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BEFORE THE BOARD OF LAND AND NATURAL RESOURCES 

In the matter of the 

Conservation District 

Use Application of the 

Estate of James Campbell 

I. INTRODUCTION 

STATE OF HAWAII 

) 

) 

) 

) 

CDUA NO. HA-12/20/85-1830 

Findings of Fact 

Conclusions of Law 

Geothermal energy is considered the State's largest and only 

near-term alternative source of base-load electrical energy. Geothermal 

energy has been proven to be a reliable source of energy in many parts of 

the world including the United states. In the Geyser region of Northern 

California, over 1,000 megawatts (MW) of electrical power is currently 

produced by a geothermal source. 

Hawaii is presently over 90% dependent on imported fossil fuel for 

its energy. It is the State of Hawaii's objective to become energy self 

sufficient and independent of imported fuel by developing renewable 

indigenous 

objective 

economy by 

resources for electrical power generation. It is the State's 

to "accelerate the transition to an indigenous renewable energy 

facilitating private sector activities to explore supply 

options and achieve local commercialization and application of 

appropriate alternate energy technologies," 

1984, p. 15) 

(State Energy Plan, June, 
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II. BACKGROUND 

To understand the context in which this 

necessary to briefly review the history 

HA-1830 

application arises, it is 

of the applicant's geothermal 

proposals. On March 2, 1982, the Estate of James Campbell filed a 

Conservation District Use Application (CDUA) with the Department of Land 

and Natural Resources to develop geothermal resources at Kahauale'a, 

Hawaii. This CDUA, No. HA-3/2/82-1463, was processed and a draft 

Environmental Impact Statement prepared. On May 20, 1982 a petition for 

a contested case hearing on the CDUA was filed. The petition was 

granted. The contested case hearing was convened on October 5, 1982, and 

continued on October 25 through 29, 1982, November 15 through 19, 1982, 

and December 7 through 10, 1982. 

The Board of Land and Natural Resources (BLNR) made extensive 

findings of fact, issued a conclusions of law, and decision and order 

dated February 25, 1983, granting the Estate of James Campbell limited 

exploration rights within a designated area of 800 acres located at 

Kahauale'a, Puna, Hawaii. 

Subsequent to the BLNR's February 28, 1983 decision and 

Hawaii State Legislature passed Act 296, SLH 1983, delegating 

order, the 

to the BLNR 

the responsibility of designating geothermal resource subzones throughout 

the State of Hawaii by selecting those areas that best demonstrate an 

acceptable balance among seven criteria now codified in HRS 205-5.2. 

Pursuant to Act 296, SLH 1983, the Chairperson of the BLNR assigned 

the Division of Water and Land Development (DOWALD), of the Department of 

Land and Natural Resources (DLNR) the task of assessing and recommending 
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geothermal resource subzones (GRS). DOWALD began work on the assessment 

of potential geothermal resource subzones on June 14, 1983, when Act 296, 

SLH 1983 was signed into law. 

In 

priority 

1984, the Legislature 

to the assessment of 

passed Act 151. This 

the Kahauale'a area as 

act gave first 

a potential 

geothermal resource subzone and required the BLNR to act on the 

designation of the Kahauale'a area by December 31, 1984. DOWALD assessed 

the Kahauale'a area and proposed a 5300-acre area for designation as a 

GRS. 

Public information meetings and public hearings were held as part 

of the subzone designation process. At the public hearing held on 

September 12, 1984 in Hilo, Hawaii, requests for a contested case hearing 

on the proposed Kahauale'a GRS, were made to the BLNR and subsequently 

granted. The BLNR conducted the contested case hearing on December 

12-20, 1984 in Hllo, Hawaii and issued its decision and order on December 

28, 1984. 

In the December 28, 1984 decision and order, the BLNR designated 

the 800-acre area described in its February 25, 1983 decision and order 

as a geothermal resource subzone under the following conditions upon: 

(1) Cessation of volcanic activity in, around and near the area 

permitted by the Board's February 25, 1983 decision and order. 

(2) No new geothermal development activity associated with the 

permitted area shall be considered until after it has been determined 

that the geologically hazardous and eruptive activity has ceased. 

(3) The Board formally requested the Estate of James Campbell to 

investigate and consider a land exchange 

the Kilauea Middle East Rift Zone 

Kahauale'a. 

involving State-owned 

and Campbell Estate's 

lands in 

lands -at 

(4) The BLNR further resolved to consider the Kilauea Middle East 

Rift Zone for designation as a GRS on the basis of information presented 

at the contested case hearing which indicated that Campbell's Kahauale'a 
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property contained higher quality native habitat than the Wao Kele 'O 

Puna Natural Area Reserve (NAR). 

(5) The Board directed the Division of Water and Land Development 

to assess the Kilauea Middle East Rift Zone in and adjacent to the Wao 

Kele 'O Puna Natural Area Reserve beginning on the western boundary of 

the existing Kamaili GRS. This area had not previously been evaluated as 

a GRS because of its classification as a Natural Area Reserve. 

Conversely, the privately owned Kahauale'a lands had not been previously 

considered as a natural area reserve because under State law, natural 

area reserves may only be on State land. 

(6) The decision further stated that if (a) the assessment of 

the Kilauea Middle East Rift Zone does not result in a designation as a 

geothermal resource subzone, or (b) a land exchange between the State 

of Hawaii and the Estate of James Campbell is not consummated, then the 

remainder of the 5300 acre Kahauale'a area originally proposed by DOWALD 

for designation as a GRS, shall be designated as a GRS. 

(7) The Board urged the federal government and the National Park 

Service (NPS) to seek acquisition of Tract 22 (described in the Volcanoes 

National Park Master Plan), which the State will not itself seek, but 

which is desired by the NPS for addition to the Volcanoes National Park. 

(8) Finally, the decision provided that " ••• if the State of 

Hawaii and Campbell Estate should later consummate a land exchange 

involving lands at Kahauale'a for State or 

geothermal activities may take place, then 

other lands upon which 

the geothermal subzone 

designation in this Decision and Order shall cease to exist and shall 

have no force or effect in law ••• " 

Pursuant to the decision and 

conducted an assessment of the Kilauea 

order of December 28, 1984, DOWALD 

Middle East Rift Zone in and 

adjacent to the Wao Kele 'O Puna NAR for a geothermal resource subzone, 

using the same criteria set forth in Act 296, SLH 1983. 
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The assessment of the Kilauea Middle East Rift Zone is outlined in 

the DOWALD Circular C-114 (State Ex. 2, G.S. No. 9/26/85-5) and in the 

proposal to designate the area as a GRS (State Ex. 1, G.S. No. 9/26/85-5). 

The BLNR held a public hearing on the proposed designation of the 

Kilauea Middle East Rift as a geothermal resource subzone on September 

26, 1985, and at that time, a request for a contested case hearing was 

made to the BLNR. 

On October 16, 1985 the BLNR announced that a contested case 

hearing would be held on the proposed GRS designation on November 13, 

1985, in Hilo, Hawaii. On November 13, 14, and 15, 1985, the BLNR 

conducted a contested case hearing on the proposed designation of 11,745 

acres in the Kilauea Middle East Rift zone as a geothermal resource 

subzone. On December 20, 1985, the Board issued a decision and order 

designating approximately 9,014 acres of the Wao Kele '0 Puna area as a 

GRS. On April 9, 1986, the Board issued its findings of fact, 

conclusions of law and revised decision and order. 

--....._III. LAND USE PROPOSAL 

1. Subject 

FINDINGS OF FACT, CONCLUSIONS OF LAW AND DECISION AND ORDER on the 

for Conservation District Use Application (CDUA) No. HA-12/20/85-1830 

exploration, development and 

resources, at Kilauea Middle 

(KMER/GRS), Puna, Hawaii. 

2. Applicant 

Mr. 0. K. Stender 

Chief Executive Officer 

The Estate of James Campbell 

828 Fort Street Mall, Suite 600 

Honolulu, Hawaii 96813 

production 

East Rift 

of 100 MW of geothermal energy 

Geothermal Resource Subzone 
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3. Landownership 

The Estate of James Campbell claims the fee ownership of the property 

subject to the State of Hawaii's reservation of all mineral and metallic 

mines including all geothermal resources and the reservation of the 

rights of tenants as contained in the exchange deed with the State of 

Hawaii dated December 27, 1985. 

4. Location 

The land is located in the southern portion 

at TMK 1-2-10:3 in the Kilauea Middle East 

Subzone, Puna, Hawaii. 

5. Description of Area 

of the applicant's property 

Rift Geothermal Resource 

According to the Decision and Order issued by the BLNR on Dec. 20, 

1985, the KMER/GRS contains approximately 9,014 acres, more or less. The 

KMER/GRS is located within TMK No. 1-2-10, portions of Parcels 1 & 3 

(Conservation District Subzone code P), TMK No. 1-2-8, portions of __ _______

Parcels 8, 12, 13, 16, & 17 (Agricultural District) and TMK 1-2-8 Parcels _____---

16 & 17 (Agricultural District). The Applicant's property is located 

entirely within the former Wao Kele '0 Puna Natural Area Reserve, TMK No. 

1-2-10 Parcel 3. 

The KMER/GRS is bordered: on the west by Kahauale'a which is the 

subject of another Conservation District Use Permit (CDUA File No. 

HA-3/2/82-1463), granting the Applicant the right to explore for 

geothermal resources to produce electrical power; on the north by the 

former Puna Forest Reserve and a portion of the former Wao Kele '0 Puna 

Natural Area Reserve; on the ~ by adjoining agricultural parcels 

containing scattered residences from which there is a 2,500 feet setback 

from the property line of the Kaohe Homesteads; on the southeast-by 

state-owned property and a part of the upper Kaimu Homesteads; and on the 

south by part of the upper Kaimu Homesteads, the Kaimu-Makena Homesteads, 

Kauka Homesteads, Kihale-Keonea Homesteads and the Kupahua Homesteads. 
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6. Area of Subzone/Use 

The KMER/GRS contains approximately 9,014 acres, more or less. Of 

that area, it has been proposed that approximately 244-304 acres may 

potentially be used for this project. Of this total, approximately 244 

acres will be directly affected by clearing and/or construction. 

7. Subzone 

The KMER/GRS is designated as Conservation of the State Land Use 

classification. It is classified as a Protective Subzone of Conservation 

District and as a geothermal resource subzone. 

8. Current Use 

According to the EIS and public testimony, the land is currently in 

its natural state, essentially vacant. The area is mostly forested. The 

vegetation ranges from high quality native vegetation, (wet 'ohi'a forest 

with dense 80% canopy) to lower quality vegetation and open areas 

devastated by lava flows in and below the rift zone. 

9. Proposed Use 

The Applicant requests permission to use the land within KMER/GRS 

to explore for, develop and produce up to 100 MW of geothermal energy. 

The Applicant's proposed uses are summarized from the Environmental 

Impact Statement (EIS) as follows: 

Proposed Exploration 

The initial objectives of this project are to prove the existence 

of a geothermal resource, its characteristics, and whether it can be 

economically produced. Subsequent exploration and development, in 

parallel with additional market development, 

extent of the producible resource 

development and whether the 

underlying the 

planned scope 

realized. The Applicant proposes to develop up to 

will help determine the 

KMER/GRS, the rate of 

of the project can be 

100 MW of electrical 
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power from the geothermal resource. 

The exploration, development and marketing activities described in 

the Final Supplemental EIS will be executed over a period of 8 to 10 

years depending on the extent and quality of the resource and the 

development of suitable markets to utilize the resource. The principal 

activities during the initial stages of the development effort consist 

of: (1) exploration and development drilling to compete for the current 

projected electrical power market of Hawaii Electric Light Company 

(HELCO), and (2) additional exploration drilling to extend the areas of 

proven geothermal resources. Therefore, during the initial development 

activity, a portion of this overall exploration objective will be 

accomplished consistent with the prospects for proceeding with the 

undersea cable project or such other markets as may be identified. 

The KMER/GRS has been grouped into 5 exploration/development areas, 

"A.. through "E". The first drilling site is proposed to be located in 

area "A''. The general sequence of exploration drilling is described on 

pp. 14-15 of the Final Supplemental EIS. It is contemplated that 

drilling operations will be conducted on an ongoing basis. The drilling 

rate is projected at six wells per year with an average success rate of 

four wells per year. 

After an 

drilled to verify 

production, to 

initial discovery, one or more confirmation wells will be 

the presence of a reservoir capable of economical 

gain additional information on its dimensions and 

characteristics and to facilitate well testing between the wells drawing 

from a common reservoir. Wells will be vented initially upon discovery 

of a resource, after periods of shut-in of the wells and infrequently 

during the life of the well. After a period of initial venting, wells 

will be flow tested under appropriate emission and noise abatement 

control procedures. 
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Proposed Development 

A "gathering and injection system" consisting primarily of 

pipelines to transmit the hot geothermal fluids from the production wells 

to an electric power plant and to return cooled fluid to a reinjection 

well, will be constructed, where practical, adjacent to the roads 

connecting well sites with power plants. Processed geothermal fluids 

which cannot be disposed of on the surface after treatment will be 

reinjected into a completely enclosed and sealed well bore to a depth 

that will assure it will not disturb any potable basal water lens. One 

injection well is planned for every three production wells. 

The scope of the project encompasses the construction of power 

plants to convert the geothermal resource into electricity. There are 

five power plant sites tentatively located for the project within one to 

two miles of prospective drilling sites, except where volcanic hazards 

dictate further separation between the well and 

the power plants will be based on an 

power plant. Design of 

analysis of the chemical 

the resource of several composition, 

wells. This 

determine if 

feasible. The 

both 12.5/25 

temperature, and flow rate of 

data, together with reservoir engineering data, will 

commercial production is technically and economically 

Final Supplemental EIS describes conceptual designs for 

MW and 55 MW plants and their operation to enable evaluation 

of the smallest and largest operating systems proposed for the project 

and to assist in the estimation of the environmental impacts. The 25 MW 

plant represents a level of demand which HELCO could accept for base load 

power on the Big Island. The 55 MW plant is currently the industry 

standard for geothermal plants. Actual plant size will be a function of 

resource characteristics. 

Right-of-way acquisition, design, construction and maintenance of 

transmission lines to transport the electrical power from the switching 

station within KMER/GRS to the connection with HELCO's main distribution 

lines is the responsibility of HELCO. Transmission lines (69 KV) for the 
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first 25 MW of power are expected to parallel the proposed access roads 

and existing off-site roads. Routes for transmission lines for the 

larger power requirements (138 KV) for use on the Big Island or for 

export via undersea cable cannot be determined until the extent and 

location of geothermal power resources and users are known. Drilling 

operations will be conducted by the operator, True Geothermal Energy 

Company. It is anticipated that most construction operations will be 

contracted through local companies. Traffic into the KMER/GRS parcel 

will be controlled by a gate at the entrance together with such safety 

and security patrol activity as may be required for the drilling and 

construction operations within the property. The landowner and developer 

will cooperatively institute a security management plan to provide for 

orderly control of project activities and monitoring activities 

necessitated by opening a road into this parcel. 

Proposed Marketing 

Although marketing of natural resource is not in itself a question 

normally considered as a land use variable, in this instance the 

applicant has proposed marketing the planned electricity produced at 

KMER/GRS to the HELCO electrical distribution grid. 

According to the applicant, and based on the most optimistic 

scenario of commencing the initial drilling on July 1, 1986, the first 

12.5 MW of power will be on-line around March 1, 1989 and the final 75 MW 

should be on-line during 1995. 

10. Chronology 

The following is a brief chronological summary of the major events 

in the application process, EIS process, public hearing process, and the 

contested case process. It is not meant to be complete and all inclusive. 

January 13, 1983 

In his closing argument, Mr. Kenneth Kupchak, attorney representing 

Volcano Community Association at the contested case hearing for the CDUA 
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for geothermal exploration and development at Kahauale'a, strongly urged 

the Board that a land exchange be considered as a resolution to the 

conflict between his client and the applicant. The land exchange 

suggested included the exchange between the Estate of James Campbell, 

landowner of Kahauale'a, and the State of Hawaii, landowner of the Puna 

Forest Reserve and the Wao Kele 'O Puna Natural Area Reserve. 

July 6, 1985 

The DLNR filed an EIS preparation notice with the Office of 

Environmental quality Control (OEQC) in accordance with Sections 

11-200-15 and 11-200-26 through 11-200-29 of the Environmental Impact 

Statement regulations. 

supplemental EIS for 

The filing allowed the applicant to prepare a 

the geothermal project within the proposed KMER/GRS 

as a continuation of the Kahauale'a project. 

July 23, 1985 

The OEQC published the preparation notice for the Supplemental EIS 

for the Geothermal Project within the proposed KMER/GRS in Puna, Hawaii 

in the OEQC Bulletin. 

August 20, 1985 

A Conservation District Use Application was filed with the DLNR to 

explore for and develop geothermal energy within the proposed KMER/GRS. 

December 19, 1985 

The applicant filed the draft supplemental EIS with the DLNR and 

OEQC. 

December 20, 1985 

The BLNR issued its Decision and Order on the designation of the 

KMER/GRS with the Findings of Facts and Conclusions of Law to be issued 

separately. 
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December 23, 1985 

The OEQC published the notice of the filing of the draft 

supplemental EIS. The EIS was available for comment. 

December 24, 1985 

The BLNR announced that a public hearing for the CDUA would be held. 

December 27, 1985 

The exchange deeds between the Estate of James Campbell and the 

State of Hawaii for Kahauale'a and the Puna Forest Reserve including the 

Wao Kele 'O Puna Natural Area Reserve was executed. 

January 3, 1986 

The DLNR issued the notice to the applicant accepting the 

application and had also determined that an Environmental Impact 

Statement must be prepared. 

January 13, 1986 

At the public hearing on the application, requests were made for a 

contested case hearing. 

January 24, 1986 

The BLNR announced that a contested case hearing would be held for 

the application. 

February 6, 1986 

The applicant filed with 

Environmental Impact Statement. 

February 14, 1986 

the BLNR the Final Supplemental 

The BLNR found the Final Supplemental EIS was adequate and had met 

the requirements of an EIS as specified in the EIS Regulations. 
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February 18, 1986 through February 23, 1986 

The contested case hearing convened. 

HA-1830 

Parties admitted to the 

hearing were: Applicant, County of Hawaii, Sierra Club Hawaii, Susan 

Carey, Debra Hopson, Eva Lee, Chiu Leong, Ann Markham, Mike Markham, 

Beverly McCallum, Diane Ley, Lehua Lopez, Dr. Emmett Aluli (intervenor), 

Mark and Lisa Heuer, Dan and 

Rick Warshauer, Mae Mull, 

Pulikapu 0 Kamohoali'i Dedman (intervenor), 

Carla St. John, Michael and Sunny LaPlante, 

Karl Kirkendall and Melissa Kirkendall. The hearings were conducted in 

the morning, afternoon and evenings. 

March 14, 1986 

The hearing reconvened at the State Office Building Conference 

Rooms in Hilo, Hawaii. 

March 21, 1986 

Parties filed their proposed Findings of Fact, Conclusions of Law, 

and Decisions and Order. 

April 11, 1986 

The DLNR issued the Decision and Order on the Conservation District 

Use Application with the Finding of Fact and Conclusions of Law to be 

issued separately. 

IV. FINDINGS OF FACT 

The Board of Land and Natural Resources makes the following 

Findings of Fact. These findings of facts are organized for convenience 

and clarity in accordance with the factors identified in HRS 205-5.2 and 

Campbell Estate's application. The Board incorporates by reference all 

of the record in each of the previous proceedings related to Campbell 

Estate's geothermal development applications and GRS designations: 

1. Kahauale'a CDUA, file No. HA-3/2/82-1463 

2. Kahauale'a Subzone designation, file No. 8/27/84-1 

3. Kilauea Middle East Rift Subzone designation, file No. 9/26/85-5 
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A. Area's Potential for Production of Geothermal Energy 

1. Production of electrical energy from a geothermal resource 

utilizing present day 

temperature greater 

technology requires 

than 125 ° C at a 

a geothermal resource with a 

depth of less than 3 km and a 

permeable geologic formation that permits adequate recharge of water into 

the geothermal reservoir. (State Ex. 6, G.S. No. 8/27/84-1 and State Ex. 

2, G.S. No. 9/26/85-5) 

2. The presence of a geothermal resource with potential for 

production of electrical energy can be determined by examining specific 

geological, geophysical and geochemical data. (State Ex. 6, G.S. No. 

8/27/84-1 and State Ex. 2, G.S. No. 9/26/85-5) 

3. The geological, geophysical and geochemical data (State Ex. 

6, G.S. No. 8/27/84-1) may include the following: 

a. Ground water temperature data. Near surface water having 

temperatures significantly above ambient, indicative of a possible nearby 

geothermal reservoir. 

b. Geologic age. Recent eruptive activity and the evidence of 

surface features such as rift zones, calderas, vents and active fumaroles. 

c. Geochemistry. 

to the interaction between 

indicators of thermally 

(Si02), chloride (Cl) and 

Ground water having geochemical anomalies related 

high temperature rock and water. Some of the 

altered ground water are anomalously high silica 

magnesium (Mg) concentrations. In addition, 

the evidence of above normal concentrations of trace and volatile 

elements such as mercury (Hg) and radon (Rn) may indicate leakage of 

geothermal fluids into nearby rock structures. 
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d. Resistivity. The electrical resistivity of the subsurface 

rock formation is affected by the salt content and temperature of 

circulating ground water. Therefore, rocks saturated with warm saline 

ground water have lower resistivities than rocks saturated with colder 

ground water. 

e. Infrared surveys. Infrared studies of land surface and 

coastal ocean water can identify thermal spring discharges and above 

ambient ground temperatures. 

f. Seismic. Seismic monitoring of the frequency and clustering 

of earthquakes can identify earthquake concentrations that may be related 

to geothermal systems. 

g. Magnetics. Aeromagnetic surveys have identified magnetic 

anomalies associated with buried rift zones and calderas. Also, rocks at 

high temperature or those that have been thermally altered, have 

substantially different magnetic properties than normal rock strata. 

h. Gravity. Gravity surveys can provide information on the 

location of subsurface structural features such as dense intrusive bodies 

and dike zones. 

i. Exploratory drilling. Data acquired from deep exploratory 

wells can confirm the existence of high temperatures and determine if 

there is adequate permeability necessary for development. 

j. Self-potential. Self-potential anomalies (natural voltages 

at the earth's surface) have been found to be highly correlated 

with subsurface thermal anomalies along the Kilauea East Rift. 



BLNR: Kilauea MER -16- HA-1830 

4. No single geothermal exploration technique, except for 

exploratory drilling is capable of positively identifying a subsurface 

geothermal resource. (State Ex. 6, G.S. No. 8/27/84-1) 

5. A high temperature geothermal resource area is defined as an 

area having an assessed probability of at least a 25% chance of finding a 

geothermal resource with a temperature greater than 125oc at a depth of 

less than 3 km. (State Ex. 6, G.S. No. 8/27/84-1 and State Ex. 2, G.S. 

No. 9/26/85-5) 

6. These high temperature resource areas were mapped by the 

Geothermal Resource Technical Committee and are defined by boundaries 

which indicate a greater than 90% chances of finding a high temperature 

resource. Areas having a 25% to 90% probability were also defined by 

boundaries indicating 25% chance of finding a high temperature resource. 

(State Ex. 4, G.S. No. 9/26/85-5) 

7. Based on the above, the Board had found that the Kilauea 

Middle East Rift Zone possesses a high potential for developable 

geothermal resource. Accordingly, an area of approximately 9,014 acres, 

more or less, was designated as the Kilauea Middle East Rift Geothermal 

Resource Subzone. 

