


Subsidence

On the mainland, subsidence due to contraction of clay or sand

formations may result from the withdrawal of geothermal fluids in those

formations . In Hawaii, subsidence from geothermal fluid withdrawal is

not likely to be a problem; since the islands are generally composed of

dense, yet porous, self-supporting basaltic rock, especially in

geothermal production zones. Of more concern is the volcanic or

tectonic subsidence which may occur on or about active rift zones .

As a result of volcanic activity, small to large grabens may result

with the subsidence of rock blocks (usually rectangular) which are

downthrown along or between cracks, e. g. 1960 Kapoho graben .

Subsidence may also be associated with tectonic earthquakes, collapsing

lava tubes and pit craters.

Tsunamis

Tsunami hazard is probably localized to a zone of land at most 2

km wide around the coast, and at elevations below about 75 feet. This

will not be a hazard to developments in the proposed Kilauea middle

east rift GRS as elevations are generally above 1400 feet.

LAND USE COMPATIBILITY

Under the provisions of Chapter 205-2 of the Hawaii Revised

Statutes, Districting and Classification of Lands, there are four major

land use districts in which all lands in the State are be placed: (1)

urban, (2) rural, (3) agricultural, and (4) conservation.

Urban districts include activities or uses as provided by ordi­

nances or regulations of the county within which the urban district is

situated.

Rural districts include activities or uses as characterized by low

density residential lots of not more than one dwelling house per

one-half acre in areas where 'city-like' concentration of people ,
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structures, streets, and urban level of services are absent, and where

small farms are intermixed with the low density residential lots. These

districts may include contiguous areas which are not suited to low

density residential lots or small farms by reason of topography, soils,

and other related characteristics.

Agricultural districts include activities or uses as characterized

by the cultivation of crops, orchards, forage, and forestry; farming

activities or uses related to animal husbandry, and game and fish

propagation; services and uses accessory to the above activities

including but not limited to living quarters or dwellings, mills, storage

facilities, processing facilities, and roadside stands for the sale of

products grown on the premises; agricultural parks and open area

recreational facilities.

Conservation districts include areas necessary for protecting

watersheds and water sources; preserving scenic and historic areas;

providing park lands, wilderness, and beach; conserving endemic

plants, fish, and wildlife; preventing floods and soil erosion; forestry;

open space areas whose existing openness, natural condition, or pre­

sent state of use, if retained, would enhance the present or potential

value of abutting or surrounding communities, or would maintain or

enhance the conservation of natural or scenic resources; areas of value

for recreational purposes; and other related activities; and other

permitted uses not detrimental to a multiple use conservation concept.

The DLNR's administrative rules define conservation to mean:

"A practice, by both government and private landowners, of

protecting and preserving, by judicious development and utiliza­

tion, the natural and scenic resources attendant to land ... to

ensure optimum long-term benefits for the inhabitants of the

State." (DLNR Rule 13-2-1)

The great majority of the land within the proposed Kilauea middle

east rift GRS is zoned Conservation-Protective. This conservation

area is also presently designated as the Wao Kele '0 Puna Natural Area

Reserve and t he Puna Forest Reserve. The extreme eastern and

southeastern areas of this proposed GRS is zoned agricultural.
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Act 296, SLH 1983 and as amended by Act 151, 1984, specifically

states that "geothermal resource subzones may be designated within

the urban, rural, agricultural, and conservation land use districts

established under section 205-2. Only those areas designated as

geothermal resource subzones may be utilized for geothermal develop­

ment activities in addition to those uses permitted in each land use

district under this chapter."

Methods for assessing the compatibility of geothermal development

within a conservation district, shall be left to the discretion of the

Board and may be based on currently available public information.

The authority of the Board to designate geothermal resource

sub zones shall be an exception to those provisions of Chapter 205 and

of Section 26-4 authorizing the land use commission and the counties to

establish and modify land use districts and to regulate uses therein.

The provisions of this section shall not abrogate nor supersede the

provisions of Chapters 182 and 183 (HRS).

If geothermal development activities are proposed within a conser­

vation district, then, after receipt of a properly filed and completed

application, the Board of Land and Natural Resources shall conduct a

public hearing and, upon appropriate request, a contested case hear­

ing pursuant to Chapter 91 to determine whether, pursuant to Board

regulations, a conservation district use permit shall be granted to

authorize the geothermal development activities described in the

application.

In granting a conservation district use permit (CDUA No. HA

3/2/82-1463) for geothermal exploration, the Board of Land and Natural

Resources (BLNR) stated that "the State recognizes that conservation

lands vary in their use and importance in accordance with a wide

variety of criteria. Both the federal government and the State of

Hawaii recognize that conservation lands involve multiple uses which

range from absolute preservation to regulated uses ... The range of

activity permitted depends upon the ecological importance of the

resource in the overall environment and the relative need for human

activity within a restricted context." This balancing test may also be
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applied by the BLNR to conservation lands contained within the

proposed Kilauea middle east rift GRS when subzoning is determined.

