concrete

basin 1.S feet deep. Another type of cooling tower that could be utilized is

a 36-foot square unit within a total height of 53 feet.

The water which will be used for the initial fill of the cooling

tower system and used for the make-up of the cooling tower will be water that

is produced by the existing production well in the form of condensation from

the separator and from· the turbine generator. Because the geothermal water
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analysis indicates that the water has a relatively low concentration of salts

or other impurities (other than the H2S), the geothermal water will be more

than satisfactory for the cooling systems and any search for additional or

alternate sources of cooling water is not necessary.

23. R&D Test Facility

The research test fac.i1ity will be designed to accommodate experiments

in electric and non-electric applications in support of local, State, and national

needs to develop and utilize geothermal energy. The test facility will consist

of up to three test pads, one of which will be designed specifically to test

energy conversion systems. The test pads will have concrete floors and each

pad will be approximately 3S feet square. All test pads will be supplied with

three geothermal fluid types (steam, hot brine, and a bi-phase mixture of steam

and saturated water) for optional use by experimenters. In addition, electrical

services, cooling water and compressed air will be provided to the test pads,

as will instrumentation to monitor the temperature, pressure and flow of the

geothermal fluids.

The test pads will be covered by a roof to protect the test equipment

from the rain.

24. Site Piping

Piping will be routed throughout the site on elevated pipeways. Pipe,

pipe supports, and pipeway structures will be designed and painted and coded in

such a manner as to permit efficient maintenance procedures.

Lines carrying hot fluids will be insulated for both personnel protection

and heat conservation. Expansion joints or expansion loops and pipe anchors will

be utilized where required. Vibration isolators will be used on pumps and air

compressors. Bypasses and flanged connections will be used on control valves,

flow orifices, and other equipment where frequent calibration or maintenance may

be required.
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25. Louvered Redwood Fencing

Slatted. .redwood architectural screens and selecred plants will be

placed around the site of the research power plant to mask the industrial

appearance of the equipment.

26. Visitors' Education Center

An exhibit will be constructed on the site to explaih the processes

of generation and use of geothermal energy res~urces. The exhibit, intended

for both local residents and tourists, would include color photographs, audio­

visual aids and possibly demonstration exhibits. It will lie at the periphery

of the project site, but within the 4.1 acres, at a precise spot yet to be

determined.

27. Roads, Parking and Security

The access road and plant roads will be designed to handle the legal

maximum -l(mgdi- for 11:lgnways o-f--s-emi=-trailers -(55feet):-

Parking will be ~ro~ided in close proximity to each of the operating

functions of the research facility, as indicated in the plot plan. Parking

areas and roads. will be paved.

In addition to the entire area being surrounded by a fence, the

switchgear yard and the maintenance and work yard are further protected with

an 8-foot chain-link fence and barbed wire.
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4. ENVIRO~r;:.1ENrAL SETTING: THE DISTRICT OF PUNA. PRIOR TO GEOTHEID1AL DEVELOPI'1ENT

1/
A. The physical environment generally.-

The Puna District, site of the exploratory geothermal well, is the

easternmost projection of the Island of Hawaii, comprising approximately one-

eighth of its 4,038 square miles.~mch of the District is formed by undissected

volcanic uplands, that of Kilauea to the north and that of Kalapana to the south,

but between, running from the Kilauea Caldera Complex eastward to the sea around

Cape Kumukahi, is the Puna cone and crater area, marked by pu'us and craters of

recent eruptions, notably that of 1955. Figures 4 and 5 show the.historic lava

flows on the Island of Hawaii and in east Puna.

With an estimated mid-1976 population of 7,800, Puna is the second

most populous of the nine districts of the Big Island -- some distance behind

South Hilo District, where approximately 40,000 people live. The basis of

--eempa-rison-icsmacl.e clea-rer bynot-ing-thaton-ly-two"towns"-in -- Pun~-iKea-!au- and--

Pahoa, contain as many as -- and not much more than -- a thousand people. Most

of the residents of Puna live near the chief enterprise of the area, the Puna

Sugar Company, or in widely spaced clusters of houses along the coast. A

slowly increasing number of people have homes in the new and largely undeveloped

subdivisions which have been drawn across the map of the District, served by

county-dedicated roads. There are only a dozen houses within a mile radius of

the drill site itself.

Over half of the Puna District is thinly covered by histosols, sparse

organic soils, which commonly occur on geologically young lava lands. In a band

stretching across the west central part of the District -- to the west of the

well site -- is an area of entisols, weakly developed soils found on old beach

1/ Much of this section is derived from a report of the Hawaii Geothermal
Project: Environmental Baseline Study for Geothermal Development in Puna, Hawaii,
(University of Hawaii, September 1976).

-22-



1960

N
II!

10

10

~------+---"----20·

o

o
Contour interval 1000 feet

Datum is mean seo level
,.....------=---!::!.:~:.w.=~~~W.!<:~_+:__----19·

Topography by U. S. Geological Survey

20 ---+-----t

19·--1-----...:=~~

FIGURE 4: Map of the Island of Hawaii, showing the five ·major volcanoes
that make up the island, and the historic lava flows.

From:· Volcanoes in the Sea, Gordon A. Macdonald and Agatin T. Abbott,
University of Hawaii Press, p. 52.

-23-



o c
N

t~"·50'

EXPLANAT10N

~§;J Lava flows of 1955

I
~ ':'r .oJ Spotter and cinder cones
. _ at vents of 1955 eruption

------ Boundary of older lava flow

--- Rood

0C::i==::::ie=;;;;;;;;;;;;;;;;;;i2 mlies

Contour intervol 100 feet

Datum is mean sea level

TOllOQraplly by U. S GeoloqicOI Survey

FIGURE 5:

From:

Map of east Puna (the east rift zone of Kilauea), showing the
lava flows of 1955 in relation to older historic flows.

Volcanoes in the Sea, Gordon A. Macdonald and Agatin T. Abbott,
University of Hawaii Press, p. 86.

-24-



Atlas of Hawaii, ..(University Press of iIawali, 1973), y. 21.

1.'

_1Q~1l~i~!
Geothern
Well sit

. .)'

r..~.,.
plnu..

Dill
Ilooptort.

"-'UI

AProject Site

Puna
HAWAI'I

¥I:GlTRE 6;

.116'

"/ ,....',... " .. ") .

13 '." .. : ,.~."
~ / '; j'Jp••••
~, . ",,·k.lull..

,/ . . . W.hu..rn.hnul ~,."I.

• •, , ,I
I

I
I i

,
18 11 14

Froml

1.'



. NUlilN

..

0--

Kiapu

WELLSITE-~

.-::r,To:;-.--+------1

(
o

)

C:mtours shown in feet

Source: Hawaii Geothermal P-roject loJ'ell Completion Report,
HGP-A, Kingston, Reynolds, Thom & Allardice, Ltd.
(Auckland, N.Z., 1976)

FIGURE 7 : Site Locatico,
~xperimental Well

.__.__.. ~Gl'.~.k. .. _. .

-26-



_.-.---- .. -/0-

\

LOCATiON MA!=
~lJl,,; I in.• aooc r+.

P~OF='05EO

H A WA / 1 GEOiHE~MAL. ~t:S E:A~ e H SiAi 10 N

;0. H·64.... 1·"
e. l!IK eo ; SAKAMOTO

Pu.na, Island of Hawaii, !-lawaii
Seale: I ir>eh· loo-F_+

TAX MAP '· .. ·0': a

c:. S. fI, NO. 11!l,1~1

SURVEY DIVISION
DEPARTMENT OF ACCOUNTING ANC GENERAl. SERVICES

. STATE OF HAWAII (J.W.K. HOY. 10, Ie.,,,

FIGURE 8: Map of 4.1-Acre Parcel -- Site of HGP-A.

-27-



z
o,...
:

,

\~

\
\

--------
--

·.Land Use District Bounc
County of Hawaii.

URIAN

AGRICULTURE

CONSERVATION

I:::::::::::::::::), }...........

c:::J
c::r

FIGURE 9:

nl IIU A



\
\
:OPHIKAO

f

I
I

~.

/
)

(
PROJECT I i

~ITE (;
/

I

/ .
•

•

•
. /

~/
/

\

\

\
\ 0

\ \:.
\ \ t
~~L-~

I
i
I

\

4t

/
I

0
I

;

I .11

\ 0
\ \

\
.. \

\ ~ -: Jr

• \
\

\ .11'c: \

• MIDIUM DINSlTT

~ LDW DINSITT

*kl INTlNSIVI AGalCULTUaAL

~ IxrlNSIVI 40alCULTURAL

:::::J ORCHARDS

• O"'N ARIA

~ CCNSnVATION

::::::::::::1. ALTt.NATI Ua.AN IXPANS'ON

FIGURE 10: Land Use Allocation Map
County of Hawaii
General Plan •

PUNA DISTRICT



sand and volcanic ash. On this land has developed an area of marked environ­

mental contrast: there is fertile soil and lush vegetation over the lower-lying

fields, while the geologically younger upper slopes are dotted with ohias, which

are the most common and most widely distributed species of native trees in Hawaii.

Despite abundant rainfall, much of the area around the geothermal site, where

recent lava flows have blackened the land, is a suburban wilderness of empty

subdivisions. In a few places, thin plumes of steam mark vents where the under­

ground heat of the area escapes into the atmosphere. To the east, however, lies

one of the major papaya areas of the State, and to the west, beyond a stretch of

sparsely occupied subdivision, are productive sugar lands. Along the coast, the

ocean beats against black lava cliffs. lfuere there are beaches, they, too, are

usually black, produced by the explosion of hot lava meeting the sea.

The fact that the project area was covered by lava flows as recently

as 1955 ~e<:e~sar_i1y _~nte.!'s_ iJ:'lto aDy~o:osLderation of--long-ter-m development.­

There is yet no means of estimating the probability of another lava flow, or

of a disabling earthquake, over the decades that a geothermal field may remain

in operation. However, the vulnerability of a geothermal field to such destruc­

tive forces is not total. While any surface installations -- the gathering

lines, separators, condensers, generators, etc. -- may be destroyed by quakes

or by flows which are not diverted (as by protective dikes), the wells themselves

are not necessarily so vulnerable. An earthquake of 7.2 Richter-scale magnitude

was experienced as HGP-A was being drilled and scarcely affected the operation,

so stable was the bore. Since lava flows seldom exceed 15 feet in depth, the

wellhead could be protected by a reinforced concrete casement; even if a ~yell

site should beinnundated with lava, as long as the wellhead was clearly marked,

it could be opened up again in several years, after the lava cooled.
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B. Groundwater supply*

The hydrology of the Puna District is not well established. The

general hypothesis, as in other portions of the Hawaiian Islands, is that the

area is underlain by a lens of basal water floating on salt, with a relatively

narrow band of dike-confined water (not floating on salt water) running across

the southern part of the District, and with a coastal zone of brackish basal

2/
water west of Kalapana.- As noted below at page 62, it may be that basaltic

dikes block off the fresh water lens from the geothermal reservoir tapped by

the experimental well.

Sampling of seven water wells within a radius of about two and

one-half miles from the geothermal well site revealed high salinity (above

270 mg. per liter) in four of the seven and at depths no greater than a few

hundred feet below sea level. While salination of basal water due to inter-

mixing with underlying salt water is a common phenomenon in coastal areas,

where unconfined fresh water lenses are thinnest and easily perturbed by

tidal effects or heavy pumping, the relatively high salinity of inland wells

(such as Malama-ki, Geothermal No.3, and Airstrip Well -- see Figure 11)

suggests that the Ghyben-Herzberg lens, in which fresh water floats on salt

water, if it exists in the portion of Puna around the exploratory well site,

is subject to greater intrusion by salt water at the high temperatures of this

geothermal regime.

* Research on this section was done by Or. Robert W. Buddemeier, Associate
Professor of Chemistry, Dr. Peter Kroopnick, Associate Professor of Oceanography,
Dr. Theodorus Hufen, Research Associate in the Hawaii Institute of Geophysics,
and Dr. L. Stephen Lau, Director of the Water Resources Research Center.

2/ H. T. Stearns, Geology of the Hawaiian Islands, (Honolulu, Department of
Land 'and Natural Resources, 1967. Reprint of Bulletin 8 of 1946).
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Groundwater in the area and, for control purposes, rainwater samples

as well, were tested not only for the chemical characteristics (Table 1), but

also for its microbiological qualities (Table 2). Moderately high values for

coliform bacteria were recorded at Isaac Hale Park Spring, where the geothermally

heated pool is used ,for casual bathing, and a much higher count was observed for

the sample from Allison Well. Otherwise, no results of a cautionary nature were

reported in ·the baseline study. As testing or the exploratory geothermal well

proceeds, the existing water wells will be monitored for changes in chemistry

or microbiology which may accompany the test flows.

C. Geothermally-related chemical toxicants in air, water, soil*

Particular attention must be given to ascertaining if the chemicals

commonly found in geothermal water or steam pose a threat to the environment.

-B'rom- Hay- 19-~5~t-o daee ,- the- enviI'ons -of-HGP-A- have been tes-t-ed for-mercury -and - -

toxic gases, particularfy the sulfur compounds known to be emitted in geothermal

areas. With respect to the fixed gases -- SOZ and HZS -- there has been no

evidence of change from pre-drilling through recent flashing experiments (Table 3).

These values have been consistently at or below detection thresholds and well

under hazardous levels in spite of the proximity (Z5 miles) of natural vents

in the Volcanoes National Park which supply these sulfurous gases continuously.

In these fumarole areas, the measurement during 1971-76 yielded peak values as high

as 25 ppm for 502 and 5 ppm for H
2

S. These toxic emissions apparently reach the

HGP drill site area only infrequently and for brief periods. Their lack of

persistence may be an important environmental consideration. Aside from convective

* Dr. Barbara A. Siegel and Dr. Sanford M. Siegel, respect.ively Associate
Professor of Microbiology and Professor of Botany, jointly investigated potential
effects on air quality, the soil and plant life in the area, with the assistance
of Dr. Thomas Speitel, Research Associate in the Department of Botany, and the
following students voluntarily TN'orked with the Professors Siegel on geotoxicology
testing: Willie Cade, Helvin Calvan, Anna LaRosa, Kapuanani Lee and Hope Stevens.
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IAtlLE 1. CHEMICAL DATA ON GROUNDWATER AND RAINWATER
!

PUNA. HAWAII. PRIOR TO DRILLING

. EXPLORATORY GEOTHERMAL WELL

:>LD STATE NAME DATE Tit pll Na
le

" K Ca Mg C1 RCOJ S04 Si02 N
IeMr

~O. NO.

1-5 2986"'01 PAHOA STATION 1-6-75 7.30 36.0 2.72 1.58 2.7 1J.5 48' 21.1 50.0 0.252 ·0

)-7 2487-01 KALAPANA STATION 1-6-75 28.5 7.68 89.6 ,5.20 5.30 6.6 132.2 38 37.2 44.5 0.070 0.
} 3080-02 KAPOHO SHAFT 1-6-75 25.5 7.80 85.8 6.60 42.4 J7 16.9 372 20 53.6· 0.J78 0,,

1-:6 3081-01 AIRSTRIP WELL 1-6-75 33.0 7.42 23a 13.6 23.0 26 303.5 48 204 71.3 0.014 ·0,

2881 ALLISON WELL 1-7-75 37.5 7.35 216 10.8 13.4 15. 281 132 69.2 24.1 )14 (0.

ISAAC HALE PARK
SPRING 1-7-75 36.0 7.75 2020· 86.0 32.4 200 3534 56 507 81.5 1.218 o.

'-9 2783-01 HALAMA KI WELL 1-7-75 ' 52.3 7.02 2105 109 66.8 210 3811 144 471 100.7 0.280 o.

~EOTlIER.HAL Q3 1-7-75 93.0 6.85 2050 :190 76.8 52 3274 30 314 96.6 0.003 o.

RAIN AT KALAPANA
STATION 1-6-75 . 4.5 0.25 .0.25 0.75 7.2 "'2.5 0 0.024 <.0.

TlliPERAWRE GIVEN AS °c

frCUEMlCAL DATA IN mg/l

I\I:N0
2

' NO) 88 N

I
W
+'­
I



TABLE Z MICROBIOLOGICAL QUALITY OF GROUNDWATER
• I •

PUNA. HAWAII. PRIOR TO DRILLING
. i

EXPLORATORY GEOTHERMAL WELL

DATE OF I COLIFORM MPH FECAL COLIFORM MPH
.. WELL/SHAFT NO. STATE NO .. NAME SAMPLE i No. per 100 uU No. per 100 ml REl1ARK

9-5 2986 PAllOA' 1;-6-75' <3 <3 I1nchlorinated
8amp1e

9-7 21,61-01 KALAPANA 1-6-75 <3 ,(3 Unch10rinated
sample

9 3080-02 KAPOHO SHAFT 1-6-15 I 1,60 <3

9-6 3081 AIRSTRIP 1-6-75 (3 <3

9-9 2783 HALAMA KJ: 1-7-75 <3 <'3

ISAAC HALE
BEACH PARK 1-7-75 1500 7·
HOT SPRING WATER

2881
c

Yell bottomALLISON 1-1-75 )24.000 93
mud in sample

I
u.>
lJ1
I



TABLE 3

TESTING FOR CHEMICAL TOXICANTS AT THE

HAWAII GEOTHERMAL PROJECT WELL: A CHRONOLOGY

RESULTS OF ANALYSIS

DATE STATUS OF FIXED GASES l
A" 2 Water3 MERC~RY . 5

WELL S02 H2S lr Soil Pl ant

May 1975 Pre-drilling <0.5 <0.5 1.1 2.5 43-59 130/2635

May 1976 Post-dri 11 i ng <0.5 <0.2 1.2 5.0 141/356 160/571
~ --

-~une 1976 Prefimlnary <0.5 '<0.2 1 3.0
well test

July 1976 Flashing <0.5 . <0.2 9.9* 4.6

November 1976 Well shut down >10.0*

April 1977 Well shut down <0.5 <0.2

July-Aug. 1977 \~e 11 shut down <0.3 <0.2 0.8

1 In ppm

2 In llg/m3

3 In 119/1

4 In 119/kg

5 Nutgrass within Sam, Ohia-fern at ca. 100m distance.
* These high values for mercury, even when the well was shut down, seem to
reflect elevated activity along the East Rift with the formation of new
emission centers, such as Heiheiahulu, rather than emissions from the well.
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and wind dispersal processes, these gases may be oxidized both photochemically

and biochemically to sulfates, and the capacity both of soil microorganisms

and vegetation for metabolizing these sulfur gases may contribute to ecological

"detoxification."

The same consideration cannot be applied to mercury. It is a potential

toxicant in any form, although more so in elemental and alkyl forms. Various
3/

figures have been cited for maximum allowable air mercury. Schroeder- has

3
suggested an 8 hour occupational limit of 10Wg/m but recommends no more than

3
O.lwg/m for continuous exposure of the population at large. Applying a

3
provisional Federal exposure value of lWg/m as a reference figure, it is

obvious from Table 3 that HGP drill site levels were at threshold up to the

flashing experiment, but it is also clear that up to the 22 July 1976 flashing,

the mercury levels were area values not related to drill site operations.

Hawaiian thermal areas are essentially like those elsewhere in the world with

respect to mercury in air, water, soil and plants (Table 4), with norms tending

to be appreciably higher than in nonthermal areas.

The upsurge of air mercury levels during flashing was originally

thought to have been a "burst ll releasing accumulated mercury at depth. During

the July 1977 testing, it was not known that a new East Rift Zone emission center

-- the Heiheiahulu spatter cone about eight miles to the east of the well -- had

been active for SOme months. When that was made known, the cone was tested and

found to be a highly intensive mercury emitter and the probable source of the

relatively high level recorded at the flashing of HGP-A. Subsequent measurements,

made in July-September 1977, show the presence at the well site not only of air

mercury but also of S02and H
2

S0
4

-- although the well itself:had been shut down

1/ Schroeder, H., Air Quality Monograph No. 70-16, American Petroleum
Institute, Washington, 1971.
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TABLE 4

MERCURY LEVELS OUTSIDE THE HGP-PUNA DRILL SITE AREA:

COMPARATIVE AIR AND WATER DATA, 1971-1976

Air

SAMPLE

Thenna1

Hawai i

Iceland

U.S.S.R.
Kamchatka-Kuriles

Non-therina1

lcel and·

New York

Cincinnati

Eastern Pac; fi c
(open sea-west of California)

HG CONTENT

0.7-40.7

1.3-37.0

'. 0.3-18

.. --0. 04-0-.-3 .. .
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since May 1977. The presence of these toxic gases can only be ascribed to

natural area contamination, not emanating from the well itself.

Tests conducted since drilling of HGP-A began have yielded no evi-

dence of a sustained build-up of mercury or any other potentially toxic ele-

ments at or~ound the well site that can be attributed to geotherma~ energy

development operations. The conclusion reached by the researchers is that

"there is no reason to assume that HGP-A itself has any negative emission fea-

tures beyond nuisance value H2S and noise, but is (itself) influenced by its

proximity to natural geotoxicant sources.,,~1

D. Flora and Fauna

(i) Plants*

While there are trees on the Puna landscape -- the ohia just noted,

roadside or backyard mangoes, citrus, monkeypods and other ornamentals -= the

__J1i.s_tri.ct_is by no means__ forest-cov.ered.-.--Ther-e -ar-e--fou-r st-ate -fo-rest-I."es-erves-

in the District (Nanawele, Malama-ki, Keauhohana and Puna), but only the latter

is extensive and none rate among the choice timber areas of the Big Island.

Norfolk pines have been planted east of Pahoa in an attempt to supply the local

Christmas tree market, but they have not flourished.

It was beyond the resources of the Hawaii Geothermal Project to assess

the lesser flora of the Puna District in any detail. However, an area within a

mile of the drill site was examined, and it seems sufficiently representative of

those inland sections of the District which are not either in cultivation or

~I S. M. and B. A. Siegel, "Emissions at HGP-A and Natural Vents, July-August
1977," Hawaii Geothermal Project Geotoxicology Supplement (HGP 4.1), August 22,
1977, p. 4. Suppression of noise and smell is discussed in Section 5, below.