B. Prospects for Utilization of Geothermal Energy in the Area 

8. The Hawaii State Energy Plan sets forth the objective to 

explore and develop alternate energy resources to accelerate the 

transition from fossil fuel to an indigenous renewable energy economy in 

order that Hawaii may become less dependent upon foreign sources of 

energy. (State Ex. 14, G.S. No. 8/27/84-1) 

9. Interest in development of geothermal resources was 

stimulated by a request for proposal (RFP) issued in 1980 by HELCO. The 
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RFP was for geothermally generated electrical power to meet future 

demands in 1988. (Written Testimony of Robert Chuck, G.S. No. 8/27/84-1) 

10. 

County of 

potential 

(State Ex. 

Based upon geothermal 

Hawaii, in addition to 

use and development of 

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

permit applications to DLNR and the 

continued developer interest, the 

this resource is clearly evident. 

11. The designation of the Kilauea Middle East Rift GRS is in 

accordance with the goals and objectives of the County of Hawaii. The 

energy section of the County General Plan sets forth the goal to become 

energy self-sufficient and to establish the development and use of the 

island's natural energy resources. (County of Hawaii Ex. 1, G.S. No. 

9/26/85-5) 

12. The County's policy provides for the research and development 

of alternate energy resources. This provision is based on the County's 

dependence on imported oil, its vulnerability to changes in the global 

oil market and the island's potential natural energy resources. 

of Hawaii Ex. 1, G.S. No. 9/26/85-5) 

(County 

13. Section 210 of the Federal Public 

Policies Act (PURPA) of 1978 16 USC 824 a-3, require 

Utilities Regulatory 

public utilities to 

purchase 

geothermal 

electrical power produced from alternate sources such as 

energy. (Testimony of Alva Nakamura, G.S. No. 9/26/85-5) 

14. HELCO has stated that it is their goal to utilize geothermal 

energy as part of the island's source of electricity since it holds the 

greatest promise for a firm base-load energy source of any alternative 

sources. Sixty percent of the island's current electrical needs are met 

by fossil fuel. HELCO is attempting to meet this demand through 

alternate energy sources and reducing their dependence of oil-fired 

electrical generation. (Testimony of Alva Nakamura, G.S. No. 9/26/85-5) 
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15. HELCO is planning to construct a new transmission line to 

transport electricity from east Hawaii to west Hawaii. Should 

development in west 

plan to transport 

geothermal resources 

9/26/85-5) 

Hawaii require additional electricity, it is HELCO's 

electricity from east Hawaii, where potential 

are located. (Testimony of Alva Nakaumura, G.S. No. 

16. The exploration and development of alternate energy such as 

geothermal resources should be coordinated with the research, development 

and installation of the undersea cable. In order to meet the electrical 

demands on other islands if an inter-island cable becomes feasible, 

confirmation and development of a geothermal resource will be essential. 

(Testimony of Donald Thomas, G.S. No. 9/26/85-5) 

17. According to Dan Williamson, President of HECO, parent 

company of HELCO, HELCO's projected energy demand is based upon both 

forecast load growth and retirements of obsolete generating capacities. 

(Testimony of Dan Williamson, TR Vol. IX, pp. 50-52) 

18. If HELCO were to replace all fossil fuel generators with 

alternate energy resources in order for the County of Hawaii to become 

energy self-sufficient by 1990, the island of Hawaii would require in 

excess of 100 MW of base-load electrical power by that date. Current 

peak load demands on the island of Hawaii exceed 100 MW. (Testimony of 

Alva Nakamura, G.S. No. 9/26/85-5) 

19. HELCO's forecasted peak electrical demand for 

already been exceeded. (Testimony of Dan Williamson, TR Vol IX, 

1986 has 

p. 46) 

20. Projected new power demand for HELCO will require a minimum 

of 10 MW in 1989, and 13 additional megawatts in each of the years 1991, 
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1993, and 1999 for 

by geothermal energy. 

a total new demand of 49 MW. 

(Testimony of Dan Williamson 

That demand may be met 

TR Vol. IX, pp. 46-47) 

21. In 1985, alternate energy sources amounted to 43.8% of 

HELCO's energy output. Of the 43.8% of alternate energy sources, 35.2% 

came from biomass, 3.4% from geothermal energy, 0.9% from wind and 3.3% 

from hydroelectric energy. (APP. Ex. 14(d)) 

22. However, with the decline of sugar production, some of the 

biomass energy producers have been supplementing energy production with 

coal, which is imported fossil fuel. (Testimony of Dan Williamson, TR 

Vol. X, p. 28) 

23. Geothermal energy is presently considered 

largest and only near-term alternate source for 

base-load electric energy. (APP. Ex. 14) 

to be the state's 

the generation of 

24. The development of an energy generating 

major financial commitment. Planning the 

considerable lead time. Approximately 3 years is 

capacity requires a 

development requires 

needed to develop a 

geothermal plant 

Williamson TR Vol. 

capable of producing 25 MW of energy. 

IX, p. 70) (FSEIS Fig. 6) 

(Testimony of Dan 

25. If a firm commitment was made to install a 12 MW geothermal 

plant by late 1988, then HELCO could defer the installation of a diesel 

generating unit until 1991. (VCA Ex. 12, G.S. No. 9/26/85-5) 

26. 

Geothermal 

There is currently a second geothermal energy 

Venture) in lower Puna, Hawaii. However, 

developer (Puna 

should a single 

source shut down or prove weak, both the utility's and the public~s 

security is improved by diversifying the sources of energy production. 

(APP. Ex. 14, pp. 3-4) 
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27. 

make a 

Based on HELCO's projected 

decision on additional 

non-renewable, imported fuels because 

sources to fulfil that need. If 

-20- HA-1830 

need, HELCO may soon be forced to 

generating capacity that requires 

of the lack of alternate energy 

a non-renewable, imported source was 

selected, then the public will lose the opportunity of moving toward 

energy self-sufficiency and away from reliance upon fossil based energy 

sources. (APP. Ex. 14 p. 3) 

28. The island of Oahu, lacking sufficient alternate energy, is 

totally dependent on imported oil for energy production. The island of 

Oahu accounts for 80% of the state's total consumption of electricity. 

(VCA Ex. 12, G.S. No. 8/27/84-1) 

29. The Hawaii Deep Water 

both the Federal and State government 

Cable program is a combined effort of 

to study the feasibility of using a 

deep-water cable to transmit electrical energy from the Island of Hawaii 

to Oahu. (APP. Ex. 15, p. 1) 

30. The research and development effort of the deep-water cable 

and the development of geothermal energy on the Island of Hawaii go 

hand-in-hand. Without the planning and approval of substantial 

geothermal development on the Island of Hawaii, there is limited 

justification for the cable program. Conversely, any planning for 

development of geothermal energy in excess of the Big Island's need is 

dependent on the prospects of a successful cable program. (APP. Ex. 15 

p. 1) 

31. A cable design has already been selected and accepted by the 

U.S. Department of Energy from a list of 251 candidate design 

configurations and is ready for lab testing. (APP. Ex. 15, P• 2) 

32. 

completed 

Laboratory testing is 

in 1987. Vessel and 

expected to begin in 1986 and be 

cable handling equipment control design 
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RFP was for geothermally generated electrical power to meet future 

demands in 1988. (Written Testimony of Robert Chuck, G.S. No. 8/27/84-1) 

10. Based upon geothermal permit applications to DLNR and the 

County of Hawaii, in addition to continued developer interest, the 

potential use and development of this resource is clearly evident. 

(State Ex. 1, G.S. No. 8/27/84-1) 

11. The designation of the Kilauea Middle East Rift GRS is in 

accordance with the goals and objectives of the County of Hawaii. The 

energy section of the County General Plan sets forth the goal to become 

energy self-sufficient and to establish the development and use of the 

island's natural energy resources. (County of Hawaii Ex. 1, G.S. No. 

9/26/85-5) 

12. The County's policy provides for the research and development 

of alternate energy resources. 

dependence on imported oil, 

This provision is based on the County's 

its vulnerability to changes in the global 

oil market and the island's potential natural energy resources. 

of Hawaii Ex. 1, G.S. No. 9/26/85-5) 

(County 

13. Section 210 of the Federal Public Utilities Regulatory 

Policies Act (PURPA) of 1978 16 USC 824 a-3, require public utilities to 

purchase electrical power produced from alternate sources such as 

geothermal energy. (Testimony of Alva Nakamura, G.S. No. 9/26/85-5) 

14. HELCO has stated that it is their goal to utilize geothermal 

energy as part of the island's source of electricity since it holds the 

greatest promise for a firm base-load energy source of any alternative 

sources. Sixty percent of the island's current electrical needs are met 

by fossil fuel. HELCO is attempting to meet this demand through 

alternate energy sources and reducing their dependence of oil-fired 

electrical generation. (Testimony of Alva Nakamura, G.S. No. 9/26/85-5) 
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15. HELCO is planning to construct a new transmission line to 

transport electricity from east Hawaii to west Hawaii. Should 

development in west 

plan to transport 

geothermal resources 

9/26/85-5) 

Hawaii require additional electricity, it is HELCO's 

electricity from east Hawaii, where potential 

are located. (Testimony of Alva Nakaumura, G.S. No. 

16. The exploration and development of alternate energy such as 

geothermal resources should be coordinated with the research, development 

and installation of the undersea cable. In order to meet the electrical 

demands on other islands if an inter-island cable becomes feasible, 

confirmation and development of a geothermal resource will be essential. 

(Testimony of Donald Thomas, G.S. No. 9/26/85-5) 

17. According to 

company of HELCO, HELCO's 

Dan Williamson, 

projected energy 

President 

demand is 

of HECO, parent 

based upon both 

forecast load growth and retirements of obsolete generating capacities. 

(Testimony of Dan Williamson, TR Vol. IX, pp. 50-52) 

18. If HELCO were to replace all fossil fuel generators with 

alternate energy resources in order for the County of Hawaii to become 

energy self-sufficient by 1990, the island of Hawaii would require in 

excess of 100 MW of base-load electrical power by that date. Current 

peak load demands on the island of Hawaii exceed 100 MW. (Testimony of 

Alva Nakamura, G.S. No. 9/26/85-5) 

19. HELCO's forecasted peak electrical demand for 1986 has 

already been exceeded. (Testimony of Dan Williamson, TR Vol IX, p. 46) 

-
20. Projected new power demand for HELCO will require a minimum 

of 10 MW in 1989, and 13 additional megawatts in each of the years 1991, 
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1993, and 1999 for a total new demand of 49 MW. That demand may be met 

by geothermal energy. (Testimony of Dan Williamson TR Vol. IX, pp. 46-47) 

21. In 1985, alternate energy sources amounted to 43.8% of 

HELCO's energy output. Of the 43.8% of alternate energy sources, 35.2% 

came from biomass, 3.4% from geothermal energy, 0.9% from wind and 3.3% 

from hydroelectric energy. (APP. Ex. 14(d)) 

22. However, with the decline of sugar production, some of the 

biomass energy producers have been supplementing energy production with 

coal, which is imported fossil fuel. (Testimony of Dan Williamson, TR 

Vol. X, p. 28) 

23. Geothermal energy is presently considered to be the state's 

largest and only near-term alternate source for the generation of 

base-load electric energy. (APP. ·Ex. 14) 

24. The development of an energy generating capacity requires a 

major financial commitment. Planning the development requires 

considerable lead time. Approximately 3 years is needed to develop a 

geothermal plant capable of producing 25 MW of energy. (Testimony of Dan 

Williamson TR Vol. IX, p. 70) (FSEIS Fig. 6) 

25. If a firm commitment was made to install a 12 MW geothermal 

plant by late 1988, then HELCO could defer the installation of a diesel 

generating unit until 1991. (VCA Ex. 12, G.S. No. 9/26/85-5) 

26. There is currently a second geothermal energy developer (Puna 

Geothermal Venture) in lower Puna, Hawaii. However, should a single 

source shut down or prove weak, both the utility's and the public~ 

security is improved by diversifying the sources of energy production. 

(APP. Ex. 14, pp. 3-4) 
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27. Based on HELCO's projected need, HELCO may soon be forced to 

make a decision on additional generating capacity that requires 

non-renewable, imported fuels because of the lack of alternate energy 

sources to fulfil that need. If a non-renewable, imported source was 

selected, then the public will lose the opportunity of moving toward 

energy self-sufficiency and away from reliance upon fossil based energy 

sources. (APP. Ex. 14 p. 3) 

28. The island of Oahu, lacking sufficient alternate energy, is 

totally dependent on imported oil for energy production. The island of 

Oahu accounts for 80% of the state's total consumption of electricity. 

(VCA Ex. 12, G.S. No. 8/27/84-1) 

29. The Hawaii Deep Water Cable program is a combined effort of 

both the Federal and State government to study the feasibility of using a 

deep~ater cable to transmit electrical energy from the Island of Hawaii 

to Oahu. (APP. Ex. 15, p. 1) 

30. The research and development effort of the deep-water cable 

and the development of geothermal energy on the Island of Hawaii go 

hand-in-hand. Without the planning and approval of substantial 

geothermal development on the Island of Hawaii, there is limited 

justification for the cable program. Conversely, any planning for 

development of geothermal energy in excess of the Big Island's need is 

dependent on the prospects of a successful cable program. 

P• 1) 

(APP. Ex. 15 

31. A cable design has already been selected 

u.s. Department of Energy from a list of 251 

configurations and is ready for lab testing. (APP. Ex. 

and accepted 

candidate 

15, P• 2) 

by the 

design 

32. Laboratory testing is expected to begin in 1986 and be 

completed in 1987. Vessel and cable handling equipment control design 
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work will also begin in 1986 and be completed in 1987. The vessel will 

be outfitted in 1988. At-sea testing is scheduled for late 1988. By 

1989, the equipment will be recovered and comprehensive examination of 

all the information gathered under the program should be compiled in a 

final report to be issued by March, 1990. (APP. Ex. 15, p. 5) 

33. Initial data regarding the bottom of the Alenuihaha Channel 

where the cable is expected to be laid was gathered in October, 1985. 

Additional data will be gathered in a second cruise in 1986. 

15, p. 5) 

(APP. Ex. 

34. The laboratory 

1986 and should be completed 

test program is scheduled to start in October, 

within 12 months. The technical feasibility 

of a submarine cable in Hawaii should be substantially known by October, 

1987. Current plans call for an at-sea test program to be initiated in 

early 1988 with conclusion of the sea trials by the end of Summer, 1988. 

The deep water cable technology is expected to be ready for 

commercialization by the beginning of 1989. (APP. Ex. 16, pp. 4-5) 

35. Two cables will be laid with the third cable providing 

redundancy in the system. Each cable will be designed with a carrying 

capacity of 250 MW. (Testimony of Tom Garrity, TR Vol. IX, pp. 17 & 30) 

36. The repair and maintenance of the cable is also part of the R 

& D program. Based on a survey of failure rates of existing cables, the 

probability of failure of the cable is expected to be once in 37 years. 

The expected repair time for the cable is 37 days. (APP. Ex. 16, p. 6; 

Testimony of Tom Garrity, TR Vol. IX, p. 37) 

37. The electrical energy loss in transmission through a cable is 

estimated to be about 1.32% over the 158 miles from the Island of Hawaii 

to Oahu. (Testimony of Tom Garrity, TR Vol. IX, p. 20) 

38. Under current technology, a cable is by far the most 
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efficient system for transmitting electrical energy, (Testimony of Tom 

Garrity, TR Vol. IX, p. 42) 

39. The Board finds that the need for additional energy by HELCO 

in the near future is clearly evident. That need can be fulfilled by 

geothermal energy. The Board also finds that the prospects for 

utilization of geothermal in the KMER/GRS to.serve the Island of Oahu is 

promising and deserves further exploration. 

c. Geologic Hazards 

40. The same volcanic activity that provides the source of 

geothermal energy also creates potential geologic hazards to 

development. These potential hazards include lava flow, 

fallout, ground cracks, subsidence, earthquakes, and tsunami. 

pyroclastic 

(State Ex. 

12, G.S. No. 8/27/84-1; Written Testimonies of Manabu Tagomori and Donald 

Thomas, G.S. No. 9/26/85-5) 

Lava Flows 

41. Geology is not an exact science. The time and location of 

volcanic eruptions cannot be predicted with a high degree of certainty. 

(State Ex. 6, G.S. No. 8/27/84-1) 

42. Previous geologic activities can give some idea of future 

events. However, it is difficult, if not impossible to accurately 

predict the future occurrence of geologic hazards with any degree of 

scientific certainty, (State Ex. 12, G.S. No. 8/27/84-1) 

43. Historically, the Kilauea Upper East Rift Zone has been more 

subject to inundation by lava flows than is the lower east rift zone. 

Puu O'o is presently providing the least resistive path to the surf~ce 

for intrusive magma along the Kilauea East Rift Zone. Although 
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impossible to predict, it is unlikely that eruptions will occur downrift 

while the Puu O'o eruptions continue. (State Ex. 2, G.S. No. 9/26/85-5) 

44. Lava, being fluid in nature, tends to flow directly down the 

steepest available slope and follows the path of least resistance. 

(campbell Ex. 6, G.S. No. 8/27/84-1) 

45. The southern portion of the rift is therefore 

be covered by 

mildly sloping 

lava hazards. 

lava flow than the northern portion. 

more prone to 

The elevation of 

ridges north of the rift zone axis offer protection 

(Testimony of Richard Moore, G.S. No. 8/27/84-1) 

from 

46. Several construction techniques are available which can help 

mitigate the damage caused by lava flows. These include strategic 

siting, diversion berms and barriers, enclosed well cellars, evacuation 

planning, use of 'bridge plugs', and decentralization of power plants to 

lessen the chance that one lava flow could damage a large capacity 

plant. (State Ex. 12, G.S. No. 8/27/84-1; Written Testimonies of Donald 

Thomas and Gerald Niimi, G.S. No. 9/26/85-5) 

47. Localized barriers or special support structures can be used 

to protect geothermal pipelines. (State Ex. 12, G.S. No. 8/27/84-1; 

Testimony of Gerald Niimi, G.S. No. 8/27/84-1) 

48. If a sufficiently large hill is not available for strategic 

siting, an earth-and-rock platform many meters high could be constructed 

to help protect a plant or well. Depending on the perceived risk from 

lava flow hazards, wells or plants can be fortified against most lava 

flows. (State Ex. 12, G.S. No. 8/27/84-1) 

49. Another well-protection alternative is to enclose the 

wellhead in a concrete cellar that would allow the lava to flow above 

rather than around the wellhead. Use of modern metallurgy, surface 
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valves and blowout preventers can also provide security from potential 

lava flows. (State Ex. 12, G.S. No. 8/27/84-1) 

50. Comprehensive evacuation plans can be implemented to assure 

worker safety. Procedures can be established to protect equipment and 

multiple access roads can be provided in the event one gets covered by a 

flow. (State Ex. 12, G.S. No. 8/27/84-1) 

51. A development 

government field geologists 

civil defense authorities 

can coordinate contingency planning with 

(e.g. Hawaiian Volcano Observatory) and local 

to ascertain when an eruption appears imminent 

and what subsequent action should be taken. Escape and abandonment 

procedures may be flexible but should be predetermined and clear. Such 

precautions have already received considerable attention. (State Ex. 12, 

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

52. If a lava flow threatens well drilling, the well can be 

fitted with a pressure and temperature resistant "bridge plug" to safely 

isolate and protect the lower, resource-bearing, portion of the well. 

These plugs can be installed in one hour. (State Ex. 12, G.S. No. 

8/27/84-1) 

53. Trip wires, placed in expected lava flow paths, can alert 

development personnel as to the distance and speed of the oncoming 

The crew can then take appropriate action in accord with 

preexisting evacuation plan. (State Ex. 12, G.S. No. 8/27/84-1) 

Pyroclastic Fallout 

54. The weight and depth of pyroclastic fallout can 

flow. 

their 

be 

appreciable even 1,000 meters away from an eruptive vent or fissure. 

Larger fragments tend to fall close to the vent. Cones may develop tens 
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of meters high. Smaller particles can form a long, narrow blanket many 

feet thick downwind of the vent. (State Ex. 12, G.S. No. 8/27/84-1) 

55. In 1959, a blanket of pyroclastic fallout from Kilauea Iki 

vent in Kilauea's Upper East Rift Zone exten~ed approximately 3 km south 

of the rift. (State Ex. 12, G.S. No. 8/27/84-1) 

56. Cooling towers may be affected by pyroclastic fallout, but 

roofs can be designed and constructed to mitigate this potential impact. 

(State Ex. 12, G.S. No. 8/27/84-1) 

57. Protecting structures or machinery against damage from 

pyroclastic fallout can be achieved by enclosing those parts vulnerable 

to abrasion or contamination. Building roofs should be strong with a 

pitch sufficient to prevent pyroclastic fallout from accumulating. 

(State Ex. 12, G.S. No. 8/27/84-1) 

Ground Cracking and Subsidence 

58. Ground cracking and subsidence related to magma movements are 

concentrated along volcanic rift zones which are narrow and clearly 

defined features along the entire Kilauea East Rift Zone. (State Ex. 12, 

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

59. Based on the frequency of cracks and eruptions, there would 

be a greater hazard at Kahauale'a than there would be downrift. 

(Testimony of Dallas Jackson, G.S. No. 8/27/84-1) 

60. Depths of surface cracks are unknown. Any cracks that 

develop below the caprock in a geothermal reservoir should not be a 

problem. (Testimony of Dallas Jackson, G.S. No. 8/27/84-1) 
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61. Most cracks are vertically pitched making it possible, but 

not probable, that a crack would intercept a vertical well-bore. (State 

Ex. 12, G.S. No. 8/27/84-1) 

62. A fault could intersect a well-bore without causing damage. 

The fault could seal off the well or the faulting could crimp the end of 

the casing and not allow the fluids to escape. (Testimony of Dallas 

Jackson, G.S. No. 8/27/84-1) 

63. Contingency planning would include the best available methods 

for sealing a well-bore should a crack intercept a producing well. 

(Written Testimony of Manabu Tagomori, G.S. No. 8/27/84-1) 

64. Existing wells in the Kilauea Middle East Rift hav~ not 

experienced any impact from cracks even though at least two of the six 

wells were sited closed to surface cracks. (Testimony of Gerald Niimi, 

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

65. In Hawaii, subsidence from geothermal fluid withdrawal is not 

likely to be a problem 

self-supporting basaltic 

since the islands are generally composed 

rock. (State Ex. 2, G.S. No. 9/26/85-5) 

of 

66. Historically, ground subsidence has been limited to the rift 

zone or to areas south of the rift zone. (campbell Ex. 2, CUDA No. HA 

3/2/82-1463) 

67. Hazards from ground cracking and subsidence can be minimized 

by siting facilities away from the central rift zone and known surface 

cracks. (State Ex. 12, G.S. No. 8/27/84-1) 

68. Installation of automatic well shut-off devices 

block valves, in addition to constructing stream transmission 

and pipeline 

piping with 
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expansions joints, can mitigate hazards caused by appreciable subsidence 

and ground movements. (State Ex. 11, G.S. No. 8/27/84-1; EIS, HA-1463) 

69. Geologic surveys should be utilized to ensure site stability 

for proposed development areas. (State Ex. 12, G.S. No. 8/27/84-1) 

Earthquakes 

70. Earthquakes are more frequent south of the East Rift Zone as 

substantiated by data collected by the Hawaiian Volcano Observatory. 

