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PUNA GEOTHERMAL VENTURE

Thermal Power Company, Operator

AMENDMENT TO PLAN OF OPERAnONS

Geothermal Resource Mining Lease No. R-2

Kapoho, Puna, Hawaii County, Hawaii

DRAFT
10/30/81J-REV.

DRAFT

This Amendment supplements the existing Plan of Operation approved by

the Board of Land and Natural Resources on March 13, 1981. This Amendment is

submitted for approval in accordance with Section 13-183-56, Administrative

Rules of the Department of Land and Natural Resources. The approved Plan of

Operations stipulated that two exploratory geothermal wells would be drilled and

flow tested on State Mining Lease No. R-2. Thermal Power Company, Operator

for Puna Geothermal Venture drilled and completed the two wells as follows:

Completion Total
Well Date Depth Summary

Kapoho State I 11/12/81 7290' Tested geothermal fluids. Now
suspended.

Kapoho State 2 1J/02/82 8005' Tested geothermal fluids. Now
suspended.

Well Summary and History Reports were submitted to the Department of Land

and Natural Resources for Kapoho State I on December I, 1981 and for Kapoho

State 2 on August II, 1982. Flow testing of each well proceeded with some

difficulty because of high wellhead pressures and temperatures. Preliminary flow

rate measurements of a geothermal effluent, particularly suitable for use in

electrical generation, were obtained. Certain additional work was performed in

each well under letter notices from the Operator and approval by the Chairman;

these are cited in the attached Well Activity Summary for each well.



At this time, both wells are suspended with deep, drillable cement plugs in the

wellbores to retain these wells in the safest mode until the exploration objectives

are completed.

Proposed Operations under this Amendment.

The Operator requires a confirmation of geothermal effluent quality and

well flow rate to provide a basis for considering possible development of Lease

No. R-2 for electrical power production. Operator would drill Well Kapoho State

lA, from the existing location which includes Well I. Well lA, to be drilled during

the second quarter of 1985 to a total depth of 7500 feet or less, would be a

vertical twin to Well KS-l. The proposed drilling and completion program for

Kapoho State IA is attached. Subsequent to completion, Kapoho State IA would

be tested to evaluate effluent flow parameters and their changes with time.

These important flow test profiles will provide essential technical data to

evaluate wellfield development costs, power cycle and generating plant equipment

selections, environmental controls and total project economics. During this flow

testing, gaseous emissions would be monitored and abated in accordance with

Hawaii State and County regulations and produced geothermal liquid would be

injected into Well Lanipuna 6 via a short, temporary pipeline. The temporary

pipeline would remain in place for less than a year. The pipeline would hold off

the grounds by a support system. County use permits will be obtained for the

temporary pipeline.

The drillsite is approximately 2 acres in size. The drillsite is approximately 300

feet by 250 feet, large enough to accommodate the drilling rig and all support

equipment as shown on the Site Plan, Exhibit B. Due to recent lava flows (J 960)

and the agricultural market factors, the drillsite location proposed is not being



utilized for agricultural or other purposes. The drillsite will be graded to the

approximate dimensions of the Site Plan.

Entry to each site will utilize available existing private field roads. Traffic on

these roads will not be opened to the public and will be kept to a minimum with an

average of 10 employees on site during any working period. The source of water

for drilling operations will be a water tank located approximately one mile

northwest from the drillsite on the Pohoiki Road as shown on the Plan of

Operations Map, Exhibit C. No campsites, airstrips, or other supporting facilities

will be built or utilized under this Plan of Operation. No other areas of potential

surface disturbance will be created under this Plan of Operation, other than the

contingent fourth well. The Operations Map shows the topography and drainage

patterns in the vicinity of the proposed drillsite and existing access roads. Well

effluent and drilling fluids will be held in the sump located adjacent to the drill

rig and will be evaporated therein. Any post-evaporation residue will be cleaned

out of the sump and disposed of at an authorized disposal site. Human wastes will

be accommodated in chemical toilets at each drillsite.

Operator will prohibit open fires on drillsites and elsewhere on the lease. Trash

from operations will be hauled away; not burned. Soil erosion will be literally

nonexistent since all fluids will be confined to the drilling sump and little soil is

present on the two drillsites owning to the recent lava flows. No surface water

courses are concident with the drillsites. Ground water will be protected by the

drilling procedures as set fourth in Regulation 8 and by the casing and cement

specifications in the Drilling and Completion Procedures. There is no fish

resource in the area of operations. Wildlife within the area will not be

significantly impacted by the drilling and flow testing which are fixed-site

procedures of relatively short duration. The gravel surface of existing roads will



hold vehicle operations to lower speeds which should favor safer road crossing by

all wildlife. Access road widths and drillsite areas will be kept to the smallest

practical dimensions to minimize the reduction of natural ground habitat.

Ambient air quality measurements recorded near the proposed site, during the

HGP-A well EIS investigations, indicated levels of S02, H2S, CO, C02, and N02

not high enough to suggest adverse effects on flora and fauna. No adverse public

health problems due to the proposed activities are anticipated. Air monitoring

equipment will be installed and operating during exploratory well drilling act

ivities. Noise abatement will be performed during short term testing, as well as

mechanical or possibly chemical abatement of H2S, The drilling of the wells will

not adversely affect the surrounding properties. Normal operating procedures

common to the drilling for geothermal resources shall be observed at all times.

Noise levels and potential air emissions will be mitigated where possible and will

be kept at reasonable levels in compliance with applicable rules and regulations,

and should not create any adverse affects on the surrounding properties. The

existing drillsite is within the area of negative declaration obtained under the EIS

obtained for the flow testing of the HGP-A well.

The Lower East Rift Zone within the Puna District offers the best potential for

commercially developable geothermal energy in Hawaii, because of the intensity

of magmatic activity located there. The location (see map) of the proposed well

is approximately 1800 feet from the successful HGP-A geothermal well (6435 feet

deep). This well was drilled at an unique point on the East Rift where a

distinctive transverse feature crosses the rift. This transverse feature may be a

special locale of fractured rock above a shallow magma accumulation which is

providing the steam production found by the HGP-A well. Geophysical studies



which support the presence of a geothermal reservoir include microseismicity,

gravity, aeromagnetics, electric resistivity, reflection seismic, spontaneous po

tential and radon surveys.

Surface water sources in the Puna District are nearly nonexistent except for

isolated ponds, springs, or reservoirs. Most of the area consists of undissected

upland displaying few, if any, established steam channels. Groundwater occurring

in basaltic rocks underlying the area of operations is of poor quality and is not

utilized for any beneficial use at this time. Local water wells and now the HGP-A

geothermal well suggest that a classic Ghyben-Herzberg lens, in which fresh

water floats on a lens of salt ocean water, does not exist in the East Rift Zone.

Anslyses of the fluids collected from the HGP-A well indicate geothermal water

of low chloride and moderate silica concentrations. The low salinity may be the

result of high temperature interactions with the basalt or it may evidence barriers

between the geothermal reservoir recharge from the large annual rainfall known

in the area (J25 inches) and the ocean.

The proposed drilling program for this exploratory well includes a lO-day drilling

period for the well. This time period may be shorter or longer depending upon

mechanical problems encountered while drilling each well or upon finding the

anticipated reservoir deeper or shallower than in the HGP-A well or Kapoho I or

Kapoho 2. Noise abatement will be performed during the short-term testing, as

well as mechanical and possibly chemical abatement of H2S.

A revised Operations Map which illustrates Lease No. R-2, all geothermal wells,

and the Well IA and temporary pipeline proposed under this Amendment is

attached.



It is noted that mining lease R-2 is a part of the Geothermal Resource

Subzone created by Act 296, SLH 1983 and Act 151, SLH 1984 and that the

proposed pipeline and well, Lanipuna 116, are also within the subzones created by

the above actions.

Kapoho State lA was permitted by an approved drilling permit issued under

the Department's Administrative Rules, Title 13, Chapter 183-65 (7)(c), dated 28

March 1984.

Activities covered by this Plan of Operations have been permitted by the

County of Hawaii under Special Use Permit 468.

Two contingent elements are proposed as a part of this amended Plan of

Operations.

I. A fourth well may yet be required to conclusively establish the

primary exploration objective which is an adequate and sound data

base on which to' confidently make a decision to proceed with

geothermal electrical power development on Lease No. R-2. A

possible fourth wellsite, which would be on or near our existing

locations, has not been chosen. If a fourth well is considered, its

location, program and depth would be specified in an application for

Drilling Permit that would be submitted timely to DLNR.

2. If positive results are obtained from the flow testing of Kapoho State

lA, Operator would undertake the drilling of not more than 3

hydrologic observation holes of approximately 2000 foot depth. The

purposes of hydrologic holes includes delineation of the ground water

regime under Lease No. R-2, technical evaluation of a water supply

possibility for generating plant cooling water and injection character-



istics of the formation. Three expected locations for the hydrologic

holes are shown on the attached Operations Map. The specific

program would be detailed in an application for water well drilling

permits to be submitted timely to DLNR.

If this Amendment to the existing Plan of Operations is approved, and the

proposed additional activity is successfully completed, Puna Geothermal Venture

will submit to the Board a new Plan of Operations for development of a complete

wellfield and geothermal electric power system.

WLD/crn/ymp

attachments (3)

10/30/84



STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

I

JOHN WAlHEE

GOVERNOR OF HAWAII

REF:WL-LC

Honorable Lorraine R. Inouye
Mayor
County of Hawaii
25 Aupuni Street, Room 213
Hilo, Hawaii 96720

Dear Mayor Inouye:

P.O. BOX 621

HONOLULU, HAWAII 96809

fa I0 199~

WILLIAM W. PAn, CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES

OEPUTIES

JOHN P. KEPPELER, I'
OONA l. HANAIKE

AQUACULTURE DEVELOPMENT

PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS

CONSERVATION AND
RESOURCES ENFORCEMENT

CONVEYANCES
FORESTRY AND WILDLIFE

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT
STATE PARKS

WATER AND LAND DEVELOPMENT

This is to respond to your July 20, 1992 letter regarding health and safety issues
related to geothermal development.

Question 9 falls primarily under the Department of Land and Natural Resources'
(DLNR) rules, regulations and procedures for drilling of injection wells. Puna Geothermal
Venture (PGV) has planned three injection wells, KS1-A, KS-3 and KS-4, to dispose of all
geothermal fluids produced during operation of the PGV well field and power plant.
KS-3 and KS-4 will function as the primary disposal wells and KS1-A will be the back-up
well. If an injection well fails to properly function, it will be abandoned according to the
procedures set forth by DLNR. In the unlikely event that the overall system fails, the
production well will be shut down, similarly under procedures set forth by DLNR.
Furthermore, a $250,000 bond has been filed by PGV and will remain in force for the life
of the wells and will not be released until these wells are properly abandoned. Please be
assured that we are closely monitoring all activity to insure that the wells are constructed
and operated in accordance with the drilling permits issued by DLNR. Any such operation
involving either the shutdown of an injection well or production well, will be closely
monitored by our staff personnel.