The counties control land use within agricultural districts. The

County of Hawaii has already permitted the drilling of several

geothermal wells on land zoned agricultural near the HGP-A geothermal

facility. With regard to agricultural zoned land within the proposed

Kilauea middle east rift GRS, the County will assess the propriety of

geothermal development before granting their geothermal permits.

CONCLUSION AND RECOMMENDATION

The Department of Land and Natural Resources, pursuant to a

Decision and Order rendered by the Board of Land and Natural

Resources on December 28, 1984, conducted an assessment of the

Kilauea middle east rift zone in and adjacent to the Puna Forest and

Wao Kele '0 Puna Natural Area Reserve.

This land area located between the western boundary of the

Kamaili geothermal resource subzone and the eastern boundary of

Kahaualea was examined for resource potential and evaluations were

made on geologic hazards, social, economic, and environmental impacts

and compatibility of geothermal development. The potential geothermal

resource area was evaluated on the basis of potential and real impacts

which may occur within the identified area and consideration of

statutory state energy objectives and policies.

The potential geothermal resource area was assessed to have a

greater than 90% probability of locating a high temperature resource.

Potential impacts were identified and considerations given to mitigation

measures and other requirements that may be imposed on a

site-specific, case-by-case basis during subsequent State and County

permitting.

Geologic hazards are present throughout the entire Kilauea east

rift zone. Decentralization of facilities, strategic siting, and lava

diversion platforms and barriers may mitigate damage from future lava
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flows. Development permits should require that all potential economic

losses are to be assumed by developers.

The State Department of Health has proposed air quality stan­

dards and promulgated underground injection control regulations which

will control geothermal emissions and effluent injections. Development

permits should either prohibit or control surface water disposals.

Geothermal noise levels have been regulated in exploration permits and

such noise regulation is expected to continue throughout the develop­

ment process.

Assuming the exchange of State and Campbell Estate lands is

feasible and that Kahaualea is redesignated as a Natural Area Reserve,

the proposed Kilauea middle east rift GRS will provide a 2000-foot

buffer between the GRS and Kahaualea to mitigate any possible effects

on the substantial prime native forest and wildlife at Kahaualea.

Those scattered areas of prime native forest which are contained within

the proposed GRS can be protected throughout the permitting process

by requrrmg that development activities avoid these sensitive areas

and that developers utilize directional drilling of potential underground

reservoirs.

The State has established an objective of energy self-sufficiency

and geothermal energy is viewed as a key to attaining this objective.

Protection of the environment is also an area of high priority. The

Division of Water and Land Development believes that both goals of

geothermal development and environmental protection can be attained

by permitting controlled development within the proposed Kilauea

middle east rift GRS. This assessment has resulted in the identifica­

tion of approximately 11,745 acres of the Kilauea middle east rift zone

as a potential geothermal resource area and recommends that it be

considered for designation as a geothermal resource subzone by the

Board of Land and Natural Resources under authority of Act 296, SLH

1983 and Act 151, SLH 1984.
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BOARD OF LAND AND NATURAL RESOURCES

STATE OF HAWAII

In the Matter of the
Designation of the Kilauea
Upper East Rift, Island of
Hawaii, as a Geothermal
Resource Subzone

G.S. No. 8/27/84-1

Decision and Order on the Proposed Geothermal
Resource Subzone at Kahauale1a, Hawaii
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Decision and Order of the Board of Land and
Natural Resources on the Proposed Geothermal

Resource Subzone at Kahauale'a, Hawaii

Pursuant to Act 296, SLH 1983, Act 151, SLH 1984 and Title 13,

Chapter 184 of the administrative rules of the Department of Land and

Natural Resources, the Board of Land and Natural Resources has been

assessing potential geothermal resource areas throughout the State.

Under Act 151, SLH 1984, two areas in lower Puna, Hawaii, with existing

wells were grandfathered as geothermal resource subzones. On

November 16, 1984, this Board designated two additional subzone areas in

lower Puna on the Island of Hawaii and one on the southwest rift of

Haleakala, Maui.

Today the Board is acting upon a proposal to designate a

portion of land at Kahauale1a, Hawaii. In consideration of the

widespread interest which this proposal generated, the Board in its

discretion conducted a contested case hearing from December 12-20, 1984

in Hilo, Hawaii. Parties to those hearings submitted their proposed

findings of fact and conclusions of law to the Board this past Monday,

December 24, 1984.

Under Act 151, SLH 1984, the Board must make a determination

by December 31, 1984 regarding the designation of all or any portion of

the land which the Board approved in its Conservation District Use

Permit of February 25, 1984. That decision allowed Campbell Estate to

conduct limited exploration on approximately 800 acres of land in

Kahauale'a. The Board has reviewed and considered the proposed findings

of fact and conclusions of law submitted by the parties. In view of the

statutory deadline and the brief time available to the Board since it

received the proposed findings, the decision today will be rendered

orally. A full written decision and order will follow at a later date.
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---- ----- - - -

I. The Board of Land and Nat ural Resources approves the des ignati on

of the area described in the Board's Decisio n and Order. of

February 25, 1983 contai ning approxi ma tely 800 acres of surface

ar ea as a geothermal resource subzone upon the occurrence of the

following events and upon the following conditions:

1. The cessation of volcanic aci t ivity i n, around, and near

t he area permitted by th e Board's February 25, 1983 Deci s ion

and Order. The determination that eruptive activity con-

stituting a geologic hazard has ceased shall be made by the

Board upon evidence and testimony from professio nal

geologists from the Hawaii Volcanoes Observatory and the

u. S. Geological Survey. Other professional geologists with

special experience in this pa rticul ar geographic ar ea may be

heard at the Board's discreti on.