(Written Testimony of Manabu Tagomori, G.S. No. 9/26/85-5) 

71. A November, 1983 earthquake located in the Saddle area 

between Mauna Loa and Kilauea registered 6.6 on the 

did not cause any damage to the HGP-A facility. 

Moore, G.S. No. 8/27/84-1) 

Richter scale, but 

(Testimony of Richard 

72. If geothermal development investors assume a major portion of 

the economic risk of loss resulting from geologic hazards, then 

developers would have a clear economic incentive to utilize appropriate 

mitigation measures to select sites which offer the optimum balance of 

safety and productivity. (State Ex. 12, G.S. No. 8/27/84-1; Testimony of 

Gerald Niimi, G.s. No. 9/26/85-5) 

73. Geothermal facilities should be designed to resist the normal 

range of earthquakes which occur in Hawaii. (Testimony of Joe Kubacki, 

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

74. The Board finds that the geologic 

geothermal development activities in the KMER/GRS 

properly mitigated by developer action. The 

imposed through the construction permitting 

implementation of safety measures. 

hazards associated with 

can be minimized and 

conditions may also be 

process requiring the 
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D. Social Impacts 

75. Social concerns resulting from the proposed development 

generally involve potential changes to life style, culture and community 

setting and aesthetics. (State Ex. 2, G.S. No. 9/26/85-5) 

76. The lifestyle, culture and community setting or atmosphere of 

an area are interrelated and introduced changes represent a major concern 

to the community, especially when a rural setting may face some 

industrial development. (State Ex. 2, G.S. No. 9/26/85-5) 

~ 77. The social impacts in the Puna area have been studied and 

more community discussion on geothermal development has occurred than in 

any other locale in Hawaii. Each community, however, will have its own 

unique background, perceptions, and goals. Each community should 

contribute its own view into the assessment of potential geothermal 

development. (State Ex. 2, G.S. No. 9/26/85-5) 

78. Community surveys completed in 1982 reveal a wide range of 

perceptions about geothermal development. While some residents believe 

their health has been affected by geothermal development, others find 

only the odor from geothermal facilities to be objectionable. Some 

residents in Puna perceive geothermal development with indifference, 

while others readily balance potential economic benefits with the 

environmental and social costs. (State Ex. 8, G.S. No. 8/27/84-1) 

79. The Puna district has experienced changes in lifestyle, 

culture and community setting in recent years due to the influx of new 

residents. New residents associated with geothermal development are 

expected to contribute in a 

community changes already 

9/26/85-5) 

minor way to the 

evident in Puna. 

lifestyle, 

(State Ex. 

cultural and 

2, G.S. No. 
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80. Surveys also reveal those aspects of life in Puna that 

residents value. Puna residents prefer the rural, uncrowded, 

country-li e atmosphere of Puna, its aesthetic physical environment and 

its charac eristic lifestyle. (State Ex. 8, G.S. No. 8/27/84-1) 

81. Surveys further reveal that some Puna residents engage in 

traditions subsistence activities, such as hunting and gathering of food 

and colle tion of 

traditions leis) 

medicinal plants and maile ( a scented shrub used in 

in areas which may be developed for geothermal 

facilities. Such activities could be 

facility velopment. (State Ex. 8, G.S. 

minimally affected 

No. 8/27/84-1) 

by geothermal 

82. 

changes 

The proposed project is 

to the existing rural 

not expected to cause any significant 

and agricultural lifestyle. Because 

geotherma development is primarily a capital intensive investment, the 

need for additional labor in the area is minimal. There may be a small 

increase n population associated with the project especially during the 

construct on periods but the change will be insignificant comparing to 

the incre ses of the last 15 years. Therefore, its impact on the areas 

infrastuc ures is expected to be minimal. (EIS, HA-1463, pp. 5-35, 5-41; 

FSEIS, pp 108-111) 

83. The project will create some employment opportunities during 

the vari us construction phases of the access road, well drilling and 

powerplan 

84. Although the area of the proposed GRS presently provides no 

known ec nomic value except for limited plant gathering, it does provide 

open spa e for residents of adjacent residential and agricultural 

subdivisi ns. If an economically viable resources is discovered, small 

portions f the GRS may have geothermal 

space ma be partially offset by the 

facilities. This loss of open 

designation of the pristine native 
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forest at Kahauale'a as a natural area reserve and the expansion of 

Volcanoes National Park through the acquisition of Tract 22 which will 

place a large undisturbed open space in the public domain, 

Scenic and Aesthetic Values 

85, The KMER/GRS is located approximately 10 miles from the 

Hawaii Volcanoes National Park Visitor Center and the Volcano Village and 

4-6 miles from the Chain of Craters Road. (FSEIS, Fig 4) 

86. The tallest structure within the proposed project area will 

be a 150 feet (15-story) drilling rig with its platform. It is 

anticipated that only 1 drilling rig will be utilized throughout project 

development. 

(APP. Ex. 19, 

The second highest structure may be a 65 

p. 3E, CDUA, No, HA-1463) 

foot power plant. 

87. Other potential view corridors include the Hawaii Volcanoes 

National Park Visitor Center at Poupou Pulama, the Kalapana Community and 

Pahoa. Because of the terrain and the vegetation associated with areas 

surrounding the KMER/GRS, it is possible that the drill rig which is the 

tallest structure of the project and twice as tall as the next tallest 

structure, will be visible from Pahoa, It will not be visible from other 

view corridors. (FSEIS, Figs. 26-28) 

88. Based on the view corridor 

remoteness of the areas, the visual impact 

limited. (FSEIS, Figs. 26-28) 

analysis, and because of the 

of the project is extremely 

89, The Board finds that the natural beauty of the KMER/GRS will 

be preserved through careful siting of the 

the KMER/GRS, the Board had considered 

structures. In designating 

factors associated with the 

lifestyle and scenic values of the area. Buffer zones were set aside 
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near res dential areas. The Board will continue to exercise its judgment 

in siting facilities in the area. 

90. The Board therefore concludes that the natural beauty of the 

project and the quality of the rural environment will be preserved 

through 1 dscaping, proper siting and design of the facilities. 

the 

akua 

also 

Ha 

91. The current day practice of Native Hawaiian religion includes 

of the goddess Pele. Many native Hawaiians regard Pele as an 

as aumakua (family or personal god). Some native Hawaiians 

themselves as the bloodline of Pele. Hawaiians who 

as "Pele 

practitio (Written Testimony of Manabu Tagomori, G.S. No. 

9/26/85-5; Testimony of Dr. Emmett Aluli, G.S. No. 9/26/85-5) 

92. Pele practitioners believe Pele is a living deity, whose 

presence is manifested in periodic 

(Testimon of Dr. Emmett Aluli, Ex. 2, 

and frequent volcanic 

G.S. No. 9/26/85-5) 

eruptions. 

93. However, there are other Hawaiians who have very different 

beliefs. One witness testified that according to traditional Hawaiian 

religion, there are four major gods: !!:!.• Kane, ~· and Kanaloa. The 

responsib lity of volcanism rests with the god, Ku. The deity to which 

this res onsibility was delegated was a god named 'Aila'au, which means 

"one who onsumes forests". The god 'Aila'au is considered indigenous to 

the Hawai an tradition. (APP. Ex. 19, p.l) 

94. It was the testimony of two Pele practitioners that they 

believe t at the area of active volcanism is in fact Pele's physical 

body, he home or abode. They testified that some individuals belieYe 

Pele's ho e encompasses an area extending from Mauna Loa through the Kau 
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and Puna districts to the ocean, including the entire area of the Kilauea 

Volcano and the East and Southwest Rift Zones. (Testimony of Dr. Emmett 

Aluli, G.S. No. 9/26/85-5) 

95. 

Islands. 

It is believed that 

Her domicility can be 

Pele may have migrated to the Hawaiian 

traced to· several other islands of 

Polynesia before coming to Hawaii, among these being Tahiti, Samoa and 

Aitutaki. Although accounts of her sojourn today are not clear, one 

witness testified through a chant describing Pele's migration to Kauai, 

through Oahu and finally settling down in Puna. (APP. Ex. 19, p. 1; 

Testimony of Puulani Kanahele, TR Vol. VIII, pp. 108-109) 

96. In a book entitled, "Hawaiian Mythology"", compiled by 

Beckwith and including information from highly respected native Hawaiian 

scholars, it is stated that Pele approaches the Hawaiian Islands from the 

northwest, tries island after island without success and finally settles 

on Hawaii at the crater Moku'a'weoweo. (APP. Ex. 19, p. 2) 

97. Most Hawaiian history was orally passed 

generation until 1820 where some form of written 

(Testimony of Abraham Piianaia, TR Vol. XI, p. 52) 

from generation to 

history began. 

98. Abraham Piianaiai, Director of Hawaiian Studies at the 

University of Hawaii, and a native Hawaiian testified that he was told by 

his grandparents that the Moku'a'weoweo is the actual home of Pele, not 

Halema'uma'u. The name Halema'uma'u means "home of the ma'uma'u fern", 

whereas Moku'a'weoweo means "a fiery red island" which refers to what the 

firepit looks like, particularly during an eruptive period. In addition, 

he testified that he was also told that those Hawaiians who were truly 

devotees of Pele paid homage to her at Moku'a'weoweo. Halema'uma'u 

became a place where Pele is worshipped as a matter of convenience. 

(App. Ex. 19, pp. 2-3) 
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99. 

her. 

Today, Pele practitioners worship Pele by making offerings to 

specific details of how and where such private offerings are 

made were not presented to the Board during the contested case hearing. 

There testimony indicating that Pele is a spiritual concept central 

to the es and psychological survival of the believers, and that Pele 

100. 

will be 

inspiration, strength and a focus for their lives. (Intervenors 

Dedman, Ex. 2, and Pre-Hearing Statements, G.S. No. 9/26/85-5) 

By virtue of the 

an additional 5 

land exchange, the proposed 

to 10 miles away from 

development 

Moku'a'weoweo 

site 

and 

Halema'u 'u where tradition suggests Pele to reside. It will be further 

removed from Puu O'o's current eruptive activity than the applicant's 

original proposal at Kahauale'a. 

101. Dr. Aluli and Palikapu Dedman testified that they consider 

any activity impermissible within the area considered to be Pele's 

abode. The Board notes that there are existing man-made structures 

wells throughout lower Puna. The belief that geothermal 

explorat development will cause desecration of Pele is not a view 

traditio 

using 

fullest 

only to 

of 

7, P• 2) 

ly held by all Hawaiians. In fact, some Hawaiians believe that 

opment of geothermal 

culture and heritage. 

1 Hawaiian culture is 

energy is not counterproductive to native 

One person testified that "the 

one of sharing and self-sufficiency by 

natural resources, including geothermal resources to the 

possible to support the population with less impact not 

population then and into the future, but also to the 

Cognizant of this heritage, it is my opinion that the use 

energy is in keeping with those traditions ••• " (APP. Ex. 

102. Historical accounts of native Hawaiian activity indicate that 

early Ha iians did on occasion use geothermal steam for cooking food for 
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non-religious purposes. 

9/26/85-5) 

(Written Testimony of Manabu Tagomori, G.S. No. 

103. The Board concludes that there are a variety of religious 

beliefs held by native Hawaiians. Many beliefs are very strongly held. 

Some have well recognized traditions and practices. However, there is 

little or DO evidence in the record that actual religious 

the 

practices 

geothermal presently take 

development. 

place 

Neither 

within 

of the 

the area proposed for 

parties making religious claims nor any of 

participated in the witnesses testified that they had ever conducted or 

religious ceremonies on this land. Moreover, while this property is 

private not public land, archaeological surveys will be conducted to 

insure protection of any sites that may exist. 

104. The testimony presented by Pele practitioners represents 

their faith and personal beliefs which appear to be strongly held. The 

Board finds that the religious concerns of native Hawaiians deserve 

respect and that care should be taken not to prohibit them from 

exercising their religious beliefs. However, the freedom to exercise 

one's religion does not mean that the activities of all others (which may 

not comply with the beliefs of some practitioners) are proscribed. The 

HGP-A well has been in production since the 

indication that tapping this heat source 

early 1980's. There is no 

from the earth has diminished or 

negatively affected the eruptive nature of the Kilauea Volcano. In fact, 

Kilauea began its current eruptive phases in January, 1983 casting untold 

measures of heat and millions of cubic yards of magma forming many miles 

of lava flows after HGP-A came into production. 

volcanic eruptions is so much larger (by orders of 

The heat given up by 

magnitude) than any 

drawn by using already heated geothermal steam that comparison is 

meaningless. (VCA, Ex. C, video cassette of the eruptions of Kilauea 

Volcano during 1983 at the April 12, 1984 hearing) 
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105. The former director of the Hawaiian Volcanoes Observatory 

testified that there is approximately 4,400 MW of thermal intrusion into 

the Kila ea summit and East Rift Zone each year. (VCA, Ex. 182, HA-1463) 

106. Geothermal energy, being pressured steam derived from 

pockets of water recharged by percolation beneath the earth's core 

surface 

Whatever 

finds 

nd heated from the earth's core, is continually 

may be removed 

evidence that 

will be 

limited 

replenished many times over. 

drilling of the earth's 

renewed. 

The Board 

crust will 

bly cool the thermal heat of the earth's central core or 

eliminat geothermal steam from beneath the Kilauea East Rift Zone. 

HEALTH 

107. A major concern expressed by the public regarding geothermal 

developm t has been the effect of geothermal emissions, particularly 

hydrogen sulfide (H2S), may have upon their health. (APP. Ex. 5, p. 6) 

108. The health effects of H2S on a person depend upon the 

intensit and duration of exposure, and the individual's susceptibility. 

H2S is r adily absorbed through the lung but rapidly detoxified. Thus, it 

is consi ered an acute-acting substance. (Sierra Club, Ex. 10, p. 3) 

109. Eye irritation is the first and most commonly reported effect 

of H2S e posure. The threshold level for serious eye damage is generally 

accepted to be between 90,000 100,000 part per billion (ppb). At 

higher 1 vela, H2S may become a pulmonary irritant and may potentially be 

more ser ous. (Sierra Club, Ex. 10, p. 3) 
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110. At levels above 300,000 ppb, H2S is known to cause pulmonary 

edema or pneumonitis which may be similar to acute respiratory distress 

syndrome. (Sierra Club, Ex. 10, p. 3) 

111. Dr. Anderson testified that medical evidence suggests that an 

individual who is exposed to a single high level exposure of H2S and 

survive usually recovers rapidly and completely. (Testimony of Dr. Bruce 

Anderson, TR Vol. VI, pp. 61-66) 

112. The ambient air H2S standards currently under study by the 

State of 

H2S add no 

Hawaii, Department of Health recommend that man made sources of 

more than 25 ppb of H2S to the existing ambient levels and 

imposes an absolute ceiling concentration of 100 ppb H2S when man made 

and natural H2S sources are combined. (APP Ex. 5, p.6) 

113. The lowest level at which health effects have been observed, 

(i.e. decreased reflexes and eye irritation) is about 10,000 parts per 

billion. A customary safety factor of 100 times (i.e. 1/ 100) is built 

in to protect high risk individuals when establishing a safety level. 

(Testimony of Dr. Bruce Anderson, TR Vol. VI, p. 69) 

ll4. A healthy individual would not have any physiological 

problems until levels exceed 10,000 ppb. 

Anderson, TR Vol. VI, p. 70) 

(Testimony of Dr. Bruce 

115. H2S can be detected at a level as low as 5 ppb. However, 

odor detection does not imply odor nuisance. 

subjective and highly individualized experience. 

Anderson, TR Vol. VI, pp. 70-71) 

Odor detection is a 

(Testimony of Dr. Bruce 

116. There is no evidence in the literature that suggests H2S- is 

carcinogenic or 

reproductive system. 

mutagenic 

Nor is 

or 

there 

teratogenic or 

any evidence 

that it affects the 

in the literature to 
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suspect n increase in chronic respiratory disease due to H2S exposure. 

H2S is no necessarily a cause of asthma or emphysema or bronchitis, 

although it is possible that people with those conditions may be more 

susceptib e. However, even that relationship is not substantiated in the 

literatur (Testimony of Dr. Bruce Anderson, TR Vol. VI, pp. 59-60) 

117. 

Leilani 

air 

A study of the health status of the population residing in 

tates which was exposed to low levels of H2S and certain other 

tants was conducted in February, 1984. (Sierra Club, Ex. 10, 

Summary a d Conclusions) 

118. A standard survey form developed by the National Center for 

Health S atistics was used to survey and compare the health status of 

Leilani tates and the Hawaiian Beaches Estates. (Testimony of Dr. 

Bruce An rson, TR Vol. VI, p.50) 

119. There were two primary purposes for taking the survey: 1) to 

were developed in the area, and 2) to address some immediate 

concerns f the residents, that their health was being compromised by the 

existing emissions from the HGP-A well. 

Anderson, TR Vol. VI, p. 49) 

(Testimony of Dr. Bruce 

120. Two residential communities were selected for the study: (1) 

""Leilani Estates," a community that is directly downwind of existing 

geotherm wells (on prevailing trade wind days); and (2) a portion of 

"Hawaiia Beaches Estates" as a control sample (upwind) Leilani Estates 

was selected because of its close proximity to the HGP-A well and its 

history of complaints associated with geothermal development activities. 

Hawaiian Beaches Estates was selected as a control for comparison because 

of its location (normally, during prevailing trade wind days, upwinds 

from ex sting geothermal wells) and, presumably, similar demograpbic 

characte istics. (Sierra Club, Ex. 10, p. 6) 



------::~ 

BLNR: Kilauea MER -38- HA-1830 

121. The study conducted by the Department of Health concluded 

that there was no statistically significant difference in the health 

status of the two communities. The study included the rate of 

respiratory conditions which are associated with exposure to air 

pollutants. (Testimony of Dr. Bruce Anderson, TR Vol. VI, p. 102) 

122. Dr. Anderson testified that it could be said fairly 

competently that there was no impact that could be associated with H2S 

for any particular environmental problems in the Leilani Estates areas 

when compared to the Hawaiian Beaches. (Testimony of Dr. Bruce Anderson, 

TR Vol VI, P. 102) 

123. The Board finds that there is no reason to suspect that H2S 

will cause irreparable damage to human health at the standards the Board 

will require the 

more stringent 

adopted) by the 

Noise 

applicant to maintain. The standards 

than those standards proposed (but 

State Department of Health. 

are 

not 

equal to or 

yet formally 

124. Noise from 

facility is generated 

the development and operation of a geothermal 

by three sources: (a) construction of roads, 

and buildings; (b) geothermal well drilling and 

(c) geothermal power plant operations. (CDUA 

Findings of Fact 2/25/83) 

pipelines, powerlines 

well testing or venting; 

No. HA 3/2/82-1463, BLNR 

125. Noise generated by construction activity usually involves use 

of standard construction equipment such as bulldozers, trucks, and 

graders over a limited time period and ranging from 

depending on the distance from the well or power plant 

HA 3/2/82-1463, BLNR Findings of Fact 2/25/83) 

40 to 125 decibels, 

site. (CDUA No. 
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126. Although noise levels associated with geothermal development ~ ... 

and ope ation are comparable to industrial and electrical power plants of ~ 

similar size, a continuous noise level of 75 dBA at 100 feet from the 

power !ant is considered to be readily achievable. (CDUA No. HA 

3/2/82- 463, BLNR Findings of Fact 2/25/83) 

127. The impact and intrusiveness of noise from geothermal 

operati 

of the 

the so 

is dependent on the meteorological conditions, the intensity 

source; the sound propagation, conditions existing between 

and the listener, the ambient noise at the receptors, as well 

as the eve! of activity in the vicinity of the receptor at the time the 

noise s generated. (CDUA No. HA 3/2/82-1463, BLNR Findings of Fact 

2/25/83) 

128. It is anticipated that within 100 feet of a drill rig, the 

noise eve! will vary between 85-95 dBA with the use of a noise muffler. 

(APP. E • 12, pp. 2-3) 

129. Under northerly wind conditions, which are normally prevalent 

in the KMER/GRS, a 45 dBA predicted noise level can be achieved at a 

distanc of 4,500 feet downwind from a drill rig. When the receptor is 

upwind of the source, then the predicted noise level of 45 dBA can be 

achieved at 1,000 feet. (APP. Ex. 12, pp. 5-6) 

130. When the winds are very light, such as less than 2 mph (about 

14% of the nights and 5% of the days), there is the possibility of sound 

focusing. This phenomena causes higher than normal noise +evels to occur 

in smal areas within the region. Under this condition, a predicted 

noise le el of 45 dBA will only be achieved at 1 1/2 - 2 miles from the 

drill rig. (APP. Ex. 12, p. 6) 

131. Although free venting is not planned unless necessary for 

cleaning, testing, or stabilization, the noise level is expected to reach 
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120 dBA at 100 feet. If that situation does arise, a large rock muffler 

will be employed or the occurrence will be limited to a few hours during 

the day and only conducted under favorable weather conditions. (APP. Ex. 

12 p. 4) 

132. Power plant noise levels are expected to be low and should 

result in slightly audible noise or none at all at most receptor sites. 

(CDUA No. HA 3/2/82-1463, BLNR Findings of Fact 2/25/83) Power plant 

noise is predicted to be inaudible at about one mile under the worst case 

propagation scenario. (APP. Ex. 12, p. 7) 

133. The long-range strategy of the U.S. Environmental Protection 

Agency is to achieve a goal of 55 Ldn (45 dBA) which will ensure 

protection of public health and welfare. The Environmental Protection 

Agency's "Protection Noise Level" recommends noise levels, which have 

been defined by a negotiated scientific consensus developed without 

concern for economic and technological feasibility and intentionally 

conservative to protect the most sensitive portion of the American 

population including an additional margin of safety. These levels can be 

viewed as levels below which there is no reason to suspect that the 

general population will be at risk from any of the identified effects of 

noise. (CDUA No. HA 3/2/82-1463, BLNR Findings of Fact 2/25/83) 

134. The County of Hawaii geothermal noise guidelines state that a 

general noise level of 55 decibels during the daytime and 45 decibels at 

night may not be exceeded at existing residential receptors which might 

be impacted. (State Ex. 11, G.S. No. 8/27/84-1) 

135. The type of housing which is commonly found in and nearby the 

Kilauea East Rift, (e.g. the Fern Forest and Volcano communities) will 

further reduce noise levels, from outside to inside the house of at le§st 

15 decibels. Thus, an outside noise level of 45 dBA will reduce to an 

inside level of 30 dBA or less, which is lower than the Environmental 
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Protect! n Agency's 32 dBA level for sleep modification. ( CDUA No. IIA _ _...., 

3/2/82-1 63, BLNR Findings of Fact 2/25/83) ---~·' 
_./ 

136. 

F. 

Air 

Therefore, 

development 

the 

can 

Board 

be 

finds that noise associated with 

effectively mitigated to comply with the 

noise guidelines for geothermal development. 