* Research on this section was done by Barbara A. Siegel and Sanford M. Siegel,
assisted by Thomas Speitel and the following students: Willie Cade, Melvin Calvan,
Anne LaRosa, Kapuananai Lee and Hope Stevens.
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well populated -- and these relatively empty places comprise the bulk of the

District -- to warrant inclusion in this description of Puna at large.

The well site is on an exposed lava flow of 1955. The undisturbed

part of the flow consists of barren~, covered by a dense growth of lichens,

with scattered ferns and ohia lehua. Further off, around Lava Tree State Park

approximately three-quarters mile to the west, there are araas of forest, con­

sisting primarily of ohia, the size of the trees being related to the age of

the underlying lava flow. Hence, most trees are small to medium height, but

there are infrequent kipukas (islands of growth on land not subject to recent

volcanism), in which some trees reach up to 100 feet. The groundcover around

the ohia trees consists largely of false staghorn ferns, grasses and several

species of wild orchids. Around the larger trees are some treeferns and ieie

~ - - v~irles -~F-rey-c-i-net-:ia-a-rborea-)-. ---Al-l-th-ese-endemic-spec-ies-a~e--common-to-aI"eas--­

of Hawaii covered by lava flows of no great age.

In locations disturbed by roads, footpaths, trails and bulldozer

tracks, however, there is a heavy admixture of introduced trees, shrubs, vines

and grasses. Such exotic flora are found, for example, in the vicinity of Lava

Tree State Park and in many areas downslope from the well site. This exotic

plant population includes mango trees, papayas, guava, bamboo, KUKui trees

(Aleurites moluccana), sugar cane, bananas, Indian pluchea, Jamaica vervain,

and sensitive plant (Mimosa pudica). A stand of Norfolk pines, already noted,

rises between the well site and the Park, and there are groves of albizia along

the road and at the Park.

It is impossible to make an absolute determination as to the absence

of endangered and threatened species of plants within any are-a of apprec iable

size around the well site. However, in the process of making baseline studies

of possible geotoxicants sometimes associa ted with geothermal activity, quadrat
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and transect analyses were carried out in Hay 1975 and re-examined in January

1976 at the well site.1/ The genera of plants found at the site, identified

in consultation with Dr. Darrel Herbst, then of the Department of Botany are:

ageratum, andropogon, arundina, asclepias, brachiaria, carex, cassia, castilleja,

cuphea, cyperus, desmodium, dicranopteris, emilia, erichtites, erigeron, lantana,

lycopodium,melastoma, melinis, metrisideros, nephrolepis, pluchea, pteridium,

rhychospora, rubus, saccolepis, spathoglottis, sphenomaris, stachytarpheta,

tritenia, and vernonia.

Comparing these genera with the most relevant list of known endangered

genera and their familial associations -- a tally of families, genera and

species prepared by Charles Lamoureaux, Professor and Chairman, Department of

Botany for the adjacent Hawaii Volcanoes National Park -- and with the compre-

Secretary of the Smithsonian Institution to the Congress of the United States

as House Document N. 94-51, 15 December 1974, it is concluded that endangered

and threatened species of plants, if present at all at the well site, are

extremely infrequent. Thus, the probability that well site operat ions will

present this type of biohazard is deemed to be minimal.

With respect to the more general qu~stion of hazards to vegetation, it

should be noted (1) that toxic emissions resulting from well operations are not

likely to differ from those normal to natural vents and magmatic outgassing in

Hawaii, and (2) that natural populations established by post-eruption coloniza-

tion in areas of recent or current vulcanism are likely to be more resistant

to toxic geothermal emissions than would be the case in non-volcanic locations.

1/ The mode of analysis is described in a report of the Hawaii Geothermal
Project, Environmental Baseline Study for Geothermal Development in Puna, Hawaii,
(Honolulu, September 1976).
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(ii) Animals, particularly birds

The region of Puna around the geothermal well site, limited as it is

in natural food sources for mammals, is not rich in fauna. The sugar cane

fields to the west and the papaya farms to the east of the site support the

rats which are found on all eight main islands of Hawaii. The mongoose is also

well established locally. On the slopes of the mountains of the Big Island

feral goats are at once quarry for hunters and problems for those who would

preserve the ecosystem, but they do not come to this section of Puna.

The only valued animals which might be disturbed or conceivably

threatened by geothermal development in the District are birds. There are on

the Island of Hawaii several species of indigenous or endangered species, and

it was necessary to study the area around the well site to ensure that none of

~ese species were adversely affected by the geothermal exploration. Consequently,

the environmental assessment was limited to birdlifewhich might feed or breed

in the area of Puna near the well site.*

Field observations in February 1976 were concentrated on looking for

the two species of endemic land birds which might be expected at the low eleva-

tion (approximately 600 feet above sea level) of the drill site. These are the

Hawaiian hawk (Buteo solitarius), which is classified as "rare and endangered,"

and the Hawaiian short-eared owl, or pueo (Asio flammeus sandwichensis). No

evidence of either was found -- perhaps because most of the native vegetation

in the area has been replaced by exotic plants -- but of course it is possible

that at times both species may occur in the general area. The hawk, in particular,

is a wide-ranging species. This, however, is speculative, since no evidence was

found.

* The assessment was made by Andrew J. Berger, Chairman of the Zoology
Department, University of Hawaii at Manoa.
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Nor is the area heavily populated with introduced birds. During

the survey, only seven species were observed:

1. Spotted dove (Streptouelia c. chinensis)

2. Melodious laughing thrush (Garrulax canorus)

3. Japanese white-eye (Zosterops j. jaoonica)

4. Gommon myna (Acridotheres t. tristis)

5. House finch (Carpodacus mexicanus frontalis)

6. Spotted munia (Ricebird) (Lonchura punctulata)

7. Cardinal (Cardlnalis cardinalis)

It is the considered opinion of the ornithologist who studied the

area that the activities at the geothermal well site have had no adverse effect

on any bird species inhabiting the area. Even ,an adverse effect on some of

the introduced birds would not necessarily be detrimental, since SOme of these

species, as the house finch and spotted munia, have been highly pestiferous in

destroying crops on Hawaii, but no impact on any species was discerned.

In summary, with no evidence or past records of rare and endangered

species inhabiting the area, and no indication of adverse effects on introduced

species, it is concluded that any impact of geothermal drilling and flowing of

the well on the limited birdlife of the area adjacent to the site has not been

significant. A judgment concerning the impact of geothermal development which

might occur in other portions of Puna would of course require a localized study.

E. Archaeological Sites*

Puna has played a relatively insignificant role in the political

history of Hawaii. During all of its known history, the District has produced

* Research on this section was done by \~illiam Bonk, Professor of Anthropology
at the Hilo Campus of the University of Hawaii.
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,
no great family or chief whose support was crucial for control over land

contested by warring factions. Ivhy it was that Puna never developed a political

power base -- for lack of population or lack of adequate food sources to support

a sufficiently strong army -- is not clear, but it is evident that in Polynesian

times control over Puna was wielded by the bordering districts of Hilo and Ka'u.

consequently, there are relatively few archaeological sites in Puna,

say in comparison with the Kona coast or the northwest corner of the Island of

Hawaii, and there is no major site of archaeological research interest in the

District. Ivhat few sites exist are mostly along the coast, sotne distance from

likely areas of geothermal development, which are along the rift zones inland.

The most extensive archaeological site complex in Puna is Kahuwaii

Village at Makaukiu, above Cape Kumukahi, which is the easternmost projection

heiau, in relatively good condition, except for the sea erosion of its eastern

wall. Another ten miles down the coast are two additional heiaus and adjacent

sites with petroglyphs, at Apua and Wahaula-Puuloa.

More petroglyphs are found near Kapoho, about three miles inland

from Cape Kumukahi, a~d almost four miles from the exploratory geothermal well.

These figures are unusual in that they are cut into the face of larger upright

basaltic slabs, instead of the usual flat pahoehoe, and exhibit an "ear plug"

seen at only a few other sites in Hawaii.

In the same general area, approximately two miles north of Kapoho,

are the ruins of Kukii Heiau, repeatedly robbed of its stone -- for the building

of the foundation walls of Iolani Palace in Honolulu in 1879, again for Queen

Kapiolani's residence, and more recently for other construction.

With the exception of the petroglyphs at the Kapoho dome, none of

the archaeological sites of Puna seem to be in the path of likely geothermal
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development in the District. If the Kapoho area is planned or authorized

for development. protection of these petroglyphs should be assured before

6/
the development begins.-

F. Aesthetic Considerations

Three qualities of developed geothermal fields must be considered

for their impact on the aesthetic conditions of a geothermal area: they are

rather noisy, they may emit sulfurous fumes, and they are likely to be covered

with large structures. The noise caused by the escape of steam under pressure

can be considerable, enough to make conversation difficult within a hundred

yards downwind of a producing well. enough to be a nuisance to persons living

within about a half-mile of the well -- unless the steam is directed to a generator

or otherwise adequately muffled. With appropriate muffling devices. the sound
----- -- --- - ~ - -- ---- - - -------

~--- ~ -- ---~

level can be held down to tolerable levels, the tolerabilitybeing understood --

as a function of the number of persons affected and their sensitivity to noise,

as well as a function of decibels. There is only one house within a half-mile

of the present exploratory well site.

In any case, the noise levels of wells in any future geothermal field

in Hawaii must be considered before development takes place, both for individ~al

wells and, cumulatively, for a field. Given the expanse of little-used land in

Puna, and developing technology for muffling the noise, there should be means

for solving the noise problem in an environmentally acceptable manner. The

mode of dealing with the problem on this project is discussed below.

The consideration of proximity of the well to population also applies

to the sulfur smells (chiefly from HZS) which may be released from geothermal

~/ A brief description of sites in Puna is appended to the Environmental
Baseline Study for Geotherma~ Development in Puna, Hawaii. (Hawaii Geothermal
Project, University of Hawaii, September 1976).
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waters. HGP-A is regarded as relatively unsmelly by persons who h~ve worked

at the well -- no worse, for example, than the "rotten egg" odor encountered

near fumaroles in the Volcanoes Nat ional Park. However, during the '''ell

testing in April 1977, complaints were made by a few local residents. These

were referred to the chief sanitarian of the Department of Health on Hawaii.

His report of 12 May 1977 accepted the findings of the Hawaii Geothermal

Project biotoxicologists that emissions of HZS and other elements posed no

health hazard. That does not dispose of the matter of objectionable smell,

a highly subjective matter. It will be minimized by the use of "scrubbers'!

in the generator equipment, discussed below in Part 6.

Questions of aesthetic appearance arise when a sizeable geothermal

field is developed, since the field must have a network of steam-collecting

--- - pipes- to-suppl~-the _gener_ating_p_lant, __the plant its_el£,_~and may r_eQuir_e__c_o_o_ling_

towers to enhance the efficiency of the generator. (Under a vapor-turbine cycle

mode of production, the tm.,ers may not be required and less noise-control equip­

ment may be needed, but this technology is not yet available). However, this

4 - acre research and demonstration plant has a more limited aesthetic impact;

modes of dealing with it are also discussed in Part 6.

-46-



5. SOCIOECONOMIC CONDITIONS IN PUNA

A. Population

Population movements in the Puna District during this second half of

the tYentieth century have roughly paralleled demographic changes of the entire

county of Hawaii -- declining during the 1950's, remaining essentially stable

in the '60's, then rising in the '70's so that the estimated 1977 level is

somewhat above the population totals reported in the mid-century census.

Projections for future changes are positive, both for the County and for the

District.

TABLE 5

POPuLATION TRENDS: F..A~,j"AII COUNTY, SOUTH HILO AND PUNA DISTRICT
(1920-1990)

1/Year-

1920
1930
1940
1950
1960
1970
1976

1980
1990

Hawaii County

64,895
73,325
73,276
68,350
61,332
63,468
76,600

~. 2/
t;st~mates-

84-99,000
115-137,000

South Hilo

23,828
29,572
32,588
34,448
31,553
33,915
39,600

35-47,000
37-55,000

Puna District

7,282
8,284
7,733
6,747
5,030
5,154
7,800

5,500-10,000
8,400-13 , 000

1/ As of January 1 for 1920, April for (censuses of) 1930-1970,
July 1 for 1976; unspecified for projected estimates.

2/ Range established by three series of projections: one made
by Department of Planning and Economic Development, State of
Hawaii in 1975, another by Belt, Collins and Associates, Hono­
lulu, in 1973, and a third by Daly and Associates, Honolulu,
in mid-1976. The minima shown for Hilo and Puna in 1980 and 1990
are obviously too low, barring some catastrophe.
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The reduction in population for Puna -- as for Hawaii County as a

whole -- between 1940 and 1960, is at least partly attributable to the mechani­

zation of the sugar plantations, for long the chief employer on the Island and

in the Puna District. South Hi10 District, which demographically approximates

the City of Hi10, showed a growth over most of this period, to include over half

of the total Island population by 1970, a factor of significance to Puna, since

the District increasingly has COme to serve as a "bedroom" area for persons work­

ing in the city.

The lower end of the range of estimates of future population shown in

Table 5 appear to be too low, at least for Hilo and Puna. They might prove to

be true if the current depression of the sugar industry were to cause more layoffs,

and if tourism and other industries which have been replacing sugar in the

Is~~~d's e_c0tl0~Y: wer~_~oJ._eyeJ ~LOr~_~E-L~~t that_ basis of__J'ore_~~s_~:i.I1g __~~te~s

unduly pessimistic. A more likely and prudent assumption is that the growth of

population experienced in the Puna Dis trict during the first half of this decade

will continue, though perhaps at a decreased rate. A rise from the approximately

8,000 population now in the District to some 12,000 by 1990 seems to be a reason­

able expectation.

During the last six years, a disproportionately large part of the

population growth in Puna has occurred in the age bracket where people are most

likely to be in the labor market, from ages 22 through 44. The changing pattern

of age distribution has obvious significance for infrastructure needs of the

District. The under-22 portion of the population (37% in 1976) particularly

relates to projected demand for schools and play spaces, those between 22 and

64 for roads and police protection, those over 64 (13% in 19T6) for public health

services, recreation and mass transit facilities.
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B. Housing

Judging from the limited data available, the quantity of housing

available in Puna is relatively adequate. The basis of this observation is

an inter-district comparison made by the Department of Research and Develop-

ment of the County of Hawaii, shown in Table 6, which indicates that the ratio

of population-to-housing units in Puna was second lowest among the nine districts

of the Big Island and well below the county average.

T.ABLE 6

HOUSING UNITS AND POPULATION-TO-HOUSING UNIT RATIOS

COUNTY OF HAWAII, BY DISTRICTS

(1969, 1971 and 1973)

District . Housing Units as of:
July 1969 December 1971 July 1973

___R<i~iQ~f_P~op_~l ~t io_t'l__
to Housing Units:

July 1973

PUNA 1,777 2,049 2,561 2.42
South Hilo 9,654 10,925 12,218 3.15
North Hilo 590 539 543 2.83
Hamakua 1,510 1,575 1,597 2.85
North Kohala' 952 970 982 3.10
South Koha1a 849 947 1,138 2.48
North Kana 1,764 2,727 3,144 2.07
South Kona 1,041 1,134 1,164 3.09
Ka'u 1,046 1,100 1 ,171 2.97

County Totals 19,183 21,966 24,518 2.86

Source: Data Book 1975, County of Hawaii Department of Research and
Development (Hilo, Hawaii, 1975), Table 74, p. 69.
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Between 1973 and 1976, some 300 additional units, net of those razed

or otherwise removed from the supply, were constructed in Puna, bringing the

11
mid-1976 inventory of housing units in the District to approximately 2,900.-

This rate of increase in housing is greater than the growth rate in the District's

population, so the ratio sho,Yn in Table 6 is even more favorable now.

And, if recency of construction is a reliable indicator of quality,

the level of average quality should also be rising in Puna. In 1976, over

one-third of the units were less than six years old; about half less than 16

years old. Only about 5 per cent were judged to be in poor condition structur­

ally; less than 3 per cent lacked complete plumbing and kitchen racilities.11

(3y way of comparison, the 1970 U.S. Census of Housing indicated that 5.6 per

cent of all housing units in this state then lacked standard plumbing equipment.)ll

The supply of housing in Puna, then, seems reasonably adequate for the

_near term -- _enougIL_to support--anyo- modest-- increasein-popul-ation- wh-ich -mig-ht

accompany a limited economic expansion of the District. Since an even larger

supply of housing lies in Hilo and along the roads connecting the county capital

with Puna, all within a commuting range of less than one hour, it is difficult

to see any near term shortage of housing if geothermal development were to occur.

However, the social support structure needed to serve an increasing

?opulaticn may present different demands, even if the supply of housing itself

is adequate. New housing areas must be served by connecting road and perhaps

public transportation; by water supply and sewage disposal systems; police, fire

11 Based on unpublished data in files of Hawaii County Department of Planning.

11 According to the 1976 study of the Puna Development Plan prepared by Daly
and Associates for the County of Hawaii.

31 U.S. Census of Housing: 1970, Final Report HC (1) Al3, reported in State
of Hawaii Data Book: 1975, (Department of Planning and Economic Development),
Table 271.



and public health facilities; schools and libraries; and other infrastructure

which is most efficiently -- or at least customarily -- supplied by government.

These are examined next.

C. Infrastructure

Public investment in the Puna District, as measured against the

amenities taken for granted in more urban areas, cannot be said to be large.

Within the District, rather immediately available to the Puna population of

some 8,000 persons, are the following public facilities:

1. Water supply. Only around the more built-up areas in Kea'au

and Pahoa, and in the beach area around Kaimu does the Hawaii County system

provide a public supply. The distribution line serving the Pahoa co~munity

presently ends about a quarter mile from the HGP-A geothermal site, and would
- ... -'\' ' .. -. _., '-- - -- '. - _.

have to be extended to serve the extens ive housing subdivTs~6nsnearoy, if-- - - -

houses are constructed therein.

The few houses within a mile radius of HGP-A are supplied by rain

catchment. After testing of the well earlier in 1977, a complaint was made

that the rainwater supply of a house in the neighborhood had been contaminated.

Investigation by the Hawaii Department of Health showed that the contamination

was caused by the materials used on the roof and m the gutters, and had nothing

to do with the testing of the well.

2. Sewage disposal. There is no public sewage disposal or treatment

facility in Puna. Residences and other habitations must provide their own

cesspools, septic tanks, or other methods of disposal. So will the Geothermal

Project. If a sewer system has to be provided for the District at some time

in the future, it will be a consequence of population growth and not of geo-

thermal development.

-51-



J. Roads and highways. There are approximately 168 miles of county

roads in Puna, most of the mileage being along Highway 11, which connects Kea'au

at the northern end of the District with the Hawaii Volcanoes National Park;

along Highway l30,which COmes down from Kea'au to Pahoa in the center of the

District and then continues to the black sand beacnes on the southern coast of

Puna; and along Highway 132, which goes from Pahoa, through the papaya-growing

area near Kapoho and then to Gape Kumukahi, the easternmost point of the Big

Island. The geothermal sita is reached by the Pohoiki. Road, which branches off

from Route 132 and passes through the subdivisions near the site and then through

. the papaya groves about a mile from the sea. A coastal road, Route 137, damaged

by an earthquake in 1975, connects with Route 130 coming down from the north and

with the Chain of Craters road winding up to the Volcanoes National Park, but

travel along this touristically important route is interdicted by recent lava

_flows which-cov.er- several -.miles of- hignway-. (See~-F-igu-l'e-6.) -

The quality of the .Puna roads varies considerably. Highways 11 and

130 are generally broad and ·well-paved, while the Pohoiki Road is neither in

places -- for example in stretches near the geothermal drill site where the

highway .is unpaved.

4. Public transportation. Along with other readily accessible areas

of the Big Island, Puna is ser\·ed ~y a public bus system, based in Hilo, which

provides twice-daily service. There are no local taxis, shuttles or U-drive

companies; these are concentrated in Hila and its airport.

5. Police and fire stations. Within Puna District, there is a fire

station and a police station, both at Kea'au. Emergencies have to be serviced

from Hila.

6. Public health faciliiies. There are no hospital~ or clinics in

Puna District. The nearest hospitals are in Hila, less than an hour's drive from

most communities in the District.
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7. Schools and libraries. There are four public, no private,

schools in Puna: an elementary school at Keakealani, elementary-and-intermediate

schools at Kea'au and Mountain View, and a kindergarten-through-high school

at Pahoa, which is relatively central in the District. The single public

library in Puna is also at Pahoa.

8. Recreational areas and facilities. The one category of public

facilities with which Puna is well endowed is natural recreational areas. The

Hawaiian Volcanoes National Park is readily available by car. So are the beach

parks: Harry K. Brown, Isaac Hale, McKenzie, Kaimu Beach, the area around

Queen's Bath. Tour buses may be noisesome at the black sand beaches of Kaimu

and Kalapana, but seldom stop at the other beach parks. Less than a mile from

the geothermal drill site is Lava Tree State Park, also not much disturbed by

In the population centers, there are five ball parks or general public

parks, playgrounds at the Kea'au and Pahoa schools, and two gymnasiums open to

the public. The one moviehouse in Puna is at Pahoa.

Conclusion. It would appear that any large increase in population

for the Puna District would require expansion of the public water supply and

provision of a sewage disposal system, if the increase were concentrated in

urban-like neighborhoods, rather than spread out in detached farm areas. The

big uncertainty in the development of the District is whether the presently

demarcated but mostly empty subdivisions will be constructed on, or remain

vacant. Geothermal development would relate to this question, but would seem

to be of a second order of importance in determining the amount of population

growth and, hence, the- need for a public water and sewage system.

The pattern of growth, in an area as large as Puna, will obviously

be of importance in determining the need for/additional infrastructure investments.

