2. ENVIRONMENTAL SETTING: THE DISTRICT OF PUNA PRIOR TO GEOTHERMAL DEVELOPMENT
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A, The physical environament generally.—/ Wik
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The Puna District, site of the exploratory geothermal well, is the
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easternmost projection of the Island of Hawaii, comprising approximately omne-
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eighth of its 4,038 square miles., DMMuch of thé District is formed by undissected £
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volcanic uplands, that of Kilauea to the north)and that of Kalapana to the south,,
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but between, running from the Kilauea Caldera Complex eastward to the sea arouand
Cape Xumukahi, is the Puna cone and crater area, marked by pu'us and craters of
recent eruptions, notably that of 1955, Figures 2 and 3 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 3ig Island -- some distance behind South
Hilo District, where approkimately 40,000 people live. The basis of comparison
is made clearer by noting that omly two "towns'" in Puna, Kea'au aﬁd 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 im widely spaced clusters of houses along the coast. COnly a few
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organic soils, which commonly oOccur on geviugivasa; ;e—mo -

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 omn old beach
sand and volcanic ash. On this land has developed an area of marked environmental

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

1/ Much of this section is derived from a report of the Hawaii Geothermal
Project, Envirommental Baseline Study for Geothermal Develooment in Puna, Hawaii,
(University of Hawaii, September 1976).
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Mr. Hideto Kono,
September 6, 1977
Page 2

Par. 1l0a.

Par.' 10b.

Par. 1l0c.

REB:cm

Director

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 H;S 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,

ALt
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University of Hawaii at Manoa

Hawaii Geothermal Project

MEMORANDUM November 22, 1977

Mr. Richard E. Bell, Manager
Environmental Department
Hawaiian Electric Company, Inc.
Box 2750

Honolulu, HI 96803

Dear Mr. Bell:

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 flowing. 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 H_S smells, while there is no absolute certainty
that a nuisance will be avoided, the sroject is saying, in good faith, that this
is its intention and that there is a high probability that the intention can be
carried out, v

6. As to fencing, that has been stated to be a factor which is positive,
for, again, that is the intent of the project.

Thank you for your comments and suggestions.

Sincerely, . //
/ 1
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ROBERT M. KAMINS
Consultant

RMK:ny

cc: Department of Planning and Economic Development
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HAWAIIAN ELECTRIC COMPANY, INC.
Box 2750 / Honolulu, Hawaii = 96840
February 14, 1978

State of Hawaii

Department of Planning and Economic Dev.
Kamamalu Building

250 South King Street g rstmen
Honolulu, Hawaii 96813

Dear Sirs:

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 linedreservoir 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, some 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
maintenance and should be avoided unless toxic materials will
enter the basins.

At this time, there are no specific Federal or State standards
governing HyS air emissions. This being the case, the use of
scrubbers (pages 25 and 42) is not necessary unless the discharge
of H7S 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
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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 1l(b) and 5).
A human health hazard threshold of 10 ppm (26,200 ug/m3) is
given on page 42. Apparently during flashing of the well,
the concentration of H3S was less than 0.2 ppm (524 ug/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,

O Mefsre

ohn C. McCain, Ph.D.

Manager of Environmental Department

JCMc:cm

cc: Office of Environmental Quality Control
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SPECIFIC COMMENTS ON GEOTHERMAL RESEARCH STATION

Page 1, lst 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, lst paragraph

A.

B.

e

Turbine generator - It has not been decided to install a
variable capacity T-G. Also, the capacity is still in
guestion.

HELCO purchase power - same comments as above.

Federal Funding - better word is "approximately 90%" instead
of "up to 90%" of the project will be funded by the Federal
government.

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 1it.

Pages 24, 25

Cooling towers - should include statements regarding the effect of
the vapor emitting from the towers, specifically the effect of
water carry-over e.g. humidity, etc.

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.
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Page 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
pericds, geothermal net generation in excess of 2 MW will yield

a voltage range exceeding this 20% limit.



GEORGE R. ARIYOSH!