As you know, the risks of geothermal development have been thoroughly reviewed
and procedures implemented to mitigate any potential risks. You have my assurance that
DLNR will make every effort to continue to effectively monitor and enforce our rules,
regulations and permit requirements.

Very truly yours,

/s/ WILLIAM W. PATY

WILLIAM W. PATY

Note: KS-4 has not been drilled yet.
.,1
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August 5, 1992

OHawaii Island Geothermal All.ian~f!a%IENt C'
777 Kilauea Avenue, Suite 109·A255 c; 0

Hila, Hawaii 96720-4WA

Tel-Fax (808) 959·209!i AUG lOp 3: 25

UIV. (ir WATER &
LAND Dc Vi..LOPMENT

The Honorable Lorraine
Mayor
County of Hawaii
')- A . S.c) upum t.
Hilo, Hawaii 96720

Dear Mayor:

Inouye

Thank you for meeting Tuesday, August 4, with members of
the Hawaii Island Geothermal Alliance (RIGA) to discuss our concerns
about moving ahead en geothermal energy development for the Big
Island.

We are pleased that you remain a supporter of geothermal
power for use on this island, and that we misinterpreted your
position based upon your cover letter transmitting the 11 geothermal
recommendations from your Energy Advisory Commission. HIGA
members feared you were endorsing those recommendations,
whereas you were only seeking a response to them from the State
Department of Health and Puna Geothermal Venture.

HIGA hopes you will give serious consideration to written
comments from Dr. Don Thomas of the University of Hawaii at Manoa
regarding the Commission's 11 recommendations. HIGA's major
disagreement with the Commission is its insistence that all the
recommendations must be completed before operations can resume.

In our view, some of the recommendations cannot be
completed until operations are underway. Furthermore, many of the
concerns noted in the Commission's recommendations already are
being addressed -- as you noted several months ago in your
communications to Civil Defense Director Harry Kim.

(more)

An islandwide business . labor - grassroots coalition
in support of clean, dependable geothermal energy for Hawaii Island residents.
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RIGA also is pleased that you plan to restate to the Energy
Advisory Commission that its focus should be on conservation; that
its recommendations regarding Big Island energy choices should be
realistic, feasible and time-sensitive to our critical needs now.

We also are pleased, Mayor, that you share our concerns about
properly administering the Geothermal Asset Fund. If RIGA can be
of assistance to you in arriving at an appropriate plan on how best to
administer the Asset Fund, please call on us.

Also, we wish to reiterate our request that you use your good
offices to encourage various State agencies and your own County
agencies to move with appropriate dispatch in processing geothermal
land use and permit requirements.

Further, we again ask your support in helping to assure that
the Federal Environmental Impact Statement now being prepared by
Dr. Lloyd Lewis of the U.S. Department of Energy is fair and objective.
Right or wrong, it is RIGA's perception that the EIS Implementation
Plan -- a blueprint for the preliminary and final EIS document -- is
biased against geothermal power.

Lastly. thank you for your positive reponse to RIGA's
suggestion that the County, State and geothermal operators work
together in developing an ideal Energv Package to submit to the
1993 State Legislature. RIGA stands ready to support such a
package, especially one which recognizes State and County needs to
assure appropriate monitoring and regulation to protect the health
and safety of Big Island residents.

RIGA's members, who represent an estimated 45,000
grassroots, labor, and business people on the Big Island, are
convinced -- as you are -- that geothermal power will benefit all of
us environmentallv and economically. We are convinced that this. .
island desperately needs geothermal power to help shore up our
flagging economy and to put an end to an inadequate power supply.

Certainly it makes no sense to have our County government
and private sector promoting economic development (e.g. the
campaign to get Oahu businesses to move from Kakaako to Hilo) on
the Big Island if we cannot offer reliable electric service.



(more)
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Again, Mayor Inouye, thank you for the time and attention you
2.fYorded us.

Very sincerely,

~ '-;f ~z.T..-.-'
P'

June R. Curtiss
Chairperson

cc: Senator Daniel K. Inouye
Governor John Waihee
Mr. Bill Kikuchi
Mr. George Martin
Mr. Wal\ace Ishibashi
Mr. AHa:! Kawada
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Lorraine R. Inouye
Mayor

Office of the M,
County of Hawaii • 25 Aupuni ~

July 20, 1992

Mr. William W. Paty, Chairperson
Department of Land and

Natural Resources
P.O. Box 621
Honolulu, Hawaii 96809

Dear~y:
The attached list of recommendations on health and safety
issues relating to geothermal energy was developed by the
Hawaii County Energy Advisory Commission'after completing
their investigation involving a panel of experts and was
submitted to me for my attention. This list is being
forwarded to you because of your Department's involvement
with some of these recommendations.

I would appreciate your review and comment on these
recommendations, and if possible please provide information
with regards to what is existing or has already been done,
what is going to be done, what is the scope and extent of
work for what will be done, and the timeframe involved.

Thank you so much for your prompt attention and response to
these important concerns.

Sincerely yours,

.x-:.:
uy'e( /

Enclosure



EHERGY ADVISORY COHHZSSl:ON RECOHMENDATl:ONS
ON GEOTHERMAL HEALTH AND SAFETY l:SSUES

Whereas the Energy Advisory Commission holds the health and
safety of the public to be of utmost importance, we find
that certain health and safety issues related to geothermal
development on the Big Island have not been fully addressed
and we therefore recommend the following:

Before allowing any geothermal plant to go into production
of electricity:

v' 1. Flow test all production wells with cyclonic
.ufflers and full abat~~~t.

2. DQ a complete geo-chemical analysis of the
resource.

3. Set state standards for each toxic component
identified in the resource.

4. Do a complete geothermal hazards risk analysis
based on worst case conditions and a 70 year

.duration of upset and operating conditions.

5. Redefine the emergency response plan based on the
above.

6. Begin baseline epidemiological studies ~n health
impacts of living close to the geothermal site.

7. Establish water quality standards.

8. Establish reinjection well monitoring in accordance
with EPA and Goddard and Goddard Engineering
recommendations.

~. 9. Develop shut-down procedures and requirements in
the event of the failure of reinjection, with
bonding to assure completion.

10. Address and resolve the problem of handling and
disposal of any hazardous waste produced from
geothermal operations.

11. If the risks are not acceptable or the risks cannot
be mitigated in an acceptable manner, stop the
project and consider moving to a safer location.
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

July 17, 1992
92-A481

Mr. Steven E. Morris
Vice President and General Manager
Puna Geothermal Venture
101 Aupuni Street, Suite 1014-8
Hila, Hawaii 96720

Dear Mr. Morris:

Subject: Authority to Construct (ATC) No. A-833·795
Permit Modification and Compilation
Fourteen (14) Geothermal Exploratory/Developmental Wells
Located at TMK: 1-4·01:2, 1-4-01:3, 1-4-01:58 and 1-4-01:19,

Kilauea Lower East Rift Zone, Puna, Hawaii

The Department of Health, in accordance with the requirements of Chapter 91, Hawaii Revised
Statutes (HRS), amended and compiled Chapters 11·59 and 11-60, Hawaii Administrative Rules
(HAR). These rules, among other things, amended the State's air quality rules, and became
effective on June 29, 1992.

Special condition number 1 of Authority to Construct (ATC) No. A-833-795 specifically notes that
the ATC may be revised to conform to the State's air quality rules. Pursuant to special condition
number 1 (as well as Chapter 3428, HRS, and Chapters 11-59 and 11-60, HAR), the Department
of Health has consolidated the prior permit changes and made additional minor revisions to ATC
No. A-833-795 to conform to our most recent amendments to the State's air quality rules.

Enclosed with this letter are Attachments I and II. The conditions set forth in Attachments I and II
supersede in their entirety the conditions issued with ATe No. A-833·795 dated February 6, 1990,
and as modified on March 16, 1990, May 28, 1991, and January 13, 1992.

These modifications shall become final twenty (20) days after receipt, unless before the twenty
(20) days expire, Puna Geothermal Venture submits a written statement to the Director of Health
either waiving its right to a hearing or requesting a hearing pursuant to Chapter 91 and Chapter
3428, HRS. If a hearing is requested, it will be held at a date, time, and place to be specified
later and conducted in accordance with Chapter 91, HRS, and the Rules of Practice and
Procedure of the Department of Hearth.

Very truly yours,

~---'--. ....:
JOHN C. LEWIN, M.D.
Director of Health

Enclosures
c: DHSA, Hawaii



ATTACHMENT I. STANDARD CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A-B33-795
APPUCAnON NO. A-B33
WELLFIELD

Modified and Complied: July 17, 1992

This permit is granted in accordance with the State of Hawaii Administrative Rules, Title t t ,
Chapter 60, Air Pollution Control, and is subject to the following standard conditions:

1. This permit is non-transferable from person to person, from place to place, or from one
piece of equipment to another.

2. This permit is automatically void if construction has not begun within one year of the date
of issuance or if the work involved is suspended for one year or more.

3. This permit is automatically void when the Permit to Operate is issued or denied for all
fourteen (14) exploratory/developmental wells.

4. The facility covered by this permit shall be constructed as specified in the application for
Authority to Construct. There shall be no deviation unless additional or revised plans are
submitted to and approved by the Department.

5. This permit is not a guarantee that the facility will receive a Permit to Operate at the end of
the construction period, nor does it absolve the holder from the responsibility for the
consequences of non-compliance with all Rules, Regulations, and Orders of the
Department.

6. This authority, (a) shall not in any manner affect the title of the premises upon which the
equipment is to be located, (b) does not release the permittee from any liability for any loss
due to personal injury or property damage caused by, resulting from or arising out of the
design, installation, maintenance, or operation of the proposed equipment, (c) does not
release the permittee from compliance with other applicable statutes of the State of Hawaii,
or with applicable local laws, regulations, or ordinances, and (d) in no manner implies or
suggests that the Department, or its officers, agents, or employees, assumes any liability,
directly or indirectly, for any loss due to personal injury or property damage caused by,
resultinq from or arising out of the design, installation, maintenance, or operation of the
proposed equipment.

7. The Department is to be notified promptly in writing upon completion of the construction or
installation of any equipment for which an Authority to Construct has been issued.



ATTACHMENT II. SPECIAL CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A-833-795
APPUCATION NO. A-833
WELLFIELD

Modified and Complied: July 17, 1992

In addition to the standard conditions of the Authority to Construct, this permit is subject to the
following special conditions:

1. The permit conditions prescribed herein may at any time be revised by the Department of
Health to conform to any Federal or State promulgated air quality rules on geothermal
facilities.

2. This Authority to Construct is for fourteen (14) geothermal exploratory/developmental
wells to be dri!led in TMK: f-4-01 :2,1-4-01 :3,1-4-01 :58 and 1-4-01:19, Kilauea Lower
East Rift Zone, Puna, Hawaii. Written notification must be submitted to and approval
obtained from the Department of Health prior to the commencement of construction of
each well. The Department of Health shall act on the approval in a timely manner
provided all required and requested information have been submitted. Each
notification shall include a drawing identitying the well location, the property boundary,
access roads approaching and traversing the property, the location of the nearest
residence, and the locations of the air quality monitoring stations. The status of all
previous constructed wells shall be provided including a clear description of the
measures taken to shut-in the well. Additional information may be requested of the
permittee.