-53-



Should that growth center near Pahoa and Kea'au, the population may perhaps be

served at a level of service acceptable to them by the existing schools, fire

and police stations, the parks and playgrounds. And it is this central area

of Puna, along the rift zone, where geothermal development is most likely to

occur. However, should areas zoned for subdivisions, but unimproved for want

of a sufficient demand for these residential lots, be rezoned and developed

for geothermally-related purposes, and should population growth move to areas

more remote from Pahoa and Kea'au, there may be created a need for more social

infrastructure investment, possibly including schools, playgrounds, libraries,

fire and police stations, and access roads for the new housing area. In any

case, it would seem that a larger population in Puna would require some local

health facilities for at least emergency care before patients are transported

D. Economic circumstances; jobs

(i) Sugar. Historically, sugar has been the principal source of

income in the Puna District. There are approximately 15,000 acres planted to

sugar cane in Puna, producing between 50 and 60 thousand tons of sugar annually,

or about one eighth of total sugar production on the Island of Hawaii. Acreage

has not greatly changed in recent years, but mechanization of the plantation,

here as throughout the State, greatly reduced employment in the local sugar

industry--from almost 2,000 in 1940 to some 500 in 1960. Since that time,

sugar employment in Puna has remained rather stable at about 500, including

jobs in the Puna Sugar Company mill as well as in field operations.

Profitability of sugar operations has varied enormously in the past

few years, with a temporary boom in sugar prices in the U.S. and world markets

in 1973-75 being followed by a precipitous drop in 1975-76. There continues
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to be great uncertainty concerning the long-run prospects for sugar production

throughout Hawaii.

(ii) Papaya. During the past decade other categories of agricultural

output have become economically significant on Hawaii and particularly in Puna.

The largest element of diversified agriculture locally is the growing of

papayas for markets on the Mainland and abroad, as well as in the State.

Almost 90 per cent of total papaya production in the State comes from Puna.

According to the Hawaii State Department of Agriculture, between 1970 and 1976

the area planted to papayas in Puna increased from some 1,000 acres to approximately

1,800 acres, and the value of Puna papayas which were sold rose from $2 million

to over $5 million. Ifhen that value is compared witr the annual gross value

of the Puna sugar crop (as unprocessed cane) -- which ranged from about $5

milfion--iri-T9iO-to some~24.-mUTlon-ln -tfie~unprecedented-boom--year of T97Z. - Dut

now again approximates the 1970 level -- it will be seen that papayas will

challenge the primacy of sugar production in Puna unless sugar prices are reflated.

Patterns of employment in papaya are quite different from those in

sugar. Due to mechanization and unionization, sugar employment is quite stable,

with little seasonality and little turnover in jobs. The ne':i1 papaya "industry,"

on the contrary, employs almost as many seasonal (late spring, early summer)

workers as it does full-time, year-round workers. In the past year approximately

500 persons were employed in papaya growing, harvesting and processing in the

Puna District, about the same total as for sugar, but representing only about

half as many man-hours.

Despite SOme difficulty in retaining workers, many of whom are not

unionized, and problems of getting dependable airline scheduling from Hilo to

the West Coast and mid-continental markets, papaya production in Puna has been

profitable and acreage planted to papaya is expected to continue increasing.
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Since heat is used to process both fresh papaya and juices or purees made from

the fruit, the papaya industry may be stimulated by the availability of geothermal

water.

(iii) Other agriculture. The production of macadamia nuts, market­

ing guavas and raising anthuriums and orchids are also of economic significance

in the Puna District. Great expectations for profits from macadamia nuts have

been only modestly realized, at least in Puna, where the sales value of this

. high-priced delicacy fell from $1.7 million in 1970 to $0.8 million in 1973,

according to the Hawaii State Department of Agriculture. A recovery in the

following years regained the million dollar level, but market resistance to

higher prices, increased foreign competition and continued problems in the now­

mechanized harvesting process raised questions concerning further expansion of

-p.roduc.tion and.. jobs...in. this_s.peci.al.ty a1;'J!.~.. E'eal<. s~asorr. emQl.oYII1~Il~. in .£una.

by C. Brewer and Co., based in Kea'au, is somewhat under 300, with even greater

seasonality of work than for papaya.

Guava production, highly touted for the Big Island in the 1950's,

has gained a modest base in Puna, where approximately 75 acres are cultivated

for this tropical fruit, most of it to be processed into juice or preserves for

bottling, canning or freezing. with improved efficiency in production and

market promotion, an expansion of this base of operations may well be realized,

but the impact on employment in. Puna would be quite limited. A small number

of self-employed persons work the orchards year-round and on a part-time basis;

harvesting is done mostly by students and other casual workers. Establishment

of a processing plant, should the level of production and the availability of

geothermal water in Puna justify on~ commercially, would establish SOme year­

round and seasonal jobs.



Oranges and other citrus fruit have been planted in Puna for commer-

cial marketing but the enterprise has not been successful, largely because the

fruit doesn't match the cosmetic standards established by the fruit industry

of California and Florida, but also because of the heavy seasonality of produc-

tion and the non-availability of facilities for making and freezing juice.

Many of the orchards are now out of cultivation, but might be brought back if

a local fruit-processing industry were to be stimulated by a geothermal water

supply.

Hore successful has been the cultivation in Puna of tropical plants

for the commercial market, particularly anthuriums and orchids. The proximity

of the Hilo airport, which not only creates an immediate market in the local

tourist trade but also ensures ready connection with markets in Honolulu, on

specialities. Puna now supplies well over half of the total commercial produc-

tion of anthuriums for the entire State, and approximately 90 per cent of Big

Island production. Despite large increases in output -- an approximate trebling

of sales between 1964 and 1974 -- the "industry" has remained essentially one

of family enterprise with part-time employment of workers outside the family.

In 1975, it was estimated that about 330 people were employed in cultivating,

picking, packing and wholesaling anthuriums in Puna, with a projected growth

of 20 to 30 jobs per year as the marketing of this flower retains its healthy

51
growth.-

Orchid cultivation for the market in Puna is in a much earlier stage

of development than is growing anthuriums. Several small orchid farms are in

production in the District, but nurseries for more intensive and better controlled

11 Estimates are by Daly and Associates, made in preparing their Puna
Community Development Plan (1976).
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cultivation have been established only recently. These, like the anthurium

enterprises, are mostly family businesses, employing in all fewer than 50

people. Good growing conditions and a large potential market is expected to

stimulate more production in Puna, but starting from such a small base the

additions to employment and income to be derived from this activity must be

expected to be small.

Table 7 presents a recent census of employment for Puna by industrial

occupation. It is informative, but requires explanation to make it square with

employment data presented above. Agricultural jobs, estimated for sugar,

papaya, macadamia nuts, e~., would come to far more than the 718 shown in the

table for "Agriculture." The table, using U.S. Census categories, puts jobs

in sugar mills and food processing plants under its own rubrics, and so many

o_L them_ in this _ins_t_ance may_ be _u_nc;ler ~}lan_u_tac turigg_J ~I_ Fhj,_cl!- ht;lp_~~"{p1~(n the

relatively large percentage under that classification.

The table does clearly show that Puna includes many people who have

urban-related employment, as in the stores, offices and schools of Pahoa and

Kea'au, those who commute to jobs in the hotels and shopping centers of Hilo,

or who work in the filling stations along the highway. The unexpectedly large

percentage under "Construction" and "Transportation, Communication, Utilities"

may reflect the employment of people who live in Puna but commute to jobs in

Hilo and adjacent areas.

There is no category in Table 7 for tourism. If there were, the

number of positions reported would be very small, for Puna is an area which

tourists traverse but spend little money in. There are no hotels, car rental

agencies or touristic restaurants in the District. Tour buses and individual

motorists do come down from Hilo in some numbers to see the black sand beaches

and the painted church near ~alapana-Kaimu on the coast of Puna, and sometimes
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TABLE 7

EMPLOYMENT OF PUNA RESIDENTS, BY INDUSTRY

,INDUSTRY .NUMBER PERCENTAGE
DISTRIBUTION

Agriculture 718* 24.9%
~

Fishing, Hunting 12 0.4
- - -- - - - - -- --- --- ~ - - - --~ -- - - -- -- - -'-7-:-4' - -Construction 502

~1anufacturi ng 309 10.7

Transporta ti on J Communications, Utilities 228 7.~

Retail/Wholesale Trade 548 19:.0

Finance, Insurance~ Real Estate 101 3.5

Servi~ (including government) 467 16.2-
Total 2:885 100.0%

. .* May eXClude some employment in sugar, papaya and macadamia nut processing•

Source: Office of Economic Opportunity Census Update, County of Hawaii (1976),
unpublished, as reported by Daly and Associates in Puna Community
Development Plan.
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they stop to see the steam rising from vents in the geothermal area (and,

currently, to see the experimental geothermal well), but after looking around

they head back to Hilo without having added to the gross product of Puna.

The research facility which is the subject of this E. I.S. will attract additional

sightseers. A more significant stimulus to tourism would be the construction

of spa facilities in the area, accommodations which might particularly attract

visitors from Japan, where geothermal spas are in great demand.

E. Summary

The Puna District is, by conventional American standards, relatively

undeveloped. Within an hour's driving time from the capital and chief city of

the county, and its international airport, Puna itself has only limited urban

areas and urban facilities. Across much of its lava lands, housing subdivisions

are laid out, but these yet contain few houses or construction crews. The

chief sources of employment are agriculturally based, though many of its 8,000

population drive to jobs in Hilo.

There is a potential for development in the diverse agricultural

activities of the District: papayas, guavas, macadamia nuts and tropical

ornamental plants, as well as the historic mainstay of Puna's economy, sugar

cane. The housing supply seems above average, both in quality and quantity,

and should be able to accommodate the projected population increase at least

for several years. Public services, however, will be strained by a continued

increase in population, including the systems for delivering fresh water and

removing wastes. There may well be a need for other infrastructure expenditures,

as for schools, police and fire itations, a local health service facility, etc.

However, in itself, the proposed R&D facility will have only a

negligible impact. A significant geothermal ~velopment in Puna would affect,

and be affected by, all of the foregoing considerations. It might compete for
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land with some·of the agricultural uses, though the areas most promising for

drilling may be too active thermally for commercial agriculture. It would

create jobs, both directly and indirectly, tending to relieve local unemployment,

which has been high, and also attract people from other areas. Depending on

the mode of geothermal development, it could diversify as well as enlarge the

base for economic activity in Puna, as by stimulating diversified agriculture

and also tourism, now only a negligible source of income to the population of

the District. The Visitors' Education Center planned for inclusion in the

research station will inevitably serve as a tourist attraction as well as a

learning facility.
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6. HITIGATING ADVERSE L"1PACT OF PRO.JECT; REVERSIBILITY

Because the Hawaii Geothermal Research Station utilizes but a·single produc-

tion well on a small site located in a relatively remote area recently subjected

to lava flows, the impact of the project on the environment is limited. Studies

summarized in Part 4 showed that emissions from the well would not harm the

human population, the flora or fauna. However, it was also shown that some adverse

effects of lesser gravity must be taken into account and mitigated.

Disposal of effluents and waste. When in operation, the well will discharge

from 60 to 100 gallons of liquid per minute, after the steam and hot water are

run through the generator and condensor. If allowed to flow freely, the effluent

would be a dangerous nuisance, because of its heat and the undissolved minerals

in the fluid. To dispose of the effluent, it will be directed to settling basins

within the fenced perimeter of the project area; there it will be absorbed in

~he-h~ighly po'J;-ous~ cinde-I'/-l-a-va~-su-J:'--f-aG-eand.-t-hen- ~percQ-late thl:oug-h-tne -under-l~Y'i-ng-

strata into the geothermal reservoir below. As previously noted, there may be no

potable water lens below the well site -- if there is one adjacent, it is apparently

blocked off by dikes of basalt rock at the southern boundary of the East Rift
1/

Zone.- Because of the relatively large silica content of the geothermal water,

the settling basins will be backhoed as they are coated over to restore the

porosity of the surface and the silica deposits removed perhaps to be used as

fill. The smaller quantities of sulfur cleaned out of the condensors from time

to time may have enough economic value to be collected and sold; if not, they

are easily disposed of as non-toxic waste products. (see page 66.)

1/ This is the conclusion reached by Harold T. Stearns in his report on The
Geothermal Well Field in the Puna District, Hawaii, dated April 4, 1977. However,
other geologists differ, and so it cannot be said confidently. that discharge water
will return to the reservoir; it may go into basal water and to the sea. Given
the small rate of discharge from one well, the impact on groundwater in an area
of such high rainfall as the well site -- approximately 125 inches per year -- is
insignificant and probably undetectable. For a field of many wells, however, the
cumulative effects of discharging into basins would have to be studied to guard
against possible pollution of ground water supplies.
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Wastes 6f the persons working at the site will be disposed of by a

cesspool or chemical system installed for that purpose.

Noise. The installation of a generator ~vill itself reduce the noise level

of the well, now approximating 80 decibels at the road adjacent to the site, since

the escaping steam will be channeled through turbines and acondensor, and this

equipment in turn will be enclosed within the walls and roof of the generating

station. The existing separator/muffler will continue to function; the overall

design of the project is expected to reduce the noise- level to a fraction of what

has already been experienced at HGP-A so that the project will not be an auditory

nuisance.

Smell. Tests by the Hawaii Geothermal Project have demonstrated that the

gases from the well are not hazardous, but -- as with the effluents naturally

vented within the Volcanoes National Park -- they do smell. The irritant

Rarticul~rly~Ls_Q)I'drJ:)gen __sulficie__ fHZSJ ,_ whose_ro_t_ten_egg__ o_d_ox is enjoyejj_b_y__ __

few people. The human nose is extremely sensitive to this chemical: the

threshold recognition level is approximately 0.0005 parts per million, whereas

the health hazard threshold is 10.0 ppm.

To hold the discharge rate of HZS down to a level that will not offend

persons living near the project, a system of scrubbers will be installed with

the generator. Several techniques are available. ~vhich have proven effective

elsewhere: absorption by an oxidizing agent; absorption by activated charc~al;

direct combustion or catalytic after-burning; condensation; etc. A scrubbing

system will be selected from these alternatives and incorporated into the facility

probably a catalytic process.

Visual impact. The most conspicuous element of the geothermal research

and demonstration project to SOme persons will be one or two dooling towers,

some 18 to 50 feet high (depending on the design chosen), necessary for efficient

operation of the generator. The height will be kept as small as effectiveness
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allows. The low building sheltering the we llhead generator and condensors will

be screened by a wooden fence and shrubbery, if plantings are feasible. The

fence and cooling tower(s) will be of colors selected to best blend in with the

surrounding terrain ~~ essentially dark gray lava with sparse covering of green

plants and light gray~green lichens.

More conjectural and subjective would be the perceived effects of vapor

which may be emitted from the condensors in the cooling tower(s). Depending

on the ambient temperature and humidity, sometimes there may be vapor rising

from the project. If this is a problem, it is one of aesthetics, not biology,

since the droplets comprising the plume of vapor would be of rather pure water.

Parking will be off the adjacent Pohoiki Road so as not to present a

problem to vehicular traffic on that county road, presently not heavily used.

Aesthetics, generally. How the research/demonstration project will be

- ·-·-petCi:five(rTn-che-puha--set-clng-~-..;.--as-~n-rtl.congruous--irft"rus-ion-of-e-ecnnologyln----­

a relatively "natural" area, or as an interesting contrast to the lava forms ~~

will depend on the project design as well as the eye of the beholder. The HGP-A

Development Group which will be administering the project has undertaken to use

good design and landscaping to minimize intrusive impacts ,.;hich people are likely

to find objectionable, namely noise, smell and the appearance of structures and

the fencing around them. Should the project stimulate the development of a geo­

thermal extraction field, the same care can keep the development from being a

nuisance, but there is no gainsaying that the area will be changed.

Reversibility. The installation of a wellhead generator and provision of

demonstration facilities is, as far as commitment of natural resources goes,

essentially reversible. If required or warranted, the generator can be removed,

the cooling tower and other equipment dismantled, the well sealed. The conse­

quences would be economic, more than environmental, for a capped well is of no

use whatsoever, and a used generator may cost more to move than it is worth.
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The lava land of Puna,· stripped of the surface components of the project,. would

soon regain its natural state as the ambient ground cover once more took over,

leaving only the covered wellhead to mark the site.

There is yet a question whether the extraction of geothermal fluid

would leave the underground· resource itself unchanged. One of the chief purposes

of the project is to test the degree to which the reservoir is self-charging, so

that fluids are replaced from natural sources as they are drawn up the well.

If the answer is that there is no or minor recharge, then the resource is a

depletable one, like oil, that may be replenished by nature only over extremely

long periods of time. Should this be the case, the rate of depletion would become

a factor 'of concern to government planners, as well as to the agencies exploiting

the field, in controlling the rate of development and utilization of the Kapoho

geothermal field. Given the strong geological substrata, subsidence will not be

Danger from blowout. An operating hazard during drilling is the possibil ity

of an uncontrolled release of the highly pressured geothermal fluid. Consequently,

the present well was equipped with a blowout preventer, a heavy-duty device which

automatically chokes off the well in the event of a failure. If a reinjection well

is us.d, the same precaution will be taken during the drilling.

The existing well has been strongly reinforced dOi~n to 1,000 feet,

giving it a strength deemed capable of withstanding heavy shock or pressure.

As noted in Part 4, during the drilling of HGP-A an earthquake of 7.2 Richter­

scale magnitude was experienced in the area and the bore was not affected. As

to internal stress on the well and its fittings, they are designed to withstand

pressures up to 1,000 p.s.i., more than double the wellhead pressures at HGP-A

recorded to date.

Sulfur sludge disposal. As indicated above, the mode of disposing of

effluents from th~ well is presently expected to be a system of surface ponding.
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Should a study now underway show that it is necessary and feasible to drill

a reinjection well, then a closed loop would be constructed whereby: (1) geo-

thermal fluids would flow up the present well (HGP-A); (2) be directed through

the wellhead generator and to ,other non-electrical applica~ions at the project

site; and (3) the excess condensate would flow down the reinjection well back

into the geothermal reservoir below. The closed-circuit system retains all

elements in the geothermal fluids and so makes surface disposal of any waste

products unnecessary.

Because it may not be necessary or feasible to use a reinjection well

system, alternative plans are being made for removing most of the smelly hydrogen

sulfide before the discharge water reaches the settling ponds, or basins, which

would be used. Several H2S abatement systems are available, and they are being

evaluated before a selection is made; the scrubbers described in Part 3 have

devices yield sludge containing the sulfur "scrubbed" out, producing a problem

of disposal. These alternative solutions are being considered:

1. Bury the non-toxic sludge at an approved landfill area; or
2. Purify the sludge into commercial sulfur and sell it on

the market.

Either solution would be environmentally benign, so the choice would

essentially be a matter of relative costs.

Environmental monitoring program. The grant agreement with the federal

Department of Energy provides for monitoring the possible environmental effects

of operating HGP-A on the air, water and soil in the vicinity of the well. The

air and rainfall of the closest residential areas, as well as at test points

further afield in the Puna District, will also be examined to establish further

baseline data before the wellhead generator is put into serVice and the monitor-

ing will continue as operations proceed.
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7. SOCVI.L BENEFITS AND COSTS OF GEOTHE:R}IAL DEVELOPMENT

The environmental impact of a project limited to the present experimental

geothermal well (HGP-A) is demonstrably trivial. HGP-A has already been tested

repeatedly and the only untoward results have been some loud noise, which will

be muffled, and some smell from the emission of HZS, which will be scrubbed

when the facility is installed. We therefore conclude that the installation

of a small wellhead generator and conduct of a research and demonstration

program on the Puna site should not have any profound effect on the environment.

More significant by far are the possible outcomes of a geothermal resource

development stimulated by the project, a development requiring many wells and

perhaps a much larger generating station. This part therefore considers the

benefits and costs of geothermal development in Puna at large, and not merely

----t-ne-impac-t---of--HGP-A.- -------- --- -

Any new power source can become the genie released from the bottle. Vho

could have written an adequate environmental impact statement about the first

oil well in Pennsylvania, or about the first controlled use of nuclear energy

at Chicago's Stagg Field? And yet, it is rational policy to require an assess­

ment of potential new departures, such as geothermal energy, so that human

foresight can be directed, within its short range, to the maximization or

benefits from the projected development and to the avoidance of harm. Without

pretending to envision the ultimate impact of geothermal development on the Island

of Hawaii, it is possible to array the benefits and costs likely to be experienced

over the first decades of developing geothermal resources, as at Puna.

A. Potential Social Benefits

(i) An Indigenous Energy Source. Hawaii is most vulnerable to the

recurrence of an oil crisis, such as that which temporarily sobered the nation

in 1974-75, and to continued increases in the price of petroleum. Every other
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state either has its own energy supplies (Alaska) or is connected to a regional

power grid which can be fed at many points with oil or alternative fuels.

Non-contiguous Hawaii presently has neither its own fuel supplies nor connec-

tions to depend on, should the importation of oil into this State be halted

or become too expensive.

More than any other state, therefore, Hewaii has reason to seek energy

sources within its own boundaries, and currently, in different stages of advance,

searches are underway for means of tapping a variety of indigenous power sources.

These include solar energy, wind energy. ocean thermal energy, energy from

biomass conversion, and geothermal energy. While solar energy is already used

on a small scale for heating domestic water supplies, the utilization of geothermal

energy offers the technology most advanced for supplying other energy needs

l~ut~_~de5~:_~~gar industry, where the burning of bagasse is an efficient means

of generating power for the plantation mills and the communitie~ aroun~ them).

An indigenous power source, such as geothermal, ,"auld substitute for

oil, which continues to rise in price. The potential gain is not only in holding

down costs, but also in reducing economic uncertainty. After the 1974 oil embargo

by the OPEC nations, all large users of oil-fed energy must take into account the

possibility that without notice their power may be cut off, reduced or drastically

increased in cost. The possibility pervades the economic climate, reducing inc en-

tives to invest in energy-intensive enterprises, stimulating the construction of

oil-storage facilities and the substitution of less-energy-using methods for

energy-intensive technology. These reactions may be patriotic and, given the

uncertainty of supply, perfectly rational, but they do come at a cost. An

indigenous energy source, if commercially feasible, could more effectively reduce

dependence on imported oil, and at a lower economic price.
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(ii) Economic growth; more jobs; more State revenues (eventually).