IRONMENTAL IMPACT 

Emissions of sulfur, mercury, and other volcanic gases are a 

natural process ·along active volcanic rift zones, such as the 

Kilauea Volcano is known to emit 200 tons a day of 

sulfur ioxide. Accordingly, it has been important to establish baseline 

atmosphe ic and ambient air conditions so that any changes attributable 

to futu e geothermal development can be carefully monitored. Three 

separate baseline studies over the past two years by the State Department 

of Plann ng and Economic Development, the U.S. National Park Service and 

the app icant's operator, True Mid-Pacific Geothermal Venture using the 

EPA stan ards, generated a very comprehensive picture of the air quality 

along t e Kilauea Upper and Middle Rift Zone. (CDUA No. HA-3/2/82-1463, 

BLNR Fin ings of Fact, 2/25/83; APP. Ex. 4, pp.l-2; Testimony of James 

Houck, Vol. III, pp. 117-118, 129-130) 

138. There are two primary air quality standards: emission rate 

and ambi nt air quality. Emission rate is the amount or weight of a 

substanc that is emitted at the point of discharge over a unit period of 

time, e. grams per hour. Ambient air quality is the density of a 

substanc in the air which we breathe, e.g. weight per cubic meter often 

expresse as X parts per billion unit of air. 

139. Based upon the extensive data collected and the accumulated 

literatu e, its appears that there is no substantial difference in the 
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air quality conditions in the middle rift as compared to the upper or 

lower rift. (Testimony of James Houck, TR Vol III, pp. 117, 129 & 131) 

140. Seven key air quality parameters were documented in the 3 

baseline monitoring programs. They are: (1) atmospheric 

(2) sulfur dioxide gas, (3) hydrogen sulfide gas, (4) 

chemistry, (5) mercury vapor, (6) radon activity, 

miscellaneous minor pollutants. (APP. Ex. 4, p. 2) 

particles, 

rain water 

and (7) 

141. The atmospheric concentration of particulate material is low 

in the project area as compared to mainland values and U.S. EPA 

standards. The average total suspended particulate (TSP) density 

calculated for all monitoring sites were very low, ranging from 8.6 

29.5 ug/m2 as compared to the U.S. EPA annual standard value of 75 ug/m3 

(geometric mean). (APP. Ex. 4, pp. 2 - 3) 

142. Respirable and inhalable particulate concentrations are also 

low on the Kilauea East Rift as compared to mainland levels and the 

proposed U.S. EPA 10 micron standards. (APP. Ex. 4, p. 3) 

143. The average respirable (1.6 ug/mJ) and inhalable (9.5 ug/m3) 

levels at the site nearest the project area (Upper Leilani) were 

approximately one tenth and three tenths, respectively, of the average 

monitoring sites levels obtained from seventeen non-urban mainland 

maintained by the U.S. EPA and the Electric Power Research 

(EPRI). (APP. Ex. 4, p. 3) 

144. The proximity of 

is reflected in the samples 

Institute 

the project area to the sea and the volcano 

collected. In fact, sea salt (37%) and 

(55%) account for the greatest amount of organic vegetative materials 

particulate mass in the air. 

only significant in the 

Natural gases from volcanic eruptions 

Upper Rift Zone and during the first phase 

(APP. Ex. 4, pp. 4 - 6) long series of eruptions. 

are 

of a 
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145. Because sulfur dioxide (802) occurs at relatively high 

concentr tiona in volcanic fume and is produced by a number of industrial 

activit! s, high priority was given to establishing a baseline monitoring 

of 802 c ncentrations, (APP. Ex. 4, p. 9) 

146. However, 802 is not expected to be problematic except during 

periods f volcanic eruption or unusual meteorologic conditions or a 

combinat on of both. (APP. Ex. 4, pp. 7 - 8) 

147. Hydrogen sulfide (H28) gas was considered as a high priority 

pollutan for baseline monitoring since it is the most problematic 

pollutan associated with the geothermal industry. It occurs at low 

concentr tions in volcanic fume, and it can be produced biologically by 

anaerobi respiration. (APP. Ex. 4, p. 8) 

148. During the baseline studies, approximately 17,000 hours of 

continuo s H2S monitoring have been conducted at eleven different 

location , 132 integrated multi-day samples have been collected at ten 

location , and 275 passive H2S monitors were placed at 36 locations along 

the Rift Zone. In addition, an extensive H2S monitoring network has been 

maintain d in the vicinity of the geothermal development area along the 

Pohoiki oad for a number of years. (APP. Ex. 4, p. 9) 

149. Results of these baseline monitorings show that the ambient 

H2S lev 1 at the Kilauea East Rift Zone is extremely low ranging from a 

concentr tion of 0.2 to 0.3 parts per billion volume (ppbv). (FSEIS, 

Table 12 

150. Except during volcanic eruptive phase or if an anaerobic 

conditio is created by heavy rain, a higher concentration of H2S in -the 
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order of several ppbv is not expected. (APP. Ex. 4 pp. 8 - 10; FSEIS, 

Table 9) 

151. Hydrogen sulfide or sulfur dioxide emissions contributes to 

the formation of acid rain, but other emissions such as nitrogen oxides 

and halide acids are also necessary. Biomass and oil-fired plants 

produce far higher emissions rates (in grams per hour) of sulfur oxides 

and nitrogen oxides under current new source performance standards than 

does geothermal energy production (BLNR Decision and Order: Baseline 

Finding 4.4.1.1, CDUA No. HA 3/2/82-1463) 

152. Utilization of the best available control technology, such as 

the Stretford System, or a burner-scrubber system, will reduce the 

emissions from geothermally generated electricity to levels far below 

that generated by more conventional fossil fuel electrical energy 

production currently in operation today in Hawaii. (Written Testimonies 

of Donald Thomas and Gerald Niimi, G.S. No. 9/26/85-5; CDUA No. HA 

3/2/82-1463, BLNR Findings of Fact 2/25/83) 

153. Reported total atmospheric mercury vapor values for the 

project area typically range from 3 - 7 nanograms per cubic meter. By 

comparison, volcanic fumes and fumarolic gas range from lOO's - lO,OOO's 

nanograms per cubic meter of mercury. Based on the surveys conducted, 

atmospheric mercury concentrations can be expected to be very low above 

the project area and far below standard values. (APP. Ex. 4, P• 14) 

154. Radon-222 is a radioactive gas formed naturally from the 

decay of radium contained in geological materials. Radon-222 has a 3.8 

day half life and decays by emitting alpha particles. High radon 

emission rates 

levels along 

approximately 

are associated with volcanic areas and fumaroles. Radon 

the Rift Zone are between less than 300 pC1/m3 _ to 

500 pCi/m3 while the California standard is 3000 pCi/m3. 
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The valu s within the project area appear to be representative of the 

Rift Zon in general. (APP. Ex. 4, p. 17 - 19) 

155. There are 

and bor n will be 

developm nt. (BLNR 

No. HA-3 2/82-1463) 

no substantial amounts of boron in the ambient air 

reinjected into the earth in any geothermal 

Decsion and Order: Baseline Findings 4.4.1.1, CDUA 

156. The chemical composition of rain water is an important 

paramete on the Kilauea East Rift for three primary reasons: (1) rain 

"scrubs" the atmosphere of pollutants and by doing so collects them, 

(2) ac d gases and mists emitted by volcanoes will produce "acid rain", 

which ca have deleterious impacts, and most importantly (3) many area 

resident use rain water catchments as their source of drinking water. 

Again, t e influence of the sea and volcanism is significant. The impact 

of sea salt and volcanism is elevation-dependent. While the impact of 

sea salt decreases with elevation, the impact of volcanism increases with 

elevatio as the major vents and fumaroles are located above the 2,000 

foot ele ation. These two factors are found to exert far greater impact 

on rainw ter than other factors. (APP. Ex. 4 pp. 11 - 13) 

157. The Board finds that the air quality in the Kilauea East Rift 

Zone inc uding the Kilauea Middle East Rift is exceptionally high as 

compared to many mainland cities and is devoid of many industrial 

pollutan s. However, the Board also finds that the influence of 

volcanis is significant particularly with regard to 502 This 

influenc is especially pronounced during periods of volcanic eruptions. 

The amou t of pollutants that may be released by the proposed project is 

minute 

conclude 

quality 

omparing to that of the Kilauea Volcano. 

that with the proper use of abatement 

f the KMER/GRS will be maintained. 

Therefore, the Board 

procedures, the air 
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Air Dispersion 

158. Air dispersion modelling can estimate 

concentration of H2S released by geothermal development. 

in the atmosphere is highly dependent upon the rate at 

released and meteorologic conditions. (APP. Ex. 11) 

HA-1830 

the potential 

H2S dispersion 

which it is 

159. Using the air diffusion modelling, predictions were made of 

H2S concentration at various distances down-wind from a hypothetical 55 

MW power plant under two different meteorological conditions: 

a. A mean prevailing wind throughout the period. 

b. Stagnate air for several hours. (FSEIS, p. 80) 

160. For situations with a mean wind direction prevailing 

throughout the period, the EPA recommended Gaussian diffusion model for a 

continuous source was used. Results from this model indicate that the 

maximum calculated concentration of H2S from a hypothetical 

for five down-wind distances range from a concentration 

distance of 0.5 mile to a concentration of 1.4 pp~ at a 

miles. (APP. Ex. 11, pp. 4 & 6) 

55 MW plant 

of 4.2 pp~ at a 

distance of 2 

161. For stagnating air without 

the commonly accepted Gaussian diffusion 

a distinct 

model and 

mean wind direction, 

the Gaussian puff 

model were used. The air dispersion model indicates that the estimated 

concentrations of H2S downwind of a hypothetical 55 MW plant emitting 150 

grams/MW hr. during stagnation periods range from 10.6 pp~ at a distance 

of 1 mile and 4.8 pp~ at a distance of 6 miles from the source. (APP. 

Ex. 11, p. 10 & 13) 

162. California's ambient air standard for hydrogen sulfide is 30 

PP~· (EIS, E-ll) 
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163. The State Department of Health has proposed but not yet 

adopted Ambient Air Quality Standards for hydrogen sulfide and mercury. 

(EIS, E 2) 

Hawaii's proposed ambient air quality standard for H2S are: 

a. 100 ppb maximum in the ambient air; 

b. 25 ppb maximum degradation from existing baseline levels; 

c. Best Available Control Technology (BACT); and 

d. 8.5 pounds per hour maximum (replacing the prior proposal 

Of 98% abatement). 

164. The applicant had committed to a 98% abatement efficiency 

under rmal and stacking conditions. (TR Vol. XIII, pp. 28-29) 

conditions occur when geothermal steam is diverted through a 

rock fler rather than the regular abatement process when power 

generati n is shut down. The applicant had also proposed to maintain all 

applicab e air quality standards including the proposed state hydrogen 

sulfide tandard of 25 ppb above background. (SEIS, pp. 77, 86) 

165. With 98% abatement efficiency, the proposed project will be 

able to eet the proposed state hydrogen sulfide standard of 100 ppb or 

25 ppb above background. 

28-29) 

(Testimony of James Morrow, TR Vol. XIII, pp. 

166. A report recently prepared for the u.s. Environmental 

Protecti n Agency, Evaluation of Bact for and Air Qualitz Im2act of 

Potentia eothermal Develo ment is Hawaii, analyzes most available H2S 

abatemen systems. These include iron catalyst primary system; the iron 

catalyst secondary system; the hydrogen peroxide, caustic, iron catalyst 

(HPCC) rimary system, burner-scrubber system; and the Stretford system. 

The rep rt recommends the Stretford system as the primary on-line 

abatemen system. This system can remove over 99% of the H2S contained 

in the n nconcurrent gases. By-products of the Stretford system include 
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marketable elemental sulfur and sludge which requires disposal. (State 

Ex. 2, pp. 4-5, G.S. No. 8/27/84-1) 

167. A geothermal plant is expected to be on-line 90-95% of the 

time. Contingency abatement systems can be utilized in the event the 

plant is "down" for maintenance emergency. 

either the turbine or generator, the 

directly into the condenser utilizing 

Since the turbine does not dissipate 

If maintenance is required on 

geothermal steam can be routed 

the primary abatement systems. 

any heat or energy in the bypass 

mode, the cooling system must be over-designed to accommodate the extra 

heat during "turbine bypass". If the primary abatement system is not 

operational, a secondary abatement system such as NaOH (caustic soda) 

scrubbing can be used in combination with a rock muffler to achieve 

92-95% H2S removal. In emergencies, well throttling may be accomplished 

by manual valve turndown or automatic valve control. Throttling must be 

slow (at least 15 minutes) and can reduce the flow to a fraction of the 

well's maximum flow rate. The degree of throttling possible will depend 

upon the characteristics of each well. However, there is a danger that 

the additional stress with increased pressure could damage the well-bore, 

casing, or well-head equipment. If a geothermal development has more 

than one power plant, the wells could be moderately throttled and 

diverted to an operating plant. If all the above contingency abatement 

options are 

through a 

not available, a geothermal well 

silencer without H2S abatement 

is completed or such time as the well can be 

Ex. 2, p. 5, G.S. No. 8/27/84-1) 

may have 

until the 

shut-in 

to be free vented 

required maintenance 

completely. (State 

168. The abated gases, condensate, and warm water are circulated 

through the cooling tower. Cooled water from the cooling tower is 

recirculated through the condenser; any excess water (blowdown) is piped 

into an injection well. It is expected that a wet, mechanical draft, 

cooling tower will be applied to geothermal development. Warm water 

enters the tower near the top, while a fan forces air through slats 
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designed to maximize the surface area of the falling warm water. Use of 

drift e iminators significantly reduces the chance that any water 

droplets will exit with the steam plume. This falling water also scrubs 

any part culates from the gas exiting the abatement system. At "The 

Geysers' geothermal development in California, small amounts of boron 

from the condensate has been emitted with cooling tower drift (small 

water d oplets entrained in the steam plume) having some adverse effects 

on near y vegetation. Based on the characteristics of the HGP-A 

reservoi fluids and the emissions from Hawaii's geothermal resources 

should n t be toxic to flora and fauna in the vicinity of the geothermal 

power p ant. Data available from the HGP-A indicates the plume from the 

cooling ower should consist entirely of water vapor. (State Ex. 11, 

PP• 5-6, G.S. No. 8/27/84-1) 

169. In addition to cooling tower blowdown, brine leaving the 

separato will be piped into the injection well. If the rate of silica 

deposit! n in the brine is high, a silica-dropout system will be utilized 

between he steam-brine separator and the injection well. Otherwise, 

silica eposition within the injection well might cause it to become 

plugged. The silica deposits will be removed periodically and disposed 

of in an acceptable manner. (State Ex. 11, pp. 4-6, G.S. No. 8/27/84-1) 

170. Most power plants being constructed today contained three 

basic ab tement features: a primary system, a secondary system and a 

bypass ystem. Selection of the optimum method is highly dependent on 

the reso rce composition. Certain methods are not easily adaptable to 

fluctuat ng process streams while others create byproducts that present 

disposal problems. The current trend is toward eliminating the 

transpor ation and disposal of hazardous wastes. (APP. Ex. 18, P• 10) 

171. For applications in Hawaii, a modern abatement control design 

will be onsidered to meet the air quality standards. New improvements 

in burn r-scrubber technology have moved this particular H2S abatement 
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system to the forefront. Power plants in The Geysers' are being tested 

for possible retrofitting with this system rather than the Stretford or 

caustic/hydrogen peroxide systems (Dorighi, 1984). The burner-scrubber 

process is more effective when combustible gases such as H2S are present 

and takes up less space than the Stretford system. Moderate H2S helps 

the system by providing fuel. Currently, Dow Chemical markets the 

equipment under the trade name Gas/Spec RT-2. Their technical data 

claims that high levels of abatement, as high as 99.99% can be achieved. 

Heretofore, burner-scrubber processes were considered to be less reliable 

and less efficient than the Stretford process. The main improvement 

comes from carefully controlling the combustion in an alkaline 

environment. Noncondensible gases extracted from 

incinerated. The S02 produced by the burning is 

alkaline solution and mixed with plant cooling water. 

the condenser is 

scrubbed with an 

Thus, no threat of 

acid rain is presented. The cooling tower water and scrubber water are 

then treated with iron chelate which converts the sulfur compounds in the 

water into thiosulfate form that is highly soluble in water. The overall 

system provides abatement efficiencies equivalent to the Stretford but 

eliminates solid waste. The burner-scrubber, however, is sensitive to 

interruptions in fuel supply. This can be remedied with propane pilot 

light. The Dow process also avoids the biggest drawback to the Stretford 

system, the generation of elemental sulfur and vanadium pentoxide. Dow 

is currently testing their system at HGP-A. Preliminary results indicate 

that improved abatement is being observed at lower cost. (APP. Ex. 18, 

pp. 10 & 12) 

172. In terms of secondary abatement, an iron chelate system is 

used. This is the same method as injecting caustic soda except that iron 

chelate is used rather than caustic. Iron chelate is nonhazardous and 

commonly used as a plant fertilizer to "green up" plants. (APP. Ex. 18, 

p.l2) 
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173. 

the 

For turbine bypass systems, the steam is passed directly to 

and then the noncondensible gases are removed to the 

primary abatement system. An oversized condenser is required, but the 

bypass rrangement removes one of the largest sources of H2S emissions. 

(APP. Ex. 18, p. 12) 

174. A final decision on power plant design cannot be made until 

after e tensive well testing is completed and representative resource 

composit on data is collected. (APP. Ex. 18, p. 12) 

175. During drilling and well testing, H2S abatement might have to 

be cond cted depending on the resource characteristics. Currently, the 

caustic njection abatement method is used. An extension of the iron 

chelate technology, currently being tested in the Geysers' power plant, 

is being tested in drilling and well ·testing operations. It has the 

potentia to be in wide use in a few months if preliminary results are 

represen ative. This process is safer and provides better, more 

consiste t abatement at lower cost. (APP. Ex. 18, pp. 12-13) 

176. New power plants in California are being designed with a 

bypass s stem that allows 98% hydrogen sulfide abatement efficiency, 

(Testimo y of James Morrow, TR Vol. XIII, p. 29) 

177. Therefore the Board concludes that with proper abatement 

procedur s and the utilization of best available control technology, the 

ambient ir quality in the KMER/GRS will be maintained. 

Me eorolo 

178. From August 1982 through December 1984, a wind station at 

Fern F rest collected continuous wind data for the project. The 

station' wind data represents the basic wind data for establishing the 

wind cl matology in the original Kahauale'a project area and in the 

present roject area. (APP. Ex. 10, p. 3) 
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179. Other wind stations and networks were started in 1983 and 

1984 by NEA, Inc. for the Hawaii State Department of Planning and 

Economic Development, through which continuous wind data were collected 

at Upper Leilani and National Park Visitors Center for 1983, For the 

Kahauale'a project, wind data stations and network with collection at 

Fern Forest, Mauna Loa Estates, Volcano Golf Course, Thurston Lava Tube 

Site, Chain of Craters Road, Royal Gardens Subdivision Site, Kaimu-Makena 

Homestead Site, and Waikahekahe were operated in 1984 and early 1985. 

(APP. 2x, 10, p. 3) 

180. NEA, Inc, also collected wind data from other established 

wind stations: Woods Residence from Thermal Power Company; Volcano 

National Park Headquarters, Hilina Pali Road, Kalapana, Mauna Loa Strip 

Road, Naulu, Napau from the National Park Service; and Volcano Village 

from R. McBride, (APP. Ex. 10, p. 3) 

181. A weather data base was established by summarizing all of the 

wind data from the above collection efforts for use related to geothermal 

development in the Kilauea East Rift Zone. (APP •• Ex. 10, p. 4) 

182. There are two important wind patterns in the project area: 

most 

a. Northeast trade winds prevail during the day; 

b. Northwesterly drainage winds prevail during the night, 

Daytime trade winds and night time drainage winds are the 

frequent winds. During the day, trade winds (from the 

north-northeast through east) prevail 71% of the time. During the 

night, northerly drainage winds (north and northwest) prevail 44% of the 

time. Drainage winds from the west sector (west-northwest through 

west-southwest) occur 28% of the time. However, at the project area, the 

nighttime drainage winds which are normally from the north through 

northwest direction, were also found from the west-northwest, west and 
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west-sou hwest. Consequently, night drainage winds from the north and 

west-sou hwest occurred 72%. (APP. Ex. 10, pp. 3-6) 

183. The project area's wind direction is summarized as follows: 

(APP Ex. 10, pp. 7-8) 

Daytime: (8 a.m. - 8 p.m.) 

(1) Tradewinds, winds from the north northeast through east, 

which ar the dominant winds, occurred 71.38% of the time. 

(2) Southerlies, from the east-southeast through south-west, 

occurred 12.6% of the time. 

(3) Northerlies, from the northwest through north, occurred 

time. 

(4) Westerlies, from the west-southwest through 

west-nor occurred 3.1% of the time. 

Nighttime: (8 p.m. - 8 a.m.) 

(1) Northerlies, the majority of the nighttime drainage 

winds, o 43.6% of the time. 

(2) Westerlies, which are the result of drainage winds and 

some sou herly winds, occurred 28% of the time. 

(3) Winds from the north-northeast through east(trade wind 

directio ) occurred 20.7% of the time. 

(4) Southerlies occurred 7.5% of the time. (APP. Ex. 10, pp. 

7-8) 
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184. Wind speeds as measured at Fern Forest are about 3 mph at 25 

feet above ground and 5-8 mph at 50 feet above ground. (APP Ex. 10, pp. 

6-7) 

185. Ground temperature inversion is expected to occur within the 

project area on nights with light winds. This phenomenon is a result of 

cool drainage air flow plus the radiation cooling of the land at night. 

This phenomenon is not expected to occur during nights with strong winds 

or heavy rain. (APP. Ex. 10, p. 9) 

186. Based on the foregoing, the Board concludes that the 

communities located on the east to southeast and south of the project 

area may be affected by the expected wind patterns of the Kilauea Middle 

East Rift Zone. 

Habitat Quality and Biology 

Data on Habitat quality and Biology 

187. Vegetation in Hawaii's geothermal resource areas have been 

described in baseline surveys prepared for the Hawaii State Department of 

Planning and Economic Development by the University of Hawaii Department 

of Botany, in the report, "Puna Geothermal Area Biotic Assessment, Puna 

District, County of Hawaii", published in April 1985. (State Ex. 3, G.S. 

No 9/26/85-5; Written Testimony of Charles H. Lamoureux, Campbell Ex. 2, 

G.S. No. 9/26/85-5) 

188. Within the KMER/GRS, different vegetation types occur in a 

mosaic pattern reflecting lava flows of different ages and different 

degrees of past disturbance. Extensive areas of ohia-uluhe woodland, 

ohia forest and recent lava flows are interspersed with small patches of 

ohia forest, designated, ohia-a(l), ohia-a(2), ohia-a(3) and ohia-b 

forests. (State Ex. 3, No. 9/26/85-5; Written Testimony of Charles H. 

Lamoureux, Campbell Ex. 2, G.S. No. 9/26/85-5) 
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189. Bare lava and varioua native plant communities throughout the 

Kilauea East Rift Zone create biologically rich and dynamic communities 

which pr vide for plant succession on lava flows, serve as habitat for 

native and have been found to contain two additional ecosystem 

types--t tube ecosystem and the neogeoaeolian ecosystem. (Written 

Testimon of Frederick R. Warshauer, G.S. No. 9/26/85-5) 

190. The specific vegetation areas found in the Kilauea Middle 

East Rif can be summarized as follows: 

(i). Lava Flows. The most recent 

are those from the 1983-85 

lava flows, still largely 

Pu'u O'o flows. The 1977 and 

1955 lav flows support early successional stages with scattered young 

ohia pl nts and a mixture of common native and introduced species. (APP. 

Ex. 17, 

Ohia-uluhe woodland. This forest probably represents the 

stage lava flow as (i) above. It consists of scattered ohia 

trees h an almost continuous carpet of uluhe fern. There are a few 

other plants (such as kopiko and 'uki) present. Introduced 

species as malabar melastome and bamboo orchid are common. (APP. 