3. The permittee shall obtain a Permit to Operate prior to any well approved under this permit
being connected to and becoming a part of a distribution system which supplies geothermal
resource to a power plant or facility, or prior to any well being used as an injection well for
the geothermal resource. Additional permit conditions may be included in the Permit to
Operate.

4. No geothermal exploratory/developmental wells shall be located within 600 feet of the
property boundary. If any federal, state or county permit or order stipulates a distance
greater than 600 feet in which no geothermal wells can be located, the greater distance shall
so apply.

5. The permittee shall install, operate, and maintain a minimum of three (3) meteorological
monitoring stations, three (3) ambient air quality monitoring stations for hydrogen sulfide and
one (1) PM,o monitor. The monitoring stations required in any permit for the 25 MW power
plant may be used towards fulfilling this requirement.

Prior to the commencement of construction of each well, the permittee shall submit the siting
of the meteorological and air quality monitoring stations for the Department of Health's
approval. The permittee shall include with the siting locations a list of the monitoring
equipment installed at each station and any anticipated modifications. As a minimum, two
ambient air quality monitoring stations for hydrogen sulfide and one meteorological
monitoring station shall be fUlly operational prior to commencement of drilling operations. All
three meteorological monitoring stations, three ambient air quality monitoring stations for
hydrogen sulfide and the one PM,o monitor shall be installed and fUlly operational on or



ATTACHMENT II
ATC NO. A-833-795
WELLFIELD
JULY 17, 1992
PAGE 2

before August 15, 1992. The permittee shall maintain a file of all measurements. including
the monitoring system periormance evaluations; calibration checks; and adjustments and
maintenance performed on the system or devices. The measured data shall meet U.S. EPA
capture requirements and quality assurance guidelines. At a minimum, a quality assurance
check shall be conducted on each monitoring station every-other-day.

The air quality monitors shall be equipped with an alarm system or an acceptable equivalent
system that is designed to page and notify the permittee or a governmental agency on a
twenty-four hour basis of ambient hydrogen sulfide concentrations in excess of 10 ppb on a
twenty-four-hour rolling average and 25 ppb on a one-hour average. The permittee shall
immediately notify the Department of Health and the Hilo District Health Office of any
exceedance above 10 ppb on a twenty-four-hour rolling average and 25 ppb on a one-hour
average.

Two (2) copies of the data file in a format acceptable to the Department of Health shall be
submitted on an annual basis. The data file shall be in a format that can be utilized by a
personal computer for ready extraction of data. The air quality and meteorological data shall
be summarized and submitted monthly in writing to the Department of Health. Additional
information on the monitoring stations and on the data collected shall be submitted upon
request by the Department of Health.

6. At the discretion of the Director of Health, the permittee may at any time be required to
install, operate, and maintain additional air quality and meteorological monitoring stations.
but only after due notice to the permittee on the reasons for the proposed change and
providing the permittee an opportunity to respond within seven (7) days.

7. The permittee shall notify the Department of Health in writing at least two (2) working days
prior to the commencement. and within two (2) working days after the completion of the
drilling. abated well cteanout, and flow testing operations, for each geothermal well.

8. Upon completion of flow testing operations. each geothermal well shall be shut-in or
otherwise prevented from discharging to the atmosphere in accordance with appropriate
standards of operation and maintenance and at no time be placed on continuous or standby
bleed status.

9. Flaring of excess hydrogen sulfide gas from the completed wells is prohibited without
the approval of the Department of Health. If flaring of the excess gas is considered
necessary, the permittee must submit a written request to the Department of Health
which shall include as a minimum the proposed date, time and approximate duration of
the flaring episode. the current and expected well head pressure, the estimated
hydrogen sulfide concentration in the well gas. the estimated emission rates for
hydrogen sulfide and sulfur dioxide, an air quality impact analysis for sulfur dioxide, the
probable cause of excess gas buildup, and an assessment of any abatement
alternatives.



ATTACHMENT II
ATC NO. A-833-795
WELLFIELO
JULY 17,1992
PAGE 3

If a request to flare excess gas is approved as necessary by the Department of Health,
the approval may be subject to specified conditions. These conditions may include,
but are not limited to, provisions requiring the permittee to install, operate, and
maintain sulfur dioxide ambient monitors and to submit to the Department of Health
after the flaring event a report on the times flaring actually occurred, the sulfur dioxide
emissions determined through either direcl or indirect measurements, and any
problems encountered during the flaring process.

10. All access roads into the property shall be limited to authorized personnel only. Twenty-four
hour staffing shall be in place during construction.

11. The permittee shall have proper safety devices on-site at least three days prior to
commencement of drilling operations. A minimum of three breathing apparati shall be
available at the site and maintained by a qualified person/contractor. Wind socks shall
be placed at two opposite edges of the drill site and on the drill floor. At least one
person with certified hydrogen sulfide training to respond to hydrogen sulfide
emergency episodes shall be on-site at all times.

12. Hydrogen sulfide abatement equipment with a minimum of 3,000 gallons of sodium
hydroxide shall be on the property prior to the initiation of drilling, abated well cleanout and
flow testing operations. Chemical storage tanks shall be maintained with sodium hydroxide
at all times with no less than a three-day operating supply.

13. The permittee shall monitor the hydrogen sulfide concentration and emission rate during flow
testing operations. The permittee shall utilize a cyclonic muffler or other equivalent device
designed to minimize particulate and brine aerosol emissions, and direct venting into a
vertical direction. During flow testing operations, if the abated hydrogen sulfide emission
rate increases to five (5.0) pounds per hour or more, or if any steam is released through the
power plant emergency steam release facility, the permittee shall cease operations and shut
in the well. The Department of Health shall be so notified and the problem corrected before
testing operations can continue.

During periods of well equipment failure or malfunction which result in hydrogen sulfide
emissions, the permittee shall apply best available control technology for the air emissions
and take immediate steps to correct the condition. The Department of Health shall be
immediately notified of the well equipment failure or malfunction. If the well equipment in
question cannot be repaired within twenty-four (24) hours of the occurrence or the hydrogen
sulfide ambient concentration exceeds the specified limits in Special Condition Nos. 23 and
27, the permittee shall cease operations and shut-in the well in accordance with Special
Condition Nos. 23 and 27. Within five (5) days of the occurrence, a report shall be
submitted to the Department of Health. The report shall include a description of the
equipment failure or malfunction, the date of the initial failure, the estimated resultant
emissions, time and duration of the event, and the repairs conducted to restore normal
operations. Compliance with this notification provision shall not excuse or otherwise
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constitute a defense for any violation(s) of this permit, law, rule, or order which results from
the well equipment failure or malfunction.

14. Wet chemical tests for the determination of the hydrogen sulfide concentrations shall be
conducted and recorded at least four times per 24-hour period during abated well cleanout.
fiow testing and periods of drilling operations where geothermal steam is released to the
atmosphere. Additional wet chemical tests shall be required if previous results indicate a
fluctuation in the hydrogen sulfide concentrations.

15. The following data shall be recorded during abated well cleanout, flow testing and periods of
drilling operations where geothermal steam is released to the atmosphere:

a. At least four times per 24-hour period, hydrogen sulfide ppm upstream from the injection
system.

b. At least four times per 24-hour period, injection rate of sodium hydroxide.

c. At least four times per 24-hour period, hydrogen sulfide concentration (ppm)
downstream, after chemical injection, calculated hydrogen sulfide emission rate (Ibs/hr)
and calculated hydrogen sulfide abatement efficiency (percent).

d. Daily, the quantity of sodium hydroxide remaining in the abatement equipment storage
tanks.

Additional entries will be made when significant changes in the resource occurs and when
changes are made in injection rates of sodium hydroxide.

The aforementioned daily records a., b., and c. shall also be reported daily to the
Department of Health by telephone no later than noon of the following work day. The
Department of Health may at any time request additional data or revise the frequency of this
daily telephone reporting requirement.

The records shall be kept at the well location at all times during the drilling, abated well
cleanout and flow testing operations and shall be made available upon request by the
Department of Health or its duly authorized representative. Copies or summaries of the
records shall be provided within a reasonable time upon request by the Department of
Health. The records shall be retained for at least three years following the data of such
records.

16. The permittee shall maintain a 24-hour telephone service to accept calls concerning this
Authority to Construct. This telephone number must be operational prior to commencement
of construction.
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17. No more than two (2) drilling rigs may be used simultaneously in the well drilling operations.
During well drilling operations. the release of any geothermal steam shall be diverted to
thehydrogen sulfide abatement equipment or action immediately taken to shut-in the well.
The hydrogen sulfide abatement equipment shall consist of a cyclonic muffler or other
equivalent device designed to minimize particulate and brine aerosol emissions. and direct
venting into a vertical direction.

In no case shall the cumulative steam releases from all simultaneous well drillir;g operations
result in total hydrogen sulfide emissions of five (5.0) pounds per hour or more. During any
period when two drilling rigs are operating simUltaneously, the operator of each rig shall
immediately notify the other operator of any steam release and the resulting hydrogen sulfide
emissions. If the cumulative steam releases from either or both well drilling operations result
in total hydrogen sulfide emissions of five (5.0) pounds per hour or more, the permittee shall
take immediate action to shut-in the wells, and shall so notify the Department of Health.

Records of each steam release shall be maintained and include as a minimum, date, time
and duration of steam release. the resultant emissions. chemical injection rate, steam flow
rate, and any corrective measures taken. The records shall be in a permanent form suitabie
for inspection, shall be made available upon request by the Department of Health. and shall
be retained for at least three (3) years following the date of such records.

18. During drilling. abated well cleanout and flow testing operations, the permittee shall utilize a
cyclonic muffler or other equivalent device designed to minimize partlculate and brine
aerosol emissions. and direct venting into a vertical direction. A minimum sodium hydroxide
treatment mole ratio of 4 to 1 (NaOH/HzS) will be used initially and the abatement efficiency
monitored. The optimum mole ratios will be determined during the hydrogen sulfide
abatement operations. A specific chemical treatment plan shall be submitted to the
Department of Health prior to the commencement of drilling. abated well cleanout and flow
testing operations. A copy of the plan shall be maintained at the site at all time and
supervisory personnel shall be aware of its provisions at all times.

19. Should any toxic emissions of public health concern be encountered which requires
dispersion into the ambient air as a mitigative action. the permittee shall promptly notify the
Department of Health. Attempts shall be made to fully abate the toxic and hydrogen sulfide
emissions by utilizing a cyclonic muffler or other equivalent device designed to minimize
particulate and brine aerosol emissions, and direct venting into a vertical direction.