In itself, geothermal development need not be a sustaining source of economic

growth or job creation. Initially, as wells are drilled and production facili-

ties at the field built for a new geothermal facility, the construction industry

,vould be stimulated. However, follo,ving the construction phase, if the only

application of the geothermal resource were to be the generation of electricity,

the economic significance would be extremely limited. Since power stations are

highly automated, only a few workers would be employed at a geothermal generat-

ing plant. They could benefit, and so could the owners and customers of Hawaii

Electric Light Company, but in all likelihood, the gains would be too small to

be visible in the economy of the State.

More significant economic effects would depend on the applications

made of geothermal power. In the event that large amounts of electricity ,vere

possible that many ne~ enterprises would be attracted to the Big Island, and

h .. . Id b d d . b 1/ Al . 1t at ex~st~ng enterpr~ses wou e expan e to create new JOS.- . ternat~ve y

-- or simultaneously -- firms which use geothermal water directly (such as fruit

processing, wood and paper production) and other applications (such as therapeutic

spas) might be clustered at the geothermal field, providing employment visibly

connected with the rte~·7 energy source.

Direct and indirect stimulation of employment would be particularly

beneficial to Puna. Unemployment rates in the District during the past few

years have averaged about 10 per cent, among the highest in the State. Unless

the prices and profitability of the local sugar industry are reflated, the

shrinkage of the plantations may be suddenly accelerated and in Puna -- and

generally on the Island of Ha,vaii -- that would threaten a major source of jobs

1/ A possibility which has excited great interest is a
cessing plant utilizing geothermally derived electricity.
plant may exceed 500 persons.
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and income. A diversification of agriculture and agriculturally-based industry,

stimulated by geothermal development, would be timely in the next decade.

Conceivably, the economic activity generated by geothermal development

on the Island of Hawaii might benefit the public sector, as well as the private.

In addition to royalties which the State \.;ould receive from the geothermal

deposits which it has reserved, State and County tax revenues would be increased

by a geothermal industry, as land values in and around geothermal fields rose

and taxable buildings and other improvements were put into place; gross income

stemming from the fields and from productive facilities powered by geothermal

energy would be subject to the State's general excise and electricity sales to

the public utility tax; profits and salaries from the geothermal "industry"

would be taxed under Hawaii's corporate and personal net income taxes. By the

,
would feed into the overall economy of the State, generating additional tax

revenues with the re-spending of each geothermal dollar.

However, during the remainder of the 20th century, net government

income from geothermal development in Hawaii is not likely to be forthcoming.
,

It is more probable that, at least for several years, the development of geo-

thermal resou=ces will require investment by the State government and its counties

at a level which will exceed the tax revenues from this new source. Already,

the State and County of Hawaii have granted $700,000 for the experimental well.

Even if no additional financial support is given for drilling wells, it is likely

that any significant economic development stimulated by geothermal exploitation

will also stimulate outlays by the state or county governments. These may either

be in direct support of geothermal utilization (such as access roads to the geo-

thermal facility), or the infrastructure investment (water supply, waste removal

systems) mentioned in Part 5 as being necessary to support population growth in

the Puna District.
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After geothermal development is well undeI\vay, the industry established

and the infrastructure in place, the development should turn into a net revenue

producer for the governments which have fostered it. That, however, is a long­

term prospect, one for the Twenty-first Century.

(iii) Decongestion of population. The creation of jobs in an expansion

of the Big Island's economy powered by a new energy source could help implement

the announced policy of the State administration to check the concentration of

population in and around Honolulu. Despite the enunciation of this policy at

the beginning of this decade, Oahu continues to hold more than four-fifths of

the population of the State, with no viable program for holding back increased

congestion in the capital city.

It is unlikely that development of a geothermal resource in itself,

~-unl-e-s-s-the-fie-ld~ wereurrexpected-ly -huge,-·· would -provi-d-es uc.h mas-sive-ernpl-oyment

as to cause the transfer of many people to the Big Island. And it may well be

that the Big Island \vould not welcome a large in-migration. However, a major

geothermal development could fuel a general economic growth in agriculture,

industry and tourism TN'hich the authorities of Hawaii County would either

welcome or be unable to control. How much of this hypothesized growth would

be reckoned a plus for the Island of Hawaii is a question of values, but,

should it occur, it would increase the gross State product and, perhaps, would

marginally reduce crowding on Oahu.

(iv) Environmental Effects: Geothermal versus Other Energy Sources.

It is not likely that geothermal development would improve the physical environ­

ment. In Part 6, it was concluded that drilling HGP-A has not had much impact,

and that the limited environmental effects of installing a generator and other

facilities to test the geothermal resource could be minimized by muffling,

scrubbing, landscaping, etc. However, a development stimulated by the R&D
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project would be of much greater environmental significance. and there may

well be people in the community who would prefer to leave Puna, and other

potential development sites, unchanged, or not changed in this way.

Presented with a choice between geothermal development and allow-

ing no change in the enviro~~ent, many persons might prefer the status quo.

Realistically, however. that is not the choice ~vhich will confront the people

of Hawaii. Given the strong probability that oil resources will become extremely

scarce by the end of this century, it is most likely that~ energy source

will displace oil, or that only grades of oil with high sulfur content will be

available at an affordable price.

If the alternatives available for Hawaii's future energy needs should

be limited to what is now technically and economically feasible, the choice

With these alternatives in view, a rational choice on environmental grou~ds

could well go to geothermal energy, which is much less polluting than coal or

other hydrocarbons, and less dangerous than nuclear power. In this sense, as

one of the least polluting pO't.er sources, geothermal resource development ,.ould

2/
be a positive factor for preserving the environmental qU2lity of Hawaii.-

2/ In the judgment of persons serving on the investigatory groups \vhich pre­
pared the report on Alternative Energy Sources for Ha'·Taii for the State Advisory
Task Force on Energy Policy (University of H~"aii and Department of Planning and
Economic Development, 1975), geothermal energy was preferable ,vith respect to
environmental impact over land-based use of coal, specifically in their relative
impact on water and air and in the discharge of solid wastes. An ocean-based
coal power station or the burning of liquified coal rated slightly better than
geothermal energy in the opinion of the three persons serving on the task force
on the environment, while in the opinion of some 50 people who-served on the
alternative energy source task forces, geothermal power was preferable to coal,
hO'tvever utilized. (2£.. cit., pp. K-3 and 4).



B. Potential social costs and their minimization

The opportunity costs of using geothermal resources will probably

be relatively low. The lands around the rift zones of Kilauea which seemingly

overlay the hot water are frequently picturesque but seldom of much economic

value. Only a small portion of these·lands are in cultivation, and use of the

terrain for housing is limited by many factors, not least of which is the seismic

activity of the area: it was subjected to an earthquake of 7.2 magnitude on

the Richter scale as recently as November 1975. Lands utilized in a geothermal

field within Puna are not likely to be taken from a~y highly productive a1ter-

native use.

If geothermal wells penetrated an extensive Ghyben-Herzberg lens, then

there would be danger of paying a high cost in endangering the local groundwater

~utlP1.y. g~v~ver, as .s~a.t_e~ above~_n.Part:.~L !=he exper'ience from. well-dri~~ing in

the Puna area does not seem to i~dicate the existence of a fresh water lens of

potable quality. For such fresh water reservoirs as may be encountered, appropriate

well-casing programs and well mainten~nce should be able to guard against pollut-

ing groundwater othe~vise usable for household needs or irrigation.

Other environmental pollution, which may add to the social costs of

geothermal development, can be held to a minimum by appropriate safeguards.

At the HGP-A tvell, mufflers are used to reduce the noise of steam issuing from

the wells, landscaping will limit the visual intrusion, constant monitoring

ensures that noxious gases or particulates do not.exceed safe maxima. In a

future production field, effluents can be reinjected into the reservoir after

passage through a closed system, to minimize the environmental impact of using

3/the geothermal resource.- .

~/ A framework for environmental oversight is provided in the regulations on
geothermal drilling which were in the process of being adopted by the Hawaii
Department of Land and Natural Reso urces at ,the time of this writing.
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More likely to be an obstacle to geothermal development than the

costs of environmental protection is obtaining the investment capital necessary

for creating a production field and application of the resource to productive

usages. The magnitude of such investment is considerable: it will cost tens

of millions just to create a medium-size electric power facility. How to raise

such funds for an investment as inherently risky as drilling wells into hidden

subterranean reservoirs will present the first economic barrier to geothermal

exploitation. If grants or low-interest loans can be obtained from the national

government (the Department of Energy has a loan program just getting well under-

way), the drain upon Hawaii-based capital -- and hence the opportunity costs of

the investment to the Hawaii economy -- can be kept down. Attracting investment

capital from the mainland U.S. or abroad could have a similar effect in terms

of opportunity costs, but would raise questions of out-of-state control over the

geothermal development and increase the out-of-state flow of funds generated by

a successful development.

A kind of economic cost which is unique to resources tapped by ,;ells --

that is oil, gas, water and geothermal resources -- is waste through competitive

exploitation. Since the reservoirs holding these subterranean resources frequently

underlie lands held by more than one party, there is a temptation for competing

enterprises to drill as many wells, either straight down, or slanted under adja-

cent properties, as will maximize their share of the output. However, such drill-

ing programs may not maximize total output from the field. On the contrary, by

puncturing the reservoir excessively, they may cause a loss of pressure which

leaves below the surface, unrecoverable except with costly techniques, some of

the resource which a more efficient drilling program could have tapped with

fewer wells.
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By its policies and regulation, the State of Hawaii can restrain

inefficient modes of exploiting a geothermal field. The proposed rules of the

Hawaii State Department of Land and Natural Resources relating to geothermal

wells allow for unit, or cooperative, development of a geothermal pool by several

drillers, but do not require this approach to resource conservation. It may

be that the limited facilities and expertise for deep drilling in Hawaii will

make for a monopoly in development of the resource, but if not, the losses from

uneconomical beggar-thy-neighbor exploitation could be significant.

C. Summary

Geothermal energy offers potential benefits to Hawaii, which, given

this state's virtually complete dependence on oil, are of importance to its

economy. Reducing this utter dependence by substituting indigenous geothermal

water for imported petroleum to fuel the generation of electricity would not

only reduce cash outflows (and perhaps hold down the price of electricity) but

would lower the present uncertainty of continued reliance on oil from overseas

suppliers.

However, a geothermal development limited to a small or medium size

(say 35 to 50 ~M) electric generating plant, would not have much impact on the

Hawaii economy. A substantial economic impact might result from a generating

facility large enough to bring down the cost of electricity and stimulate many

industrial applications on the Big Island (or, when technological breakthroughs

permit, the export of energy to indus..trial markets off the Is land) • ~Iultiple

use of even a limited geothermal resource might create in agriculture, industry

and tourism a significant number of jobs, not to be expected from an automated

generating plant itself.
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An increase in job opportunities on Hawaii would help the State to

implement its announced policy of minimizing further congestion of population

in and around Honolulu. Geothermal development and associated economic grO'V'th

in Puna would require the construction of water supply and waste disposal systems,

plus other infrastructure, to serve a larger population. Such public costs ~vould

offset, perhaps exceed, additional tax revenues generated by an economic expansion

based on geothermal production. Only after many years is it to be expected that

the royalties received on State mineral leases, plus the taxes on geothermally­

stimulated business, would exceed the cost to the government of preparing the

way for and perhaps participating in the development of the new resource.
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8. ALTERNATIVES TO PROPOSED ACTIONS

The question of alternatives to the proposed research and.demonstration

project for geothermal energy may be construed in two ways. The first is:

"What alternatives are there to this new energy source?" The answer to this

question is expanding the use of petroleum, on which Hawaii is now so heavily

dependent, or seeking other substitutes for petroleum. Those substitutes ~vhich

seem technically possible for Hawaii include solar, ocean thermal, wind and

biomass-derived energy, among indigenous sources, ~d coal and nuclear energy,

among the non-indigenous sources.

On environmental as well as economic grounds, it seems preferable to

secure indigenous energy sources, and such is the policy of the State of Hawaii.

Among the indigenous sources, geothermal power is at the stage of development

most advanced for the production of commercial and industrial power, as

-~ contrasted--wi.th-the- application oL-solar--energy for heating -.domestic water- - -

supplies, a technology already in use for that limited purpose. Geothermal

energy is not considered an alternative to ocean thermal, wind or biomass energy,

in the senSe of being a complete substitute. Rather, these. are complementary

modes of energy production which together may significantly reduce Hawaii's

dependence on imported oil.

The second construction of the question is: "Hhat alternatiye sit<:;s ha.'le

been considered for this geothermal research and development project?" Before

the well, HGP-A, was drilled, University of Hawaii geophysicists studied the

1/
Big Island over the course of two years.- They selected the drill site as that

1/ Several techniques were used to locate the site where there was the highest
probability of tapping a geothermal reservoir. These included infrared photography
from an airplane to find hot zones, geoelectrical surveys to find places of high
conductivity which may be associated with hot subsurface liquids, and microearth­
quake and microseismic surveys to identify possible geothermal activity at depth.
The most promising survey results converged on the area in the immediate vicinity
of HGP-A. For a listing of research publications reporting the results of these
and other investigations preceding the drilling, see the attached Bibliography.
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most likely to tap a geothermal reservoir within the areas open for such drill-

ing. (Locations within the Hawaii Volcanoes National Park and built-up areas

were excluded from consideration as being unavailable). The success of that

drilling now limits the R&D project to the area of the well, for it would be

costly, inefficient and environmentally disruptive to pipe the steam and hot
2/

water any distance from HGP-A.-

In summary, the alternatives to the proposed action are to abandon geo-

thermal testing or to do it at a place removed from the present ~vell. Abandon-

ment would slow down or possibly end for the time being the development on the

Big Island of geothermal energy. A long-range consequence would be to increase

the likelihood of bringing in coal-burning or nuclear power stations by the end

of the century, if oil supplies prove to be as scarce and expensive by that time

as it is widely predicted. Moving the proposed geothermal research station away

environmental effects of the project.

2/ The pipes necessary to bring the hot fluid from the wellhead to a
research/demonstration facility located away from the well would necessarily
intrude on more space; the heat lost in piping would reduce the efficiency
of the generator.



9. CONTROLLING FUTURE GEOTHERHALDEVELOPHENT

The research and demonstration project which is the subject of this E.I.S.

will in itself have minor environmental effects, but if it is successful in

its purpose of stimulating the development of a new energy source, the long­

run environmental consequences would be much more significant. The State and

county governments ~re therefore concerned over what controls they may have on

a nascent geothermal "industry": are there adequate mechanisms available to

them to check unwanted directions or degrees of its development?

The adequacy of any governmental controls obviously depends on the alacrity

and skill with which they are applied, but it is evident that there is no dirth

of control points over geothermal development.

A. Controlling Geothermal Uses of Land

-Land--Use -Law-(Gha-pt-el'" -2QSr -Par-t - I-,-RRS)

Most of the lands around the project are classified as "agricultural. II

To use such land for drilling or producing from geothermal wells, the owner or

operator must obtain a special use permit from the County Planning Commission,

subject to approval by the State Land Use Commission. Should either level of

government wish to direct or stop a given geothermal project, it has the means

at hand in the special use permit process -- subject to appeal to the courts

if permission is unreasonably withheld, but with a burden on the applicant to

show the unreasonableness of government action.

If geothermal development is proposed for watersheds, forests, parks,

wilderness areas or other lands classified as "conservation," permission must

be granted by the State Department of Land and Natural Resources, ~vhich has

control over areas so classified. The subzone called "Generai Use" admits

uses "not detrimental to a multiple use conservation concept," ivhich might

include geothermal wells, but the DL&NR would have to be convinced.
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B. Envir0nmental Controls

State Environmental Quality Control Law (Chapter 343, HRS)

Under the statute, any project which will probably have "significant

effects" proposed for conservation lands, within a shoreline setback area, on

a registered historic site, one which requires an amendment to County general

plans, or any project using State or County lands or funds, must obtain approval

by the Governor or his authorized representative of an environmental impact·

statement. Notice must be given to public agencies, as well as interested

private parties, who may voice their objection to·any aspect of the project.

National Environmental Quality Control La\v CPL 91-190)

If federal funds are used on a project, it may also be subject to

a federal E.I.5. Such was the case with the drilling of HGP-A, since much of

the funds were provided by the National Science Foundation· 'and then the Energy

--Rese~rch-and-Deve-l opment-AdministratiOn,-andsoit-isno'io1 -w-i th--th-is -project,

since funding 'ivil.l come from the Department of Energy. It is not 'clear if·a

private geothermal enterprise, using loan funds guaranteed by the federal

government, would be so subject.

C. Controlling Access to Geothermal Resources

5tate and County Lands. The 5tate of Hawaii no lds title, to large

parcels of land -- almost ~O per cent of the arGa of P.~laii County. for example,

-- and as landowner the government can control access to geothermal reservoirs

underlying its holdings. The ~ounty Of Hawaii itself owns land, on a much

smaller scale. It has title to two parcels in the geothermal area of Puna.

State mineral rights; Regulation. Since the Great Mahele, the

government of Hawaii has reserved for itself rights to minerals beneath many

parcels granted to private owners, and by Act 241 of the 1974 'Hawaii Legisla­

tur~, geothermal resources are defined as mineral.
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Under Chapter 182, HRS, ("Reservation and Disposition of Government

Mineral Rights"), the Department of Land and Natural Resources may issue leases

to drill geothermal wells on private lands where mineral rights are reserved, as

well as on state-owned lands. Conditions for getting and using geothermal leases

are set down in rules and regulations relating to geothermal operations presently

being considered for adoption by the Board of Land and Natural Resources. The

rules are concerned with environmental safeguards and protecting the productive

capacity of geothermal reservoirs, as well as safety and economic regulation.

D. Other Government Controls

General Plans. The 1977 Hawaii State General Plan encourages the

development of indigenous energy sources, but as yet has no specific develop­

ment plan or criteria for geothermal energy. Provisions relating to geothermal

development in the State General Plan and in the plan of the County of Hawaii

c_ould _sej;_J;)bje~J:ives __and boundary c_onditions_ which would--Oe hel-pf-ul~to t-he-~

Department of Land and Natural Resources, the State Land Use Commission, the

County Planning Commission, and other public agencies which have to respond to

initiatives for geothermal development.

Public Finance Methods. The pace, if not the direction, of geothermal

development can be influenced by discretionary fiscal actions available to the

State government. It may accelerate development by setting at low levels the

royalty payments it collects on State-owned geothermal deposits; by giving

special tax c~nsiderations (especially under the property, net income and general

excise taxes) to geothermal companies; by providing access roads, water supply,

sewage disposal and other infrastructure investment in support of new geothermal

'fields. Such indirect -- and conceivably direct -- subsidies could be conditioned

upon the State's satisfaction with private development plans. Tax incentives,

however, must be offered to all comers and so are a less flexible mode of control

over development of a new natural resource.
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E. Congruence with Government Plans

The joint sponsorship of the geothermal project by the State and

County of Hawaii bespeaks its fit into the plans and objectives of both govern-

ments. The new General Plan of the State, drafted by the executive and now

being submitted to the Hawaii State Legislature, singles out the development

of indigenous energy sources, including geothermal power, as an important

State objective for the last part of the 20th Century. The General Plan of

the County of Hawaii, adopted in 1971, makes no mention of the then-undiscovered

new energy source, but there is no conflict between the courses of action

recommended in the Plan for Puna -- developing agriculture and related industrial

activities -- and the geothermal research/demonstration facility of HGP-A.

Rather, the establishment of the geothermal station would implement the General

Plan policy of encouraging "the expansion of the research and development
~-- ----------~----1 t ---- ----- ~ ~----~~--- - ~- ---~---------~--------- ----~-~~--- ----~--------- --- - ------------

industry. II- If it is success ful, the Station will be a means of achieving

the goal of greater self-sufficiency in energy supply which the County of

Hawaii seems to be adopting in fact, though not yet by official proclamation.

1/ Hawaii County, General Plan, Hilo, Hawaii (1971), p. 10.
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10. LIST OF NECESS~~Y APPROVALS

Construction of a research/demonstration facility for geothermal energy

at the HGP-A well site requires the following governmental approvals or

scrutiny:

1. The Federal Department of Energy must approve the project, since

it is financing most of the costs, and will prepare its own environmental impact

statement to comply with the National Environmental Quality Control Law.

2. The Planning Commission of the County of HawaLi has been asked

to grant a special use permit, since the land involved is zoned agricultural.

The permit is subject to approval by the State Land Use Commission.

3. Construction of the structure comprising the facility will require

approval by the Department of Public Works, County of Hawaii, before the necessary

permits are issued.

4. Operation of the well will be subject to the rules and regulations

governing geothermal well operations, which have been formulated by the Board of

Land and Natural Resources.

5. The State Departmentof Public Health is responsible for checking

on air and water pollution which may be caused by this project, not only from

the operation of the geothermal well, but from sewage disposal on the site;

public health regulations must be met.