Ex. 17, 

types 

PP• 3-4) 

Ohia forest. This is a later successional 

recognized: (State Ex. 3, G.S. No. 9/26/85-5) 

stage. Four 

(APP. Ex. 17, 

(1) Wet ohia forest with native species (ohia-a(l)) 

These forests have tall ohia trees, usually more than 30 

feet, w th a nearly closed canopy. There is a subcanopy layer containing 

a number of native trees, and a third layer of hapuu tree ferns, plus a 
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ground cover of ferns and small shrubs. Very few introduced weeds are 

found in ohia-a(l) forests 

(2) Wet ohia forest with native species and exotic 

shrubs(ohia-a(2)) 

These forests differ from ohia-a(l) in that they contain a 

large number of introduced species in the shrub and subcanopy layers. 

Strawberry guava and malabar melastome are the major introduced species. 

The presence of these introduced plants indicates that these forests are 

more highly disturbed than ohia-a(l) forests. 

(3) Ohia-kukui 

shrubs(ohia-a(3)) 

forest with mixed native and exotic 

This differs from ohia-a(2) by containing an admixture of the 

kukui, a tree introduced by the Polynesians. Other plants found here, 

such as 'awa and ti, suggest that these areas were probably utilized by 

the Hawaiians in former times. 

(4) Ohia forest with exotic subcanopy and shrub layers(ohia-b) 

These are ohia forests which have been greatly disturbed in 

the past and in which the subcanopy layers consist largely of introduced 

species. 

191. Ohia-a(l) 

largest component of 

be most sensitive 

forest is the most intact forest type with the 

native species and is therefore the type which would 

to disturbance. Ohia-a(l) forest is found in small to 

moderate sized patches in the southwest part of the subzone as islands 

surrounded by ohia-a(2) forest or lava flows. (Written Testimony of 

Charles H. Lamoureux, Campbell Ex. 2, G.S. No. 9/26/85-5) 
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192. Ohia-a(2) forests cover extensive areas of the western 

portion of the subzone and are interspersed with extensive ohia-uluhe 

areas in the northeastern portion of the subzone. Large ohia-uluhe areas 

cover eastern portion of the subzone, while lava flows dissect the 

western d central portions of the GRS. (Written Testimony of Charles 

eux, campbell Ex. 2, G.S. No. 9/26/85-5) 

193. Some impact to the native forest present in the Kilauea 

t rift is likely. However, facility layout and design can be 

adjusted to minimize impacts to the more environmentally sensitive areas 

of the fo est. 

Im act to Endan ered Plant S ecies 

194. The "Puna Geothermal Area Biotic Assessment", published in 

April by the University of Hawaii Department of Botany, indicates 

that a n ber of plant species found within the East Rift zone are listed 

as Category 1 or 2 candidate species for listing as endangered by 

the U.S. ish and Wildlife Service. (State Ex. 2 and Ex. 3, G.S. No. 

9/26/85-5; APP. Ex. 2, G. s. No. 9/26/85-5; Testimony of Charles 

Lamoureux, G. S. No. 9/26/85-5) 

195. Bobea timonioides or 'ahakea occurs in the subzone, 

principa y in 'ohi'a-a(l) and a(2) forests. It is uncommon except for 

one popu ation in the northwest portion of the subzone in 'ohi'a-a(l) 

forest. t is a Category 1 species. The locations known are indicated 

as "Z" on Applicant Ex. 17(d). (APP Ex. 17, P• 5) 

196. A fern, Adenol!horus l!eriens, is a Cateogory 1 species. The 

principal remaining population is in the 'ohi'a-a(l) forest to the west 

and nort of the designated subzone, in Kahauale'a and adjacent areas. 

One sight ng of the plant, consisting of one clump on a single tree was 
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made by the United States Fish and Wildlife Service Forest Bird Survey 

(Jacobi, testimony at Nov. 15, 1985 contested case 

locality has been designated by "X" on Applicant Ex. 17(d). 

P• 6) 

hearing), 

(APP Ex. 

This 

17, 

197. Cyanea tritomantha or 'aku'aku is also a Category 1 species. 

It was found in the northeast portion of the proposed subzone, in an area 

which has now been deleted from the designated Kilauea Middle East Rift 

GRS. It has not been found within the boundary of the KMER/GRS. Its 

location is designated by "Y" on Applicant Ex. 17(d), (APP. Ex. 17, p. 6) 

198. Studies conducted in California to determine the effects of 

H2S on plants have shown that the effects are to a great extent 

on the amount of the gas to which the plants are exposed. 

dependent 

If rapidly 

growing species receive high atmospheric levels continuously, injury 

occurs. But if lower amounts are present, there are either no effect, or 

actually some stimulation. (APP. Ex. 9, pp. 5-6) 

199. The testimony and written evidence presented to the Board 

during four contested case hearings has been extensive and very carefu11y 

considered. Based on the evidence in the record, the steps it has 

already taken to alleviate impacts, and the mitigation measures still to 

be considered, the Board concludes that exposure by native vegetation to 

the levels of H2S anticipated in the project area would have little or no 

deleterious effects on plant life. (Testimony of Thompson, TR Vol. X, 

PP• 107-109) 

200. The Board finds that the potential impacts of a geothermal 

development can be effectively mitigated through siting of the access 

roads, drill sites and power plants in less biologically sensitive 

areas. The location of the proposed exploration and development aFeas 

can be sited to avoid most of the 'ohi'a(a)l and many 'ohi'a(a)2 areas. 
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To the extent possible, developments will be proposed to be sited on 

recent lava flows and in 'ohi'a-uluhe areas. (APP. Ex. 17, p. 7; FSEIS, 

Fig. 11) 

Fauna 

201. Native forests along the Kilauea East Rift provide habitat 

for a number of Hawaii's endemic birds, as well as indigenous and exotic 

bird species. (State Ex. 3, G. s. No. 9/26/85-5) 

202. Some endemic species have been classified as endangered 

species by the U. s. Fish and Wildlife Service. Essential habitats 

needed to ensure their recovery to a non-endangered status have also been 

defined. (State Ex. 10, G. S. 8/27/84-1) 

203. The U. s. Fish and Wildlife Service conducted a census of 

native forest bird species found in the Puna Forest Reserve and 

Kele 'O Puna Natural Area Reserve in 1979. This information was 

in the Hawaii Forest Bird Recovery Plan which proposed essential 

areas for native forest birds. (VCA Ex. 7, G. s. No. 9/26/85-5) 

the Wao 

compiled 

habitat 

204. Essential habitats have been defined for all endangered 

forest birds on the island of Hawaii and for the Nene. The Recovery plan 

is subject to justification as dictated by new findings and changes in 

species status and completion of tasks enumerated 

(Testimony of James Jacobi, G. S. No. 8/27/84-1) 

in the Plan. 

205. Three endangered species, the Nene, the I'o and the O'u have 

been sighted along the Kilauea East Rift Zone. (State Ex. 2, G. S. No. 

9/26/85-5) 



BLNR: Kilauea MER -60- HA-1830 

206. The present range of the Nene is from approximately 3800 to 

8000 feet elevation on the slopes of Mauna Loa. Nene are not known to 

occur in the KMER/GRS. (State Ex. 2, G. S. No. 9/26/85-5) 

207. The I'o or Hawaiian Hawk occupies a broad range of habitats 

from papaya and macadamia orchards to virtually all types of forest 

including ohia rain forest and the sub-alpine mamane-naio woodland, and 

ranges from sea level to 8500 feet elevation. (State Ex. 3, G. S. No. 

9/26/85-5) 

208. Although the I'o is classified as endangered; some 

researchers maintain this classification should be re-evaluated since the 

species has proven to be abundant, widely distributed and highly 

reproductive. The 1984 population estimate for the wild I'o range from 

1400 to 2500 birds. (State Ex. 3, G. S. No. 9/26/85-5) 

209. The I'o is very adaptable and forages for food, feeding on 

spiders, insects, mammals, and on both native and introduced birds. The 

I'o does occur in the GRS and has been sighted between 1500 and 2400 feet 

elevation. (State Ex. 2, G. S. No. 9/26/85-5) 

211. Although the I'o is wide ranging and adaptable, it is fairly 

sensitive to human disturbance when nesting. However, its nests have 

never been found in either the Kilauea Middle East Rift or in 

Kahauale'a. (Testimony of James Jacobi and Sheila Conant, G. S. No. 

9/26/85-5) 

212. Site surveys prior to development should ensure that no 

nesting are disturbed should these birds be found nesting in the GRS. 

(State Ex. 2, G. S. No. 9/26/85-5) 

213. The O'u's essential habitat is along the East Rift above the 

2000-foot elevation contour. The KMER/GRS does not reach above the 2,000 

feet elevation. There have been no recorded sightings of O'u within the 
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GRS. (State Ex. 2, G. S. No. 9/26/85-5) (Testimonies of James Jacobi 

and Sheila Conant, G. s. No. 9/26/85; Decision and Order, G.S. No. 

9/26/85-5) 

214. The threatened sea bird, the A'o (Newell Shearwater) may also 

use the State Forest Reserve lands for nesting. An adult A'o and egg 

were found at Makaopuhi Crater in 1975. However, the only large known 

nesting grounds for the Shearwater are on Kauai, No live colony of A'o 

have ever been found in the area of the GRS. (Testimony of James Jacobi, 

G. S. No. 9/26/85-5) 

215. There have been no recorded sightings of any endangered or 

threatened species within the KMER/GRS. (Decision and Order, G. s. No. 

9/26/85-5, Finding No. 221) 

216. The evidence presented to the Board on fauna has been 

extensive and very carefully reviewed. The Board concludes that species 

of avifauna are not threatened and are well protected, This proposed 

geothermal development will not pose danger to any endangered and 

threatened species. 

Invertebrate Fauna 

217. More than 500 species of the endemic Hawaiian drosophila have 

been collected and described. There are another 100 to 300 species of 

this fly which are known but not yet described. (Testimony of Kenneth Y. 

Kaneshiro, G. S. No. 9/26/85-5) 

218. Unique species of drosophila have been found throughout the 

State of Hawaii. There may be unique species of drosophila to be found 

in the Kilauea Middle East Rift Zone, (Testimony of Kenneth - Y. 

Kaneshiro, G. s. No. 9/26/85-5) 
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219. In Dr. Kaneshiro's opinion, the evolutionary genetic 

processes of the drosophila are not more dynamic in the rain forest 

habitat than in dry land habitats. However, the older the lava flow or 

separation, or the longer the separation of the species from each other, 

the more likely will be the chances of finding genetic differences. For 

this reason Dr. Kaneshiro and his colleagues have studied the "kipukas" 

(isolated vegetation tracts) along the Saddle Road where the lava flows 

occurred about 100 years where there has been more time for 

differentiation to occur. (Testimony of Kenneth Y. Kaneshiro, TR Vol. 

II, PP• 35-36, 40-41, G. S. No. 9/26/85-5) 

220. The "mosaic" ecosystems, also 

Kilauea Middle East Rift Zone, represent 7 or 

known as "kipukas" 

8 different forest 

in the 

types. 

These ecosystems give rise to unique genetic variances because gene pools 

present in the kipukas are isolated. Consequently, there is very little 

gene flow between kipukaa since drosophila will not cross over lava flows 

even a few hundred yards wide. (Written testimony of James Jacobi, G. S. 

No. 9/26/85-5; Testimony of Kenneth Y. Kaneshiro, G. S. No. 9/26/85-5) 

221. The southwest corner of the Wao Kele 'O Puna Natural Area 

Reserve contains kipuka which exhibit mosaic ecosystems that may give 

rise to genetic variations among drosophila. (Written testimony of James 

Jacobi, G. S. No. 9/26/85-5; Testimony of Kenneth Y. Kaneshiro, G. S. 

No. 9/26/85-5) 

222. In designating the KMER/GRS, the Board protected this mosaic 

ecosystem by eliminating the southwestern corner of the Wao Kele 'O Puna 

Natural Area Reserve from the geothermal subzone. The Board notes that 

with directional drilling, it is possible to explore and develop a 

geothermal resource without disturbing isolated pockets of unique 

ecosystems •• This technique can be utilized within the KMER/GRS. 
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223. The Board concludes that the biologically sensitive areas 

have already been eliminated from the boundaries of the KMER/GRS. 

Judicious siting of facilities will further alleviate any potential 

destruction of surface feature such as kipukas. 

Geothermal Impacts to Flora and Fauna 

224. Development of geothermal resources in forested areas may 

(State Ex. 3. G.S. No. 9/26/85-5) have the following detrimental effects: 

(1) Direct loss of habitat and destruction of native organisms, 

as a consequence of land clearing during the construction of access 

roads, pipelines, wells, power plants and transmission lines. 

(2) Acceleration of invasion of introduced plants and animals 

which move into the disturbed habitats created during development. 

(3) Compaction of soils due to construction activities may permit 

ponding of water providing additional breeding sites for mosquitoes 

that are vectors for avian malaria. 

(4) Physical damage to plants during construction and maintenance 

activities which may lead to infection by pathogens and the spread 

of plant disease. 

(5) Emissions from geothermal wells and plants may differ 

sufficiently from natural emissions to which plants have adapted 

and may be found to have a detrimental effect on these species. 

225. 

possible, 

dominated 

drilling 

These effects can be mitigated; 1) by avoiding, as much as 

land clearing in highly sensitive areas that support forests 

by native species such as ohia; 2) by locating access roads _and 

sites on recent, less densely vegetated lava flows; and 3) by 
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disturbing the smallest area possible during construction. (Written 

Testimony of Charles H. Lamoureux, Campbell Ex. 2, G.S. No. 9/26/85-5) 

225. Recent observations of old lava flows within 

area indicate that invasion of exotic species--the edge 

extend more than 50 to 100 feet from a disturbed area. 

the Kahauale 'a 

effect--does not 

Therefore the 

effects of land clearing are not expected to extend much beyond the edge 

of the cleared area. (CDUA No. HA-3/2/82-1463, BLNR Findings of Fact, 

2/25/83) 

226. Nonetheless, the introduction of exotic species should be 

minimized in disturbed construction sites by continual monitoring of 

developed areas and utilization of an effective and environmentally 

compatible method of weed control appropriate to specific sites. (State 

Ex. 3, G.S. No. 9/26/85-5; Written Testimony of Charles H. Lamoureux 

Campbell Ex. 2, G.S. No, 9/26/85-5) 

227. Compaction of soils at construction sites can be monitored to 

assure that site drainage remains unimpeded, Bulldozing and site 

maintenance work can be carried out so as to minimize damage to native 

plants. (State Ex. 3, G.S. No. 9/26/85-5) 

228. Native species in geothermal areas have by evolution adapted 

to the air quality conditions found naturally along the Kilauea East 

Rift. However, State air quality standards will assure that geothermal 

well and power plant emissions will be well below amounts released during 

eruptions and probably well 

active flora. (CDUA No. 

below amounts necessary to cause damage to 

HA-3/2/82-1463, 

Written Testimony of Charles Lamoureux, G.S. 

BLNR Findings of 

No. 8/27/84-1) 

Fact 2/25/83; 

229. The proposed development plans call for initial developm·~nt 

to take place at sites A and B in the eastern part of the subzone in 

areas far removed from the most ecologically sensitive sites, The 
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experience gained in these sites will permit any necessary modifications 

in mitigating measures to be made before development proceeds to the more 

sensitive site E in the northwest corner of the subzone. (APP. Ex. 17, 

P• 8) 

G. Historical and Archaelogical Values 

230. Site clearing and facility construction in the development of 

geothermal facilities could damage historical and archaeological sites. 

(State Ex. 10, G.S. No. 8/27/84-1) 

231. Evidence of prehistoric cultural activities and features such 

as foot trails, upland taro patches, planting areas, a pulu factory, and 

other historical sites have been reported in areas adjacent to the GRS. 

However, there are no known archaeological sites in the Kilauea Middle 

East Rift Zone. (State Ex. 2, G.S. No. 9/26/85-5; State Ex. 10. 

8/27/84-1) 

232. The 

reconnaissance 

applicant had conducted a 

survey field work within 

preliminary archaeological 

the proposed geothermal 

development area in the Wao Kele 1 0 Puna Natural Area Reserve. Ground 

inspection reconnaissance field work was supplemented 

reconnaissance by helicopter. (APP Ex. 8, p. 2) 

by aerial 

233. The ground inspection field work in the two areas reached by 

helicopter did not reveal the presence of any archaeological remains. 

The aerial reconnaissance by helicopter did not reveal the presence of 

any definite archaeological remains except for three sightings of banana 

plants growing within small lava sinkholes in forested areas. The 

presence of bananas as a cultigen indicator suggests intentional 

agricultural utilization of the immediate area in the past. (APP Ex. 8, 

P• 5) 
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234. Based on review of available archaeological, ethnographic and 

historical information, it was observed that archaeological remains in 

southwestern Puna are concentrated within the immediate coastal zone and, 

for most part, tend to decline rapidly in both variety and density as one 

progresses inland and to higher elevations. With one exception, it 

appears that any archaeological remains within the project area may be 

widely scattered, and physically tenuous. The one exception might be a 

slightly higher density of remains along the routes of major trails that 

passed through the inland forest. (APP. Ex. 8, pp. 5-6) 

235. A full reconnaissance survey would identify and evaluate 

sites and features of potential archaeological significance present 

within the areas to be cleared, The full reconnaissance survey will be 

conducted in accordance with the standard for reconnaissance level survey 

recommended by the Society for Hawaiian Archaeology (SHA). These 

standards are currently being used by the Hawaii County Planning 

Department and the Hawaii State Department of Land and Natural Resources 

Historic Sites Section as guidelines for the review and evaluation of 

archaeological reconnaissance survey reports submitted in conjunction 

with various development permit applications. (App Ex. 8, pp. 6-7). 

236. The areas to be surveyed will include 

corridors, drill sites, power plant sites, and 

impacted by construction activities. These areas will 

on-the-ground prior to archaeological field work. 

the proposed access 

any other areas to be 

be clearly marked 

The survey areas will 

also include sufficient buffer zones--perhaps two to five or more times 

larger than the actual extent of the access road corridors, drill sites, 

power plants sites, and any other development areas--to insure that any 

archaeological resources in the immediate vicinity, but not actually 

within a specific area to be impacted will not be inadvertently damaged 

by construction activities. The buffer area should also insure that ~he 

full context of archaeological remains within the specific impact areas 

is determined (e.g., the full significance of a seemingly isolated 
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structure cannot be accurately determined if it is part of a larger, but 

unidentified, complex of structures). (APP. Ex. 8, pp. 7-8) 

237. Archaeological surveys are best employed when specific sites 

for geothermal facilities, roads and pipelines have been identified. 

Sites discovered during a survey can cause the location of the geothermal 

facilities, roads, and pipelines to be adjusted to minimize or avoid 

impacts completely. 

238. The Board finds that potential impacts to archaeological and 

historical sites can be minimized by completing archaeological and 

historical literature searches, plotting all known sites and completing 

archaeological reconnaissance surveys. If archaeological or historical 

sites are found, they can be described and assessed as to their 

significance by the Historic Preservation Officer and the developer. 

Measures can then be taken to ensure their protection and preservation. 

H. ECONOMIC FEASIBILITY 

239. Several economic analyses based on different scenarios and 

opinions were prepared to determine the economic feasibility of the 

proposed project. The result of these economic analyses indicate that 

the cost of geothermal energy developed in the KMER/GRS may be in the 

range of 4.57c/kwH to 9.13c/kwH depending upon the projected development 

cost and annual plant carrying costs. (APP. Ex. 14 (a); Testimony of 

Robert Mckusick TR. Vol. XIII, p. 102) 

240. If an undersea cable is developed, the annual carrying cost 

of the undersea cable is estimated at 1.65c/kwH. If the cable is added 

into the existing cost base, the cost of delivering energy to Oahu will 

increase accordingly to 6.22c/kwH and 10.78c/kwH. (APP. Ex. 14(a)) 
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241. At the time of the hearing, HELCO's avoided cost 

on the island of Hawaii while on Oahu, HECO's avoided cost is 

(Testimony of Dan Williamson, TR. Vol. IX, pp. 80, 82 and 84) 

HA-1830 

is 6.7c/kwH 

6.68c/kwH. 

242. 

(PURPA) 

Under the Federal Public Utilities Regulatory Policy Act 

and State regulations, a utility is required to pay for purchased 

energy at its avoided cost. (Testimony of Dan Williamson, TR Vol. IX, p. 

60) 

243. Geothermal energy has an advantage over other alternate 

energy technologies such as wind, biomass and OTEC, because it is a 

proven technology. Currently, there are more than 150 geothermal power 

plants operating in the world. (Testimony of Bruce Plasch, TR Vol. XIII, 

PP• 179 and 180) 

244. One economist was critical of new power plants. He compared 

this proposal with the failed Washington Public Power Supply System 

(WPPSS) project. The WPPSS project included five nuclear power plants 

each with a capacity of over 1,000 MW. WPPSS's estimated cost at the 

time of development was 4-5 billion dollars. It was a State of 

Washington entity under the guidance of the governor of Washington 

State. As a state entity, it was financed primarily through the sale of 

revenue bonds and secondarily through sale guarantees by retail 

utilities. When the project was terminated, the costs of developing the 

project including the cost of the terminated plants were rolled into the 

rate base of the electric 

production. (Testimony 

and 134) 

utility. Today, only one power plant is in 

of Robert McKusick, TR Vol. XIII, PP• 123-125, 

245. This 100 MW proposal is 1/50 the size of WPPSS and does not 

involve nuclear energy. The development will not involve public funds or 

rate payer's money. It is intended to be totally financed by private 

capital. The developer will be bearing the financial risks. The risk to 
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the public and the cost to the rate payers are no greater than the 

avoided cost of the power. (Testimony of Dan Williamson, TR Vol. IX, p. 

128; Testimony of Robert McKusick, TR Vol. XIII, pp. 133-135) 

246. The Board notes 

uncertainty associated with 

KMER/GRS, the uncertainty is 

development. 

that while there is necessarily some 

the proposed geothermal development in the 

no different than any other geothermal 

247. The Board is also cognizant that there is a great deal to be 

learned about geothermal development in the KMER/GRS:, its location, 

nature and quality of the resource, its chemical characteristics and 

design systems to process it. All these factors must be considered 

before the economic feasibility of a particular geothermal development 

can be accurately assessed and determined. 

248. Despite the best predictions of various scientific 

exploratory drilling can actually establish the resource in the 

test, only 

KMER/GRS. 

249. Economic feasibility will also be affected by the price of 

oil in the mid to long term. While the near term price of oil may remain 

low, the world's dwindling oil supplies will eventually result in price 

increases. 

250. The Board notes that no public funds are involved only 

private capital. Consequently, the financial risk to the public is no 

greater than the avoided cost of fossil energy which is established under 

PURPA. 

251. The testimony of Dan Williamson, President of HECO, and the 

evidence presented to the Board indicates that the total electrical power 

requirement by HELCO in the next 14 years will be approximately 49 MW. 
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This demand can be fulfilled by more than one geothermal producer or a 

combination of energy sources. 

252. The Board finds that it is not in the State's best interest 

to rely on a single source of energy or one energy developer. The Board 

also recognizes that the development of a power plant requires both time 

and substantial financial commitment. 

253. Accordingly, the Board concludes that the proposed project 

offers the Island of Hawaii and the state an important opportunity to 

move forward toward the goal of energy self-sufficiency. The Board also 

finds that the project can be economically feasible. 