GCovernor

DEPARTMENT OF PLANNING
AND ECONOMIC DEVELOPMENT

Kamamaiu Building. 250 South King St.. Honolulu. Hawaii * Mailing Address: P.Q. Box 2359. Honolulu, Hawaii 96804

March 15, 1978

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 the E.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 Energy. 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 HoS and scrubbers, the standard voluntarily assumed by the
project, out of respect for the people 1iving near the site--few as they
are now--is to make the operations of the station.as inoffensive as
possible. This is understood to be a commitment 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 commitment, 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 retrof1tt1ng the
scrubbers, if they are necessary.



Dr. John C. McCain
Page 2
March 15, 1978

Your specific comments on details of the E.I.S. appended to your
letter are helpful in sharpening the statement and are being taken into
account in the final draft. We understand that HELCO's purchase agreement
has been recast to be a maximum of 5 MW, at the discretion of the company,
and that HELCO's expansion of generating capacity by adding another oil-
fueled steam unit will not be affected by the HGP-A generator.

Sincerely,

Hideto Kono

HK/1k
cc: Qffice of Environmental Quality Control
Dean Yuen, College of Engineering, University of Hawaii



PARTIAL BIBLIOGRAPHY OF REPORTS ON
THE HAWAII GEOTHERMAL PROJECT
1973-77

Management Program

1. Shupe J., ''Geothermal Power for Hawaii -- Phase I," Geothermics,
Vol. 2, Nos. 3-4, 1973, pp. 101-104.

2. Shupe, J., et al., "The Hawaii Geothermal Project: Summary Report
for Phase I," HGP Report, Honolulu, Hawaii, May 1975.

3 , '"The Hawaii Geothermal Project: Initial Phase II Progress
Report,'" HGP Report, Honolulu, Hawaii, Feb. 1976.

4, Shupe, J., '"Hawaii Geothermal Project Well A,'" Proceedings of the First
National Geothermal Conference, Palm Springs, 1976,

5. Shupe, J., et al., '"Geothermal Energy in Hawaii -- Hydrothermal Systems,'
Eleventh I.E.C.E.C. Transactions, 1976.

6. , '"Phase III -- Well Testing and Analysis: Progress Report
for the First Quarter of Federal FY77,' HGP Report, Honoclulu, Hawaii,
Jan. 1977.

7's , ""Phase III -- Well Testing and Analysis: Progress Report
for the Second Quarter of Federal FY77," HGP Report, Honolulu, Hawaii,
April 1977.

, '"Phase III -- Well Testing and Analysis: Progress Report
for the Third Quarter of Federal FY77,'" HGP Report, Homolulu, Hawaii,
July 1977.

Geosciences Program

1. Furumoto, A., "A Coordinated Exploration Program for Geothermal Sources
on the Island of Hawaii,' Proceedings of the Second U.N. Symposium on
the Development and Use of Geothermal Resources, Vol. 2, May 1975,
pp. 993-1001.

2. McMurtry, G., et al., '"Chemical and Isotopic Investigations of Groundwater
in Potential Geothermal Areas in Hawaii,'' Hawaii Institute of Geophysics,
Honolulu, Hawaii, 1976.

3. Llau, L.S., "Interim Summary of Groundwater Quality in the Vicinity of
Puna Geothermal Exploratory Well HGP-A,'" HGP Report, Honmolulu, Hawaii,
Oct. 1976.
B-1



4,

S

Kroopnick, P., et al,, "Hydrology and Geochemistry Subtask,'' HGP Report,
Honolulu, Hawaii, 1976,

Lau, L. S., 'Water Quality of HGP-A Well Waters,'" (abstract), HGP Report,
Honolulu, Hawaii, 1977.

Engineering Program

Lo

10.

Cheng, P., '"Mumerical and Analytical Studies on Heat and Mass Transfer
in Volcanic Island Geothermal Reservoirs,' Proceedings of First Work-
shop on Geothermal Reservoir Engineering and Well Stimulation,
pp. 219-224, Stanford, California, (1975).

, '"Heat and Mass Transfer in Liquid-Dominated Geothermal

Reservoirs,' Letters in Heat and Mass Transfer, Vol. 3, pp. 81-88,

1976.

, '"Buoyancy Induced Boundary Layer Flows in Geothermal Reser-

voirs,'' Proceedings of Second Workshop on Geothermal Reservoir Engineer-

ing, pp. 236-246, Stanford, Califormia, (1976).