-83-



11. AGENCIES AND ORGANI~~TIONS CONSULTED IN PREPARATION OF E.I.S.

A. Federal

u.s. Army Corps of Engineers

u.s. Department of Energy (formerly Energy Research and Development
Administration)

B. State of Hawaii

Department of the Attorney General

Department of Health

Department of Land and Natural Resources

Department of Planning and Economic Development

Department of Transportation

Office of Environmental Quality Control

C. University of Hawaii

College of Arts & Sciences:

Department of Botanical Scienc~s

Department of ~licrobiology

Department of Zoology

College of Engineering

College of Tropical Agriculture

Environmental Center

H.ilo College

Water Resources Research Center

School of Public Health

D. County of Hawaii

Department of Public Works

Department of Research & Development

Department of \-1ater Supply

Planning Department

E. Public Utilities

Hawaii Electric Light Company

Hawaiian Electric Company
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F. Private

Chamber of Commerce of Hawaii

Congress of the Hawaiian People

Life of the Land

Ohana 0 Pahoa



12. COMMENTS AND RESPONSES MADE CONCERNING THE E. I. S.

The following letters were received in response to the E. I.S. Preparation

Notice and to the first draft of the E. I.S. Many other comments and suggestions,

communicated by memoranda within the Department of Planning and Economic Develop­

ment, were responded to by revisions in the text and are gratefully acknowledged

by the author.
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DEPARTMENT OF THE ARMY
u. S. ARMY ENGINEER DISTRICT. HONOI..UI..U

BUILDING 230
FT. SHAFTER. HAWAII 968~8

PODED-PV

Mr. Hideto Kono, Director
Department of Planning and

Economic Development
State of Hawaii
250 South King Street
Honolulu, HI 96813

Dear Mr. Kano:

24 February 1918

rMAR 1 \978 I
I ... ---1

DL''-O··reI

Thank you for the opportunity to comment on the environmental impact state­
ment for the Hawaii Geothermal Research Station at Puna, Hawaii. We have
reviewed the document and have concluded that the Corps will have no pel:mit·
jurisdiction over the project as described. However, we are interested in .

"-eo:e"outcomecrf- t-h-e--prtfle-c-t --b-e-c1:rus"e -o-f-o-ur--involvemant in the--R±-l-o-Compre--
hens i ve Study. .

It appears that the EIS addresses most of the relevant impacts, but it
appears to us that at least three areas of concern need further clarification:

a.There is only brief mention in the Environmental Setting.portion of
the EIS regarding the ambient atmospheric mercury levels in the Puna rift
zone. We feel that this existing condition,unrelated to the geothermal
well, may create a significant health hazard and may make the area an un- .
desirable location for prolonged human occupation. Any increase in mercury·
levels as a result of well operation may increase the hazard, regardless
of the extent to which ambient levels fluctuate naturally. Considered to­
gether with the recency of lava flows in the area, it is clear tha~ ~~

risY~ associated with geothe~2! development and associated population growth
in Puna should be stated clearly and evaluated.

b. The EIS discussion regarding the offensive smell associated with
sulfur sludge disposal and gases from the well does not adequately substant~­

ate the statements that contemplated odor control techniques wili effectively
eliminate the problem or reduce it to an acceptable level. The proximity
of growing housing developments (i.e. Leilani Estates) underlines the need



·,
•

PODED-PV
Mr. Hideto Kono

24 February 1978'

for effective controls. If the use of "scrubbers" or other techniques for.
control of sulfur odors has been proven adequate elsewhere, it should be
indicated•. However, if essentially unproven techniques are involved here.
it should be so stated and the risks involved should be discussed.

c. Reference to archaeology of the area (pages 22-23) did not indicate
whether or not a field survey was accomplished by an archaeologist or whether

~ the discussion was based solely on the consultant's general knowledge of
the Puna area. The potential for a~paodirig geothermal development in the
area suggests the need for an archaeological survey at a level comparable
to the biological studies uodertaken for this project. We also recommend
that you coordinate directly with the State Historic Preservation Officer
in order to satisfy Scate and Federal procedures on historic preservat10n•

Thank you again for the opportunity to comment. . " ..':

,~~~lY ~~.: JX.
-F... M~ PENDER--- -_.. -- ­
Colonel, Corps of Engineers'
District Engineer ..,

Copy Furnished:
Office of Environmental Quality Control
State of Hawaii
550 Halekauwila Street, Room 301
Honolulu, HI 96813

'.' :.

~:.

."': .....
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Kamamalu Building. 250 South King St.. Honolulu. Hawaii' Mailing Address: P.O. Box 2359. Honolulu. Hawaii 96804

March 15, 1978

DEPART1v\ENT OF PLANNING
AND ECONOMIC DEVELOPMENT

GEORGE R. ARIYOSHI
Governor

HIDETO KONO
Dire<ror

FRANK SKRIVANEK
Deputy Dire-ccor

Your Ref. PODED-PV

Colonel F. M. Pender
Army Corps of Engineers
Building 230
Fort Shafter, Hawaii 96858

Dear Colonel Pender:

Re: EIS, Hawaii Geothermal Research Station

Your comments on the subject E.I.S. raise a basic question of
social policy. I refer to the responsibility of a public agency in an
area, such as Puna, where the ambient air quality may be questionable, to
sustain or encourage human occupation. We start with the fact that there

. -is~~et__no~ambtent __air_.stam:Lar_d_Jor In.er_c_ury__set_by£.J~_.A. __Ibe .A9f!J1Cy.bg~_

recommended a maximum of 1.0 micrograms per cubic meter, but I am informed
by Dr. Sanford Siegel and Dr. Barbara Siegel, geotoxicology specialists
at the University of Hawaii, that this recommendation is a cautionary one,
yet unsubstantiated by laboratory evidence. It is a level exceeded in
Hawaii wherever the atmosphere is significantly i·nfluenced by emissions
from the Kilauea rift zone; for example, tests made at 2,000 meters above
sea level between the Big Island and Oahu have shown values in excess of
1. O.

As the section of the E.I.S. you referred to demonstrates, the
Drs. Siegel have demonstrated that there is no significant addition made
by operation of the geothermal well to the ambient mercury level. During
the February 1978 flashing, the ambient mercury level did not change
relative to its pre-flow value of about 1.5 micrograms per cubic meter,
and as a matter of fact, during the flashing of the well in November 1976,
the level recorded in the latter stages of the flow was actually lower
than what it had been at the onset of the flow--presumably because the
vapor plume had washed away some of the mercury content.

More to the point, perhaps, is the relation of HGP-A emissions to
federal standards. On the basis of data collected during three flashing
experiments, in November 1976, April 1977 and February 1978, it has been
found that under stabilized flow conditions the output of mercury was less
than one gram per 24 hours. This compares with EPA standards for coa1­
fired power plants of 2,300 grams per 24 hours and. for sludge/sewage
incinerators of 1,6DO grams per 24 hours (National Emissions Standards,
121:0461,1976).



Colonel F. M. Pender -2- March 15, 1978

This brings us back to the fundamental question you raise. Should
the government withhold developments in an area which is inherently
subject to atmospheric conditions deemed suboptimal, and may be adverse,
under a preliminary, cautionary standard? If so, then it is a problem we
share with the U.S. Army, for the ambient mercury levels at Kilauea
Mil itary Camp (KMC) are much higher than at the HGP-A well, since Kt-1C is
much closer to the sources of emission. Personnel of the Department of
the Interior in the Volcanoes National Park are also heavily exposed to
mercury 1eve1s well above 1. a mi crograms/m3, but perhaps that can be
rationalized as a risk attached to their work.

I think that the question you raise has to be addressed in terms of
alternatives. The alternative to geothermal power development in Puna, is
,real istically, not holding down increases in the population of the area,
but rather providing different energy sources. In the short run, that
will be another oil-fired gen'erating plant for HELCO. In the longer run,
lacking geothermal development, coal-fired plants are likely to be con­
structed. And the environmental impact of both oil and coal, including
mercury emission, is far higher per kilowatt hour than that of a geothermal
field.

From this we conclude that it is a responsible: act to encourage geo­
thermal development, as this project aims to do. Should it be determined

,_~h~! _a_Il1~~<;l!ry_l~'1~L Qf_ 1._Q_Qr_l._4_9r_~~I11~thinggf th~~_mClgrtituc:J~__\'I§r~._
indeed dangerous, then this project--along with all ongoing development
plans for the Puna District--would have to be reconsidered. In the absence'
of a scientifically established standard, we can take some assurance from
the fact that such facil ities as Volcano House and K1·1C have been used for
decades without apparent hazard to the people living there.

, With respect to H2S odors, the scrubbers we are investigating are
designs tested in use at other geothermal fields and found effective. If,
unexpectedly, they are not found to be effective here, reinjection will
be used. In any case, we are pledged to using whatever technology works
to keep the Geothermal Station from being a nuisance to its neighbors.
We will note in the E. I.S., as you suggest, that the scrubbers will use
technology proven at other geothermal areas.

The investigation of archaeology in the Puna District, as stated on
the bottom of page 20 of the draft, is the work of William J. Bonk,
University of Hawaii at Hilo, Professor of Anthropology. Professor Bonk
has been researching archaeological sites in Puna for more than a quarter
century, and the cumulative results of extensive field work underlie his
report.,

Thank you for your interesting comments.

HK/l k
cc: Office of Environmental Quality Control



UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

P. O. Box 50004, Honolulu, HI 96850

February 21, 1978

Mr. Hideto Kono, Director
Department of Planning and

Economic Development
P. O. Box 2359
Honolulu, Hawaii 96804

Dear Mr. Kono:

F ~B 23 :q!,:j_ .. ".-, ../

Subject: Hawaii Geothermal Research Station - Utilizing the
HGP-A Well at Puna, Island of Hawaii

We have reviewed the subject environmental impact statement and have
no comments to offer.

Thank you for the opportunity to review this document.

Sincerely,

c:tb/!~a::t;
State Conservationist

cc: Office of Environmental Quality Control



February 24, 1973

Hr. Jack P. K.:Jnalz
State Conservationist
U.S. Departnent of Agriculture
Soil Conservation Service
P. O. Box 50C04
Honolulu, Hawaii 96850

Dear fIr. Kana1z:

Subject: Revie\'I of Environmental Ir;:pact Statement for Hawaii
Geothermal Research Station Utilizing the HGP-A
~Jell in the Puna District, Island rJf Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station Utilizing the HGP-A Hell in the Puna District,
Island of Halt/aiL The revised EIS is presently in preparation and 'ilil1 be
available through the Office of Environmental Quality Control.

Sincerely,

Hideto Kono

HK/l k
cc: OEQC



United States Department of the Interior

FISH AND WILDLIFE SERVICE
Division of Ecological Services

300 Ala Moana Blvd., Rm. 5302
P. O. Box 50167

Honolulu, Hawaii 96850

Reference: ES .., ..- ..~ .....,-' ,.... "-..

February 8, 1978·
"

Office of Environmental Quality Control
550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

He: EIS- Hawaii
Geothermal Research
Station Utilizing
HGP-A Well at Puna
Hawaii

Dear Sir:

As requested by our letter of January 20, we have reviewed
the subject document.

We believe that, provided the liquid and solid wastes are
disposed of by the methods described, and that effluents are
not permitted to enter marine or freshwater environments,
the project will have little or no affect on fish and
wildlife resources. .

We appreciate the opportunity to comment.

Sincerely yours, ;:)

'-m~J/Vk~.
Maurice H. Taylor I
Field Supervisor

. cc: HA
npED
NMFS
HDF&G

"~"'" I

/
/

Save Energy and You Serve A merical



February 23, 1973

Your Ref. ES

Mr. Maurice H. Taylor
Field Supervisor
United States Department of the Interior
Fish and Wildlife Service
Division of Ecological Services
P. O. Box 50167
Honolulu, Hawaii 96850

Dear /vir. Taylor:

Subject: Review of Environmental Impact Statement for Hawaii
Geothermal Research Station Utilizing the HGP-A
Well in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station UtiliZing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is presently in preparation and will
be available through the Office of Environmental Quality Control

Sincerely,

Hideto Kono

HK/l k
cc: OEQC



HEADQUARTERS
FOURTEENTH NAVAL DISTRICT

BOX 110

PEARL HARBOR. HAWAII 96860

Environmental Quality Commission
Office of the Governor
State of Ha\'/ai i
550 Balekauwila Street, Room 301
Honolulu, Hawaii 96813

Gentlemen:

IN REPLY REFER TO:

OOlA: f1'JD: amn
Ser 320

1 6 FEB 1978

Environmental Impact Statemeht for the
HaHai; Geothermal Research Station

Utilizing the HGP-A Uell at Puna, Island of Ha\'1aii

The Environmental Impact Statement for the Hat/aii Geothermal Research

Station fontarded by your letter of 20 January 1978 has been reviewed,

and the Navy has no comments. The EIS will be retained by this Command

for future reference.

Thank you for the opportunity to review the EIS.

Sincerely,

R. P. ~:YSJEDT

~r:";" '. ::::.-=, USN
i.;:.); ",CT C;',/;L E:·:C::!EcR .
8Y Dk\.:.CTi~:\: Oi- 'ihE _~~'.~.·~\:~D,~NT_

Copy to: _.,
State DPED~
OEQC



February 23, 1978

Your Ref. 002A:FWD:amn
Ser 320

Captain R. P. Nystedt, USN
District Civil Engineer
Headquarters Fqurteenth Naval District
Box 110
Pearl Harbor, Hawaii 96860

Dear captain Nystedt:
I

Subject: Review of Env1ronmental Impact Statement for Hawaii
Geothermal Research Station Utilizing the HGP-A
Well in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station Utilizing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is presently in preparatiori and will
be available through the Office of Environmental Quality Control.

Sincerely,

Hideto Kono

-HK/llc
cc: OEQC



GEORGE R. ARIYOSHI
GOVE~NOR

JOHN FARIAS. JR.
CHAIRMAN, BOARO OF AGRICULTURE

YUKIO KITAGAWA
OEPUTV TO THE CHAIRMAN

BOARD MEMBERS:

STATE OF HAWAII

DEPARTMENT OF AGRICULTURE
1428 SO. KING STREET

HONOLULU, HAWAII 96814

February 7, 1978

MEMORANDUM

ERNEST F; MORGADO
MEM8ER.AT·LARGE

Sidney Goo.
MEM8ER • AT· LARGE

SHIZUTO KADOTA
HAWAII MEM8E~

STEPHEN a. L AU
KAUAIMEM8ER

FREO M. OGASAWARA
MAUl MEMBER

to:

Subject:

Environmental Quality Commission
Office of the Governor

Hawaii Geothermal Research Station Utilizing
the HGP-A Well at Puna, Hawaii - EIS

The Department of Agriculture has no comments on this Environmental
Impact Statement.

We appreciate the opportunity to comment.

,

JOHN FARIAS, J •
Chairman, Board of Agriculture



February 24, 1978

Honorable John Farias, Jr.
Chairman, Board of Agriculture
Oepar~~ent of Agriculture
1428 South King Street .
Honolulu, Hawaii 96814

Dear ~~. Farias:

Subject: Review af Environmental Impact Statement far Hawaii
Geothermal Research Station Utilizing the HGP-A
Well in the Puna District, Island of Hawaii

Thank you for your: review of the EIS for the proposed Hawai i Geo'­
thennal Research Station Utilizing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is presently in preparation and will be
available through the Office of Environmental Quality Control.

Sincerely,

Hideto Kono

HK/1k
cc: OEQC



GEORGE R. ARIYOSHI
GOVERNOR

.VALENTINE.A.· SI'EFERMANI
MAJOR GENERAL

ADJUT."'NT GENERAL

STATE OF HAWAII

DEPARTMENT OF DEFENSE
OFFICE OF THE ADJUTANT GENERAL

Fo~'I" RUOEl~. Ilof40LU_U. II_,,,AII 96016

3949 Diamond Head Road, Honolulu, Hawaii 96816

HIENG

Mr. Hideto Kono, Director
Department of Planning and

Economic Development
Kamamalu Building
250 South King Street
Honolulu, Hawaii 96813

Dear Mr. Kono:

Hawaii Geothermal Research Station Utilizing
the HGP-A Well at Puna, Hawaii

•Thank you for sending us a copy of the "Hawaii Geothermal Research Station
Utilizing the HGP-A Well at Puna, Hawaii" Environmental Impact Statement.
We have received the publication and have no comments to offer.

Yours truly,

~...
// ;,0 ~~ _/~~/~ t rr----7/·~

WA'i;! R. TOMOYASU ~/,
Captain, CE, HARNG
Cont & Engr Officer



February 23, 1973

Captain ~'layne R. Tomoyasu, Hj1,RNG
Contracting &Engineering Officer
Department of Defense
3949 Diamond Head Road
Honolulu, Hawaii 96816

Dear Captain Tomoyasu:

Subject: Review of Environmental Impact Statement for Ha~a1i

Geothermal Research Station Utilizing the HGP-A
Well in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station Utilizing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is presently in preparation and will
be available through the Office of Environmental Quality Control.

Sincerely,

Hi dato Kono

HK/lk
cc: OEQC



ri7:"":.-r"'-:::'·::- '0-:-:'11"":::
...; I. ~ : .• '-' ! ...... I '.,;' 'I .'wJI~

P.O. Box 3378

HONOl.Ul.U, HAWAII 96801

r-----·---'j ~~~~~~F~~~:.
! .: I, I 0CT I 2 1977 .. ;AUdr~ W. Mettt" M.D•• M.P.H-

, , . 0-'" OitedW Q'~I Ii;
STATE OF HAWAII; L ~"__ ... ·~ Heo:ryN. Thompson. M.A

OEPARTMENT OF HEALT~ D:~. ~ J eerl'fO"-of~
'-----·----~eS s. Kumagai, P".O~ P.E..

0e9u'" Oil'!dClr of~

IAGE R. AAIYOSHI
IERNOR OF HAWAII

October 7, 1977 In reoty.~,.,. t«

. File: EPt4S - S5

Mr. Hideto Keno, Director
Department of Planning and

Economic Development
P. O. Box 2359
Honolulu, Hawaii 96804

Dear Mr. Kono:

Subject: Request for Comments on Proposed Environmental Impact
Statement (EIS) for Geothermal Research Facility Project
at Puna, Hawaii

Thank you for allowing us to review and comment on the subject.
proposed EIS.

Although weare aware of the fact that HzS emissions will
be minimized by the use of scrubbers, we recommend that public
informational meetings be held .to inform the residents of the affacted
community prior to any construction•. In particular, please be sure
to meet with the presidents of the Leilani and Nanawale Estates
community associations.

We realize 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 restrictions on the
project at the time final plans are submitted to this office for review.

cc: DHO, Hawaii '.:,



University of Hawaii at Manoa
Hawaii Geothermal Project

MEMORANDUM November 22, 1977

James S. Kumagai, Ph.D.
Deputy Director for Environmental Health
Department of Health
P. O. Box 3378
Honolulu, HI 96801

Re: Your letter of October 7, 1977
Comments on Proposed E.I.S. for Geothermal Research
Facility project at Puna, Hawaii

Dear Dr. Kumagai:

Since responses to the E.I.S. rejoinders must be included in the final
Environmental Impact Statement, Mr. Kono has referred your letter to me, as
author of the E. I.S., as well as to his staff.

They have, I am confident, taken note of your suggestion that residents
of the affected communities be informed prior to any construction. By inclusion
of your letter in the E.I.S., you are on record as reserving the right to impose
future environmental restrictions on the project when final plans are submitted
to your office for review.

Sincerely,

~-+L~~
ROBERT M. KAMINS
Consultant

. RMK:ny

I.l OPPORTUNITY EMPL('W!=D



EORGE R. ARIYOSHI
iOVERNOR OF HAWAII

MEMORANDUM

STATE OF HAWAII
DEPARTMENT OF HEALTH

P.O. Box 3378

HONOLULU. HAWAII 96801

February 2, 1978

9 ·'1 ,,~' -f' t~.'.C·r: Q .1 <:"{ 1.... tJ . 1 i ~..: ! ...._.;
GEORGE A. L. YUEN
DIRECTOR OF HEALTH

Audrey W. Mertz, M.D., M.P.H.
Deputy Director of Health

Henry N. Thompson, M.A.
Deputy Director of Health

James S. Kumagai, Ph.D., PE.
Deputy Director of Health

In reply, please refer to:

File: EPHS - S S

To: Mr. Hideto Kono, Director
Department of Planning & Economic Development

From: Deputy Director for Environmental Health

Subject: Environmental Impact Statement (EIS) for Hawaii Geothermal
Research Station Utilizing the HGP-A Well at Puna, Hawaii

Thank you for allowing us to review and comment on the subject EIS.
On the basis that the project will comply with all applicable Public Health
Regulations, please be informed that we have no objections to this project.

We realize 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 restrictions on the project at the
time final plans are submitted tb this office for review.

cc: Environmental Quality Co
Office of Environmental



February 23, 1978

Dr. James S. Kumagai
Deputy Director for Environmental Health
Department of Health
P. O. Box 3378
Honolulu, Hawaii 96801

Dear Dr. Kumagai:

Subject: Review of Environmental Impact Statement for Hawaii
Geothermal Research Station Utilizing the HGP~A

.Well in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the propos~d Hawaii Geo-'
thermal Research Station Utilizing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is presently in preparation and will
be available through the Office of Environmental Quality Control.

Sincerely,

H1deto Kano

HYJlk
cc: OEQC



:CRGE R. ~RIYOSHI

O~'£RNOn (')jI' H"'W... II

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

P. O. BOX 621

HONOLULU. HAWAII 96809

September 23 t 1977

BOARD OF LAND .. N"'TUR"'L RUOURC£S

EDGAR A. HAMASU
DI!:,.UTY TO THf: CHAIRMAN

DIVISIONS:
CONVe;Y...NCU

FISH "'NO G......

FORESTRY

LAND NAGEMENT

ST"'TE ,. Rl(S

W"'TER "'NO ~ND DEVf:LO""ENT

Hon0rable Hideco Keno
Department of Planning and

Economic Development
P. O. Box 2359
Honolulu t HI 96804

Dear Sir:

We are pleased to learn 6f progress being made
on HGP-A.

The EIS preparation notice appears adequate
except:

1. There is lack of details about
the visual impact of the cooling
tower.

2. No mention is made if the project
will add to ambient levels of mercury •.

Very truly yours t

l~111il~- ~\V~ .
w. Y THOMPSON I .

Chairman of theoard
- ---------~-----~~ ... _. -_._- .~--~-- --_.~ ..._- -----------------------_._-"-------_ .._-- --- ----"---_ .._----- -- - -----_."------_:_-----------_ ..

cc:· DOWALD



University of Hawaii at Manoa
Hawaii Geothermal Project

MEMORANDUM November 22, 1977

Mr. W. Y. Thompson, Chairman
Board of Land & Natural Resources
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

Re: E.I.S. for Geothermal Research Facility at Puna

Dear Mr. Thompson:

Mr. Kono referred to me your letter of September 23, 1977, commenting
on the E.I.S. preparation notice so that the E.I.S. itself would have the
benefit of the points you raised. May I reply to each of them.