20. The permittee shall perform testing and analyses for all of the following constituents of the
steam condensate. steam. particulates and/or gases emanating from each well:
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STEAM CONDENSATEfTOTAL STEAMfTOTAL BRINE

Benzene
Ammonium (Total)
Arsenic
Lead
Cadmium
Bicarbonate and Carbonate
Sulfates
Chlorides
Nitrates
Boron (Total)
Hydrogen Sulfide (Total)
Fluorides (Total)
Total Sulfur
Mercury (Total)
pH
Total Dissolved Solids
Total Suspended Solids
Percent Noncondensibles
Hydrogen Chloride
NESHAPS Pollutants

GAS PHASE

Benzene
Hydrogen Sulfide
Ammonia
Radon 222 and

daughters
Mercury Vapor
Methane
Non-Methane

Hydrocarbons
Carbon dioxide
Sulfur dioxide
Hydrogen Chloride
NESHAPS

The sampling and testing of the resource shall be performed once upon experiencing the
first steam release, and at least once during abated well cleanout and once during the
testing operations. During normal operation of each well, sampling and testing shall be
performed on an annual basis, provided that the hydrogen sulfide concentration does not
deviate more than + 10 percent of the previous measurement, or every six (6) months if the
hydrogen sulfide concentration deviates more than + 10 percent of the previous
measurement. The sample of the resource shall be submitted to a qualified laboratory for
analyses-within five (5) days after obtaining the resource sample. The permittee shall submit
a copy of the results of the analyses to the Department of Health within five (5) days after
receiving the results from the qualified laboratory. The Department of Health may at any
time require the permittee to analyze for additional constituents of the resource or perform
more frequent testing.

21. The two (2) 860 HP diesel engine generators for rig no. 1 and the three (3) 877 HP diesel
engines for rig no. 2 shall be fired only on fuel oil no. 2 with a maximum sulfur content not to
exceed 0.5 percent by weight. For rig no. 2, only two (2) of the three (3) 877 HP diesel
engines may be operated at any given time, and in no case shall all three (3) 877 HP diesel
engines be operated simultaneously.

On a twelve (12) month rolling average, the total combined fuel usage of all five (5) diesel
engines shall not exceed 275,124 gallons.
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Prior to the startup of rig no. 2, the permittee shall install non-resetting fuel metering systems
for the permanent recording of the total gallons of fuel consumed by each of the five (5)
diesel engines associated with both rigs no. 1 and no. 2. The permittee shall maintain
records on a monthly basis on the total amount of fuel oil consumed by each diesel engine.
In addition, records shall be maintained on the total amount of fuel oil consumed by the
associated diesel engines for the drilling of each well. Both records shall be submitted to
the Department of Health at the completion of each well.

Prior to the startup of rig no. 2, the permittee shall retard the fuel injection timing of each of
the three (3) diesel engines servicing rig no. 2 six (6) degrees from the manufacturer's
recommended standard injection timing setting. The permittee shall maintain the level of
injection timing retard at all times during operation of the engines through a regular program
of inspection and maintenance. Upon completion of the setting of the fuel injection timing
retard of six (6) degrees, the permittee shall submit to the Department of Health a copy of
the work order and documentation certifying the fuel injection timing of each of the three (3)
diesel engines.

22. The unabated venting of a geothermal well is prohibited. During well cleanout, the
geothermal resource shall be directed through the hydrogen sulfide abatement equipment.
The permittee shall utilize a cyclonic muffler or other equivalent device designed to minimize
particulate and brine aerosol emissions, and direct venting into a vertical direction. Prior to
any abated well cleanout, the Department must be informed in writing a minimum of two (2)
days prior to commencement and so concur. The public shall be notified a minimum of 24
hours in advance by notices in the newspapers of general circulation in Hawaii County. In
addition, the permittee shall make a reasonable effort to notify all residents living within
3,500 feet of the permittee's property boundary a minimum of 24-hours in advance of each
abated well cleanout. In preparation for flow testing, each abated well cleanout shall be
conducted only during the daytime and pertormed for no more than a total of four (4) hours.

In no case shall any abated well cleanout coincide with any pipeline cleanouts, well drilling
which opens new hole, or well flow testing operations, or commence if the power plant
emergency steam release facilify is being utilized. If emergency steam releases from the
power plant occur during any abated well cleanout, the well cleanout operations shall be
terminated as quickly as practical.

23. The combined emissions of hydrogen sulfide from the 25 MW geothermal power plant (A
834) and associated wellfield (A-833), including periods of equipment failure or malfunctions
shall not cause or contribute to an exceedance of the hydrogen sulfide ambient level of 10
ppb on a twenty-four-hour rolling average or 25 ppb on a one-hour average at or beyond the
project boundary. Should any of the approved air quality monitoring stations indicate a
hydrogen sulfide ambient concentration greater than 10 ppb on a twenty-four-hour rolling
average or 25 ppb on a one-hour average, the permittee shall immediately notify the
Department of Health and the Hilo District Health Office, ceasing all well drilling, flow testing,
and abated well cleanout operations, and shutting in those wells experiencing equipment
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failure or malfunction, which result in emissions of hydrogen sulfide. The affected wellfield
construction activities shall be allowed to proceed only after the permittee has satisfactorily
demonstrated to the Department of Health that the contributions from the well drilling, well
flow testing, abated well cleanout operations or well equipment repair will not result in or
contribute to the exceedance of the hydrogen sulfide ambient concentration of 10 ppb on a
twenty-four-hour rolling average or 25 ppb on a one-hour average.

The permittee shall submit to the Department of Health a written follow-up report within jive
(5) days of the occurrence. The report shall include the date, time, and duration of the
exceedance(s), the status of all project operations during the exceedance, the estimated
project emissions and any other emission sources that may have contributed to the
exceedance, and all corrective measures and actions to reduce project emissions to a
minimum. Compliance with this notification provision shall not excuse or otherwise
constitute a defense to any violation(s) of this permit or of any law or regulations.

24. (Previously Deleted)

25. The permittee may be required to install a control system acceptable to the Department of
Health for the rapid throttling of steam flow and well shut-in on each developmental well
prior to the well being connected to a resource distribution system. The requirement for a
control system may be so specified in the subsequent Permit to Operate.

26. To prevent well blowouts, the permittee shall employ good drilling practices with proper
blowout prevention equipment and experienced personnel in the drilling of the
exploratory/developmental wells. Drilling supervisors shall be certified in blowout prevention
at a minimum of once every two years by a recognized training center. In the unlikely event
of a well blowout. the permittee shall immediately proceed with measures to kill or gain
control of the well and notify the Department of Health.

The permittee shall submit to the Department of Health a written report within five (5) days of
the blowout. The report shall include, as a minimum, the probable cause of the blowout, the
actions that have or will be taken, the estimated time before the well is controlled, an
analysis of the air quality impact from the unabated emissions, and a monitoring plan to
determine the actual air quality impact resulting from the blowout. A status report shall be
submitted to the Department of Health on a weekly basis until such time the control ot the
well is established.

27. During those periods of normal power plant and normal wellfield operations, the combined
emissions of hydrogen sulfide from the 25 MW geothermal power plant (A-834) and
associated wellfield (A-833) shall not cause an increase in the hydrogen sulfide ambient
concentration in excess of 5 ppb (above background) on a one-hour average at or beyond
the project boundary as monitored at any of the approved air quality monitoring stations and
so identified in the monthly monitoring report. As used in this context, a normal power plant
operation is a power plant which is operating without any pipeline cleanouts, upsets,
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equipment failure, malfunction or which is otherwise operating normally. A normal wellfield
operation is a wellfield in which no well drilling, flow testing, or abated well cleanout are
occurring and where the completed wells are not experiencing any equipment failure or
malfunction and are either shut-in, being used as an injection well, or connected to a sound
geothermal resource distribution system.

28. (Previously Deleted)

29. Prior to the commencement of any geothermal well drilling, abated well cleanout, or flow
testing operations which will result in the release of geothermal steam to the atmosphere, the
permittee shall submit to, and receive the approval of, the Department of Health a sampling
and testing protocol, identifying the analytical procedures and methodologies to be used
and the constituents to be measured, which shall seek to physically and chemically
characterize the particulate and aerosol emissions and corresponding ambient concentration
from these operations. Each collected sample shall be submitted to a qualified laboratory
for analyses within (5) days after the sample is collected. The permittee shall submit a copy
of the results of the analyses within five (5) days after receiving the results from the qualified
laboratory. The Department of Health may at any time require the permittee to analyze for
additional constituents or perform more frequent testing.
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CERTIFIED MAIL
RETURN RECEIPT REQUESTED

July 17, 1992
92-A480

Mr. Steven E. Morris
Vice President and General Manager
Puna Geothermal Venture
101 Aupuni Street, Suite 1014-8
Hila, Hawaii 96720

Dear Mr. Morris:

7

SUbject: Authority to Construct (ATC) No. A-834-796
Permit Modification and Compilation
2S MW Geothermal Power Plant
Located at TMK: 1-4-01:2 and 1-4-01:19, Kilauea Lower

East Rift Zone, Puna, Hawaii

The Department of Health, in accordance with the requirements of Chapter 91, Hawaii Revised
Statutes (HRS) , amended and compiled Chapters 11-59 and 11-60, Hawaii Administrative Rules
(HAR). These rules, among other things, amended the State's air quality rules, and became
effective on June 29, 1992.

Special condition number 1 of Authority to Construct (ATC) No. A-834-796 specifically notes that
the ATC may be revised to conform to the State's air quality rules. Pursuant to special condition
number 1 (as well as Chapter 3428, HRS, and Chapters 11-59 and 11-60, HAR), the Department
of Health has consolidated the prior permit changes and made additional minor revisions to ATC
No. A-B34-796 to conform to our most recent amendments to the State's air quality rules.

Enclosed with this letter are Attachments I and II. The conditions set forth in Attachments I and II
supersede in their entirety the conditions issued with ATC No. A-834-796 dated February 6, 1990,
and as modified on March 16, 1990 and January 13, 1992.

These modifi~tions shall become final twenty (20) days after receipt, unless before the twenty
(20) days expire, Puna Geothermal Venture submits a written statement to the Director of Health
either waiving its right to a hearing or requesting a hearing pursuant to Chapter 91 and Chapter
3428, HRS. If a hearing is requested, it will be held at a date, time, and place to be specified
later and conducted in accordance with Chapter 91, HRS. and the Rules of Practice and
Procedure of the Department of Health.

Very truly yours,

.-/_, ~/;' '.I"~-'~:...:.:c=-_-..-."",-~._

JOHN C. LEWIN, M.D.
Director of Health

Enclosures
c: DHSA, Hawaii



ATTACHMENT I. STANDARD CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A-834-796
APPUCATION NO. A-834
POWER PLANT

Modified and Complied: July 17, 1992

This permit is granted in accordance with the State of Hawaii Administrative Rules, Title 11,
Chapter 60, Air Pollution Control, and is subject to the following standard conditions:

1. This permit is non-transferable from person to person, from place to place, or from one
piece of equipment to another.