, ""The Influence of Lateral Mass Efflux on Free Convection

Boundary Layers in a Saturated Porous Medium,' International Journal

of Heat and Mass Transfer, Vol. 20, pp. 201-206, 1977,

, ''"Constant Surface Heat Flux Solutions for Porous Layer

Flows,' Letters in Heat and Mass Transfer, Vol. 4, No. 2, pp, 119-128,

1977,

, ''Combined Free and Forced Convection Flow about Inclined

Surfaces in Porous Media,'" Intermational Journal of Heat and Mass

Transfer, Vol. 20, pp. 807-8l4, 1977.

, "Similarity Solutions for Mixed Convection from Horizontal

Impermeable Surfaces in Saturated Porous Media,”" International Journal

of Heat and Mass Transfer, Vol. 20, pp. 893-898, 1977,

Cheng, P. and I-D. Chang, ''Buoyancy Induced Flows in a Porous Medium
Adjacent to Impermeable Horizontal Surfaces,' Intermational Journal of
Heat and Mass Transfer, Vol, 19, pp. 1267-1272, 1976.

Cheng, P, and W. C. Chau, ''Similarity Solutioms for Convection of Ground-
water Adjacent to Horizontal Impermeable Surface with Axisymmetric
Temperature Distribution,'” Water Resources Research, Vol. 13, pp. 768-772,
1977.

Cheng, P., et al.,''Numerical Solutions for Steady Free Convection in
Island Geothermal Reservoirs,'' Proceedings of 1975 Intermational
Seminar on Future Energy Production -- Heat and Mass Transfer Problems,
pp. 429-448, Dubrovnik, Yugoslavia, (1975).




L §

12.

ISQ

14,

15,

18.

139,

20.

21.

22

23.

Cheng, P. and K, H. Lau, '"Numerical Modelling of Hawaiian Geothermal
Resources,' Geothermics, Vol., 2, Nos., 3-4, pp. 90-93, 1973.

, ''Steady State Free Convection in an Unconfined Geothermal

Reservoir,' Journal of Geophysical Research, Vol. 79, No. 29,

pPP. 4425-4431, 1974,

,. '"The Effect of Steady Withdrawal of Fluid in Confined

Geothermal Reservoirs,' Proceedings of Second U, N. Symposium on

Development and Use of Geothermal Rescurces, Vol, 3, pp. 1591-1598,
San Francisco, Califormia, (1975).

Cheng, P. and W. J. Minkowycz, ''Free Convection about a Vertical Flat
Plate Embedded in a Saturated Porous Medium with Application to Heat
Transfer from a Dike,' Journal of Geophysical Research, Vol. 82, No., 14,
pp. 2040-2044, 1977,

Cheng, P. and L. Teckchandani, '"Numerical Solutions for Transient Heating

and Withdrawal of Fluid in a Liquid-Domimnated Geothermal Reservoir,'
American Geophysical Union, Monograph #20, in press,

Chou, J. C., et al., "Regenerative Vapor Cyclé with Isobutane as Working
Fluid," Geothermics, Vol. 3, No. 3, pp. 93-99, 1974,

Johnson, C. H. and P. Cheng, "Bossible Similarity Solutioms for Free
Convection Boundary Layers Adjacent to Flat Plates in Porous Media,"
International Journal of Heat and Mass Tranmsfer, 1977,

Kihara, D., et al., "Instrumentation and Test Results for Hawaii Geothermal
Project's HGP-A Well," Summaries of Second Workshop on Geothermal Reser-
voir Engineering, pp. 109-115, Stanford, Califormia, (1976).

, "'Summary of Results of HGP-A Well Testing,' Summaries of

Third Annual Workshop on Geothermal Reservoir Engineering, Stanford,

Californmia, in press (1977).