254. Finally, the Board determines that if geothermal exploration 

within the KMER/GRS proves successful, there are good and compelling 

reasons to proceed with the development of geothermal energy in this area 

without further delay. 
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I. RULINGS OF PARTIES' PROPOSED FINDINGS OF FACTS 

The Board makes the following rulings on the parties proposed 

findings of facts. Findings rejected by the Board have been rejected 

because they are taken out of context, or they are, in whole or in part, 

contrary to the facts or the law, or because they are immaterial: 

Findings Accepted 
By tlie Board 

1. Descriptions of Proposed Project 

Applicant: A(l), A(2), A(3) 

County: 8 9 10 12 - 23 
2~0 ~ 23A, 258, 2~9. 
261, 264 

Sierra Club: 
et al 

B(e)(l) 

Dedman/Aluli: No specific findings 

Kirkendall: AF~· A~8~; B(l), 
B 4 , B 6 

Warshauer: 1, 3 - 6 

Heuer: 

LaPlante: No specific findings 

·Findings Rejected 
By the Board 

submitted 

A(l), B(5) 

2 

C(l), C(2) 

submitted. 

2. Potential Geothermal Production in the area 

Applicant: B~l~ - Bp> B 7 - B 12} 
B(6) 

COH: 168 - 187 
219 - 225 
227 - 229 

Sierra Club: No specific findings submitted 

Dedman/Aluli: 7 24 

Kirkendall: B(3) A(2) 

Warshauer: No specific findings submitted 

Heuer: No specific findings submitted 

LaPlante: No specific findings submitted 
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3. Use of geothermal energy in the area 

Findin~s Acce~ted 
By t e Boar 

Findin~s Rejected 
By t e Board 

Applicant: C(l) - C(22) 

COH: No specific findings submitted 

Sierra Club: g~l~~£~·-<g~i ~~~ C(l)b; C(l)e 

C 4 a ; D(2)~a) 
Dedman/Aluli: C(2) - C(9) . C(l) 

Kirkendall: A(l2) 

Warshauer: 12, 25 11 

Heuer: G(l) - G(3) 

LaPlante: 7 

4. Geologic Hazards 

Applicant: 

COH: 

Sierra Club: 

Dedman/ Aluli: 

Kirkendall: 

Warshauer: 

Heuer: 

LaPlante: 

D(l) - D(6) 

90 - 94 
145 - 167 
265 

!l~~~~~· (3), (4), (8) ~~:~~~~. (5), (7) 

No specific findings submitted 

D(l), (3), (4) 

34- 37 

D(2) 

33 

No specific findings submitted 

6 

HA-1830 
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5. Social Impact 

Applicant: 

COH: 

Sierra Club: 

Dedman, Aluli: 

Kirkendall: 

Warshauer: 

Heuer: 

LaPlante: 

Dedman/Aluli: 

Findings Accepted 
By tlie Board 

ll4, 132 - 139, 
143, 144, 261 

B b 2 4 5 ~~!~~ : ~: (8), (10) 
B c 2~ ~ 24, (34) 
B d 2,5 

4, 7, 9, 11, 17, 18 

E(l),(3) (5) - (9) 
G(l); H(i)- (4),(6) 

Findings Rejected 
By tlie Board 

E(l)(h) 

B~a~3 - 5• B(a)(7), (9) B a 11; B~b)l, (3), 
B b 6 - 10 
B c 17 - 21,25 26 
B c 28 - 33; Btd)i,3,4 