2. This permit is automatically void if construction has not begun within one year of the date
of issuance or if the work involved is suspended for one year or more.

3. This permit is automatically void when a Permit to Operate is issued or denied.

4. The facility covered by this permit shall be constructed as specified in the application for
Authority to Construct. There shall be no deviation unless additional or revised plans are
submitted to and approved by the Department.

5. This permit is not a guarantee that the facility will receive a Permit to Operate at the end of
the construction period, nor does it absolve the holder from the responsibility for the
consequences of non-compliance with all Rules, Regulations, and Orders of the
Department.

6. This authority, (a) shall not in any manner affect the title of the premises upon which the
equipment is to be located, (b) does not release the permittee from any liability for any loss
due to personal injury or property damage caused by, resulting from or arising out of the
design, installation, maintenance, or operation of the proposed equipment, (c) does not
release the permittee from compliance with other applicable statutes of the State of Hawaii,
or with applicable local laws, regulations, or ordinances, and (d) in no manner implies or
suggests that the Department, or its officers, agents, or employees, assumes any liability,
directly or indirectly, for any loss due to personal injury or property damage caused by,
resulting from or arising out of the design, installation, maintenance, or operation of the
proposed equipment.

7. The Department is to be notified promptly in writing upon completion of the construction or
installation of any equipment for which an Authority to Construct has been issued.

8. The operation of this equipment is sanctioned by this Authority to Construct provided that
the permittee has completed the following:

(a) Submittal of written notification of completion of construction or installation to the
Department;

(b) Submittal of Permit to Operate Application, Form AS-P-3, to the Department; and

(c) Adherence to all applicable 'special conditions' as included in the Authority to
Construct.



ATTACHMENT II. SPECIAL CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A·834·796
APPLICATION NO. A-834
POWER PLANT

Modified and Compiled: July 17, 1992

In addition to the standard conditions of the Authority to Construct, this permit is subject to the
following special conditions:

1. The permit conditions prescribed herein may at any time be revised by the Department of
Health to conform to any Federal or State promulgated air quality rules on geothermal
facilities.

2. The total fugitive isopentane emissions from all ten (10) Ormat Energy Converter (OEC)
modules shall not exceed 0.4 Ibs/hr or exceed 1000 ppm from any seal, flange. valve or any
other fugitive emission point when measured from a distance of two (2) inches from the point.
The permittee shall perform measurements on all fugitive isopentane emission points, as a
minimum, on a weekly basis. The permittee shall take immediate corrective actions upon
identifying any isopentane emissions in excess of 1000 ppm when measured from a distance
of two (2) inches.

3. Records shall be maintained on all isopentane emission measurements, the amount of
gallons of isopentane purchased, the amount of isopentane transferred to and from the OEC
modules, and the amount of isopentane released to the atmosphere. The records shall be in
a permanent form suitable for inspection, shall be made available upon request by the
Department of Health, and shall be retained for at least three (3) years fOllowing the date of
such records. A report on the amount of isopentane released to the atmosphere shall be
submitted to the Department of Health on an annual basis.

4. The geothermal fluids injection system shall include at least two (2) geothermal injection
wells, a spare fluid pump, and a spare noncondensable gas compressor. The backup
injection system equipment shall be maintained in good operating condition at all times and
shall be utilized immediately upon identification of any malfunctioning equipment.

In the event of an equipment malfunction or upset condition which results in a situation where
the two geothermal injection wells are not capable of handling the total geothermal resource
being utilized by the power plant, the power plant production and the associated geothermal
resource being used shall be immediately reduced accordingly to the handling capacity of
the two ..injection wells.

5. The diesel engine generator and the diesel firewater pump shall be fired only on diesel fuel
oil no. 2 with a maximum sulfur content not to exceed 0.5% by weight.

6. The unabated cleanout of a pipeline utilizing the geothermal steam is prohibited. If the
geothermal steam is used in the pipeline cleanout, the geothermal steam shall be directed
through the hydrogen sulfide abatement equipment. The permittee shall utilize a cyclonic
muffler or other equivalent device designed to minimize particulate and brine aerosol
emissions, and direct venting into the vertical direction. In no case shall any abated pipeline
cleanout coincide with any abated well cleanout, well drilling which opens new hole, or well
flow testing operations, or commence if the emergency steam release facility is being utilized
by the power plant. If emergency steam releases from the power plant occur during any
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pipeline cleanout, the pipeline cleanout operations shall be terminated as quickly as
practical. Prior to any pipeline cleanout, the Department of Health must be Informed in
writing, a minimum of two (2) days prior to commencement and so concur. The public shall
be notified a minimum of 24-hours in advance by notices in the newspapers of general
circulation in Hawaii County. In addition, the permittee shall make a reasonable effort to
notify all residents living within 3,500 feet of the permittee's property boundary a minimum of
24-hours in advance of any pipeline cleanout. Each pipeline cleanout shall not exceed 20
minutes in duration and shall occur only in the daytime.

7. The permittee shall install, operate, and maintain a minimum of three (3) meteorological
monitoring stations, three (3) air quality monitoring stations for hydrogen sulfide and one (1)
PM,o monitor. The monitoring stations required in any permit for the wellfleld may be used
towards fulfilling this requirement.

Prior to the commencement of plant operations, the permittee shall submit the siting of the air
quality and meteorological monitoring stations for the Department of Health's approval. The
permittee shall include with the siting locations a list of the monitoring equipment installed at
each station and any anticipated modifications. As a minimum, two ambient air quality
monitoring stations for hydrogen sulfide and one meteorological monitoring station shall be
fUlly operational prior to commencement of plant operations. All three meteorological
monitoring stations, three ambient air quality monitoring stations for hydrogen sulfide and the
one PM10 monitor shall be installed and fully operaional on or before August 15, 1992. The
permittee shall maintain a file of all measurements, including the monitoring system
performance evaluations; calibration checks; and adjustments and maintenance performed
on the system or devices. The measured data shall meet U.S. EPA capture requirements
and quality assurance guidelines. As a minimum, a quality assurance check shall be
conducted on each monitoring station every-other-day.

The air quality monitors shall be equipped with an alarm or acceptable equivalent system
that is designed to page and notify the permittee or a governmental agency on a twenty-four
hour basis of ambient hydrogen sulfide concentrations in excess of 10 ppb on a twenty-four
hour a~erage and 25 ppb on a one-hour average. The permittee shall immediately notify the
Department of Health and the Hilo District Health Office of any exceedance above 10 ppb on
a twenty-four hour rolling average and 25 ppb on a one-hour average.

Two (2) copies of the data file in a format acceptable to the Department of Health shall be
submitted on an annual basis. The data file shall be in a format that can be utilized by a
personal computer for ready extraction of data. The air quality and meteorological data shall
be summarized and submitted monthly in writing to the Department of Health. Additional
information on the monitoring stations and on the data collected shall be submitted upon
request by the Department of Health.

8. At the discretion of the Director of Health the permittee may at any time be required to install,
operate, and maintain additional air quality and meteorological monitoring stations, but only
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after due notice to the permittee on the reasons for the proposed change and providing the
permittee an opportunity to respond within seven (7) days.

9. All access roads into the permittee's property shall be limited to authorized personnel only.
Twenty-four hour staffing shall be in place during plant operations.

10. The emergency steam release facility, consisting of two (2) rock mufflers, chemical storage
tank(s) and associated equipment, shall be installed, maintained, and be fully operational
prior to commencement of plant operations. Each rock muffler shall be capable of handling
a steam flow rate of 570,000 Ibs/hr or 100 percent of the total power plant steam flow,
whichever is greater.

11. The emergency steam release facility shall only be utilized under one or more of the
following conditions:

a) Failure of the electrical transmission lines out of the power plant or some incident that
tripped all the steam turbines and OEC units;

b) Complete upset of the geothermal fluid injection system;

c) Pressure in the steam lines exceeds safety design set points; or

d) Any upset situation which would otherwise result in a release of unabated steam to
the atmosphere.

12. The emergency steam release facility shall be equipped and maintained at all times with a
minimum three-day operating storage capacity of sodium hydroxide. The chemical
abatement system shall operate automatically when steam is released through the rock
rnurnerts). The hydrogen sulfide concentrations shall be continuously monitored both
downstream and upstream of the chemical injection point. A sodium hydroxide treatment
mole ratio of 4 to 1 (NaOH/H2S) will be used initially and the abatement efficiency monitored.
The optimum mole ratios will be determined during the hydrogen sulfide abatement
operations.

Upon utilizing the emergency steam release facility, the permittee shall take immediate action
to the extent practical to reduce the steam flow and pertorm the necessary corrective actions.
The steam flow rate shall be reduced, as a minimum, to 50 percent of full flow within four (4)
hours after initiating the use of the emergency steam release facility.

13. The permittee shall immediately notify the Department of Health of any operational upsets,
equlpment failure or malfunction which would allow an increase in the emissions of hydrogen
sulfide, particulate matter or isopentane. The permittee shall apply best available control
technology for the air emissions and take immediate steps to correct the condition. The
permittee shall take appropriate action in accordance with Special Condition Nos. 15 and 17
if the hydrogen sulfide ambient concentration exceeds the specified limits in Special
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Condition Nos. 15 and 17. In addition, a written report shall be submitted to the Department
of Health within five (5) days of the occurrence. The report shall include a description of the
malfunctioning equipment or abnormal operation, the date of the initial failure. the estimated
resultant emissions, time and duration of the event, and the methods utilized to restore
normal operations. Compliance with this notification provision shall not excuse or otherwise
constitute a defense for any violation(s) of this permit, law. rule or order which results from
the operational upset, equipment failure or malfunction.

14. The permittee shall maintain a 24-hour telephone service to accept calls concerning this
Authority to Construct. This telephone number must be fully operational prior to
commencement of construction.

15. The operation of the 25 MW geothermal power plant during periods of operational upsets,
equipment failure or malfunctions shall not cause or contribute to an exceedance of the
hydrogen sulfide ambient level of 10 ppb on a twenty-four-hour rolling average or 25 ppb on
a one-hour average at or beyond the project boundary. Should any of the approved air
quality monitoring stations indicate a hydrogen sulfide ambient concentration greater than 10
ppb on a twenty-four-hour rolling average or 25 ppb on a one-hour average, the permittee
shall take immediate action terminating, within two (2) hours of the exceedance, all power
plant activities not associated with normal power plant operations and contributing to
hydrogen sulfide emissions. Following the reduction in project emissions, if the monitoring
stations still indicate hydrogen sulfide ambient concentrations in excess of 10 ppb on a
twenty-four-hour rolling average or 25 ppb on a one-hour average, the permittee shall curtail
the power plant operations, unless the permittee can conclusively show to the Department of
Health that the project operations and emissions are not contributing any impact to the
monitoring site. If the hydrogen sulfide ambient concentration is below 10 ppb on a twenty
four-hour rolling average and 25 ppb on a one-hour average after the project emissions have
been reduced, the permittee shall maintain the emissions at this reduced level until such time
the Department of Health is assured that the resumption of full activity shall not result in
another exceedance of the hydrogen sulfide ambient level of 10 ppb on a twenty-four-hour
rolling average or 25 ppb on a one-hour average.