2. No new activity associated with the permitted area shall be

considered until af t er the determi nati on i s made that

geologically hazardous and erupti ve acti vi ty in, near , and

around the permitted area has ceas ed as provided f or above.

II. The State of Hawaii formally requests the Estate of Jame s Campbell

to investigate and consider a land exchange i nvolving State owned

land in Kilauea middle east rift zone and Campbel l Estate's l ands

at Kahauale 'a (excluding Tract 22).

If the State of Hawaii and Campbe ll Estate should la t er consummate

a la nd exchange involving lands at Kahauale'a for Sta t e or other

lands upon which geothermal activities may ta ke place, then the

geot hermal subzone designation in t his Deci s ion and Order shall

cease to exist and shall have no force or effect in law, notwith-

standing any further requirement for a contested case hearing in

HRS 205-5.2(3) or any other provision of law to the contrary.
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------------------- - - - - - - - - - - - - - - - - - -

III. The Board of Land and Natural Resources on its own motion hereby

directs the Division of Water and Land Development (DOWALD) .of the

Department of Land and Natural Resources (DLNR) to immediately

undertake and conduct an assessment of the Kilauea middle east

rift zone in and adjacent to the Natural Area Reserve beginning

on the western boundary of the Kamaili geothermal subzone as a

potential geothermal resource subzone. Although this area had

not previously been evaluated due to its classification as a

Natural Area Reserve, the Board now believes that the area should

be reviewed.

IV . If a) the assessment of the Kilauea middle east rift zone does not

result in a designation as a geothermal resource subzone in this

area; or b) a land exchange between the State of Hawaii and the

Estate of James Campbell is not consumma t ed then the remainder of

the 5300 acres proposed by DOWALD as a geothermal resource subzone

in Kahauale1a heretofore not designated by this Decision and Order

shall be and is hereby ordered to be so designated as a geothermal

resource subzone.

V. If the land exchange described above is consummated, the Board of

Land and Natural Resources strongly urges t he federal government

and the National Park Service to immedi ately seek to acquire

Tract 22 (as described on its Master Pla n), whi ch the State will

not itself seek.

VI. If the exchange described above does occur , the ent i re 5300 acres

within the proposed subzone (exclusi ve of Tract 22 ) shall be

included within the lands acquired by the Sta te of Hawaii from

Campbell Estate and shall be eliminated f rom the proposed subzone.
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Honolulu, Hawaii December 28, 1984.

IT IS SO ORDERED.

By the Board of Land and Natural Resources

~NO; cr:R-arp~e:::':r~so-n-----­
Board of Land and Natural Re sources

THOMS YAG I

,-.

Decision and Order on the Proposed Geothermal
Resource Subzone at Kahauale1 a, Hawai i .

A-7



CERTIFICATE OF SERVICE

It is hereby certified that a copy of Decision and

Order on the Proposed Geothermal Resource Subzone at Ka ha u a l e ' a ,

Hawaii was mailed, postage prepaid, to the following persons on

January =5 , 1985:
---"--

THOMAS L. H. YEH, ESQ.
Office of the Corporation Counsel
25 Aupuni Street
Hilo, Hawaii 96720

Representing County of Hawaii,
Planning Department

WENDELL Y. K. lNG, ESQ.
209 Kinoole St., Room 8
Hilo, Hawaii 967 7.0

Representing Susan Carey, et al.

NELSON HO
P. O. Box 590
Mountain View, Hawaii 96771

MAE EVELYN MULL
P. O. Box 275
Volcano, Hawaii 96785

JAMES L. MCINTOSH, ESQ.
161 Kalakaua Street, Suite 20
Hilo, Hawaii 96720

Representing National Parks and
Conservation Association

FREDERICK WARSHAUER
Volcano, Hawaii

and same was hand-de livered to the f o llowing on Oe ce "'" 'oQ.,.. J.B I Iq~~

EDWIN P. WATSON, ESQ.
Deputy Attorney General
335 Merchant St., RID. 214-B
Honolulu, Hawaii 96813

Representing DOWALD, DLNR
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BENJAMIN MATSUBARA, ESQ.
STEPHANIE REZENTS
1717 Pacific Tower
1001 Bishop Street
Honolulu, Hawaii 96813

Representing: Estate fo James Campbell
and True/Mid-Pacific Geothermal Venture

KENNETH KUPCHAK, ESQ.
City Bank Bldg., 10th Floor
Honolulu, Hawaii 96813

WILLIAM M. TAM
Deputy Attorney General
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