1. Information about the probable height of the cooling tower is in­
cluded in the E.I.S., as well as noting the concern of the project to minimize
aesthetic intrusion, within limits given by technological requirements for the
cooling system. The height and ·bulk of the tower (or possibly towers) cannot
be specified untii the unit is designed.

2. The E.I.S. now specifies, on the continuing observations of Professors
Stanford and Barbara Siegel, that the geothermal well has not measurably added
to the ambient level of mercury in that area of Puna, and that the level is
essentially set by natural emissions along the rift zone -- particularly, in
recent months, by the Heiheihulu cone. In the words of Mr. Siegel: "Measure­
ments carried out in July-September, 1977, show the presence not only of air
mercury, but also of 502 and H2S0

4
at HGP-A, although the well itself had been

shut down since May. The presence of these toxic gases can only be ascribed.
to natural area contamination, not introduction from the well itself."

I hope that this reply adequately addresses your concerns.

RMK:ny

cc: Department of Planning and Economic Development

!t " .. ... _. __ .
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oc~rr TO not: CM....",....

STATE OF HAWAII

DEPARTMENT OF LAND ANO NATURAl. RESOURCES

P. o. sox S:Z 1

MONOI.UI.U. HAW.... " 98809'

~ebruary 21, 1978

OIVISIONS,

COI'tYI;,..uoCZS

~ISM "'''0 c.....e
I'O"CST",.

1..A1't0 "' ,. G&JOC/'IT
STATC KS

...,·...Telt 0 l.AHO O&VI;I.Q,...CN?

Honorable George R. Ariyoshi
Governor of Hawaii
550 Halekauwila St.
Honolulu, HI 96813

Dear Sir:

We have reviewed the EIS for the HGP-A well at Puna.

We note that effluent leaving the condenser and accumulated
.condensate·will generally be discharged into a porous settling
basin without pretreatment. No data are given for effluent
temperature and chemical analysis. We note, however, that
planning is progressing for removal of H2 S before the
discharge is ponded (pp.44-45) and that injection wells will
be investigated as a possible alt·e.mative.

We also note that the EIS finds no groundwater reservoirs
below the settling basin.

We regret that little can be done to eliminate ~~e

malodorous F!2 S.

cc: ~ept. of Planning and
Economic Development



March 15, 1978

KamamaJu Building. 250 South King St.. Honolulu. Hawaii· Mailing Address: P.O. Box 2359. Honolulu. Hawaii 96804

DEPARTMENT OF PLANNING
AND ECONOMIC DEVELOPMENT

GEORGe R. ARIYOSHI
Governor

HIDETO KONO
Dirf!Ccor

FRANK SKRIVANEK
Depucy Director

The Honorable William Y. Thompson
Chairman of the Board
Department of Land and Natural Resources
P. O. Box 621
Honolulu, Hawaii 96809

Dear Mr. Thompson:

Re: EIS, Hawaii Geothermal Research Station

Replying to your comments of February 21, 1978, on the subject
E.I.S.,planning is proceeding, in consultation with the federal
Department of Energy, on the design for the geothermal research station
which will include scrubbing of effluents before the discharge goes to
the settling ponds. A scrubbing system will be selected of a type
found to be effective at other geothermal areas, designed to remove most
of the HZS and odor. As an alternative, should it be necessary and
feasible, a reinjection well is also under consideration. The governing
objective in selecting one method of disposal or the other is effective­
ness in keeping the environmental impact of the project benign and
preventing it from being a nuisance to the public through odor or noise.
We are pledged to that purpose.

HK/l k
cE: - Offi ceof Envfronmenta1 Quality Control



GEORGE R. ARIYOSHI
GOVERNOR

ANDREW I. T. CHANG
OIRECTOR OF SOCIAL SERVICES & HOUSING

STATE OF HAWAII

DEPARTMENT OF SOCIAL SERVICES AND HOUSING

P. O. Box 339
Honolulu, Hawaii 96809

February l3J 1978

MEMORANDUM

TO: Environmental Quality Commission
550 Halekauwila St., Room 301
Honolulu, Hawaii 96813

FROM: Andrew I. T. Chang, Director
Department of Social Services and Housing

FEB I 5. /878

SUBJECT: Environmental Impact Statement - Hawaii Geothermal Research Station
Utilizing the HGP-A Well at Puna, Hawaii

Subject EIS has been reviewed for its impact on depart~ental programs.

We have no CODllnent to make and we are returning the EIS for your usage.

Thank you for the opportunity to review and comment.

Attachment
cc: G~ernor (OEQC)

vDPED



February 23, 1973

Honorable Andrew I. T. Chang
Director. Dept. of Social Services

and Hcasing
P. O. Box 339
Honolulu, Hawaii 96809

Dear r1r. Chang:

Subject: Review of Environmental Impact Statement for Hawaii
Geothermal Research Station Utilizing the HGP-A
~ell in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station Utilizing the HGP-A Well 1n the Puna District,
Island of Hawaii. The revised EIS is presently in preparation and will
be available through the Office of Environmental Quality Control.

Thank you for returning the EIS for our use.

Sincerely,

Hidetc Kana

HK/lk
cc: OEQC



n':;;:: R.';RIYOSHI

STATE OF HAWAII

DEPARTMENT OF TRANSPORTATION

SSg PUNCHBOWL STREET

HONOLULU. HAWAII 9SS13

February 23, 1978

E. ALVEY WRIGHT
o'~!crOA

WALLACE ~.OKI

RYOK1CHI HIG"'SHIC~~;A

DOUGLAS S. SAKA~"C,0

CHARLES O. SWAl~SON

IN REPLY REFER TO:

STP 8.4725

Office of Environmental Quality
Control

550 Halekauwi1a Street, Rm. 301
Honolulu, Hawaii 96813

Gentlemen:

Subject: Environmental Impact Statement
Hawaii Geothermal Research Station

In reference to the above-captioned document, we have the following
comments to make:

1. The Coastal Road Route 130 connects with the Chain of Craters
Road. Thus, routes 13 and 137 as written on page 31 should be
corrected to read Route 130.

2. High\,,~ Route 132 is' the Pahoa-Kapoho Road and is paved. It
does not pass the site of the project.

3. From our review of the project site, it appears that Pohoiki
Road passes the site rather than Route 132.

We suggest that page 31 of the EIS reflect the above-mentioned
changes.

Si ncere1y,

.--t~tf~~ .----- ---
. ( ~~t~~A~~~ector .



Kamamalu Building. 250 South King St.. Honolulu. Hawaii, Mailing Address: P.O. Box 2359. Honolulu. Hawaii 96804

March 15, 1978

DEPART,"iENT OF PLANNING
AND ECONOMIC DEVELOPMENT

GEORGE R. ARIYOSHI
Governor

HIDETO KONO
Director

FRANK SKRIVANEK
Deputy Dirf?Clor

Dr. R.Higashionna, Acting Director
Department of Transportation
State of Hawaii
869 Punchbowl Street
Honolulu, Hawaii 96813

Dear Dr. Higashionna:

Re: EIS, Hawaii Geothermal Research Station

Many thanks for noticing the incorrect numbering which was given
to the Pohoiki Road in our draft and the confusion that it caused in
the text. We will correct the error. Concerning the route number to
be applied. to the coastal road coming down from Pohoiki to Kaimu, the
map we are working from (Puna District, in the Atlas of Hawaii) shows
it to be 137 before it links up with 13 (or 130, as it appears on
other maps). Unless that designation is wrong, we wtll use it to
identify that sQutheasternmost stretch of highway.

Sincerely,

.r' Kana

HK/l k
cc: Office of Environmental Quality Control



ORGE R. ARIYOSHI

GOVeRNOR

STATE OF HAWAII

FRANKLIN Y. K. SUNN

execuTive OIRecTOA

WILLIAM A. HALL

>SSISTAHT exec. olRecToFl

DEPARTMENT OF SOCIAL SERVICES AND HOUSING

HAWAII HOUSING AUTHORITY

1>. O. BOX 17907

HONOLULU. HAWAII 96817

February 7, 1978

&~vironmental Quality Control
Commission .

550 Halekauwila Str~et, Room 301
Honolulu, Hawaii 96813

Gentlemen:

Subject: Environmental Impact Statement
Review/Hawaii ~~other.mal Research
Station, Puna, Hawaii

IN REPLY REFER

The Hawaii Housing Authority has no comments on the ibove
refer~nced environmental Lapact statement.

Thank you for allowing us to review this 1oc~~ent. Should
you have any ~~estion9, please refer them to Rex Johnson
at 848-3211.

Sincerely,
.. '

. ~ ~ii:,. -. '<"- '--.. .
RANKLIN Y. K. SUNN

Executive Director

cc:



February 23, 1978

Your Ref. 0-158.1/305

Mr. Frankl in Y. K. Sunn
Executive Director
Hawaii Housing Authority
P. O. Box 17907
Honolulu, Hawaii 96817

Dear !~r. Sunn:

Subject: Review of Environmental Impact Statement for Hawaii
Geothermal Research Station Utilizing the HGP-A
~ell in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station Utilizing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is present1y in preparation and will
be available through the Office of Environmental Quality Control.

Sincerely,

Hideto Kano

HK/lk
cc: OEQC



EORGE R. ARIYOSHI

GOVERNOR

MEMORANDUM

STATE OF HAWAII
OFFICE OF ENVIRONMENTAL QUALITY CONTROL

OFFICE OF THE GOVERNOR
SSO HALEKAUWlLA ST.

AOOM301

HONOLULU. HAWAII 96813

February 22, 1978

Richa4d L. O'Connel
D.RiECTOIIt

TEL£PHONe NO,

54&-6915

TO:

FROM:

SUBJECT:

Hideto Kono, Director
Department of Planning and Economic Development

Richard L. O'Connell, Director
Office of Environmental Quality Control

Environmental Impact Statement for the Hawaii Geothermal
Research station Utilizing the HGP-A Well at Puna,
Island of Hawaii

In our review of the environmental impact statement,
we have found several areas where discussion in the document
should be expanded. They are identified below:

GENERAL FORMAT

The EIS has described the proposed project and the site
separately. However, since the research station and the well are
considered one project, they should be analyzed together. In
other words, information and data on the research station should
be included as part of the EIS and not the appendix. Further,
we recommend that the research station environmental impacts also
be discussed in the EIS.

PROJECT DESCRIPTION

The discussion under this category should be expanded,
to include, how geothermal energy will be converted to produce
electricity, the ultimate population the project would serve, and
the research stat'ion in order to clearly indicate"wha-t-the
proposed action will entail.

AIR EMISSIONS

Although the EIS includes data on the amount of emissions
and chemicals released from the geothermal wells, there should be
some discussion as to whether the proposed action will have an
effect on the wildlife population. (This also includes the impact
of the research station).



Mr. Hideto Kono
Page 2
February 22, 1978

NOISE (p. 24)

What are the noise levels?
by this noise?

PAGE 41

How many people are affected

The EIS states, "Because the Hawaii Geothermal Project
is limited to a single production well in a small acreage located
in a relatively r~mote area recently subjected to lava flows, the
environmental impact is not great." This statement is misleading.
It may be construed that an EIS is not needed. We recommend a
discussion to clarify matters.

BLOWOUTS (p. 44)

Danger from blowouts should be discussed further. Two
kinds of blowouts may occur. One is from drilling the well and
the other is during steady state operations. Some blowouts occur
from instability of land formations. In other estreme cases,. the
ground may suddenly open and causing the entire rig to collapse
into the well.

In addition, earthquakes may cause a severe impact on
the geothermal facility. Well splitting and pipeline ruptures
may occur. Since an earthquake registering 7.2 on the Richter
scale has been recorded in Puna, we recommend a discussion to
include mitigation measures and emergency procudures when blowouts
occur.

PAGE 59

The statement, "Under the statute, any project which
will probably have 'significant effects' ...must submit and
obtain approval by the Environmental Quality Commission of an

_ environment~l~iJl~Ba_c_t_s_t_a_t~ment ,_"_sllou~d-be~amended.- -T-he--- -~-­
acceptance of this EIS rests with the Governor and not the
Environmental Quality Commission. This Office has not attempted
to summarize other comments. However, we strongly recommend that
each of these comments be given your careful consideration.

As of this date, this Office has received fourteen comments
on the above sUbject. An attached sheet lists the responding
agencies and/or organizations.



Mr. Hideto Kono
Page 3
February 22, 1978

We further recommend that (1) responses be sent directly
to the commentors, indicating how each comment was evaluated,
considered and disposed; e2} if reference is made to the revised
EIS, a portion or the revised EIS al~o be sent to the reviewer;
and e3} a copy of the responses also be sent to our Office.

The EIS Regulations state that responses to comments
should be made fourteen days after the review process. However,
the Governor or his authorized representative has the discretion to
consider late ·responses. We will consider responses to comments
after the fourteen day resp~nse period.

We trust that these comments will be heLpful to you in
preparing the revised EIS. We thank you for the opportunity to
review the document. We look forward to the revised EIS.

Enclosures

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



LIST O~ RESPONDING AGENCIES AND/OR ORGANIZATIONS

FEDERAL

* U.S. F~sh and W~ldlife Service

* Department of the Air Force

* Fourteenth Naval District

STATE

Department of Defense

* Department of Health

* Hawaii Housing Authority

Department of Agriculture

* Department of Social Services & Housing

COUNTY OF HAWAII

Department of Public Works

* Department of Water Supply

* Department of Research and Development

Planning Department

UNIVERSITY OF HAWAII

* Water Resources Research Center

PRIVATE

Feb. 8, 1978

Feb < 14, 1978

Feb, 16, 1978

,Jan. 26, 1978

Feb. 2 f 1978

Feb. 7 f 1978

Feb. 7 , 1978

Feb. 13, 197B

Jan. 30, 1978

Feb. 7, 1978

~"'eb. 14, 1978

Feb. 21, 1978

Jan. 26, 1978

* Hawaiian Electric Company, Inc. Feb. 14, 1978
----- - -- -- - -~ -- --- -~- ------- - -------- --------- --------

* Denotes comment previously by commentor



KamamaJu Building. 250 South King SI.. Honolulu. Hawaii' Mailing Address: P.O. Box 2359, Honolulu. Hawaii '36804

March 15, 1978

DEPART,'viENT OF PLANNING
AND ECONOMIC DEVELOPMENT

GEORGE R. ARIYOSHI
Gov(¥rfor

HIDETO KONO
D;,~cor

FRANK SKRIVANEK
Dpputy DirPCtor

3.

Mr. Richard L. OIConnell, Director
Office of Environmental Quality Control
State of Hawaii
550 Halekauwila Stre€t, Room 301 .
Honolulu, Hawaii 96813

Dear Mr. O'Connell:

Re: 'EIS, Hawaii Geothermal Research Station

Thank you for your memorandum dated February 22, 1978, commenting
on the subject E.I.S. I reply in the order of the points raised in your
memo.

1. General format. The detailed. description of the research
station facility and its hardware has been redone and, as you
suggested, moved from the appendix to be Part 3 of the body
of the E.I.S. A new Part 2 will more explicitly distinguish
the immediate and longer-term aspects of the project.

2. Project description. That same Part 3 (the former appendix),
together with the Plot Plan (Figure 11), explains that electri­
city will be produced by directing the geothermal steam into
a turbine to run a conventional generator. The electricity
generated will be fed into HELCO's islandwide transmission
system. In view of the project's research and development
objectives, the lI ultimate population ll served by the project
is the general population of the State of Hawaii.

Air emissions, effect on wildlife population. At page 18 it
isu-stated-tl'1a-t-.'.1 'theJ'!e-i-s- nO-J'!ea,sGn te-a-s,sume -tt'la-t-HGP-Aui-t-se-l-f-- - --~.­
has any negative emission features beyond nuisance value H2S
and no; se•.... II On page 22, it says II..... it is concluded
that any impact of geothermal drilling on the limited birdlife
~nd that is the wildlife of the area around the project site]
of the areaadjacent to the site has not been significant. 1I

Since the latter statement may be read to be limited to the
mere drilling of the well and not its operation, it will be
reworded to be more comprehensive.
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4. Noise levels. The level at the roadside adjacent to the site
has been measured at 80 decibels. With the generator in place,
it should fall far below that, to about 40-60 decibels. As
stated on page 8 of the E.I.S. draft, there are only a dozen
houses within a mile of the project, so the number of people
affected by the noise would be fewer than SO--probab1y much fewer,
if the muff1 ing effect of harnessing the well to a generator is
as expected. To give a more precise answer as to decibel level
and the number of auditors affected (8? 20?), the engineers
refuse to be pushed. However, the project directors are sensitive
to this issue and have repeatedly promised that the project will
not be allowe<i to be a public nuisance, and we are responsible,
in a rather direct line, to the Governor and the Mayor of the
County of Hawa i i . .

5. Page 41. II •.... the environmental impact is not great. 1I This
offending statement has been reworded to read: IIBecause the
Hawaii Geothermal Project consists of a single production well
on a 4-acre site located 'in a relatively remote area recently
subjected to a lava flow, its impact on the environment is
limited. Studies summarized in Part 4 showed that emissions
from the well would not harm the human population, the flora
or fauna. However, as the ensuing discussion also revealed,
some adverse effects. of 1esser gravi ty (noi se and. smell) must
be taken into account and mitigated. II

6. Blowouts. In response to your suggestion, the statement on page
44 has been redrafted to read:

IIDanger from blowout. An operating hazard during drilling is
the possibility of an uncontrolled release of the highly pressured
geothermal fluid. Consequently, the present well was equipped
with a blowout preventer, a heavy-duty device which automatically
chokes off the well in the event. of a failure. If a reinjection
well is. used, the same precaution will be taken during the
drill ing.

liThe existing well has been strongly reinforced down to 1,000
feet, giving it a strength deemed capable of vJithstanding heavy
shock or pressure. As noted in Part 4, during the drilling of
HGP-A, an earthquake of 7.2 Richter-scale magnitude was
experienced in the area and the bore was not affected. As to
internal stres·s on the we.ll and its' fittings, they are designed
to withstand pressures up to 1,000 p.s.i., more than double
the wellhead pressures at HGP-A recorded to date. 1I
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I might add that in the consideredop1n1on of the engineers asso­
ciated with the project, the operating well is not structurally hazardous,
even in the event of earthquakes, and incorporates in its design
experience from other geothermal. areas, notably California and New Zealand.

7. Who approves an E.I.S. The statement on page 59 has been
correcte<i to say the E.!. S. must be accepted II by the Governor
or his authorized representative. 1I

Thank you for your comments, which have improved the document in
many ways.

Sincerely,

HK/l k

----~---- -- - ----------- --------- --~---~~--------~-_.-.
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University of Hawaii at Manoa
Environmental Center'

Crawford 317· 2550 Campus Road
Honolulu. Hawaii 96822

Telephone (80a) 948-7361

Office of the Director

~tr. Richard O'Connell
Director
Office of Environmental Quality Control
550 Halekauloiila" Street, Room 3.01
Honolulu~ Haha~i 96813

Dear lotr. 0' Conne11 :

february 23~ 1978

'RE:0242

Review of EIS for the Hawaii Geothermal Research Station
Utilizing the HGP-A Well at Puna~ Hawaii

Because of limitations in time and available staff due to legislative
responsibilities, we wereunable to circulate this EIS for our usual broad
review. The following members ,of the University community have assisted in
the preparation of this revie\'i: Barbara Vogt" Pacific Urban Studies Planning
Program; Michael MacNaulty, Civil Engineering Department; and Darro Thuet
and Jacquelin N. Miller, Environmental Center.

l'le have found this document to be one of the most comprehensive~ concise~

and well-written EIS' s we have reviewed over the past four years. The frequent
use of footnotes with references to supporting documents, ackno\'iledgement of
'individuals, and the studies performed in connection with the project, are
particularly helpful in evaluating the conclusions presented in the document.
We would appreciate your consideration of the following questions and suggestions
in the final EIS.

Perhaps our'major comment'concerns the general organization of the material
presented. In our opinion, the description of the facilities Hroposed, which-is_ ~

~il1clud-ed-as-Appencii:cA;-wOina-liaveoeen 'more properly located at the beginning
of the .EIS. There is very little mention in the major text of the EIS of the
various structures that will be required for the project. A reviewer is not
aware of the total picture until reading' the Appendix.

Page 8a, b; Page 11. It would be helpful if ~he location of the project site
',were indicated on Figures 2, 3 and 9. For those not familiar with the

general location of the site, it is somewhat difficult to work backwards
from Figure 4 (Page 8e).
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Page 12. We were pleased to note the planned monitoring of the existing water.
wells for changes in chemistry or microbiology \..hich may accompany the
test flows. We would suggest that monitoring for sulfur is essential
to track possible leachates from the holding ponds.

Pages 22-24. We were pleased to note the recognition and recommendation for
protection of the Kapoho petroglyphs.

Page 41. With regard to the disposal of effluents and waste water, reference
is made to the presence of undissolved minerals as a potentially dangerous
nuisance. Should this reference include also dissolved minerals? Because
of the depth and distances involved, it seems rathe~ unlikely that the
effluent will percolate through the underlying strata into the geothermal
reservoir below .. Is this statement based on the drilling logs? Wewould
assume that the effluent would tend to be lost to the basal water and sea.
A schematic of the underlying geological structure of the drilling site
and holding ponds would be helpful in visualizing the probable path of
effluent flow from the holding ponds.

Page 4i. With regard to the visual impact of the project, lie are particularly
concerned with the height of the cooling towers. We note in Appendix A, .
.pg. A-7, that two designs are being considered, one 60.S'x29'x18' high
and another with a 36' square base and a height of 53'. From the aesthetic
standpoint, we would strongly recommend the lower, 18' high design. Trees
and shrubs could largely hide the 18' tower whereas the aesthetic impact

. of the 53' tower would be essentially impossible to mitigate by landscaping.

Page 46. The approach used in the Social Benefits and Costs section is good.
We note particularly the attempt to envision and address the possible
future impacts of geothermal po,,,er.