The permittee shall submit a written report to the Department of Health within five (5) days of
the occurrence. The report shall include the date, time and duration of the exceedance, the
estimated project emissions and any other emission sources that may have contributed to
the exceedance, and all corrective measures and actions taken to reduce project emissions
to a minimum. Compliance with this notification provision shall not excuse or otherwise
constitute a defense for any violation(s) of this permit, law, rule or order.

16. (Previously Deleted)

17. During those periods of normal power plant and normal wellfield operations, the combined
emissions of hydrogen sulfide from the 25 MW geothermal power plant (A-634) and
associated wellfield (A-633) shall not cause an increase in the hydrogen sulfide ambient
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concentration in excess of 5 ppb (above background) on a one-hour average at or beyond
the project boundary as monitored at any of the approved air quality monitoring stations and
so identified in the monthly monitoring report. As used in this context, a normal power plant
operation is a power plant which is operating without any pipeiine cleanouts, upsets,
equipment failure, malfunction or which is otherwise operating normally. A normal wellfield
operation is a wellfield in which no well drilling, flow testing, or abated well cleanouts are
occurring and where the completed wells are not experiencing any equipment failure or
malfunction and are either shut-in, being used as sn injection well, or connected to a sound
geothermal resource distribution system.

18. (Previously Deleted)

19. During normal power plant operations, the hydrogen sulfide emissions from the 25 MW
geothermal power plant shall not exceed one pound per hour (one-hour average). During
periods of malfunction or regularly scheduled maintenance, best available control technology
shall be applied for the hydrogen sulfide emissions.

20. The Department of Health may at any time with reasonable cause, request the permittee to
install, operate, and maintain emission monitors to continuously measure and record the
hydrogen sulfide and isopentane emissions at any specified location in the power plant.

21. Prior to the commencement of any abated pipeiine cleanout utilizing the geothermal steam,
the permittee shall submit to, and receive the approval of, the Department of Health a
sampling and testing protocol, identifying the analytical procedures and methodologies to be
used and the constituents to be measured, which shall seek to physically and chemically
characterize the particulate and aerosol emissions and corresponding ambient concentration
from these operations. Each collected sample shall be submitted to a quaiified laboratory for
analyses within five (5) days after the sample is collected. The permittee shall submit a copy
of the results of the analyses to the Department of Health within five (5) days after receiving
the results from the qualified laboratory. The Department of Health may at any time require
the permittee to analyze for additional constituents or perform more frequent testing.
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COMMENTS:

Attached ia & copy of our response to Kayor Inouye's letter reqardin9
recommendationa developed by the Ha~ali county Energy Advl~ory Commission.
We will hold this letter until we reoiave & copy of your response, then
sand our letter to the "ayor. As disou,~ed, this will ~ssu~e that the Mayor
reoiev8S the response fro~ both DOH and DLNR at ~h. sam. timA. Although we
understand that flow testin9 has been delayed until the middle ot next week,
the Mayors's office has requested that we send oar ~esponse8 to them as soon al
possible.
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STAT!! 01" HAWAII
DEPAFtT"'1!NT OF HEALTH

P. O. IlOI( SUI

HONOLULU, tIAWA.l1 Mtol In rel:llJ, Ple"'~ reter \0:
f.ND-CAII

July zr, 1992
92-354

The HonorableLorraine R. Inouye
Mayor
County of Hawaii
25 Aupunl Stroot
Hllo. HawaII 96720

Dear Mayorrye: lCf\l\.~ ~
This Is In respenes 10yO\.lr leiter regarding the list 01 recommendations on health and
safely lesues relallng fo g90lhermai energy developed by the HawaII County Energy Advisory
Commission and the Issue of funding and additional positions 'or geothermal-retaled regulatory
activities.

The attached comments prepared In response to the recommendations made by the Commission
should help to assure Ihe Commission thai geothermal resource development can continue
w~hout poslng an unacceplable Ihreal to public health or Bafety.

With regard 10 the IssuD of funding lind poslllona for geothermal activIties, Ihe legislature did
provide three posilion. 10 provide 24'hour, seven-days·a,wllek surveillance. The funding Issue
has boon wor1<ed out with the Oepartmant of Budl/et and Finance. and we will be sbls \0 provide
the necessary Inspection and monllor1ng to Insure propel regulation of gaothlirmalllCliVlties.

Thank you for br1nglng your concerns 10 my attention. and p1eese be assured of our conllnued
efforts In protecting the heatth of the residents of the Big Island.

•k-----
Allachmenl
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COMMENTS TO ENERGY ADVISORY COMMISSION RECOMMENDATIONS
ON llEOTHERMAL. HEALTH AND SAFETY ISSUES

The commleslon recommended a number of actions prior to allowing any geothermal plant to go Into
production of electricity. Our comments to 8HCh of the concerns raised are 88 follows:,

I. FlOW TEST ALL PRODUCTION WELLS WITH CYCLONIC MUFFLERS AND FULL
ABATEMENT.

Full abatement, Including the use 01 cyclonic mufflers, will be required during now lests. More
specifically:

a. Condition 18 otthe Authorlty to Construct (ATC) rsqulrss the use Ofa cyclonic mut1ler
or olhQr equivalent device during drilling. abated well elsanout and flow testing
cparsnons.

b. Condillon 22 of the ATC prohibits unabated venllng of a geothermal well.

AII8chment A 18 a copy ollhe ATC for further reference.

2. DO A COMPLETE GEO-CHEMICAL ANALYSIS OF THE RESOURCE.

Condition 20 Of tM ATC requires testing and analySes of the steam condensate, Bloam,
partioulates and/or gases eman81lng lrom each well. The sampling and te811ng ahall be
pertormed once on experiencing the first sturn release, at least once dUrlng abated well
cleanout and once dUrlng the te~t operaUonu. During normal operlltione of each well, there
Is an annual sampling and tesllng requirement II the hydrogen SUlfideconcentrallon does not
deviate more Ihllll 10 percentlrom the previous measurement. lithe devlallon Is more thllll
10 percen\, the leating ill required every BlJ( monlhll.

Page 8 01 the ATC contains the list of constnuerns that will be tested and analyzed.

3. SET STATE STANDARDS FOR EACH TOXIC COMPONENT IDENTIFIEDIN THE RESOURCE,

The Clean Air N:A Amendments of 1990 (OM) have dluconllnued me system of establishing
ambient air quality stendems for pollutants. In the fulure, critena pollutants are the only
pollutants that will have ambient air quality standards. All other pollutants, especially
hazardous air pollutants, will be controlled through technology-based emission limits and the
effec;\iveness verllled through residual nsk assessment.

Many 01the pollutants In the geothermal nUld/gas have emission limits established through
the Faderal NESHAP program and there are some thaI WIll eventually have emission IImlls
through the Hazardous Alr Pollutants (HAP) program. Geothermal sources will be required
to comply wRhthese limits. Also, there will be Borneconstituents 01 the geothermalateMl/gas
that may nol have any emission limits, such ae cart>on dloxlde, and some of the
hydrocarbons.
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COMMlNTS TO ENERGY ADVISORY COMMISSION RECOMMliiNDATlONS
ON GEOTHERMAL HEAL.TH ANI) SAFETY ISSUES {oonl'd.} Paue 2

4. DO A COMPLETE GEOTHERMAL HAZARDS RISK ANALYSIS BASED ON WORST CASE
CONDITIONS AND A 70·VEAR DURATION OF UPSET AND OPERATING CONDITIONS.

•
A complete hazard analyais has been completed baaed on worsl esse condillons and used
In developing the Emergency Response Plan (ERP). The hazards analysis Will be revised.
If necessary, es additional data becomes available.

5. REDEfiNE THE EMERGENCY RESPONSE PLAN PLAN BASED ON THE ABOVE.

The ERP Is a living document and will be rBclBflnedlrevlsed as needlld.

6. BEGIN BASEUNE EPIDEMIOLOGICAL SnJOIES ON HEALTH IMPACTS OF LIVING CLOSE
TO THE GEOTHERMAL SITE.

Thfl Depaltmenl of Heatth has compietecltwo baseline health surveys Of residents living In
Leilani estates, one In 1985 and the other In 1990. We will continue to monitor the health
status 01 this communlly and other communilles near geothenmal facililles. The Centers for
Dlaease Control haa been raquesteo 10 assist In eveluatlng exl.lIng data and c1eveloplng
atudles to further deflna pOSSible heallh effects that may be associated with geothermal
development.

7. ESTABLISH WATER QUALITY STANDARDS.

The Department of Health has developedd~nklng water quality stanoaros and surface waler
quality standsrds.

D~nklng waterqualitystandards arefound in the Department'sAdministrative Rules, Chapter
11·20. and Information on the rvlllS oan be obtained from Mr. WilliamWong, Managerof the
Drinking Watllr Program.

Sutfeoe waterquality standsrdsarefound In the Department's Administrative Rules, Chapter
11·54, and Information on tha rules can bll obtained from Mr. Denis Lau, Manager of the
CleanWater Branoh.

8. ESTABUSH REINJECTIONWillMONITORING INACCORDANCE WITH EPA AND GODDARD
AND GODDARD ENGINEERING RECOMMENDATIONS.

M e)(\enslve monitoring progrem hasbeene6labllshed to assure lhat ground walerresources
are not adveraely Impacted by geothermal fluids that are Injected Into the ground. A listing
oIthll monitoring parameters 18 found In Attachment B.
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COMMI!NTS TO I!NE!.RQY ADVISORY COMMISSION RECOMMENDATIONS
ON GEOTHERMAL HeALTH AND SAFETY ISSUES (oont'd.) page 3

9. DEVELOP SHUT-DOWN PROCEDURES AND REQUIREMENTS IN THE EVENT OF THE
FAILURE OF Rj:INJEC110N, WITH BONDING TO ASSURE COMPLETION.

The Department of Land and Natural RasourC88 will respond to this question.

10. ADDRESS AND RESOLVE THE PROBLEM OF HANDLING AND DISPOSAL OF ANY
HAZARDOUS WASTE PRODUCED FROM GEOTHERMAL OPERATIONS.

The Hazardous Waste program has tested geothermal wastes and found that none measured
thus far qualities as a hazardous substance under the Federal hazardous waste rules.
However, If suoh waste 1$ generated In the future, the program will attend to the issue in
accordance with present RCM requirements and future State hazardous waste rules.

ii, IF THE RISKS ARE NOT ACCEPTABLE OR THE RISKS CANNOT BE MITIGATED IN AN
ACCEPTABLE MANNER, STOP THE PROJECT AND CONSIDER MOVING TO A SAFER
LOCA110N.