5, 12, 19, 24, 30 

~~~~·~4~~~10),(11) 

No specific findings submitted 

B(l),(2) 

4 

Religious belief*: 1 - 3~ 61 8, 10, 12 - 16 
20 - 2.), ;l5 - 29 

6. Health Impacts 

Applicant: F(l - 2) 

COH: 97 - 113, 140 - 142 

HA-1830 

Sierra Club: ~~,~~3--71~~ B(j)l -3 
B(i)8 - 9,18; B(q)l,3,4,9 

Kirkendall: 

Warshauer: 

Heuer: 

LaPlante: 

Dedman/ Aluli: 

G 4, 9, 10, 16, 19, 20 G 2, 3, 5, 6, 8, 11, 18 

No specific findings submitted 

F 2, 3 E 9, 11; F 1 

3 

No specific findings submitted 

*many of Dedman/Aluli findings are matters of religious belief thatn can 
neither be accepted nor rejected, 
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7. Environmental Impacts 

Findings Accepted 

By the Board 

Applicant: G 1- 6 

COH: 

-74-

95 96 115 - 120 
12~ - 123, 196 - 204 
214 - 218 251 - 253 
255 - 257: 262, 267 - 270, 
275 - 278 

Sierra Club: 

Findings Rejected 

By the Board 

121, 254, 266 

HA-1830 

B g 49 50, 52 55 ~~~~~~ ~741~844:046, 3~7 B g 29, 34 - 38, 42 - 45 B~g~2 - 16, 18 - 27 
B 48, 51 

Dedman/ Aluli: 

Kirkendall: 

Warshauer: 

Heuer: 

LaPlante: 

B lilA~. 4,;B(i}3- 5 
B i lu - 12· B(n)l -4 
B o 1; B(p)i 

B K 2, 5 - 8; B(i)l,2,6 - 9 
B o 2; B(r)l 

No specific findings submitted 

F(l - 6) 

44 38 - 43, 45 - 50 

D 1, E 1, 7, 8, 10 E 2 - 6, 9, 11, I 

2,5 

8. Historic and Archaeological Impacts 

Applicant: H(l - 11) 9 

COH: 124 - 131 

Sierra Club: No specific findings submitted 

Dedman/Aluli: No specific findings submitted 

Kirkendall: B 1 

Warshauer: No specific findings submitted 

Heuer: No specific findings submitted 

LaPlante: 1 
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9. Economic Feasibility: 

Applicant: 

COH: 

Sierra Club: 

Dedman/ Aluli: 

Kirkendall: 

Warshauer: 

Heuer: 

LaPlante: 

Findings Accepted 
By tlie Board 

I(a) - (r) 

Findings Rejected 
By the Board 

No specific findings submitted 

B(c)4; C(3)a; C(4)g, i, j 
D(3)a, c, e, g, h; 

D(4)a - e, h, i, r 

B 10 

c 6, 7 

13, 14, 16 - 18, 20, 21 
23 - 2o, 31, 34 

B(c)l - 3 5 - 17· 
C(2)d, C(~)b, C(4}n, 

D(l)a, b; D(2)a 
·D(3)b, d,f,i; nt4)f, j 

B (1 - 9) 

A 3, 5 - 12; 

15, 19A 22, 
32 - 3.J 

H(l - 3) 

7 

c 1 - 5 

27 - 30 

10. Guidelines & Conditions & Jurisdiction 

Applicant: 

COH: 

Sierra Club: 

Dedman/Aluli 

Kirkendall: 

Warshauer: 

Heuer: 

LaPlante: 

:H::~~:~ : ~~~ 
77 - 84, 85 - 89 

IA (1) - (3) 

No specific findings submitted 

No specific findings submitted 

No specific findings submitted 

A 

No specific findings submitted 
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CONCLUSIONS OF LAW 

1. The BLNR has jurisdiction over this matter pursuant to HRS 

205-5.1, 205-5.2, 183-41, and DLNR Administrative Rules, Title 13. 

2. On December 20, 1985, the BLNR designated approximately 9,014 

acres, more or less, in the Kilauea Middle East Rift as a Geothermal 

Resources Subzone pursuant to its authority under HRS 205-5.1 and 205-5.2. 

The Conlusions of Law adopted by the BLNR in that matter 

(G.S. No. 9/26/85-5) are hereby incorporated into this decision by 

reference. 

The Board has examined and made a decision on the seven 

criteria for designating a geothermal resource subzone with regard to a 

particular land area within the conservation district. The decision on 

this specific CDU application turns upon a host of factually intensive 

inquiries into factors outlined in DLNR Rules 13-2-21 Condition; 

guidlines; com~liance with laws. Having weighed the seven factors 

outlined by statute (HRS 205-5.2) in designating a geothermal resource 

subzone, those considerations then become the predicate for more detailed 

factual investigation. In granting a conditional use permit, each 

decision is tailored to the situation by a series of conditions derived 

from DLNR Rule 13-2-21 and existing applicable laws. Great care was 

taken to develop a full record, to permit wide ranging public (and at 

times tedious) debate to develop the facts, and to endure (often at the 

cost of great repetition) five separate contested case hearings. The 

process has been very expensive and very time consuming, but the issues 

have been extensively aired at both the administrative level and in the 

legislative and wider public forums. Parties have been given repeated 

opportunities to call and cross examine witnesses and to present and 

cross examine evidence. For four years, the BLNR deliberated and now 

comes to the conclusions represented in these 

conclusions of law and decision and order. 

findings of fact, 
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Regulatory Standards 

1. Geothermal Resources Subzones 

HRS 205-5.1 states that "Geothermal Resources 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 development 

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

under this chapter." 

The BLNR designated a geothermal resource subzone in the Kilauea Middle 

East Rift through its Decision and Order on G.S. No. 9/26/85-5 issued on 

December 20, 1985. The Kilauea Middle East Rift Geothermal Resource 

Subzone is located almost entirely within the Conservation District. 

Geothermal resource activities as defined in HRS 205-5.l(a) are "the 

exploration, development or production of 

geothermal resources". 

electrical energy from 

HRS 205-5.l(c) then states that "The use of an area for geothermal 

development activities within a geothermal resources subzone shall be 

governed by the board within the conservation district •••• ". The land 

under which the development is proposed is all within the conservation 

district and under the jurisdiction of the board of land and natural 

resources. 

HRS 205-5.l(d) further states that "if geothermal development activities 

are proposed within a conservation district, ••• , the Board ••• shall 

conduct ••• upon appropriate request, a contested case hearing 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". 
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This Decision and Order is issued as a result of a contested case hearing 

held for a geothermal development proposed within the Kilauea Middle East 

Rift Geothermal Resources Subzone 

2. Land Use Commission Conservation Classification 

Hawaii's land use law ( HRS Chapter 205) 

four categories: urban, agriculture, 

which different agencies administer 

provides that: 

classifies 

rural, and 

proposed land 

Hawaii's land 

conservation, 

uses. HRS 

into 

after 

205-2 

"Conservation district shall include areas necessary for protecting 

watersheds and water sources; preserving scenic and historic areas; 

providing park lands, wilderness, and beach reserves; conserving 

endemic plants, fish, and wildlife; preventing floods and soil 

erosion; forestry; open space areas whose existing openness, 

natural condition, or present state of use, if retained, would 

enhance the present and 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; other related activities; and other permitted uses not 

detrimental to a multiple use conservation concept." (HRS 205-2) 

Like federal land use law (40 USC 1411-18; 43 USC 315; 869; 30 USC 181 

et. seq 30 USC 351-359. Regulations: 30 CFR-whole; 43 CFR subpart 2420; 

43 CFR-whole), 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. For example, the ocean includes a range 

of activities from estuaries to harbors. 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. With more than one third of the state in the conservation 
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district, the Board of Land and Natural Resources has developed 

subclassifications of conservation land to allow for a spectrum of uses 

to be allowed consistent with the overall purposes of the State's land 

use scheme. 

HRS 205-5 further provides that conservation districts shall be governed 

by the Board of Land and Natural Resources pursuant to Section 183-41. 

3. Forest and Water Reserve Zones 

HRS 183-4l(C) provides in relevant part that: 

(1) ••• The department may establish subzones within the forest and 

water reserve zones, which subzones shall be restricted to certain 

uses. In establishing permitted uses in the subzones, the 

department shall give full consideration to all available data as 

to soil classification and physical use capabilities of the land so 

as to allow and encourage the highest economic use thereof 

consonant with requirements for the conservation and maintenance of 

the purity of the water supplies arising in or running or 

percolating through the land. The department shall also give full 

consideration to the preservation of open spaces or areas, as 

defined in section 201-21(7), so as to maintain, improve, protect, 

limit the future use of, or otherwise conserve open spaces and 

areas for public use and enjoyment •••• 

The department by means of the regulations may establish 

subzones within any forest and water reserve zone and specify the 

land uses permitted therein which may include, but are not limited 

to, farming, flower 

growth of commercial 

gardening, operation or nurseries or 

timber, or 

orchards, 

hunting 

pursuits, or residential use. 

grazing, recreational 

The regulations may also 

the permitted uses, 

control the 

and may extent, manner, and times of 
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specifically prohibit unlimited cutting of forest growth, soil mining, or 

other activities detrimental to good conservation practices •••• 

The statutory language clearly anticipates a variety of uses which "are 

not limited to" the enumerated list. The section goes on to provide that 

"(t)he regulations may also control the extent, manner, and times of the 

permitted uses, and may specifically prohibit ••• activities detrimental to 

good conservation practices." 

The multiple uses outlined in HRS 183-41 reflect a weighing of long term 

environmental values against limited categories of human needs. For 

example, the long term protection of the watershed must be balanced with 

the need to withdraw water for domestic use. Likewise, a project which 

requires unique location within a conservation zone and benefits the 

larger public may be necessary while a project easily sited elsewhere 

might not be proper. A hydroelectric dam which serves a larger 

population may be uniquely and properly located in a conservation 

district to take advantage of a waterfall; whereas a multitude of single 

family homes would be inappropriate even though both are similarly 

intrusive. The unique balancing depends upon more specific factors 

developed and authorized by the Board's zoning regulations. 

4. DLNR Conservation Definition: 

The Board's administrative rules define conservation to mean: 

"A practice, by 

protecting and 

utilization, the 

and private landowners, 

judicious development 

both government 

preserving, by 

natural and scenic resources attendant 

of 

and 

to 

land ••• to ensure optimum long-term benefits for the inhabitants of 

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

This definition reiterates the balance of values and multiple use 

character of conservation lands. 
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5. Permitted Use Definition: 

DLNR 's Administrative rule 13-2-1 defines "permitted use" as ••a primary 

use or uses of land as permitted under subchapter 2 or any amendment 

thereto." Subchapter 2 establishes and defines subzones: Protective 

(13-2-11); Limited (13-2-12; Resource (13-2-13); 

and Special (13-2-15). 

6. Permitted Use in the Protective (P) Subzone 

DLNR Administrative rule 13-2-11 outlines permitted 

Protective subzone. Section 13-2-11 provides: 

General (13-2-14); 

uses in the 

'"The following uses are permitted ••• : (1) research, recreational, 

and educational use which require no physical facilities; (2) 

establishment and operation of marine, plant, wildlife sanctuaries 

and refuges, wilderness and scenic area, including habitat 

improvements; (3) restoration or operation of significant historic 

and archaeological sites listed on the national or state register; 

(4) maintenance and protection of desired vegetation ••• ; (5) 

programs 

include 

for control 

fishing and 

of animal, 

hunting; (6) 

plant, and marine population, to 

monitoring, observing, 

use; and 

and 

measuring natural 

governmental use not 

resources; 

enumerated 

(7) occasional (8) 

herein where benefit 

outweighs any 

13-2-ll(c)(l-8)) 

impact on the conservation 

public 

district.·· (DLNR 

However, to the extent 

geothermal exploration, 

by the BLNR pursuant 

authorized by law. 

that the l~gislature has expressly authorized 

development and production in subzone designated 

to HRS 205-5.1 and 205-5.2 , such uses are 
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7. Conditional Use Definition: 

DLNR Administrative rule 13-2-1 defines "conditional use" to mean: 

"a use, other than a permitted use ••• which may be allowed by the 

Board under certain conditions as set forth in this chapter and as 

determined by the Board." (DLNR 13-2-1) 

Zoning regulations adopted by the Board outline standards comprising of 

15 conditions, 4 guidelines, 4 possible deviation, and a governmental 

compliance requirement for conditional uses considered by the Board. The 

development activities including the production of geothermal energy 

authorized by HRS 205-5.1 and 205-5.2 are clearly conditional uses in 

conservation district. 

The Board specifically incorporates its decision and order, findings of 

fact and conclusions of law in the Kilauea Middle East Rift Subzone, G.S. 

No. 9/26/85-5 dated 12/20/85 and 4/9/86. 

8. Primary Consideration 

"In reviewing CDU applications. the following guidelines shall apply: 

(1) All applications shall be reviewed in such a manner that the 

objectives of the subzone or subzones are given primary consideration." 

(DLNR 13-2-l(b)(l)) 

The primary purpose of the Protective subzone is to "protect valuable 

resources in such designated areas as restricted watersheds; marine, 

plant, and 

geological, 

wildlife sanctuaries, significant historic, archaeological, 

and volcano-logical features and sites; and other designated 

unique areas". 

In addition, the primary purposes of the goethermal resource subzone as 

expressly stated in Title 13, Section 13-184-3, are: 

"Subzone objective. The establishment and regulation of 
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geothermal resource subzones is intended to facilitate geothermal 

development activities in those areas of the State 

will serve, in overall perspective, the best 

premised upon the criteria set forth in section 

objectives are: 

where such activities 

interest of the State, 

13-184-6. The major 

(1) To allow geothermal development activities to help achieve 

the State's goal of energy self-sufficiency and broaden the State's 

economic base through development of a natural resource; 

(2) To allow geothermal development activities in areas where 

such activities would be of greater benefit to the state than the 

existing or future use of such areas; and 

(3) To allow geothermal development activities in areas of the 

State which best demonstrate an acceptable balance among the 

criteria set forth in Section 13-184-6." 

To the extent applicable, the objectives of the geothermal resource 

subzone apply. The area contains a significant and valuable natural 

resource, namely geothermal steam, that the legislature has determined 

must be given important consideration. The proposed development is 

located 

subzone. 

on land designated by 

Pursuant to that 

the Board as 

determination, 

a geothermal 

the Board may 

resource 

consider 

applications to use the area for the designated purpose. Specific 

restrictions have been imposed in the accompanying decision and order to 

support the objective of this subzone. 

9. Physical Hazard Alleviation Guideline 

"All applications shall be reviewed so that 

determined by the department, shall be alleviated 

required by the Board." (DLNR 13-2-2l(b)(2)) 

any physical hazard, as 

by the applicant when 

The Board finds evidence of serious and continuing geological and 

seismic hazard along Kilauea's Southeast Rift Zone. Accordingly, it has 

set guidelines and conditions to alleviate and mitigate the physical 
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hazards. This guideline is satisfied. See Decision and Order condition 

6(k). 

10. Compatible and Appropriate Condition 

"The use shall be compatible with the locality and surrounding areas, and 

appropriate to the physical conditions and capabilities of the specific 

parcel or parcels of land." (DLNR 13-2-2l(a)(l)) 

Site specific geothermal development is not necessarily incompatible with 

land classified in the conservation district. This conservation land is 

remote from human habitation in comparison to urban or agricultural land 

which contain larger concentrations of people and residences. The 

proposed development is about 10 miles away from the Volcanoes National 

Park. Scattered residential 

Homesteads and Upper Kaimu 

communities within the adjacent Kaohe 

Homesteads are protected by a set back of at 

least 2,500 feet from the applicant's property boundary. See Decision 

and Order conditions 1, 2, and 3. Controls have been placed to mitigate 

potential negative effects of this development to protect human health, 

the environment and valuable resources within the subzone. See Decision 

and Order conditions generally. 

11. Preservation and Improvement Condition 

"The existing physical and environmental aspects of the subject areas, 

such as natural beauty and open space characteristics, shall be preserved 

or improved upon, whichever is applicable." (DLNR 13-2-2l(a)(2)) 

Construction of roads, wells, power plants and the placement of a 

drilling rig within the subzone may disrupt the overall aesthetic 

characteristics of the area. Careful siting of these structures away 

from potential view corridors such as the Hawaii Volcanoes National Park 

and Pahoa and aesthetic considerations in the design of the buildings can 

greatly reduce intrusion of visual aesthetics. Man made structures, 

roads and even well drilling rigs (for water) are and have been located 



BLNR: Kilauea MER -85- HA-1830 

on other conservation lands to serve various needs. It is the nature of 

a conditional use to moderate and mitigate impacts from those uses 

permitted in the district. See Decision and Order condition 6(i), and 12. 

12. Facility Harmonization Condition 

"All buildings, structures, and facilities shall harmonize with physical 

and environmental conditions stated in this rule." (DLNR 13-2-2l(a)(3)) 

The Board's decision establishes condition to implement this standard in 

condition 6(i) and 12. 

13. Soil and Water Conformance Condition 

"Use of the area shall conform with the program of the appropriate soil 

and water conservation district or plan approved by and on file with the 

department." (DLNR 13-2-2l(a)(4)) 

The Board's decision requires action to implement this standard in 

condition 31. 

14. Potability and Sanitation Condition 

"When provided or required, potable water supply and 

facilities shall have the approval of the department of 

the.Board/department of water supply." (DLNR 13-2-2l(a)(5)) 

sanitation 

health and 

The Board's decision imposes requirements to meet this condition and 

insure compliance. Section 13-2-2l(a)(6) regarding harbors is not 

relevant. See Decision and Order conditions 6(a), 6(b), 6(c), 6(j), 8, 

9, 11, 24, 25, 31 and 32. 

15. Building Code Condition 

"The construction ••• of any building 

subject to the building codes of 

lands are located; provided that 

or other improvement ••• shall be 

the respective counties in which the 

prior to the commencement of any 

construction ••• or improvements, four copies of each of the final location 
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map, plans, and specifications shall be submitted to the chairperson ••• 

for approval ••• " (DLNR 13-2-2l(a)(7)) 

The Board's decision imposes requirements in condition 6(b) 12 and 33. 

16. Infrastructure Change Condition 

"Provisions for access, parking, drainage, fire protection, safety, 

signs, lighting, and changes in the landscape shall have the approval of 

the chairperson or an authorized representative." (DLNR 13-2-2l(a)(8)) 

The Board's decision addresses this in condition 6(b). 

17. Nuisance or Harm Condition 

"Where any interference, nuisance, or harm may be caused, or hazard 

established by the use, the applicant shall be required to take measures 

to minimize or eliminate the interference, nuisance, harm, or hazard.·· 

(DLNR 13-2-2l(a)(9)) 

Consistent with the findings of geologic hazards, guideline 13-2-2l(b)(2) 

and other standards established by the Board, this requirement is covered 

in the Board's conditions 6(a), 6(b), 6(e), 6(i), 6(j), 6(k), 8, 9, 10, 

11, 16, and 17. 

18. Thoroughfare Obstruction Condition 

"Obstruction of public roads, trails, and pathways shall be minimized. 

It obstruction is unavoidable, the applicant shall provide roads, trails, 

or pathways acceptable to the department." (DLNR 13-2-2l(a)(l0)) 

The Board's decision requires this in condition 6(g). 

19. Limited Access Road Condition 

""Except in the case of 

a maximum of two lanes." 

public highways, access roads shall be limited to 

(DLNR 13-2-2l(a)(ll)) 
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The Board's decision imposes this requirement in condition 6(g) and 15 to 

the extent that it may be relevant. 

20. Overloading Condition 

"Overloading of off-site roadways, utilities, and public facilities shall 

be minimized." (DLNR 13-2-2l(a)(l2)) 

The Board's decision addresses this requirement in condition 15. 

21. Ground Cover Clearing Condition 

"Clearing areas for construction purposes shall require prior approval by 

the chairperson; ground cover of slopes over 40% shall not be removed 

unless specifically authorized by the chairperson." (DLNR 13-2-2l(a)(l3)) 

The Board's decision requires compliance in condition 14 generally. 

22. Revegetation Condition 

"Cleared areas shall be revegetated within thirty 

provided for in a plan on file with and approved by 

(DLNR 13-2-21(a))14) 

The Board requires this in condition 7 generally. 

23. Construction Completion Condition 

days unless otherwise 

the department; ••• " 

"Upon approval of a particular use by the Board, any work or construction 

to be done on the land shall be initiated within one year of the approval 

of the use and all work and construction shall be completed within three 

years of approval of the use." (DLNR 13-2-2l(a)(15)) 

Due to the complexity of geothermal exploration, the Board will modify 

this condition to allow for the preparation and submission of a Plan of 

Operations prior to exploration activities within two years of granting 
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of the permit and a development phase to begin five years after a 

successful exploration phase of up to 25 MW. 

Allowable Deviations from DLNR Conditions 

1. No Practical Alternative Deviation 

"Deviation ••• may be considered by the 

satisfactory written justification 

necessary because of the lack of 

13-2-2l(C)(l)) 

Board, only 

stating: 

when supported by a 

(1) the deviation is 

alternatives; ••• " (DLNR practical 

The Board finds satisfactory the applicant's written basis for requesting 

a deviation of the three year completion time due to the complex 

regulatory and operational requirements of geothermal development. 

2. No Adverse Effects Deviation 

" ••• (2) The deviation shall not result in any significant adverse effects 

to the environment; ••• " (DLNR 13-2-2l(c)(3)) 

The time deviation granted was to allow for sufficient time to comply 

with pre-construction monitoring requirements. The Board will require 

information sufficient for it to determine if any proposed deviation will 

have any significant adverse environmental impact and observe this 

obligation. 

3. 

" ••• (3) 

subzone; 

No Subzone Conflict Deviation 

The deviation does not conflict with 

and ••• " (DLNR 13-2-2l(c)(3)) 

the objective of the 

The Decision and Order permitting Applicant to explore for and develop 

geothermal energy within the Kilauea Middle East Rift Geothermal Resource 

Subzone is expressly authorized by Statute (HRS 205-5.1 and 205-5.2) and 

is subject to a series of conditions which the Board and the department 

will monitor to insure that the uses are consistent with this decision 

and order. To the extent that the legislature has expressly preempted 
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the Department's regulation in the Protective Subzone, the Statutory 

provisions prevail. 

4. No Public Inconsistency Deviation 

..... (4) The deviation is not inconsistent with the public health, safety, 

or welfare of the public." (DLNR 13-2-2l(c)(4)) 

The Board's decision requires compliance with this standard through an 

extensive set of conditions. 

5. Governmental Compliance Requirements 

"Any landowner or use of land within the State's 

shall be responsible for and comply with all 

conservation district 

ordinances, and rules and regulations of the 

governments." (DLNR 13-2-2l(d)) 

federal, 

applicable statutes, 

state, and county 

The Board requires compliance with this standard in condition 26 and 29. 

Burden of Proof 

HRS Section 91-10 provides that ••• "the party initiating the proceeding 

shall have the burden of proof •••• '' 

The County of Hawaii contends that Sierra Club et al. initiated the 

contested case and should therefore have the burden of proof. However, 

it is the opinion and decision of the Board that the burden of proof does 

not shift from the applicant simply because third parties seek to 

challenge the application. The consequence of such a view would be to 

presume the applicant's right to a permit rather than the applicant's 

affirmative obligation to show why it should be granted. 

Contested Case Procedures 

As the record shows, the Board has gone to extraordinary effort to afford 

all parties generous and repeated opportunities to present and to cross 
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examine both witnesses and evidence, and to accommodate often competing 

schedules. The Board conducted five separate contested case hearings 

which required more than 27 full days (including evenings). It proposed 

and then consumated a land exchange with Campbell Estate at the 

recommendation of the community. It also undertook a variety of 

scientific and administrative investigations and 

arriving at the decision issued on April 11, 1986. 

Religious Claims 

assessments before 

Among individuals of Hawaiian ancestry there are some who have 

sincere and deeply felt religious beliefs surrounding the deity Pele. 

While these beliefs appear to be strongly held, they are not the only 

religious beliefs held by Hawaiians. There are a variety of religious 

customs and beliefs, and many religious interpretations even among the 

followers of the Pele tradition. 

The first amendment of the u.s. Constitution provides that 

"Congress shall make no law respecting an establishment of religion or 

prohibiting the free exercise thereof ••• ••• Some individuals claim that 

the exercise of their religious activities will be impermissibly burdened 

by the proposed geothermal project. 

In reviewing the testimony and the evidence in the record, the 

board concludes that while deeply held religious beliefs deserve great 

respect, there is no evidence in the record to show how individuals would 

be actually prohibited from freely exercising their religion. They are 

free to carry on their religious activities in the same manner as they 

may have prior to this decision. 

There is in fact little or no evidence on the record showing that 

any party or any witness has actually used or engaged in any religious 
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activity on this land. Simply stated, claimants have failed to show how 

their religious activities would be prohibited on this property. 

The activities authorized by this decision do not prohibit any 

ceremony, custom, practice, habit or access to religious sites. Indeed 

the record fails to disclose any known religious sites on the subject 

property. The conditions in this order require that if archaeological 

surveys discover such sites, the landowner must protect and preserve them. 

This land, once public, now private was exchanged by the State in 

order that the State could acquire Kahauale'a which is the site of the 

present volcanic acitivity at Puu O'o and nearer to Kilauea 

is traditionally associated with Pele. The exchange 

Crater, 

would 

which 

afford greater protection of customary practices associated 

actually 

with the 

crest of Kilauea Crater. 

While courts have recognized that religious activities are subject 

to reasonable regulation of time, place and manner, not even those issues 

are presented here. This decision does not proscribe or restrict any 

behaviour, training, educational activity, writing, distribution of 

literature, proselytization, or any other manner of expression. 

Religious claimants also point to traditional and customary rights 

of ahupua'a tenants which are protected in Article XIII, Section 7 of 

Hawaii's State Constitution. The exchange deed transferring this land to 

Campbell Estate contained in it an express reservation of the rights of 

native tenants. Individuals who are tenants of the ahupua'a may continue 

to exercise the rights of native ·tenants in accordance with the law. 

Neither of the parties raising religious claim are tenants of the 

ahupua'a in question. 

Dr. Aluli and Mr. Dedman appear to make two major contentions. 

First, they believe that Pele's presence extends throughout a 
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geographical area from Mauna Loa to Halema'uma'u and down the east rift 

almost to the sea. Second, they believe certain activities in Pele's 

"home", such as drilling geothermal steam, offend the spirit and are in 

their view, sacrilegious. They contend that drilling for pressurized 

steam could drain and "kill" Pele. 

belief. It would violate the Theological claims are matters of 

establishment clause for the Board to pass upon them as true or false. 

However, the board is aware of the existence of numerous man made 

structures in the lower rift zone and near this property including 

existing and planned geothermal wells which have never been challenged on 

religious grounds. 

Moreover, the record is completely lacking in any evidence to 

suggest that a finite number of geothermal wells will deplete the 

continually renewing reservoir of hot pressurized steam immediately below 

the earth's surface. Non specific claims that geothermal drilling will 

draw, diminish, and cool the heat from the earth's core so as to 

eliminate the rising steam along the Middle East Rift simply do not 

comprehend the relatively inconsequential role of human activity in 

comparison to large geological phenomenon. One volcanic eruption 

displaces vastly more heat and lava than any geothermal project could 

ever draw. 

For these reasons, the Board concludes that the activities proposed 

by the applicant and authorized by this decision do not violate the 

claimant's freedom to exercise their religion under the first amendment 

or under state law. 
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The foregoing Findings of Fact and Conclusions of Law in CDUA No. 

HA-12/20/85-1830 are hereby adopted. 

IT IS SO ORDERED. 

Honolulu, Hawaii ,, ___ ...;J...:u..:.n_e __ l_S _____ ,l986. 

SUSUMU ONO 
Chairperson and Member, 
Board of Land and Natural Resources 

~~ 
Board Member 

.«?-~~~ 
MOSES KEM.OHA 
Board Member 

Hilo, Hawaii, ______ J~u=n=e~...:l~S ______ ,l986. 
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DECISIOO AND ORDER 
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DECISION AND ORDER 

The Board of Land and Natural Resources (BLNR) hereby grants the 

Estate of James Campbell and the True/Mid-Pacific Venture a COnservation 

District Use (CDU) permit: 

(a) to conduct geothermal exploratory activities to determine the 

existence of a geothermal resource capable of providing up to 100 

megawatts of electrical energy; and 

(b) to conduct actual development activities for the purpose of 

producing up to 25 Megawatts of electrical power within the Kilauea 

Middle East Rift Geothermal Resource Subzone (KMER/GRS) and for purposes 

of satisfying the electrical energy requirements for the Island and 

county of Hawaii. The boundaries of the Kilauea Middle East Rift 

Geothermal Resource SUbzone are delineated on the map attached hereto as 

Appendix A. 

SCOPE 

The scope of this permit is defined as follows: 

1. "Geothermal exploratory activities• are defined to include those 

activities which will allow the Applicant or its representatives to 

determine the nature, location, and extent of the KMER/GRS's geothermal 

resources and include the drilling of geothermal wells. 

(a) Applicant may drill a sufficient number of wells to produce 25 

Megawatts of electrical energy. However, exploration activities beyond 

the firm confirmation of 25 Megawatts for near term development shall be 
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for the purpose of determining generally the existence of a geothermal 

reservoir capable of providing up to 100 Megawatts of electrical energy. 

(b) To this end, the Applicant may drill sufficient additional 

number of wells beyond those needed to produce 25 Megawatts in order to 

determine whether another 75 Megawatts of electrical energy could be 

produced from lands subject to this coo permit. 

2. Upon completion of the exploration phase in this Order and 

approval of a development plan as provided in paragraph 33 below, the 

Applicant shall be permitted to develop up to 25 Megawatts of electrical 

power for purposes of satisfying the electrical energy requirements for 

the Island of Hawaii. 

3. The BLNR approves the development by the Applicant of geothermal 

energy in excess of the initial 25 Megawatts (but not greater than 100 

Megawatts) under this Order only upon the condition that prior to 

initiating any such further development, the Applicant shall file 

information with the Board showing that: 

(a) it has complied with all of the terms and conditions in this 

Order; 

(b) there is a need for such additional energy production; and 

(c) the development of additional geothermal facilities can continue 

to meet and be in compliance with applicable health and safety 

requirements of applicable, Federal, State and county statutes. 

4. Any development beyond the initial 25 Megawatts may be approved 

in increments. A development plan addressing the information required in 

paragraph 31 of this Order shall be submitted by the Applicant to the 
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DLNR for ministerial approval prior to any further development. 

5. Any proposal to explore for or develop geothermal energy in 

excess of the 100 Megawatts for whatever purpose shall require a new 

application. 

CONDITIONS 

The uses permitted by this Order are subject to the following 

conditions: 

Exploration Area 

1. Applicant shall submit for approval in accordance with Section 

13-183-55 of Chapter 183, Rules of Leasing and Drilling of Geothermal 

Resources prior to conducting exploration access or drilling activities, 

a Plan of Operations delineating its specific anticipated activities to 

implement this Order. The scope of planned exploration activity shall 

follow or be conducted in a manner consistent with the sequence described 

in the Final Supplemental Environmental Impact Statement (EIS), pp 14-15. 

2. No wells or power plants shall be sited within 3,500 feet of the 

eastern boundary of the Applicant's property line near Kaohe Homesteads 

(see Appendix A). 

3. No wells or power plants shall be sited within 3,500 feet of the 

southeastern boundary of the Applicant's property line near Upper Kaimu 

Homesteads (See Appendix A). 

4. Applicant may conduct directional drilling. 
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Canmencement 

5. ibe Plan of Operations shall be submitted within two years of the 

issuance of the final Order approving the CDU Permit, Exploration 

activities shall be commenced within two years from the date of approval 

of the Plan of Operations. Pursuant to Section 13-2-21 (c)( 1), the Board 

expressly waives the one year commencement requirement and the three-year 

requirement for completion of activities due to the complexity of 

geothermal exploration. 

Plan of aperations 

6. The Plan of Operations shall also include the following environmental 

monitoring plans and programs: 

a) Venting 

Abated venting shall be permitted only 

appropriate noise and chemical abatement 

Department of Land and Natural Resources (DLNR). 

when accompanied by 

techniques approved by 

Abated venting, when 

required and approved, shall be restricted as follows: 

(i) venting may occur only between the hours of 9:00 a.m. and 6:00 

p.m. exclusive of weekends and State holidays; venting shall not 

occur for more than a continuous eight-hour period. For good 

cause shown and when no reasonable alternatives exist, the DLNR 

may modify these restrictions. 

(ii) venting shall be scheduled for periods when meteorological 

conditions are conducive for minimum impact to adjacent 
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residential areas; and 

(iii) forty-eight (48) hours advance notice shall be provided to 

DLNR, the county of Hawaii, designated representatives of 

residents in adjacent communities, and the Hawaii Volcanoes 

National Park as to the scheduled venting. 

Unabated open venting of geothermal emissions is prohibited except by 

prior written permission of the DLNR or in emergency situations. 

(b) Management Plan 

llpplicant shall submit to DLNR for ministerial approval, a management 

plan relative to access, parking, drainage, fire protection, safety, 

signs, lighting provisions, and changes in the landscape, for review and 

approval. 

(c) Air Quality Monitoring Program 

llpplicant shall submit to DLNR for ministerial approval, an Air 

Quality Monitoring Program to be implemented when the well drilling 

period begins and shall continue through the term of the project. Such 

data shall be submitted to the DLNR and the County of Hawaii on a 

quarterly basis. 

The program shall include provisions for installation, calibration, 

maintenance, and operation of recording instruments to measure air 

contaminant concentrations. The specific elements to be monitored shall 

include the following: 
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(i) hydrogen sulfide and sulfur dioxide; 

(ii) mercury; 

(iii) radon; and 

(iv) other elements and emissions as may be determined by the DLNR. 

The number of stations involved in the continuous monitoring program 

shall include, but not be limited to, at least one (1) station each 

within Hawaiian Acres SUbdivision, Waikahekahe Iki, the Kaohe Homesteads, 

the Upper Kaimu communities, along the SOuthern border of the KMER/GRS 

near area •n• as depicted on Figure 5 of the Final Supplemental EIS and 

any other locations as required by the DLNR. Rain water sampling shall 

be done within adjacent and nearby residential communities. Measurements 

shall be made of total suspended particulates. Said plan and program 

shall be modified as deemed necessary by the DLNR based on information 

derived in the initial phase or phases of the project in order to address 

activities to be undertaken subsequent to such initial phases. 

Where appropriate, u.s. EPA monitoring guidelines and protocol will 

be followed and standard U.S. EPA quality assurance documentation will be 

provided for the monitoring program. The air quality monitoring program 

shall be conducted by an independent consultant, selected by the DLNR, 

but paid for by Applicant. 

Applicant shall meet all Federal, State, and county air quality 

guidelines and regulations. Prior to the adoption of air quality 

standards by the state Department of Health, the Air QUality Advisory 

committee Guidelines shall be binding. In summary, the proposed 

Department of Health standards are as follows: 
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(i) maximum ambient: 100 parts per billion; 

(ii) ambient - maximum incremental degradation: not more than 25 

parts per billion for 1 hour average once/year; 

(iii) best available control technology; and 

(iv) emissions: 8.5 lbs/hour or 150 grams/gross Megawatt hour, 

whichever is greater. 

Applicant has agreed to and the Board hereby directs that the best 

available control technology (BACT) shall be utilized for the control of 

hydrogen sulfide (H2Sl emissions through the term of the project. 

Applicant has also agreed that hydrogen sulfide emissions during all 

phases of exploration and development activities shall not exceed 

regional air quality concentration of 30 parts per billion (1 hour 

average) above regional background levels at the nearest residential 

property. In the case of conflicts between standards cited above the 

most restrictive shall apply. The standards and guidelines in this Order 

shall apply at the Applicant's property line. 

(d) Meteorological Monitoring Program 

Applicant shall provide, install, calibrate, maintain, and operate a 

Meteorological Monitoring Program for continuous meteorological 

monitoring at the subzone or at other locations as may be required by the 

DLNR. The data shall be provided in a format that is acceptable to the 

DLNR, and made available to DLNR and the County of Hawaii on a monthly 

basis and shall include temperature, wind velocity, wind direction, 

precipitation, vertical air temperature, and other information deemed 
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necessary by the DLNR. 

(e) Noise Monitoring Program 

A Noise Monitoring Program to be implemented prior to the exploratory 

well drilling and testing period begins shall be submitted to DLNR for 

ministerial approval. Said plan and program shall be submitted to the 

county of Hawaii and other appropriate government agencies for review and 

comment prior to its approval. 

The Noise Monitoring Program shall include an evaluation of predicted 

noise levels for selected sites in the residential areas near the 

proposed drilling and testing operations in the KMER/GRS. The evaluation 

shall include, but is not limited to, the collection of meteorological 

data simultaneously with ambient sound level monitoring. The program 

shall simulate actual sound levels at each of the proposed well sites and 

measure noise levels at selected residential areas using calibrated noise 

sources, The noise evaluation shall be submitted to DLNR for ministerial 

approval prior to approval of permission to drill at each site. This 

plan should be designed so that any canplaints about noise can be 

correlated with noise measurements, the meteorological conditions, and 

the type of operations which occurred at a well site at a particular time 

and day. The number and location of on-site and off-site monitoring 

stations shall be subject to the determination of DLNR. Mobile stations 

may be used. 

The noise level monitoring and standards shall be applied at 

receptors located in at least one (1) station each within Hawaiian Acres 
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SUbdivision, Waikahekahe Iki, the Kaohe Homesteads, the Upper Kaimu 

colllllllllities, along the Southern border of the KMER/GRS near area •o• as 

depicted on Figure 5 of the Final Supplemental EIS and any other 

locations as required by the DLNR. 

The data obtained shall be available on request by the appropriate 

governmental agencies, including the county of Hawaii. The noise 

monitoring program shall be in operation during the term of the project. 

Until such time as noise regulations are adopted by the State or 

county, the Applicant or its representative shall comply with the 

following guidelines: 

(i) a general noise level of 55 dba during daytime and 45 dba at 

night shall not be exceeded at the Applicant's property line 

except as allowed under (ii). For the purposes of these 

guidelines, night is defined as the hours between 7:00 p.m. and 

7:00a.m.; 

( ii) the allowable noise levels may be exceeded by a maximum of 10 

dba for impact noise; but in no event, may this impact noise 

constitute more than 10 percent of the time within any 

20-minute period; 

(iii) the noise level guidelines shall be applied at the Applicant's 

property line; and 

(iv) sound level measurements shall be conducted using standard 

procedures with sound level meters using the "A" weighting and 

"slow" meter response, unless otherwise stated. 
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The above guidelines shall be enforced and may be administratively 

adjusted by the DLNR based on information derived in the initial phase or 

phases of the project in order to address activities to be undertaken 

subsequent to such initial phases. 

(f) Archaeological Plan 

An Archaeological reconnaisance survey for clearing operations on 

specific sites for project facilities including roads, drilling and power 

plant sites shall be submitted to DLNR for ministerial approval. Based 

upon the survey, the Applicant shall submit a plan to address methods to 

avoid archaeological sites that are determined worthy of preservation or 

removal. More specifically: 

(i) a full archaeological reconnaisance survey shall be conducted 

for any area selected to be cleared for any project operation, 

prior to the initiation of clearing operations. The survey 

shall identify and evaluate sites and features of potential 

archaeological significance present within the areas to be 

cleared. It shall be conducted in accordance with the 

standards for reconnaisance level survey recommended by the 

Society for Hawaiian Archaeology ( SHA) • 

(ii) the areas to be surveyed shall include the proposed access 

corridors, drill sites, power plant sites and any other areas 

to be impacted by construction activities. These areas will be 

clearly marked on-the-ground prior to any archaeological field 

work. 
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(iii) the area to be surveyed shall include an area two to five times 

larger than the actual access road corridors, drill sites, 

power plant sites, and any other development areas -- to insure 

that any archaeological resources in the immediate vicinity, 

but not actually within a specific area to be impacted will not 

be inadvertently damaged by construction activities. The 

surveyed area should insure that the full context of 

archaeological remains within the specific impact areas will be 

determined (e.g., the full significance of a seemingly isolated 

structure cannot be accurately determined if it is part of a 

larger, but unidentified, complex of structures). 

(iv) an archaeological research 

archaeological work within 

design 

the 

to guide all future 

project area will be 

formulated. A research design will be a plan for conducting an 

archaeological investigation. 

(g) Clearing 

Prior to the commencement of any grubbing, grading or clearing 

activities, the Applicant or its representative shall: 

(i) provide a metes and bounds description of proposed well sites, 

the power plant sites, and access roads to the DLNR for 

approval; 

(ii) mark the boundaries of the well sites, power plant sites, and 

access roads such that no construction or transportation 

equipment shall be permitted beyond such boundaries; 
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(iii l receive approval on archaeological and biological 

reconnaissance surveys for specific sites or facilities; and, 

(iv) canply with all requirements of Chapter 10, Erosion and 

Sedimentation Control, Hawaii county Code, as amended. 

(h) Biological survey 

The Applicant or its representative shall submit to DLNR for 

ministerial approval, a biological survey, monitoring and assessment 

program. The program shall address the following: 

(i) biological reconnaissance surveys to be conducted for those 

areas to be impacted by exploration and development activities, 

including those areas altered by any clearing for drill sites, 

future power plant sites, access roads and utility or 

transmission corridors. Such surveys shall be conducted in 

conjunction with preliminary land surveying activities and 

shall be submitted to the DLNR for review and approval and to 

the county of Hawaii and other appropriate government agencies 

for review and comment prior to approval of commencement of 

construction activity. 

(iil Applicant shall establish baseline biological data for the 

contiguous area two to five times larger than the area to be 

cleared. 

(iii) monitor the spread of exotic plants into the project area along 

roads and clearings and the implementation of appropriate 

control methods approved by the DLNR. 
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suitable areas within the subject property shall be identified and 

designated, by nutual agreement of the Applicant and the DLNR, as 

botanical sanctuaries. 

(i) Lighting 

Lights on the drilling rig and physical components and lights 

required during operations at the drilling site shall be shielded and of 

the lowest intensity as is consistent with worker safety, security, and 

efficient operations. In any event, all activities and facilities shall 

meet the requirements of Chapter 14, Article 9, OUtdoor Lighting, of the 

Hawaii county Code, as amended. 

(j) Drilling Report 

Applicant shall submit a status report to DLNR and the County of 

Hawaii on a semiannual basis, or within 30 days whichever occurs first, 

of the completion of any exploratory well. The status report shall 

include, but is not limited to: 

(i) a detailed description of the work undertaken during the 

current reporting period, including well test data, exploration 

results and drilling logs; 

(ii) well history report, well summary report and a supplementary 

notice; 

(iii) a log of the complaints received and the responses; 

(iv) a description of the work being proposed over the next 

reporting period; and 

(V) any other information that DLNR may require which will address 

environmental and regulatory concerns involving the 

requirements of the CDU permit. 
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(k) Emergency Plan 

Applicant shall submit and obtain approval from the Hawaii County 

Civil Defense Agency and the DLNR of a plan of action to deal with 

emergency situations such as volcanic activities, earthquake, fires and 

well bore ruptures, and blowouts which may threaten the health, safety, 

and welfare of the employees and other persons in the vicinity of the 

proposed project. The plan shall include procedures to facilitate 

coordination with appropriate State and county officials and the 

evacuation of affected individuals. 

Reforestation 

7. All denuded areas on and around completed or abandoned drilling sites 

shall be reforested in a manner acceptable and approved by the DLNR. In 

the case of total abandonment of the project, Applicant shall restore all 

denuded areas, including the access road and secondary field roads in a 

manner acceptable and approved by the DLNR. 

Water 

8. The Applicant or its developer shall conduct water analyses before 

and periodically during drilling of the first well in each development 

area. Samples and analysis of catchment water in Kaohe Homesteads and 

Upper Kaimu Homesteads shall be conducted by a licensed water quality 

testing laboratory and results provided to the state Department of Health 

and the county of Hawaii as well as DLNR within 15 days after samples are 

analyzed. 
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Disposal 

9. A disposal site or sites, approved by the DLNR and State Department 

of Health, shall be provided for swnp contents and other waste materials 

to be disposed of from the drilling activity. 

Debris 

10. On-site burning of debris material is prohibited unless expressly 

authorized in writing by the DLNR and all applicable State and county 

agencies. 

Ponds 

11. All sump/ponds shall be purged in a manner meeting with the approval 

of the DLNR and State Department of Health. 

Aesthetics 

12. In the design and construction of all physical components, Applicant 

shall propose measures to minimize aesthetic and scenic impact and to 

preserve the natural beauty of the area. such measures shall, but is not 

limited to, orientation of buildings, when feasible, with the narrow 

dimension towards any view corridor from which large numbers of the 

public would be able to observe the facility, paint to blend with the 

background for the facility, and the use of nonreflective, light 

absorbent material and textures. Applicant shall be subject to the 

county building code. Prior to commencement of any construction or 
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improvements, the Applicant shall submit four (4) copies of each of the 

final locations, maps, plans, and specifications to the Chairperson for 

approval pursuant to DLNR rule 13-2-2l(a)(7). 

Road Fill 

13. All cut and fill materials for road construction shall be derived 

from the project site. No imported materials shall be allowed unless 

prior written approval by the DLNR is obtained. 

Clearing Approval 

14. All clearing for construction proposes shall require prior 

ministerial approval by the DLNR. Ground cover of slopes over 40% shall 

not be removed unless specifically authorized by the DLNR. 

Traffic 

15. Heavy truck traffic into the project site shall be restricted to 

daylight hours except for emergencies and unusual operational 

conditions. All access roads shall be maintained in good condition by 

the Applicant including roads over other private property. 

Litter 

16. All litter shall be collected and disposed of daily. 

Blasting 

17. No blasting operations shall be allowed without the prior written 
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approval of the DLNR. 

Production Report 

18. Applicant shall submit to the DLNR on or before the last working day 

of the ronth a report on the ai!Dunt of geothermal resources produced, 

sold, and used, and the amount of fluid injected for that month as the 

case may be. 

Qperation Record 

19. Applicant or 

permanent form which 

its representative 

is suitable for 

shall maintain a record in a 

inspection and shall make such 

record available on request to the DLNR, the State Department of Health, 

and the County of Hawaii and any such authorized Federal, State, or 

County officials as they may designate. The record shall include, but is 

not limited to: 

(a) occurrence and duration of any start-up, shut-down, and 

operation mode of any well/facility; 

(b) performance testing, evaluation, calibration checks,and 

adjustments and maintenance of the continuous emission monitors 

that have been installed; and 

(c) emission measurements reported in units conpatible with 

applicable standards and guidelines. 

Inspection 

20. Applicant shall grant unrestricted access, subject to safety measures 

normal and necessary during operations, to authorized governmental 
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representatives, including the COUnty of Hawaii, or to consultant and 

contractors hired by governmental agencies for inspection, enforcement, 

or monitoring activities. 

Information and COmplaints 

21. (a) Applicant shall designate an individual and an alternate who are 

to be readily available at all times and who has authority to act on 

behalf of the Applicant for the purposes of supplying information and 

responses deemed necessary· by the authorized governmental representative 

who is involved with such activities. 

(b) Applicant shall publish a telephone number staffed 24 hours a 

day for receiving noise, odor, or other complaints and shall have an 

employee available at the project site, 24 hours a day, to respond to 

such complaints. Applicant shall keep a log of all complaints received 

and their responses to be submitted to the DLNR quarterly. 

Indemnification 

22. (a) Applicant, its successors or assigns, shall indemnify and hold 

the State of Hawaii harmless from and against any loss, liability, claim 

or demand for property damage, personal injury and death arising out of 

any act or omission of the Applicant, its successors, assigns, officers, 

employees, contractors, and agents under this Order and permit or 

relating or connected with the granting of this permit. 

(b) Applicant shall protect, indemnify, defend and hold the State ~f 

Hawaii harmless against loss, damages, claims and liens of every kind and 



BLNR: Kilauea MER -20- April 11, 1986 

character (including but not limited to Workmen's compensation claims and 

claims of third parties) which may be occasioned by Applicant's use or 

occupation of the Land or any portion thereof or any easement for ingress 

or egress thereto or by reason of the operations or working of Applicant, 

its employees, agents or independent contractors upon the Land, or any 

easement for ingress or egress thereto, including injuries to persons or 

loss of life or damage to property or nuisance and including, but not 

limited to, any pollution or flooding of the surface or subsurface waters 

or any pollution of the air, with said indemnification to apply 

irrespective of whether claims allege the cause to be sudden or gradual. 

Insurance 

23. Furthermore, Applicant will at its own expense effect and maintain at 

all times term insurance coverage for automobile liability, professional 

liability and comprehensive general liability for all risks with respect 

to the subject land under policies naming the State of Hawaii as an 

additional insured by an insurance company authorized to do business in 

Hawaii, such insurance being for injury to one or more persons in any one 

accident or occurrence and for property damage, respectively, with 

minimum limits of $5 million or such higher limits as is consistent with 

prudent business practice prevailing from time to time and with the risks 

involved in the geothermal industry, and will from time to time deposit 

with the DLNR current certificates of such insurance and upon request 

therefor true copies of such insurance policies. such insurance policies 

that are to be provided by Applicant shall contain a clause stating such 
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policies are primary and non-contributing with any other insurance that 

may be in force on behalf of the State of Hawaii, which shall not be 

construed to prevent Applicant from carrying excess coverage. 

Pollution 

24. Pollution of the ocean and tidelands, rivers, or other bodies of 

water, and all impairment of and interference with bathing, fishing, or 

navigation in the waters of the ocean or any bay or inlet thereof is 

prohibited, and no brine, minerals, or any refuse of any kind from any 

well or works shall be permitted to be deposited on or pass into waters 

of the ocean, any bay or inlet thereof, rivers, lakes, or other bodies of 

water, without specific written State authorization. 

Health Hazard 

25. No substances which may be produced from any well drilled upon the 

lands shall be blown, flowed, or allowed to escape into the open air or 

on the ground in such a manner as to create a health hazard, which shall 

specifically include but not be limited to noise, air or other pollution, 

and other activities which disturb the occupier's or his tenant's use of 

the lands. SUbject to the foregoing, the Applicant may bleed substances 

into the atmosphere so long as such operations are lawfully and prudently 

conducted in accordance with good geothermal drilling and exploratory 

testing practices and are not otherwise in violation of the law. 
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Compliance with land laws 

26. The Applicant shall comply with all valid requirements of all 

municipal, state, and federal laws and regulations pertaining to the 

lands and Applicant's operations, which are now in force or which may 

hereafter be in force, including, but not limited to, all water and air 

pollution control laws, and those relating to the environment. The State 

of Hawaii, acting in its governmental capacity, may regulate the 

drilling, location, spacing, testing, completion, production, operation, 

maintenance, and abandonment of a well or wells or similar activity as 

well as the construction, operation, and maintenance of any other 

facilities in the exercise of its police powers to protect the public 

health, welfare, and safety as provided in the regulations. 

Fines 

27. Any violation of any particular condition and each occurrence thereof 

shall be subject to a fine as provided by law. The DLNR shall have 

authority at all times to close, shut dotm, terminate, modify, or 

otherwise impose limitations on any well or any geothermal activity for 

violations which may endanger public health or safety. The Applicant and 

its agents, assigns, and successors in interest shall be liable for each 

and every administrative cost incurred by any and all State and County 

agencies or personnel which may be required for the investigation and 

enforcement of violations. 

Monitoring Costs 

28. All monitoring program costs shall be borne by Applicant. The 
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Department shall reserve the right to approve consultants for such 

programs. 

Compliance with laws 

29. Applicant shall comply with all Federal, state and county laws, 

statutes, regulations and ordinances listed in Appendix •a• that may 

apply. 

continuing jurisdictions 

30. The Board shall exercise continuing jurisdiction over all exploratory 

and development activities authorized by this Qrder. 

Best Available control Technology 

31. Applicant shall at all times apply the "Best Available control 

Technology" (BACT) with respect to geothermal emissions and noise 

abatements during all phases of the project, including well drilling, 

testing, and power plant operation. "Best Available control Technology" 

means the maximum degree of control for noise and air quality concerns, 

taking into account what is known to be practical but not necessarily in 

use. BACT shall be determined by DLNR in consultation with appropriate 

State, county, and Federal agencies involved in the control or regulation 

of geothermal development. 

Soil and Water Conservation 

31. Use of the area shall conform with the program of the appropriate 
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soil and water conservation district or plan approved by and on file with 

the DLNR. 

Sanitation 

32. When provided or required, potable water supply and sanitation 

facilities shall have the approval of the .DLNR, state Department of 

Health and the County of Hawaii. 

Development Plan 

33. (a) Prior to any development, the Applicant or its representative 

shall submit a complete development plan describing all proposed surface 

and structural improvements for the proposed activities to the DLNR for 

review and approval and the county of Hawaii and other appropriate 

government agencies for review and comments prior to its approval by the 

DLNR. 

(b) A development plan shall include, but not be limited to: 

o well and power plant site locations 

o additional access corridors 

o pipeline corridors 

o electrical transmission line corridors 

o conceptual construction plans 

o description of abatement systems 
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Commencement of Development 

34. Development of an electrical generation facility shall commence 

within five years after completing a successful exploration phase of up 

to 25 Megawatts. 

Dated: Honolulu, Hawaii, April 11, 1986. 

IT IS SO ORDERED. 

SUSUMU 000 

Chairperson and Member, 

Board of Land and Natural 

Resources 
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Board Member 

~a-/~-
ROLAND H. HIGASHI 

Board Member 