Kihara, D. and P. Fukunaga, ''Working Fluid Selection and Preliminary Heat
Exchanger Design for_ a Rankine Cycle Geothermal Power Plant,” Proceedings
of Second U. N. Symposium on Development and Use of Geothermal Resources,
Vol. 3, pp. 2013-2020, 1975,

Lau, K., H. and P, Cheng, '"The Effect of Dike Intrusion on Free Convection
in Unconfined Geothermal Reservoirs,' International Jourmal of Heat and
Mass Tramsfer, Vol. 20, pp. 1205-1210, 1977,

Minkowycz, W. J. and P. Cheng, ''Free Convection about a Vertical Cylinder
Embedded in a Porous Medium,'" Intermational Journal of Heat and Mass
Transfer, Vol. 19, pp. 805-813, 1976.

Takahashi, P. and B. Chen, ''Geothermal Reservoir Engiﬁeering,” Geothermal -
Energy, Vol. 3, No. 10, pp. 7-23, 1975.

B-3



24,

Takahashi, P., et al., ''State-of-the-Art of Geothermal Reservoir
Engineering,' ASCE Journal of the Power Division, pp. 111-126, 1975,

D. Environmental-Socioeconomics Program

1‘

2.

10.

11

12.

El-Ramly, N., et al,, '"Geothermal Power Economics: An Annotated Biblio-
graphy,'" Vol. 1, HGP Report, Honolulu, Hawaii, Feb. 1974.

Peterson, R. and K. Seo, ''Geothermal Power Economics: An Annotated
Bibliography,' Vol. II, HGP Report, Honolulu, Hawaii, Sept. 1974.

Peterson, R., ''Economic Factors in the Optimal Depletion of Resources,”
HGP Report, Honolulu, Hawaii, March 1975.

"Economic Factors in the Longevity of Resources,'' HGP Report,

b

Honolulu, Hawaii, April 1975,

Grabbe, E. and R. Kamins, ''State Policy Considerations for Geothermal
Development in Hawaii,' Geothermal Energy Policy Project Report,
Honolulu, Hawaii, April 1975.

Kamins, R., ''Geothermal Development Policy for an Isolated State: The
Case of Hawaii,'" Proceedings of the Second U. N. Symposium on the
Development and Use of Geothermal Resources, Vol. 3, May 1975,
pp. 2383-2388.

Peterson, R., '"Economic Factors in Resource Exploration and Exploitationm,"

Proceedings of the Second U. N. Symposium on the Development and Use
of Geothermal Resources, Vol. 3, May 1975, pp. 2333-2338.

Peterson, R. and N. El-Ramly, '"The Worldwide Electric and Nonelectric
Geothermal Industry,' HGP Report, Honolulu, Hawaii, Dec. 1975.

Kamins, R. and D. Kornreich, '"Legal and Public Policy Setting for Geother-
mal Resource Development in Hawaii,' HGP Report, Honolulu, Hawaii,
Feb., 1976.

, ""Compendium of State Statutes Defining Geothermal Resources
and Governing their Development,' HGP Report, Honolulu, Hawaii, Feb. 1976.

Kamins, R., et al., "Environmental Baseline Study for Geothermal Develop-
ment in Puna, Hawaii,' HGP Report, Honolulu, Hawaii, Sept. 1976.

Kamins, R., '"An Assessment of Geothermal Development in Puna, Hawaii,"
HGP Report, Honolulu, Hawaii, Jan. 1977.



. Program

B., et al,, '"Selectivity in Mercury-Copper and Mercury-Iron
mulation in Plants,' HGP Report, Honolulu, Hawaii, Sept. 1976.

,el, B, and S. Siegel, "Envirommental Effects of Geothermal Well
.est at HGP-A, Puna, Hawaii, June-November 1976,'" HGP Report, Honolulu,

Hawaii, Nov. 1976.

, '"Mercury Fall-Qut in Hawaii,'" HGP Report, Honolulu, Hawaii,

1977 .

, "Emissions at HGP-A and Natural Vents, July-August 1977,"

HGP Report, Honmolulu, Hawaii, 1977,

, '"Measurements at HGP-A During the Kalalua Eruption of

September 1977," HGP Report, Honolulu, Hawaii, 1977.

, ""Aerometry of the Kalalua Eruption, 30 September - 4 October:

Effects of Natural Emissions on Air Quality at HGP-A,'" HGP Report,

Honolulu, Hawaii, 1977,

, 'Mercury Emission in Hawaii, An Aerometric Study of the

Kalalua Eruption of 1977,' HGP Report, Honolulu, Hawaii, 1977,