DOH Is responsible for evaluating and regulating the environmental and health risks related
to the project, Relooating the project for whatevar reason \s a policy deolslon whioh Is
beyond the jurisdictiOll of this Department.
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Htaltb Director
P.O. Bol 3378
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July 17. U92

Dr. Jobn C. Lewin, Direotor
Department ot Health
P.O. 80X 3378
Honolulu, KawaU 96801-9984

D.... or. IAotol,n:

ThA attaeh9d list of r~oomm~nd.tion. on haalth and ,a1ety
i,'u,. relatin; to ,sothermal enerwy wa, developed by the
Hawaii county In• .,gy Advisory co~lg.ion after eompleting
~~i~ lnvestl,atlon lnvo1v!ni a panel ot expert. an4 w.,
.ubDltte4 to m. fo~ _y attention. a.oau•••11 at the••
feoommendation. relate to reguL,tory ~nQtion. ot or invoLve
tho P~p.r~m.ne of H.a1eh, %'n .aking you to r ••pond to m.
bltor. flow telting begins with explanations about how these
oonoorno arc boing a4dr.~~.d.

w. Yo~ld appreoiate your provid!n; oomprehenslve lDtQ~m.~lon
vith reqardl ~o what 1. e¥latinq or haa al~..dy been done,
what L. ,01nt ~o bo dono, what 1. tho soope ana oKtont ot
work tor what will ba 40n., and the timetrame involved tor
.ach of the reoo...ndationa. tf an1 ~eoomaend.t!on will no~
be addressed, plea,. explain Why.

Tn addition, s1noa the fundi~9 and additional positions
requa.ted by tha l).pa~t=.lIt of Health for 'leothel:'lllal related
rG9\11.tory aotivity have been racantly curtaileA, pl••se
explain to •• What adju.t••nt. DOH 1. p1annin9 to .aKa to
ensure \IS of their ability to properly requlate geother~a1
davelopment on tne 111anO or Hawall. I am ••pacially
concerne4 with how the reoomnendat1ons of our Geothet'1lal
Mana9e1tent Flan wlll b. met.

your pro~pt attention and respon.. to the.e important
oonoerna 1. requested.

SiMer-ely yours,

Enclosure



Whereas the lnucn Advisory Cq=d,lIa!Qn holds the bealth an4
aat.ty ot thll ~11a to be or utao.~ 1Dportange, w. tin4
that: ceru1n bNlth and eatety 181\1•• re1.md to ;eothermlll
deVel0pall' Oft the B1g Itlland hllve not bean tully addresslIld
and w. tb-.rafora J;eeowaend the follewintJl

sefor-flowin' any ~eotbarmal plan~ to ge !ft~O produ~~ion
of alec lo1tr'

1 rlow test all p~04uetiGft yell. with cyolonic
.",fllArA IU\. IuJ,1 Gat_ora,_

I. De. c;o..pl.u 9Co-gheld,~l ~aly.i. gf t.he
resource •

.3 • Set stat. atcmdards ro~ .ach toxio component
ieenUt1.4 in 'the ~e80\trca.

J. . Do a complete ,.athenal haza~c1s ri.k anal~.1.
ba.ad Oft wCln~ case OOl\41tion. and a 70 y••r

.cSw:ation of upset. anel oPQ'at.iD9 conditions.

I. Redefine the emer9ency response pl.an based on the
above.

G. Betin baaolJ.no ati.C..£'Q104Jical a't\a~u.•• 0,. health
1IIpaQta of livilVJ alo~. to ttl- geotbenal .lta.

7. z.tabl1.b water qu.li~l atandards.

8. htablillh n1n~eotiOD .811 IU:Inito~intJ in acc=-danca
filth !PI. Inri GOddard 1U\d. Qo4dard Enq1neerinq
~.coamen~~ians.

Deval~ .huc-down procedttr.. aftd requlraaaD~. in
th. _VaDe of ~e faU1U:. of &"einjecd.on, with
bonding tto a••ure eoapl.1::Lon.

&44Z'ell. an4 1:••01ve ~ pwo"'lea. gt banen, in'l and
diapo•• l of any haa.riw. waste pr04\lceCS from
V.Qtb~l ope~4tion•• .

11. zt the rlek. are no~ a=C.»~.~l. O~ the ~i.k. cannot
be a1t19atecl in an aGcaptaJ:tl••ann.., atop the
project and consider aovinq to ••af.~ location.
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Mayor
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101 Aupuni Street, Suite 325 • Hila, Hawaii 96720-4262 • (BOB) 961-8251 • Fax (808) 969.7049

August 3, 1994

Ms. Virginia Goldstein
Director, Planning Department
County of Hawaii
25 Aupuni Street
Hila, Hawaii 96720

Dear Ms. Goldstein:

Re: Definition of "Best Available Control Technology"
(BACT) in GRP-2

You have asked about the definition of "best available
control technology" (BACT) as it is used in GRP-2's condition 22
on noise control. The permit defines BACT as "the maximum
degree of control for noise concerns taking into account what is
known to be practical and economically viable." The term "best
available control technology" appears to be derived from
42 USC §7479(3), which is part of the Clean Air Act. In that
section, it states that BACT is determined on a case by case
basis of, taking into account energy, environmental, and
economic impacts and other costs, what is achievable for the
facility. The Clean Air Act is applicable to industrial plants
and concerns air quality rather than noise control as does
condition 22 of GRP-2, but the general guidelines .appear
applicable. The decision of whether provisions taken are the
"best available" is a decision of that which will bring about
appropriate results, meaning a legally acceptable noise level,
at an economically feasible (not necessarily the cheapest) cost.

Please contact this office if there are questions.

Sincerely,

FG:pc
25601

RICHARD D. WURDEMAN

::~,
FREDERICK GIANNINI
Deputy Corporation

...

Counsel



STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

JOHN WAIHEE

GOvERNOR OF HAWAU

REF:WL-LC

Honorable Lorraine R. Inouye
Mayor
County of Hawaii
2S Aupuni Street, Room 213
Hilo, Hawaii 96720

Dear Mayor &_

P.O. BOX 621

HONOLULU. HAWAII 96809

AUG 10 1992

WILLIAM W. PATY. CHAIR~

BOARO OF LAND AND NAtuRAL RESOURe'!::'>

O:EPUT~ES

JOHN P. KEPPELER. II
DONA L. HANAIKE

AQUACUL HiRE DEVELOPMENT

PROGRAM

AQUATIC RESOURCES

CONSERVAT ION AND

ENVIRONMENTAL AFFAlRS
CONS~RVATION ANO

RESOURCES ENFORCEMENT

CONVE VANC ES
FORESTRy AND WILDLIFE

HISTORIC PRESERVATION

PROGRAM
LAND MANAGEMENT

STATE PARkS

WATER AND LAND D'EVELOPMENT

This is to respond to your July 20, 1992 letter regarding health and safety issues
related to geothermal development.

Question 9 falls primarily under the Department of Land and Natural Resources'
(DLNR) rules, regulations and procedures for drilling of injection wells. Puna Geothermal
Venture (PGV) has planned three injection wells, KS1-A, KS-3 and KS-4, to dispose of all
geothermal fluids produced during operation of the PGV well field and power plant.
KS-3 and KS-4 will function as the primary disposal wells and KS1-A will be the back-up
well. If an injection well fails to properly function, it will be abandoned according to the
procedures set forth by DLNR. In the unlikely event that the overall system fails, the
production well will be shut down, similarly-under procedures set forth by DLNR.
Furthermore, a $250,000 bond has been filed by PGV and will remain in force for the life
of the wells and will not be released until these wells are properly abandoned. Please be
assured that we are closely monitoring all activity to insure that the wells are constructed
and operated in accordance with the drilling permits issued by DLNR. Any such operation
involving either the shutdown of an injection well or production well, will be closely
monitored by our staff personnel.

As you know, the risks of geothermal development have been thoroughly reviewed
and procedures implemented to mitigate any potential risks. You have my assurance that
DLNR will make every effort to continue to effectively monitor and enforce our rules,
regulations and permit requirements.

I
;'
l/

Note: KS-4 has not been drilled yet.
c: Dept. of Health .

c -trept. of Bus.JEcon. Dev. & Tourlsm

WILLIAM W PATY
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ROYALTY CALCULATION

History
1979-1987 state of Hawaii Board of Land and Natural
Resources sets royalty rate at 10% for various
geothermal mining leases

1/89 U.S. Department of the Interior Minerals
Management Service (MMS) announces geothermal
resource valuation rules to be updated

8/90 State of Hawaii Department of Business and
Economic Development and Tourism's Natural Energy
Laboratory of Hawaii hires then independent
consultant Steve Morris for consulting work re
proposed sale of HGPA steam to PGV (Morris is now
Vice President and General Manager of PGV)

12/90 PGV (Maurice Richard) requests 60% waiver of
royalties for 8 years based on resource value of 33%
electricity revenues - response pending Board action
on resource valuation

early 1991 State of Hawaii Department of Land and
Natural Resources DOWALD hires consultants Brad
Mossman and Steve Morris to assist in royalty review

3/91 PGV proposes Proportion of Profits Method
(uses Perkins Coie to lobby MMS through Geothermal
Resources Association)

PGV proposes Percentage of Proceeds method
as backup (at 27%)

6/13/91 DOWALD presents various geothermal resource
evaluation methods to members of Land Board

11/91 MMS new rules are promulgated - changes favor
industry and feature additional expenses allowed
(e.g. H2S abatement equipment), 2X BBB bond rate
mUltiplier, no 2/3 generating deduction limit

2/92 Board member Chris Yuen expresses interest in
royalty issue; inquires if link to price of oil
could be factored in

DOWALD enquires of California and Nevada
regulators if any royalty calculations are
based in part of oil price - no one knew of any
examples (MMS uses alternative fuels method for
purposes other than electrical generation 
space heating, greenhouse, etc.)

-1-



early 1992 steve Morris, now with Constellation
Energy (PGV partner) says even under new MMS netback
rules (that may yield $0 first few years) PGV will
pay some kind of royalty, possibly as an advance
against future royalties ($100-150K range)

3/92 MMS provides seminar on new rules; Ormat and
Perkins Coie attend (Ormat has projects with federal
mining leases that pay royalty under MMS netback
method)

other

4/92 Board Member Chris
assigned study of netback
materials

Yuen's
method,

student help
DOWALD sends

Geothermal steam Act of 1967 set stage for federal involvement
in geothermal

feds began collecting royalties in 1979

Payor Handbook is in preparation by MMS

3/92 seminar on MMS new rules: MMS has 18 projects, royalties
$14-16 million

netback method preferred by MMS over percentage of proceeds
method

consultant Dan Lum favors percentage of proceeds method as
simplest method, least sUbject to error, favors valuing
resource at 100% of electricity revenues (MMS says most
negotiated percentages are between 35% -50% though examples
exist ranging from 20% to 100%)

MMS administers no by-product royalties at present, but sulfur
will be recovered at Geysers for commercial purposes in near
future

Valuation Methods in California and Nevada

of 2723 MW of electricity produced, 65% of resource is sold
in "arms length" transactions, most by % of proceeds method,
balance by $1.--/1000 pounds of steam per hour

35% use "no sales" method (same company produces steam and
produces electricity), many use netback method, some use
alternative fuels method, Navy uses negotiated percentage of
electricity revenues

Source Documents

PGV Geothermal Mining Lease R-2 (Board set royalty rate at

-2-



10%)

Administrative Rule 183-31 - provides for royalties to be
calculated on value of resource as measured at the wellhead
or, if steam is not sold, to establish the value of the
resource by some other reasonable method

statute (HRS 182-18) - board may waive royalty payment up to
8 years

statute (Act 315, SLH 1991) - DLNR to share royalties: 20%
to OHA, 30% to County.