Page 48. In connection with potential uses of geothermal energy, a discussion
of the currently proposed manganese nodule processing operations should
be included.

We appreciate the opportunity to have reviewed this excellent EIS and your
----c-o-n-si-dC!1"~t1-o~n-o-f-ourcomment-s--;--------~------------ - -----.-. --- ---

Yours truly,

f- - f} 0..
i-t ~l... er- tf.,

Doak ·C. Cox
Director

. DCC:omb

cc: Barbara Vogt, Pacific Urban Studies Planning Program
~1ichael ~tacNaul ty, CiviI Engineering Department
Darro Thuet. Environmental Center
Jacquelin N. Miller, Environmental Center
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Dr. Doak C. Cox, Director
Environmental Center - University of Hawaii
2550 Campus Road
Crawford 317
Honolulu, Hawaii 96822

Dear Dr. Cox:

Re: EIS, Hawaii Geothermal Research Station

Your praise for the E.I.S. on the Geothermal Research Station is
most welcome. We did think it necessary to address the likely consequences
of success at the Station in stimulating geothermal development, and are
pleased that you and your colleagues share this view.

As to your specific comments, first, as your letter suggests, the
contents of the appendix will be shifted to be part of the main text.
Second, we will have the project site located on the figures where this
location is lacking, if the:insertion will fit in the detail. Moving the
figures in the appendix forward into the text should make inter-figure
comparisons easier.

(Treating together your comments on pages 12 and 41). The mode of
di scharging effl uents and waste water is and wi 11 be a matter of conti nui ng
concern to the project. As noted in the project design, holding ponds are
planned. The geology of the region is not well enough known to dispute
your assumption that some of the effluent may go into the basal water and
thence to the sea. However, the rate of discharge, 60 to 100 gallons per
minute~ is so small that the geologists consulted felt this to be miniscule
in an area which receives about 125 inches of rain per year. In a word,
the dilution would be so great that it could not be perceived in the water
supply. And that was the result of analyses reported by the Chief Sani-
tari arh_Jiawaj LJlisj:rict,_ ~o_the_.Djs_t~tcj:~J'ieattb_OJ_fi cer.- 01'LMa¥-121 - 1-.9.17.,------. _ ..

-----which showed no detectable H2S, sulfate, arsenic, or mercury, only one-
half mile from the wellhead. However, given the uncertainties of the under­
lying water regime, the E.I.S. will indicate the possibility you raise and
this response.

(Referring to page 42). The height of the cooling tower is a matter
of concern to the project. In balancing efficiency of design versus visual
impact, full consideration will be given to esthetics and the shorter
tower used if at all possible.
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(As to page 48). We will use your good suggestion and note the
possible application of geothermal energy to a manganese nodule processing
plant. That is another environmental story, however, and so we will only
mention it and leave its analysis to a different E.r.S.

We will send you a copy of the revised E.r.S. so that you can see
the changes that have been made to it.

Thank you for your positive and most helpful response.

Si.ncerely,

HK/l k
cc: Office of Environmental Quality Control
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UNIVERSITY OF HAWAII
Water Resources Research Center

January 26, 1978

Office of Environmental Quality Control
550 Halekauwila Street
Room 301
Honolulu, Hawaii 96813

Gentlemen:

SUBJECT: Review of ElS for Hawaii Geothermal. Research
Station

The work on the HGP-Awell has been principally a University
of Hawaii project including involvement of personnel from this
office•. Thus· we consider it inappropriate to comment on the ElS.
However, we will retain the document. for our infonnation and files.

Sincerely,

Reginald H. F. Young
Asst. Director, WRRC

RHFY:jm

cc: OPED \/
Env. Center

--------

2540 Dole Street· Honolulu. Hawaii 96822
•. 1. ~ ....... f • •• _.



February 23, 1978

Mr. Reginald H. F. Young
Assistant Director, Water Resources

Research Center
University of Hawaii
2540 Dole Street
Honolulu, Hawaii 96822

Dear i'tr. Yaung:

Subject: Review af Environmental Impact Statement far Hawaii
Geothermal Research Station Utilizing the HGP-A
Well in the Puna District, Island of Hawaii

Thank you for your review of the EIS for the proposed Hawaii Geo­
thermal Research Station Utilizing the HGP-A Well in the Puna District,
Island of Hawaii. The revised EIS is presently in preparatl0n and ~ill
be available through the Office of Environmental Quality Control.

Sincerely,

H1deto Kana

HK/lk
cc: OEQC

- ~ -----~- - -- --- -------------- ------
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DEPARTMENT OF PUBLIC WORKS
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C!':..ll

ARTHUR T. ISEI
DlpU'Y C::..I 1

January 30, 1978

Dr. Albert o. Y. Tom, Chairman
Office of Environmental Quality Control
550 Halekauwila Street, Room 301
Honolulu, HI 96813

SUBJEC'I: ENVIRONMENTAL IMPACT STATEMENT
HAWAII GEOTHERMAL RESEARCH STATION UTILIZING IHE .
HGP-A-WELL AT PUNA, HAWAII

Thank you for the opportuniey to review the subject E.I.S.

This department has no comments to offer except minor corrections noted in
red on the paper clipped pages 8, 9, 21 and 62.

Page 8 - there are many homes in the Nanawale Estate ~d Hawaiian Shores
and Beaches subdivisions which have COlmty dedicated roads. Pages 9 and 21 ­
to the west of the well site lies Leilani Estate subdivision and the land is
not in productive sugar cane.

Section 8-3, page 62 should be revised to read IIConstruction of the structure
comprising the facility will require permit approval from the Department of
Public Works, County of Hawaii".

1. Building, plumbing and electrical permits from the Bureau of Building
Construction and Inspection.

2. Grading permit for site development from the Bureau of Plans and Surveys.

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

3. 'The Planning Department will also review the building plans for conformance
to codes within its jurisdiction as part of the permit application review
procedure.

The other comments are ptimarily typographical.

~::,~ d~ing returned attached.

EDWARD HA~~ief Engineer
Attach.
cc: Mayor_.

Planning Department
Research & Development Department



2. E~!P.ONMENIAL SETIING: THE DISTRICT OF PUNA PRIOR IO GECTHZRHAL DEVE!.OPMEN!'
,:

1/ ,";'1

A. The physical environment generally.- ~A)':~!

.. ~ . .,;."5..'.', '-: .'.: .• :
of Kalapana to the south",,,----

eighth of its 4,038 square miles.

The Puna District, site of the explo~atory geochermal ~ell, is the
/

easter~ost projection of the Island of HaYaii/'comprising approximately one-
I

}~ch of th~ District is formed by undissected

-L;
volcanic uplands, that of Kilauea to the northland that

."~

but be~..eec., running from the Kilauea Caldera Complex eastward co the sea around

Cape Kumukahi, is the Puna cone and crater area, marked by pu'us and craters of

recent eruptions, ~otably that of 1955. Figures 2 and 3 show the historic lava

flows on the Isl~nd of Hawaii and in e~st Puna.

With an estimated mid-1976 population of 7,800, Puna is the second most

populous of the ni~e districts of the Big Island -- some distance behi:d South .

Hilo District, where approx~tely 40,000 people live. The basis of comparison

is ~de clearer by no~ing that only tooNO "towns" in Puna, Kea r au and Pahoa,

contain as oany as -- and not much more than -- a thousand people. Most of the

residents of Puna live near the chief enterprise of the area, the Funa Sugar

organic soils, which common.Ly·oc:cur on g=UJ.IJ~"\'''''''''''J J--,.. _. ., t ••~

... ,'/

-.i

.: .:.'. ~.; '.

stretching across the west central par~ of the District .- to :he ~est of the

well sie.e -- is an area of entisols, weakly developed soils found on old bea.ch

sand and volcanic ash. On this land has developed an area of ~r~ed environcental

contrast: there is fertile soil and lush vegetation over the loyer-lying fields,

1/ Much of this section is derived from a repor~ of the Hawaii Geothermal
Project, Environmental Baseline Studv for Geothermal Develooment in Puna? Ha~aii,

(University of Hawaii, September 1976).

-8-



whiie the geologically younger upper slopes are dotted with ohias, ~hich are the

most common and most ~idely distributed species of native trees in Hawaii.

Despite abundant rainfall, much of the area around the geothermal site, ~here

recent lava flows have blackened the land, is a suburban wilderness of empty

subdivisions. In a few places, thin plumes of steam mark vents where the under­
i? {j ~., f r: ~!. :." j"

ground heat of the area esca~es into the atmosphere. To theA east, however, lies O\~~

. -- . - - ." '-"- --- ..... . . ---. ..-'

one of the major papaya areas of the State, and to the west are productive sugar~
. -----_.. __ .. _.__....- ---_..._- ----

--~

l~~ Along the coast, the ocea~ beats against black lava cliffs. Where'thers
..........'----.........

"-::.".

--_.:I ••_-A ~,,' l"hE! e..~losion of hot lava
. .~C~!':- 'c·,"--".c.,

~zf~· 5""/c?'y/s<~~Zj
?F .)' -: ~ .:;: ..... :~;: ::~tJ:

• • "I...... .. . .
. .:'•. ~-:,.: ..:. ~ . ...<:.~~.~~~

~ ~' .~;~;~.;:::':-:, ':.'.)~~.- :~i~,.~il
)f a disabling earthquaka, over the decades that a geothermal field may remain

In operation. However, 'the vulnerability of a geothermal field to such destruc-

:ive forces is not total. While any surface installations -- the gathering

~ines, separatDrs, condensers, generators, etc. -- ~y be destroyed by quakes

)r by flaws wni~hare net divereed (as by protec~ive dikes), the wells themselves

tre no~ necessarily so vulnerable4 An earehquake of 7.2 Richter-scale magnitude

7as experienced as HGP-A was being drilled and scarcely affec~ed the opera~iQn,

;0 stable was the bere. Since lava fl~s seldom exceed 13 feet in depeh, the well----
.~"} •••)"",'" ~.J ........

Lead could be pratec"ted by a reinforced-;~:-;~sement; even if a. well site
/'"

:euld be opened up again in several years, after the lava ceoled.

-9-



(ii) Animals, particularly birds

The region of Puna around the geothermal well site, limited as it is , .'

!____ / /,.J J

The ~j~ar cane/" ~J'
./'

in natural food sources for mammals, is not rich in fauna.
~l u

ii~lds to the -~~s-t··a.nd tlle. papaya farms to ther'east of the site support the
- __ ••. ..~_____ 1"

ra~s which are found on all eight ·~in islands of Hawaii. The mongoose is also

well established locally. On the slopes of the mountains of the Big Island

feral goats are at once quarry for hunters and problems for those who would

preserve the ecosystam~ out they do not come to this section of Puna.

The only valued animals which ~ight be disturbed or conceivably

threatened by geothermal development in the District are birds. There are on

the Island of H~aii several species of indigenous or endangered species, and

it was necessary to study the area around the well site to ensure that none of

~ese species were adversely affected by the geothermal exploration. Consequently,

the environmental assessment was limited t.c birdlife W'hich mght feed or breed

in. the area of Puna near the W'ell site.*

Field observations in February 1916 were concentrated On looking for

the ~JO species of endemic land birds which ~ight be e~pected at the l~ eleva4

tian (approximately 600 feet above ~ea level) of the drill site. These are the

Hawaii.an hawk (Buteo so1itarius), which is cl.assified as "rare and endangered,"

and the Hawaiian short-eared ~l, or~ (Asio flammeus san~ichensis). No

evidence of either was found .- perhaps bec.ause most of the native vegetation,

in the area has been replaced by exotic plants _4 but of course it is possibl~ _

that at times both species may occur in the general area. The hawk, in particular,

ts a wide-ranging species. This, h~ever, is speculative, since no evidence was

Eound.

* The assessment ~as made by Andrew J. Berger, Chai~an of the Zoology·
)epa~ment, University of H~aii at Manoa.



8. LIST OF ~~CESS.~Y APPROVALS

Construction of a research/demonstration facility for geother;nal energy

at the HGP-A well site requires the following governmental approvals or

scrutiny:

1. The Federal Depar~ment of Energy must approve the project, si~ce

it is financing most of the costs, and will prepare its awn environmental

impact statement to comply with the National Environmental Quality Control Law.

2. !he Planning Commission of the County of Hawaii has been aS~2d

to grant a special use permit, since the land involved is zoned agricultural.

The permit is subject to approval by the State Land Use Commission •

. 3. Construction of the structure comprising the facility will require

approval by the Euilding Depa~ment'of the Hawaii County Department of Public

Operation,of the well will be subject to the rules and -regulations
••.J~ _~ .' ......

~orks before the necessary building permit is issued.

4.

-> ../ .
~ .:".- ,,- -~.

.... .
( /.:/I~,";

"' :

..~.;~;..- .."., . , -:.,

~overning geothermal ,;e11 operations, now under consideration by the Board of·

~and and Natural Resources.

5. The State Department of Public Health is responsible .fo!' checking

In air and water pollution which might be caused by the project, not only from

:he operation of the geothermal well, but from sewage disposal on the site;

,ublic health regulatiOns ~ust be met.

-------~-

-62-
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DEPART,V\ENT OF PLANNING
AN 0 ECONOMIC DEVELOPMENT

GEORGE R. ARIYOSHI
Governor

HIDETO KONO
Qlfeeror

FRANK SKAIVANEK
Depucy OirKror

Mr. Edward Harada, Chief Engineer
Department of Public Works
County of Hawaii
25 Aupuni Street
Hil 0, Hawa i i 96720

Dear Mr. Harada:

Re: EIS, Hawaii Geothermal Research Station

Thank you for your recent letter commenting on the E.I.S. for the
Hawaii Geothermal Project at Puna. It has been most helpful. As a
consequence of what you have written, these changes are being made in
the Statement:

1. To note the proximity to the project site of subdivisions
with County-dedicated roads. (However, the references to
the sugar lands further to the west are retained because of
their eflvironmental and economic importance.)

2. To say, on page 62, that construction of the facility "will
require approval by the Department of Public Works, County
of Hawaii, before the necessary permits are issued. 1I

Thank you for your comments on the draft.

Sincerely,
I

--l-I.:ideto-Kono---

HK/l k
cc: Office of Environmental Quality Control
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September 14, 1977

Mr. Hideto Kono, Director
Department of Planning and

Economic Development
P. O. Box 2359
Honolulu, HI 96804

EWn:RONMENT_~ I}1PACT STATE..i'1ENT PREPARATION NOTICE FOR TEE
GEOTHEP-MAL RESEARCH FACILITY PROJECT AT PUNA, a;~'lAII

Thank you for the opportunity to 'review the abovementioned
subject matter. We share the enthusiasm of DPED and the
university 'as to the potential positive benefits of utilizing
HGP-A for practical ~~d scientific power production.

We await the submission of the EIS and will reserve comments
until that time.

CL..~NCE W. GARCIA
DIRECTOR

MI :ef

----­~----.~-~------~----~



University of Hawaii at Manoa
Haw~ii Geothermal Project

MEMORANDUM November 22, 1977

Clarence W. Garcia, Director
Department of Research and Development
County of Hawaii
25 Aupuni Street,
Hila, HI 96720

Re: E.I.S~ for Geothermal Research Facility at Puna

Dear Mr. Garcia:

Since the E. I.S. process includes acknowledging and taking into account
responses made to the preparation notice; Mr. Kana' referred to me, as well as
to his staff, your letter of September 14. 1977.

I trust that the E. I. S. will meet ~~ith your satisfaction. All who have
worked on the project have been heartened by the enthusiasm'of the County of
Hawaii for utilizing the new resource represented by geothermal reservoirs:

With best regards,

R;JJ;UMI1!~
Consultant

RMK:ny

cc: Department of Planning and Economic Development

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

:.,
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DEPARTMENT OF RESEARCH AND DEVELOPMENT - ..._-~ __
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Office of Bnviron~ental 0uality Control
550 Palekaillvila Street
'.oom 301
~onolulu, HI 96813

SU3JECT: Environmental Impact Statement for the ~awaii Geothermal
n,esearch Station C"tilizinq the EGP-A \,7ell at I'UJ.""1a / Island
ofP.a~·Taii

Thank you for this opportunity to review and cornment on the above­
mentioned subject. We affer the follo_ving comments:

1. The research facility, as proposed, will address itself to
the issues relative to the development and utilization of
geothermal resources. tIt should be noted. that geothermal
resources represent a potential which could prove to be
beneficial to the Eig Island cOI'C'.r.mnity. Deterr.ina·tions
must be ~ade to effectively measure the costs (social,
econonic, environ~ental, etc.) of sucn development and the
various related benefits.

2. Experience in dealing with the geothernal project has sho,m
that Much of the proble:ms encountered' .\·,ith the residents of
the Puna District and its attendant negative pUblicity, could
havp. been alleviated by effective cOI!'.munications. ~'7e there­
fore suggest that a condition be made as part and parcel of
t~e issuance of the S.P. that a general education program be
initiated. to' keep the public inforI!".ed about the project.

3. As pointed cut in the £15, E?S smell and noise fron the well
~ill be limited as much as 9racticable in the installation

-- -- - o-f~-the~gene*a-tQ-r--s-y-u-~i-l i--7..:i.n~-se~'Uhbe-rs.-The-proj-ect-~l-ead-ers--­
should work closely with State Depart~ent of Health officials
in monitoring smell and noise standards to assure health
and safety standards.

CL'N: sk

'- cc: DPED

• 25 AUPI.JNl STREET. HILO, HAWAII 96720 • TE:LS:PHONE (808) 961·a366



Kamamalu BUilding. 250 South King St.. Honolulu. Hawaii' Mailing Address: P.O, Box 2359. Honolulu. Hawaii 96804

March 15, 1978

DEPARTMENT OF PLANNING
AND ECONOMIC DEVELOPMENT

GEORGE R, ARIYOSHI
Covernor

HIOETO KONO
Oirtf:for

FRANK SKRIVANEK
Deputy Oirector

Mr. Clarence W. Garcia, Director
Department of Research and Development
County of Hawaii
25 Aupuni Street
Hila, Hawaii 96720

Dear Mr. Garcia:

Re: EIS, Hawaii Geothermal Research Station

Thank you for your February 14, 1978, letter to the Office of
Environmental Quality Control, relative to the E.I.S. on the geothermal
research project. I reply in the order of your paragraphs.

1. It is c~rtainly true that the various costs of geothermal
cfevelopment, and its be!1efits, should' be estimated as. that
development proceeds. The E.I.S. attempts to do that in
a qualitative manner, pointing out the nature of these
costs and benefits. A quantitative estimation must await
a determination of the actual size of the resource and
indications of the applications which are likely to be made.

2. The establishment of a visitor information facility has now
been decided on and is therefore incorporated in the re-draft
of the E.I.S. The facility can help fill the public infor­
mation function which, as you point out., needs attention.
Further to this end, information buHetins will be prepared
and distributed among the public as the project proceeds.

3. It is indeed the intention of the project to work closely with
the State Department of Health in monitoring the project to
assure it meets health and safety standards.

incerely,

/L
Hideto Kono

HK/1 k
cc: Office of Environmental Quality Control



DEPARTMENT OF WATER SUPPLY. COUNTY OF HA\V

'" ~. 3CX :e2.O

February 2, 1978

Off; ce of Envi ronmenta 1
Qua1i ty Control

550 Halekauwila St., Rm. 301
Honolulu, HI 96313

ENVI RONMEUT,Il,L IMPACT STATEi'1ENT
HAWAII GEOTHERMAL RESEARCH STATION
UTILIZING THE HGP-A WELL AT PUI'IA

HIL.O. HAWAII 96720 25 AU?I~NI 5,;

As you had requested, we reviawed the subject Environmental Impact
Statement and our comments are:

1. On page 10, first paragraph, it is stated that the water supply
for Pahoa is pumped in from South Hilo. This is not true. Pahoa
has its awn water system which is'fed from the basal aquifer;
likewise, with the Kalapana and Olaa systems.

2. \oIi 11 the geothenna1 project have any affect on the basal ground
water? .

Thank you for allowing us to corrrnent an this EIS. Since lNe consume a
sizable amount of power, we are naturally interested in any alternate
energy source.

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

Aki ra Fujimoto
~~anager .

WHS

cc ~anning and Economic Development

fJi! I l. .
. .. {; Ua tel' ortnaJ j:Jroare:jj ..•



GEORGE R. ARIYOSHI
Governor
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/~""~-4lt,;
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~\:~,i ....~ !.iIJ,J ~~---------------De-pu-(y-Oi-'''''-[0_' __

~~-:,;:~~~~. Kamamalu Building. 250 South King St.. Honolulu. Hawaii' Mailing Address: PO. Box 2359. Honolulu. Hawaii 96804

~<!1"11"\':l11.I)1~"" ---

Mr. Akira Fujimoto, Manager
Department of Water Supply
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720

Dear ~tr. Fuj imoto:

Re: EIS, Hawaii Geothermal Research Station

. 'Your recent letter to the Office of Environmental Quality Control
concerning the E.I.S. for the Hawaii Geothermal Project has been referred
to this Department for reply and I am responding to the two points you
raised.

1. The final copy will be corrected to show that Pahoa has its
own water system. Thank you for catching thi s error ..

2. The project will have no effect on the basal groundwater under
either mode of disposing of the effluent water, i.e., by
reinjecting it or by pumping it to a drainfield. In either
case, the effluent would be directed back into the geothermal
reservoir. As noted on page 41 of the draft report--quoting
the conclusions of Harold T. Stearns in his report of
April 4, 1971, on the Geothermal Well Field in the Puna
District, Hawaii--there is no potable fresh water lens in
the vicinity of the well. Geologists connected with the
project are confident that either the reinjection or
filtration mode should offer no hazard to basal groundwater
outside the geothermal reservoir.