~~~ 
IDSES KEALOHA 

Board Member 
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APPENDIX "B" 

TABLE OF FEDERAL AND STATE LAWS 

I. FEDERAL LAIVS 

A. Statutes 

1. Toxic Substance Control·Act, 15 USC 2061, et. 

seq. 

2. National Parks Organic Act, 16 usc l, et. seq. 

3. Enabling Act Volcanoes National Park, 16 usc 

391, et. seq. 

4. Fish and Wildlife Coordination Act, 16 usc 661, 

et. seq. 

5. Wilderness Act, 16 USC 1131, et. seq. 

6. Marine Protection, Research and Sanctuaries 

~· 16 usc 1431, et. seq. 

7. Endangered Species Act, 16 USC 1531, et. seq. 

8. Public Utilities Regulatory Policy Act, 16 USC 

2061, et. seq. 

9. Geothermal Steam Act, 30 USC 1001, et. seq. 

10. Geothermal Energy Research and Develo~ment Act, 

30 USC 1101, et. seq. 

11. Federal Water Pollution Control Act, 33 USC 

1251, et. seq. 

12. Safe Drinking l~ater Act, 42 USC 300 f., et. seq. 
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13. 

14. 

15. 

National Environmental Policy Act, 42 USC 4321, 

et. seq. 

Noise Control Act, 42 USC 4901, et. seq. 

Federal Non-nuclear Energy Research and 

Develooment Act, 42 USC 5901, et. seq. 

16. Resources and Conservation and Recovery Act, 42 

USC 6901, et. seq. 

17. Clean Air Act, 42 USC 7401, et. seq. 

18. Historic Preservation Act 

19. Coastal Zone Management Act 

20. Flood Plain Management Act 

21. Rivers and Harbors Act 

22. Geothermal Loan Guarantee Act 

23. National Energy Act 

24. Geothermal Energy Act of 1980 

B. Federal Regulations (CFR) 

1. Prevention of Significant Deterioration 

Regulations, 40 CFR 52.21. 

II. STATE LAWS 

A. Hawaii Revised Statutes (H.R.S.) 

1. Ground-water Use, HRS Chapter 177-19 

2. Wells, HRS Chapter 178-5 

3. Soil And Water Conservation Districts, HRS 

Chapter 180 
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4. Government Mineral Rights, HRS Chapter 182 

a. HRS Chapter 182-2 

b. HRS Chapter 182-6 

S. Forest and Water Reserve Zones, HRS Chapter 

183-41 

6. Natural Area Reserves System, HRS Chapter 195 

7. Conservation of Wildlife and Plants, HRS 

Chapter 1950 · 

8. Energy Resources, HRS Chapter 196 

9. Land Use Commission, HRS Chapter 205 

a. HRS Chapter 205-2 

b. HRS Chapter 205-5 

10. Coastal Zone Management Act, HRS Chapter 205A 

11. Hawaii State Planning Act, aqs Chapter 226 

12. Public Utilities Commission: Establishment 

geothermal energy rates, HRS Chapter 269-27.1, 

and 27.2 

13. Safe Drinking liater, HRS Chapter 340E-2 

14. Environmental Quality Commission and 

Environmental Impact Statements, HRS Chapter 343 

a. HRS Chapter 343-5 (a)(2)(A) 

b. HRS Chpater 343-5 (c) 
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B. Administration Rules, Board of Land and Natural 

( Resources 

1. Conservation Districts, Title 13, Chapter 2 

a. Section 13-2-1, Chapter 2 

b. Section 13-2-21, Chapter 2 

2. Rules of Practice and Procedure, Title 13, 

Chapter 1 

3. Rules on Leasing and Drilling of Geothennal 

Resources, Title 13, Chapter 183 

III. COUNTY 

Chapter 15, Hawaii County Ordinance. 

( 

--

(_ 
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I, FEDERAL LAWS 

A. Statutes 

1. Toxic Substance Control Act, 15 USC 2061, et. 

seq. 

2. National Parks Organic Act, 16 usc 1, et. seq. 

3. Enabling Act Volcanoes National Park, 16 usc 

391, et. seq. 

4. Fish and Wildlife Coordination Act, 16 usc 661, 

et. seq. 

5. Wilderness Act, 16 USC 1131, et. seq. 

6. Marine Protection, Research and Sanctuaries 

~· 16 USC 1431, et. seq. 

7. Endangered Species Act, 16 USC 1531, et. seq. 

8. Public Utilities Regulatory Policy Act, 16 USC 

2061, et. seq. 

9. Geothermal Steam Act, 30 USC 1001, et. seq. 

10. Geothermal Energy Research and Development Act, 

30 USC 1101, et. seq. 

11. Federal Water Pollution Control Act, 33 USC 

1251, et. seq. 

12. Safe Drinking !<later Act, 42 USC 300 f,, et. seq. 



( 

( 

l 

13. 

14. 

15. 

National Environmental Policy Act, 42 USC 4321, 

et. seq. 

Noise Control Act, 42 USC 4901, et. seq. 

Federal Non-nuclear Energy Research and 

Development Act, 42 USC 5901, et. seq. 

16. Resources and Conservation and Recovery Act, 42 

USC 6901, et. seq. 

17. Clean Air Act, 42 USC 7401, et. seq. 

lB. Historic Preservation Act 

19. Coastal Zone Management Act 

20. Flood Plain Management Act 

21. Rivers and Harbors Act 

22. Geothermal Loan Guarantee Act 

23. National Energy Act 

24. Geothermal Energy Act of 1980 

B. Federal Regulations (CFR) 

1. Prevention of Significant Deterioration 

Regulations, 40 CFR 52.21. 

II. STATE LAWS 

A. Hawaii Revised Statutes (H.R.s.) 

1. Ground-water Use, HRS Chapter 177-19 

2. Wells, HRS Chapter 178-5 

3. Soil And Water Conservation Districts, HRS 

Chapter 180 



( 

( 

(_ 

4. Government Mineral Rights, HRS Chapter 182 

a. HRS Chapter 182-2 

b. HRS Chapter 182-6 

5. Forest and Water Reserve Zones, HRS Chapter 

183-41 

6. Natural Area Reserves System, HRS Chapter 195 

1. Conservation of Wildlife and Plants, HRS 

Chapter 1950 

8. Energy Resources, HRS Chapter 196 

9. Land Use Commission, HRS Chapter 205 

a. HRS Chapter 205-2 

b. HRS Chapter 205-5 

10. Coastal Zone Management Act, HRS Chapter 205A 

11. Hawaii State Planning Act, HRS Chapter 226 

12. Public Utilities Commission: Establishment 

geothermal energy rates, HRS Chapter 269-27.1, 

and 27.2 

13. Safe Drinking IY'ater, HRS Chapter 340E-2 

14. Environmental Quality Commission and 

Environmental Impact Statements, HRS Chapter 343 

a. HRS Chapter 343-5 (a)(2)(A) 

b. HRS Chpater 343-5 (c) 



B. Administration Rules, Board of Land and Natural 

( Resources 

1. Conservation Districts, Title 13, Chapter 2 

a. Section 13-2-1, Chapter 2 

b. Section 13-2-21, Chapter 2 

2. Rules of Practice and Procedure, Title 13, 

Chapter 1 

3. Rules on Leasing and Drilling of Geothermal 

Resources, Title 13, Chapter 183 

III. COUNTY 

Chapter 15, Hawaii County Ordinance. 

( 



APPENDIX "B" 

( TABLE OF FEDERAL AND STATE LAWS 

( 

(_ 

I. FEDERAL LAWS 

A. Statutes 

1. Toxic Substance Control Act, l5 USC 2061, et. 

seq. 

2. National Parks Organic Act, l6 usc l, et. seq. 

3. Enabling Act Volcanoes National Park, l6 usc 

391, et. seq. 

4. Fish and Wildlife Coordination Act, l6 usc 661, 

et. seq. 

5. Wilderness Act, l6 USC ll3l, et. seq. 

6. Marine Protection, Research and Sanctuaries 

Act, l6 USC l43l, et. seq. 

7. Endangered Species Act, 16 USC 1531, et. seq. 

8. Public Utilities Regulatory Policy Act, l6 USC 

2061, et. seq. 

9. Geothermal Steam Act, 30 USC 1001, et. seq. 

10. Geothermal Energy Research and Development Act, 

30 USC 1101, et. seq. 

11. Federal Water Pollution Control Act, 33 USC 

1251, et. seq. 

12. Safe Drinking Water Act, 42 USC 300 f., et. seq. 



( 

( 

13. 

14. 

15. 

National Environmental Policy Act, 42 usc 4321, 

et. seq. 

Noise Control Act, 42 USC 4901, et. seq. 

Federal Non-nuclear Energy Research and_ 

Development Act, 42 USC 5901, et. seq. 

16. Resources and Conservation and Recovery Act, 42 

USC 6901, et. seq. 

17. Clean Air Act, 42 USC 7401, et. seq. 

18. Historic Preservation Act 

19. Coastal Zone Management Act 

20. Flood Plain Management Act 

21. Rivers and Harbors Act 

22. Geothermal Loan Guarantee Act 

23. National Energy Act 

24. Geothermal Energy Act of 1980 

B. Federal Regulations (CFR) 

1. Prevention of Significant Deterioration 

Regulations, 40 CFR 52.21. 

II. STATE LAWS 

A. Hawaii Revised Statutes (H.R.s.) 

1. Ground-water Use, HRS Chapter 177-19 

2. Wells, HRS Chapter 178-5 

3. Soil And Water Conservation Districts, HRS 

Chapter 180 



( 

( 

4. Government Mineral Rights, HRS Chapter 182 

a. HRS Chapter 182-2 

b. HRS Chapter 182-6 

5. Forest and Water Reserve Zones, HRS Chapter 

183-41 

6. Natural Area Reserves System, HRS Chapter 195 

7. Conservation of Wildlife and Plants, HRS 

Chapter 1950 

8. Energy Resources, HRS Chapter 196 

9. Land Use Commission, HRS Chapter 205 

a. HRS Chapter 205-2 

b. HRS Chapter 205-5 

10. Coastal Zone Management Act, HRS Chapter 205A 

11. Hawaii State Planning Act, HRS Chapter 226 

12. Public Utilities Commission: Establishment 

geothermal energy rates, HRS Chapter 269-27.1, 

and 27.2 

13. Safe Drinking Water, HRS Chapter 340E-2 

14. Environmental Quality Commission and 

Environmental Impact Statements, HRS Chapter 343 

a. HRS Chapter 343-5 (a)(2)(A) 

b. HRS Chpater 343-5 (c) 



B. Administration Rules, Board of Land and Natural 

( Resources 

c 

(_ 

1. Conservation Districts, Title 13, Chapter 2 

a. Section 13-2-l, Chapter 2 

b. Section l3-2-2l, Chapter 2 

2. Rules of Practice and Procedure, Title l3, 

Chapter l 

3. Rules on Leasing and Drilling of Geothermal 

Resources, Title l3, Chapter l83 

III. COUNTY 

Chapter 15, Hawaii County Ordinance. 



CERTIFICATE OF SERVICE 

It is hereby certified that a copy of Findings of Fact, Conclusions of Law 
and Decision and Order on the Conservation District Use Application No. 
HA-12/20/85-1830 for the exploration and development of Geothermal Energy 
at the Kilauea Middle East Rift Geothermal Resource Subzone was duly 
served upon the following persons at their last known addresses by either 
hand delivery or by depositing same in the United States mail, postage 
prepaid, on June 18, 1986. 

BENJAMIN M. MATSUBARA 
STEPHANIE A. REZENTS 
Suite 1717 Pacific Tower 
1001 Bishop Street 
Honolulu, Hawaii 96813 
Attorneys for Applicant Estate of James Campbell 

KENNETH R. KUPCHAK 
Damon, Key, Char & Becken 
Pauahi Tower, Suite 1600 
Honolulu, HI. 96813 

WENDELL Y.Y. ING 
138 Kukuau Street 
Hilo, Hawaii 96720 
Attorneys for Sierra Club, et al. 

TIMOTHY LUI-KWAN 
Office of the Corporation Counsel 
25 Aupuni Street 
Hilo, Hawaii 96720 

THOMAS E. LEUBBEN 
201 Broadway, SE 
Albuquerque. New Mexico 87102 

YUKLIN ALULI 
1720 Ala Moana 
Honolulu, Hawaii 96815 
Attorney for Emmett Aluli 

ALAN T. MURAKAMI 
MELODY K. MACKENZIE 
NATIVE HAWAIIAN LEGAL CORPORATION 
1164 Bishop Street, Suite 900 
Honolulu, Hawaii 96813 
Attorneys Pa1ikapu Dedman 

MAE MULL 
P. 0. Box 275 
Volcano, Hawaii 96785 

RICK WARSHAUER 
P. 0. Box 192 
Volcano, Hawaii 96785 



KARL AND MELISSA KIRKENDALL 
P. 0. Box 428 
Pahoa, Hawaii 96778 

MR. & MRS. MARK HEUER 
MR. & MRS. DAN ST. JOHN 
P. 0. Box 967 
Pahoa, Hawaii 96778 

MR. & MRS. MICHAEL LAPLANTE 
P. 0. Box 1037 
Keaau, Hawaii 96749 

WILLIAM M. TAM 
Deputy Attorney General 
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