--- ---' - ---- ._-
_____________~incere 11.. , _

HK/1 k
cc: Office of Environmental Quality Control



COUNTY OF
HAWAlI

PL_-'\NNING DEPARTMENT
215 AUPUNI SI'REET • HILO. HAWAll 96720

SEP \ 2. 1977

fiER,ijERTT. :'ffATA YOSHI
:'tfayot

SIDNEY M. FUKE
Dlni:tor

DUANE XA."iUHA
Dclt"'" Dlni:tot

Septa~er 7, 1977

Mr. Hideto Kono, Director
Department of Planning &

Economic Development
P.o. Box 2359-
Honolulu, HI 96804

Dear Mr. Kono:

Geothermal Research Facility Project
EnvironmentalL~pactStatement (EIS)
Preparation Notice
TMX: 1-4-01: 2 oor.

b

Thank you for the opportunity to review the above EI~ Pre­
paration Notice. We have the following comments to offer:

1. The EIS should discuss the State Land Use Classifi­
cation and County Zoning. This discussion should
also include the need to obtain a Special Permit
from the State Land Use Commission.

2. The Environmental Setting section should include
the data and discussion presented by the EGP re­
search team's publications. Much of the data has
been quantified in ~~ese reports.

3. The chief impacts presented by this Preparation
Notice are visual, H2S and noise. As there are
existing geothermal stea~ supplied electrical
generating plants in other parts of the world, we

--------s-hou±d- perh-ap-s-];-ook--t-o the-s-e-p-i--ant-s~f-or-me-thoc:i-:r- --- - - - ---
in copL1'1g with these as well as o~lj,er "problems".
The EIS should present such discussion. -

4. The discussion of Alternative Sites appears to
l~it the placa~ent,of the demonstration ~acility

to the wel~ site. The Geysers development in
California operates without such a limitation.
More discussion in this area appears to be
required.



Mr. Hideto Kono -2- September 7, 1977

We hope these comments w~ll aid you in preparing the EIS.
We look forHard to reviewing the completed document.

f+ncerely,

\\: \ ~" Ie:\\, - /\[, \ .. \~

S·IDNEY FUXE
Director

RN:mmk

cc: Mayor'
Chief Engineer
R &: D

-------
-~ --~-----------



University of Hawaii at Manoa
Hawaii Geothermal Project

MEMORANDUM November 22, 1977

Mr. Sidney M. Fuke, Director
Planning Department
County of Hawaii
25 Aupuni Street
Hila, HI 96720

Re: E.I.S. for Geothermal Research Facility at Puna

Dear Mr. Fuke:

Mr. Kono has referred to me your letter of September 7, 1977, commenting
on the E. I.S. preparation notice for the Geothermal Research and Development
Facility in Puna, so that I might have the benefit of what you have pointed
out in writing the E.I.S. proper. I respond in the order of your comments.

1. The controls over geothermal development placed by State land use
classification and County zoning are discussed in Part 7 of the E. I.S.

2. The portion of the E.I.S.dealing with the environmental setting does
indeed include data and discussion from the Hawaii Geothermal Project's earlier
research. Both baseline data (showing conditions of the air, groundwater,
soil, etc.) for the period before HGP-A was drilled and tested, and post-testing
observations are included in Parts 2 and 3.

3. The persons directing and preparing the specifications for the new
facility are familiar with the experience at The Geysers and other major geo­
thermal fields in dealing with visual, noise and odor problems and are utilizing
this experience to minimize problems at Kapoho. Some of the resulting detail
for example, in the specifications for scrubbers to remove most of the HZS --
is presented in the text and appendix of the E. I.S., but it was not feaskble,
in what is essentially a non-technical report, to discuss impact-abatement
techniques in great detail. However, if you-would like additional detail, I
will ask the project engineers to provide it.

4. Considerations of both efficiency and environmental protection dictated·
--1ocat-ing --t-he-resea-~ehJeiemans e-rat-ion---un-±t-otr-the-we-ll~ s-i;e-e~--W ere replac eo a t

any distance, conveyor pipes would be required to bring the hot fluid to the
generator and associated facilities; the cost of a long piping is a reduction
in temperature which directly affects the productivity of the generator. It
was also taken to be an advantage that piping, and therefore the area of land
surface affected by the project, would be kept to a minimum by constructing the
research/demonstration unit at the wellhead itself. -

Should a geothermal field develop as a result of this testing, then these
considerations would vanish or become much less important. There would be



Mr. Sidney M. Fuke, Director
County of Hawaii Planning Department
November 22, 1977
Page 2

collecting pipes running across the field, and generating stations and other
utilization points could be located according to criteria other than proximity.
However, for the single-well research/demonstration facility, proximity seems
to be the best criterion for siting.

Thank you for your helpful comments.

;a+~~
ROBERT M. ~~~
Consultant

RMK:ny

cc: Department of Planning and Economic Development



COUNTY OF
HAWAII

PLANNING DEPARTMENT
25 AUPUNI STREET. HILO. HAWAII 96720 HERBERTT. MATA YOSHI

.\hyor

SIDNEY M. FUKE
Dir.ctor

DUANE KANUHA
D"puIY Dlre<tor

February 21, 1978

Office of Environmental Quality Control
550 Halekauwila St.
Room 301
Hono~ulu, HI 96813

Gentlerren:

Draft Environmental Impact Statement
"Hawaii Geothermal Research Station Utilizing

" "the"HGP-A Wer-l" "a"to "Fu"na ," Hawa"i"i"" " 0 " 0 0 :

We have reviewed the subject draft EIS and have the following
. general comments to offer:

1. There is no description of the project which the draft
EIS is addressing. As a result, the conclusions drawn
in the statement are confusing. It is our understanding
that the draft EIS is for a specific project, namely,
the establishment of the Hawaii Geothermal Research
Station which includes equipment and facilities related
to the extraction of geothermal fluids from the HGP~A

well and a return system; an experimental power plant;
administrative facilities; and an R&D facility, con­
sisting primarily of three test pads and related piping.
This is the same project for which the Department of "
Planning and Economic Development has submitted a
Special Permit.

2. The draft EIS addresses the potential impact of geothermal
research in general, rather than the specific project.

------- -, - -Tnis-tnaroe" mi-s leacttn-g iIr-th-a-t,- -f-o-r-±n-st-an-ce,- f-row-tests---··
\ / will be conducted prior to the installation of appropriate

-I " •abatement controls for no~se and hydrogen sulfide.

3. More of the findings of the research upon which the draft
EIS is based should be included. We not~, for example,
that reference to archaeological sites is made on a
district-wide basis rather than on a site-specific survey.
Use of the general information for such a specific area
may be incorrect. In addition to archaeological informa­
tion, this observation applies to other areas discussed.



Environmental Quality Control
Page 2
February 21, 1978

4. The draft EIS does not discuss the various land use
classifications, such as the State Land Use District
and County zoning. As we stated in our comments on the
preparation notice, these should be included.

5. We find that many concerns expressed by various agencies
in response to the preparation notice have been included
as an appendixed response to the agencies, rather than
being included in the body of the EIS draft. Many of the
comments should be discussed in the body of the document.

6. No Appendix B is included, although reference to it is
made.

7. It is stated that the County General Plan "makes no mention
of the then-undiscovered new energy source". The author
is" directed to pages 9 and 10 of the General Plan regarding
scientific research. .

We have also found many discrepancies in the references and
conclusions made in the document, particularly as they relate to
domestic water supply; population, both existing and potential;
housing; and employment generated. Some of these areas have been
noted by other agencies~

If the above-cited points could be addressed more explicitly,
especially in terms of the proposed action, we believe that the
draft EIS could be much improved and the environmental impact, both
short- and long-term could be more objectively assessed.

Thank you for the opportunity to review the draft EIS. If we
can be of assistance or clarify our comments, please feel free to
calIon us.

~1ei~
~~EY FUKE

·---D-i-.r.ec-tor~-- --_.

IP:nunk



Kamamalu Building. 250 South King St.. Honolulu. Hawaii, MaIling Address: P.O. 60x 2359. Honololu. Hawaii 96804

March 15, 1978

DEPARTMENT OF PLANNING
AND ECONON~IC DEVELOPMENT

GEORGE R. ARIYOSHI
CaVttN'Jor

HIOETO KONO
Oi,~ror

FRANK SKRIVANEK
O"PU(y Oir""ror

Mr. Sidney Fuke, Director
Planning Department
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Fuke:

Re: EIS, Hawaii Geothermal Research Station

Your recent letter commenting on the subject E.I.S. has been consi­
dered most carefully. The first two points raised seem to be questions
of emphasis or focus in the presentation. Considering that this is a
research and demonstration project~ we took our responsibility to include
the impact of the results intended by the project, which is to stimulate
geothermal development on the Big Island. Therefore, it seemed not only
appropriate but necessary to consider the effects--not only of this small
installation--but of the geothermal field development which we hope will
follow. That is why so much emphasis is given to possible effects on the
Puna District~ and not merely the immediate vicinity of HGP-A.

However, we readily agree that the larger questions should not
obscure discussion of immediate impacts. Therefore, the E.I.S. is being
redrafted in part to do these things:

a. Distinguish between the R&D project (the immediate subject
of the E.I.S.) and what may grow out of it (long-range impacts).

b. Present in the main body of the Statement, instead of in the
Appendix, a detailed description of the Station'~ facilities
and the stages of construction.

-~- --- -----------

c. Emphasize more sharply the findings of environmental affects of
the Stati on.

Replying to paragraph 3, some of these localized effects of the
Station itself may be round by the reader without difficulty in the dis­
cussion--purposely' highly condensed from the voluminous research reports
produced by the University scientists--of the Puna District around HGP-A.
On archaeological sites, the example given in paragraph 1, the draft E.I.S.
says (page 23), IIWhat few sites exist are mostly along the coast, some



l'vIr. Sidney Fuke
Page 2
Ma rch 15, 1978

distance from likely areas of geothermal development, which are along the
rift zones inland. 1I And ..... IIWith the exception of petroglyphs at the
Kapoho dome, none of the archaeological sites of Puna seem to be in the
p~th of likely geothermal development ;n the District. 1I

Here, as elsewhere, the site-specific finding of environmental
factors is included in a general statement about the region. We submit
that there ;s a value in this presentation for it informs decision-makers
simultaneously about what is involved both at the site and in the broader
area which may ultimately be affected.

Regarding paragraph 4, the draft E.I.S. discusses land use classifi­
cations as they relate to geothermal development, at page 58. However, it
did not mention the special use permit for the project now pending, and
this corrment did call that omission to our attention. The final draft will
note that fact and will give the State Land Use District and County zoning
classifications (see page 3 of the revised E.I.S~).

Regarding paragraph 5, the substance of comments made by various
agencies has been included in the draft, the comments themselves and
replies placed in the appropriate part of the Report.

Regarding paragraph 6, Appendix B is the Bibliography, paged·B-l,
B-2, etc.

Regarding paragraph 7, the reference to the County General Plan was
perhaps too narrow, in being limited to the purpose of this project (geo­
thermal development) and not considering its means (scientific research).
We will correct it in the final draft.

We trust that you will find that the revised E.I.S. has addressed
your concerns. We will forward a copy to you as soon as the revised document
is available.

Thank you for your reviews and comments.

HK/l k
cc: Office of Environmental Quality Control
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Mr. Hideto Kono, Director
State of Hawaii
Department of Planning and

Economic Development
P. O. Box 2359
Honolulu, Hawaii 96804

Dear Mr. Kono:

i
I,
I
1
~-

SEP 8.1977
"''''---.-"

, ! ."" "="; ".

'..J f _~---'

Subject: EIS Preparation Notice for the Geothermal Research
Facility

This is in response to your r.equest of August 30, 1977 for
comments on subject document. The paragraph number below
refer to paragraph numbers in the Preparation Notice.

Par. 3.

Par. 6.

HELCO intends to purchase up to
2 megawatts of power from the
facility if a mu~ually agreeable
price can be established.

HELCO intends to extend a trans­
mission line to the generator
after a mutually agreeable price
for the power has been established.

The project will also establish
whether or not a reliable, base
load generator can be located
satisfactorily in a volcanic
rift zone.

Par. 8c. Since the area initially was free of
--·--:-------.------···-------···-·---man-maae-s--e-z··ue"f;;l;1-:z;.es-,-an-y--·s--e-:z;..ue-~a-l."-e------·---·--···

will cause a visual impact. It seems
questionable that the cooling tower
will cause the chief visual impact.
'At night, for example, a single
60 watt light will be far more
noticeable. An essential question
relates to whether the visual impact
is positive or negative -- or in this
case, is any visual intrusion negative.



Mr. Hideto Kono, Director
September 6, 1977
Page 2

Par. lOa.

Par: lOb.

Par. lOco

•
REB:cm

The facility now generally produces no
noise. Thus, to maintain that when
fully developed it will cause no greater
noise than now is inaccurate. It seems
reasonable that noise will definitely be
greater in the area than before the
project started. No basis if given,
therefore, for the assertion that noise
will not be a problem. The point here
is that the adverse impact of noise
will be offset by advantages of the
project if this is true, of course.

Whether or not H2S can be reduced below
the nuisance level is problematical.

Fencing will improve the appearance of the
facility and thus may increase the positive
visual impact. That is, visual impact can
be either, or both, negative or positive.

Sincerely yours,



University of Hawaii at Manoa
Hawaii Geothermal Project

MEMORANDUM

Mr. Richard E. Bell, Manager
Environmental Department
Hawaiian Electric Company, Inc.
Box 2750
Honolulu, HI 96803

Dear Mr. Bell:

November 22, 1977

Your letter of September 6, 1977, to Mr. Kono commenting on the E. I.S. pre­
paration notice for the Hawaii Geothermal Research Facility project was referred
to me as I am preparing the Statement. I reply to your comments in their order.

1. What you have said about HELCO intentions of power purchase has been
incorporated in the E. I.S.

2. The problem of working in a. volcanic rift zone has been stated; thank
you for making this point, only implicit in the. earlier draft, explicit.

3. What will seem visually intrusive in the project -- the cooling tower,
fencing, or, as you suggest, a light bulb at night -- is obviously a subjective
matter. I gave prominence in this report to the cooling towers because they most
impressed me in visiting geothermal fields.

4. I am puzzled as to what you write about noise. It is true that the
facility now produces no noise -- when the well is closed down. It does make
noise when it is flmJing. The whole point of the statement about noise in the
E. I.S. is that the engineers offer assurances that the noise level for the well
hooked up to the generator will be less than what has been experienced heretofore
in test flows.

5. Similarly, with respect to HZS smells, while there is no absolute certainty
that a nuisance will be avoided, the project is saying, in good faith, that this
is its intention and that there is a high probability that the intention can be
carried out.

__::--_-'6=--=.----:-'A=s _to_Jen~ing,~hat has been stated tp_JLe__a_fac.t.or_which_is __positive, _
for, again, that is the intent of the project.

Thank you for your comments and suggestions.

s~e~y, 1 ". / . \
!~~~ h. r.fl~~

ROBERT M. KAMINS
Consultant

RMK:ny

cc: Department of Planning and Economic Development



HAWAIIAN ELECTRIC COMPANY,
Box 2750 / Honolulu, Hawaii

February 14, 1978

NV/R

INC.~

'96840~

State of Hawaii
Department of Planning and Economic Dev.
Kamamalu Building
250 South King Street
Honolulu, Hawaii 96813

Dear Sirs:

FEB2l.l873

I am writing in response to a request from the Environmental
Quality Commission for comments on the Environmental Impact
Statement (EIS) entitled "Hawaii Geothermal Research Station
Utilizing the HGP-A Well at Puna, Hawaii." I appreciate the
opportunity to comment on this EIS since Hawaii Electric
Light Company, a subsidiary of Hawaiian Electric Company, Inc.,
is currently involved in negotiations whereby they propose to
contract for the power produced by the facility and for its
operation.

Mr. Richard Bell of Hawaiian Electric Company, Inc. submitted
comments on the EIS preparation notice for this project in
his letter dated September 6, 1977. I will not repeat the
points covered in his comments since they are addressed in
the EIS.

·FIGURE 6 (p. 8e) of the EIS shows a butyl lined.reservoir which
I assume is to collect the liquid wastes discharged from the
well. On page 10, the point is made that the ground water of
the Puna region is of relatively high salinity. Why then a
lined reservoir? Further on (Page 41) is a discussion of low
volume waste settling basins (unlined) and the possibility of
the use of injection wells. Obviously, no matter which system
is used, same provision must be made to allow for cleaning
such as backwashing the wells. or drying up one of several
settling basins. A butyl lining would be destroyed during
ma-i--n-tena-nce- and shou±d--b-e- avo-r-de1i~-UIll~es-s-i:oxi-c rnat:erials wiTl~­

enter the basins.

At this time, there are no specific Federal or State standards
governing H2S air emissions. This being the case, the use of
scrubbers (pages 25 and 42) is not necessary unless the discharge
of H2S violates the general State prohibition against air
emissions which are " ... injurious to human health or welfare,
animal or plant life, or property or interferes with the enjoy­
ment of life or property" (Public Health Regulations, Department



HAWAIIAN ELECTRIC COMPANY, INC.

State of Hawaii
Department of Planning and Economic Dev.
February 14, 1978
Page 2

of Health, State of Hawaii, Chapter 43 Sections l(b) and 5).
A human health hazard threshold of 10 ppm (26,200 ~g/m3) is
given on page 42. Apparently during flashing of the well,
the concentration of H2S was less than 0.2 ppm (524 ~g/m3),

well below 10 ppm. I wonder, therefore, if scrubbers are
necessary. Perhaps consideration should be given to making
provisions in order to retrofit scrubbers if necessary and
to raising the stack height in order to gain dispersion of
the plume.

Other more specific comments on the EIS are attached.

I appreciate the opportunity to review this EIS and wish you
the best of luck in this venture.

ours truly, .

Q,'1'~~~~
McCain, Ph.D.
of Environmental Department

JCMc:cm

cc: Office of Environmental Quality Control

----------



SPECIFIC COMMENTS ON GEOTHERMAL RESEARCH STATION

Page 1, 1st paragraph

HELCO Purchase Power - wording should be rephrased "HELCO will
purchase a net generation output of up to 2 MW during light
load periods and may during heavy load periods purchase up to
5 MW at the discretion of HELCO.

Page 3, 2nd paragraph

The referenced Appendix B for the test facility should be
Appendix A.

Page 4, 1st paragraph

A. Turbine generator - It has not been decided to install a
variable capacity T-G. Also, the capacity is still in
question.

B. HELCO purchase power - same comments as above.

C. Federal Funding - better word. is "approximately 90%" instead
of "up to 90%11 of the project will be funded by the Federal
government.

D. Geothermal energy uses other than electric use - Federal Funds,
so far, are earmarked for only the wellhead generator and sub­
station/transmission facilities. Unless included in the scope
of work in the contract with DOE funds, should not be utilized
for nonelectric use of the geothermal fluid unless the County

.or State finances it.

Pages 24, 25

Cooling towers - should include statements regarding the effect of
the vapor emitting from the towers, specifically the. effect of

-w-at-er-carrrover-e---;-g-.-humi-d-I-ty,-e-tc. -----

Page 44 - Sulfur sludge disposal

Condensate - Condensate will be pumped to the cooling towers as
make-up water for the cooling water system. Only ·the excess
condensate will be ponded or re-injected back into the ground.



Paqe 57
«

HELCO generation - The HGP-A Geothermal Wellhead Generator will
not affect HELCO's generation expansion and its installation of
their next 23 MW steam unit, Hill No.7.

Page A-3, 2nd paragraph

HELCO's Purchase Power - Same comment as for page 1. Maximum load,
in this case, is limited by voltage fluctuation that is acceptable
by the system. Normally the distribution substations can tolerate
voltage fluctuations of up to 20%. During certain light load
periods, geothermal net generation in excess of 2 w;v will yield
a voltage range exceeding this 20% limit.
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March 15, 1978

DEPARTI'viENT OF PLANNING
AND ECONOMIC DEVELOPMENT

GEORGE R. ARIYOSHI
Governor

HIOETO KONO
Direccor

FRANK SKAIVANEK
Depucy Direccor

Dr. John C. McCain, Manager
Environmental Department
Hawaiian Electric Company, Inc.
Box 2750
Honolulu, Hawaii. 96840

Dear Dr. McCain:

Re: EIS, Hawaii Geothermal Research Station

Thank you for your recent letter to the Department of Planning and
Economic Development in response to a request for comments on theE. I. S.
on the Hawaii Geothermal Research Station. Your comments, as those made
earlier by Mr. Bell, are most welcome.

The figure (at page 8e of the draft copy) which shows a butyl lined
reservoir depicts the project site before installation of the facilities
required for the wellhead generator. The reservoir had been used to store
water used in the drilling of the present well; that is why it had a
lining--to prevent absorption into the ground. The lining is to be
removed before that depression is used as a settling basin. No toxic
materials will be entering the basin, whether the settling basin or in­
jection well technique of handling effluents is decided on. (As noted in
the revised draft, this question is still open since the answer will depend
in large part on the conditions imposed by the Department of En~rgy. In
either case, there should be no danger of toxicity of effluents going back
into the geothermal reservoir. No intrusion on the fresh water supply of
the area will occur, according to geologists who have studied the project.)

As to HZS and. scrubbers, the standard voluntarily assumed by the
project, out of respect· for the people living near the site--few as they

---are -now-...+s~to-make--the-opera-ti-ons-of--the-sta-t-i-on--asinoffens-i-ve-as~~~--- ­
possible. This is understood to be a corrmitment of the management group
heading the project. However, I am certain that the designers are anxious
to cut costs, to the extent compatible with our commitllent, and so I have
passed on to them your suggestion of raising the height of the stack to
gain greater dispersion of the plume and providing for retrofitting the
scrubbers, if they are necessary.



Dr. John C. McCain
Page 2
March 15, 1978

Your speci fi c comments on deta il s of the. E. 1. S. appended to your
letter are helpful in sharpening the statement and are being taken into
account in the final draft. We understand that HELCQ's purchase agreement
has been recast to be a maximum of 5 MW, at the discretion of the company,
and that HELCQ's expansion of generating capacity by adding another oil­
fueled steam unit will not be affected by the HGP-A generator.

Si ncere ly.,

HK/l k
cc: Office of Environmental Quality Control

Dean Yuen, College of Engineering, University of Hawaii
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