-3-



Discussion of Various Royalty Yields for Proposed
Methods of Valuing Geothermal Resources

Notes:

1. Geothermal Mining Lease R-2 dated May 16, 1983 fixes the
royalty rate at 10% for 35 years. There is, however, no such
determination for a method for evaluating geothermal resources in
a situation where the resource is not sUbject to "direct sale", but
is used by the lessee to produce electricity in its own power plant
which is then sold to an electric utility. Various methods of
evaluating the resource produce various values for the resource and
therefore different royalty yields for the State.

2. By statute, the Board of Land and Natural Resources may waive
royalty payments to the State for any fixed period of time up to
but not exceeding eight years.

3. with the adoption of Act 315, SUi 1991, geothermal royalties
must be shared with OHA (20%) and the county where the resources
are produced (30%). It is unclear as to whether the BLNR can
legally waive royalty payments of which a portion has been
designated to another agency (i.e. OHA, County).

4. Figures used in the graph and table are from PGV's March 1991
confidential projection.

5. Although the U.S. Department of the Interior Minerals
Management Service will not disclose specific examples, it has
noted that geothermal lessees usually have resource valuations
ranging from 20% to 100% of electricity revenues with many in the
35% to 50% range.

6. In a letter dated December 11, 1990, PGV requested a 60% waiver
of royalties for 8 years based on a resource valuation of 33% of
gross electricity revenues. A response from DLNR is still pending
board action.

7. Inquiries have been made to three geothermal regulators on the
mainland as to whether or not examples of geothermal valuation
methods exist that reflect and account for fluctuations in the
price of oil, which is an important factor in determining
electricity revenues received by the developer. To date none have
been received, although one regulator thinks there may be one such
example in Utah. In general it appears that oil price factors in
geothermal valuation methods are not common in the western united
States.

-4-



PGV 1

This method is known as the "proportion-of-profits" method.
It was proposed by PGV in March 1991 as their preferred method of
resource valuation. In this method, operating costs for
transmission and generation and a steamfield (resource) cost are
deducted from gross revenues to calculate operating income. An
allocation percentage equal to the percentage of steamfield assets
to total capital assets is applied to the operating income.
Steamfield costs are then added back to this amount and the
resulting figure is the resource value.

Except for the first seven years, this method yields the least
royalties to the state over the 35-year projected life of the PGV
project.

PGV 2

This method is one of three "percentage of proceeds" methods
presented on the graph. It values the resource at 27% of the gross
revenues received from the sale of electricity and was proposed by
PGV in March 1991 as an alternative to the proportion of profits
method presented above.

This method yields the second least royalties to the state
over the projected life of the project, except for the first eight
years.

PGV 3

This is the second of three "percentage of proceeds" methods
presented on the graph. It values the resource at 33% of gross
revenues from the sale of electricity and was used by PGV to
evaluate the resource in its December 11, 1990 letter to Mr. Paty
requesting a 60% royalty waiver for eight years. This request
contained slightly different projected figures from PGV's March
1991 figures, but the value of the resource was stated on page 5
as 33% of total electricity revenues generated.

This method yields the third least royalties to the state,
except for the first nine years of the project.

Old NB/DPR

The U.S. Department of the Interior Minerals Management
Service (MHS) uses either the percentage of proceeds method {such
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as PGV 2 and PGV 3) or one of two netback methods: netback
depreciation method and netback return on investment method, to
evaluate geothermal resource values in situations such as the PGV
case where electricity, not the geothermal resource, is sold by the
lessee (i.e. no "direct sale").

The Old Netback Depreciation Method deducts the costs of
transmission and generaton from the gross electricity revenues, as
well as deductions for depreciation of capital and a return on the
undepreciated assets based on the average industrial bond rate
modified by a mUltiplication factor. The old method provided a
ceiling on generating costs of 2/3 of the tailgate value (gross
revenues minus transmission costs).

Only the Old Netback Depreciation Method is presented here
since it yields slightly more to the state than the return on
investment method. Additionally, since the MMS promulgated the
revised rules in November 1991, adopting a new netbaGk depreciation
method, the "old" method is presented solely for purposes of
comparison.

This method generates the second highest royalties to the
State over the project lifetime, giving more than twice the yield
of the percent of proceeds methods, except in the first three
years.

MMS NB/DPR

The New Netback Depreciation Method adopted by the MMS in
November 1991 allows a mUltiplication factor of 2 to be applied to
the industrial bond rate for calculating the return on
undepreciated capital. The ceiling on generating costs is
eliminated. The new rules also provide additional specifications
on which generating and transmission costs are allowable for
deduction.

This method yields the third highest royalties to the state
except in the first seven years, in which it provides very low
yields. It allows for the deduction of costs which are high
compared to revenues during the start-up years; these costs are
especially high when compared to the first years of the old netback
method due to the changing of the bond multiplier.

W.R.A.M.

Water Resource Associates' Method is the third of the three
percentage of proceeds methods shown in the graph. Mr. Dan Lum's
proposed percentage for valuing the geothermal resource is loOt,Of
electricity revenues. This method was used to calculate royalt1es
for the HGP-A project, and yields the highest royalties to the
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state both initially and throughout the life of the project.

Analysis of PGV's Eight Year Waiver Request

PGV has requested a 60% waiver of royalties for the first
eight years of operations based on valuing the resource at 33% of
electricity revenues. Using their March 1991 figures, this would
result in a royalty yield to the State over the first eight years
of $1,982,640, instead of $4,956,600 without the waiver.

This yield (with 60% waiver) would be slightly greater (by
$262,330) than the yield given by the new netback depreciation
method. Thus, the new netback depreciation method gives the
developer the greatest assistance in the early years, even without
any waiver.

Disadvantages and Advantages of Using the New Netback Method

Disadvantages:

o The New Netback Method is not as simple as the percenta~e
of proceeds methods. It requires detailed operating and
capitalization figures from the developer which must be analyzed
for deduction eligibility. Several steps are required to compute
the value of the resource. Accounting records must be obtained
from the developer. An audit function would likely be called for
to assure accuracy of supplied figures.

o The overall royalty yield is higher (6.4% of total
lifetime revenues) than the yields of the methods proposed by the
developer (2.5% to 3.3% of total lifetime revenues). This is
likely to be a disadvantage for the developer (though the low
yields in the early years would be an advantage).

o compared to the yield of the WRAM (10% of total lifetime
revenues) the lower netback yield is a disadvantage to the state.

Advantages:

o The New Netback Method yield of 6.4% is still relatively
high, yielding a total of over $100,000,000 in royalties over the
35-year projected life of the project.

o The New Netback Method requires little or no royalties
from the developer in the difficult start up years.

o The New Netback Method provides a high yield after the
first eight years.

o The New Netback Method has a long history and extensive
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use within the MMS and the geothermal industry, and has recently
undergone a lengthy pUblic review and revision process that
reflects the thinking of both industry and government.

o The New Netback Method provides a stable valuation method
since many factors are accounted for, including average current
bond rates and current operating expenses.

o Adopting the New Netback Method would eliminate the need
for any waiver of royalties by the board

o Technical assistance is available from the MMS in
applying the New Netback Method to state of Hawaii geothermal
projects.

-8-



STEAM VALUATION FOR ROYALTIES - DIRECT SALE

STEAM SALE CONTRACTS

Method of Payment

$ per 1000 pounds per hour of steam delivered

Range of Prices in the Geysers

$1.60 - $1.80 per 1000 pounds per hour

Annual Resource Value for a 25MW Project (600,000 pounds)

$1.60 - $8,409,600

$1.70 - $8,935,200

$1.80 - $9,460,800

(600,000 pounds X 24 hours X 365 days X $1.60 per 1000 pounds
per hour = $8,409,600)

Calculation of Royalty

10% X $8,409,600 = $840,960

10% X $8,935,200 = $893,520

10% X $9,460,800 = $946,080

-9-



STEAM VALUATION FOR ROYALTIES - "NO SALES"

PERCENTAGE OF PROCEEDS

Method of Calculation

Allocation of electricity revenues

Range of Percentages Allocated to Steam Value

35% - 50%

Annual Resource Value for a 25 MW Project (600.000 pounds)

35% - $4,139,100

42% - $4,966,920

50% - $5,913,000

(25 MW plant X 90% availability X 24 hours X 365 days X $0.06
per kWh price for electricity X 35% allocated to steam value:

25,000kw X 90% X 24 X 365 X $0.06 X 35% = $4,139,100)

Calculation of Royalty

10% X $4,139,100 = $413,910

10% X $4,966,920 = $496,692

10% X $5,913,000 = $591,300

-10-



PROPORTION OF PROFITS METHOD

In this method, proposed by the Geothermal Resources
Association, transmission operating costs, generating operating
costs, and resource operat ing costs are subtracted from gross
revenues to calculate operating income. To calculate the value of
the resource, an allocation percentage is applied to the operating
income, and the resource operating costs are added back to that
product to arrive at the value of the resource.

The Proportion of Profits method differs radically from the
netback method in several regards. First, it allows the deduction
of resource operating costs in the calculation of the resource
value. These costs are not allowable deductions under the present
netback method. Second, this method does not include capital costs
of transmission and generation, return on investment, or
depreciation and return on undepreciated assets. Third, this
method first subtracts resource operating costs from revenues and
then adds them back to the resource operating income share to
determine the value of the resource. The resource operating income
share is based on the premise that the resource (steam) contributes
to a proportionate share or percentage of the total assets. In the
hypothetical case used here for illustrative purposes, the
percentage of resource assets to total assets is 24.45%. This
percentage is applied to the operating income to determine the
operating income share. Then resource costs are added back to the~
operating income share to determine the resource value.

Hypothetical figures for 1995 are as follows:

Total Revenues
Minus

Transmission Operating costs
Minus

Generating operating Costs
Minus

Resource Operating Costs

Operating Income

Royalty Amount
(Based on 10% of the resource
value)

Dollars(S)
20,000,000

(400,000)

(4,000,000)

«(,l9(),668

4,336,000

433,600
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NETBACK RETURN ON INVESTMENT METHOD - using no tailgate limit, a
mUltiplication factor of 2.0, and a BBB industrial bond rate of
9.5% (figures from PGV 3/91)

1992 Transmission Costs

Operation and Maintenance
Annual return on Allowable capital
Investment
($7,00,000 X 9.5% X 2.00)

Total

1992 Generating Costs

Operation and Maintenance
Annual return on Allowable capital
Investment
($60,165,000 X 9.5% X 2.0)

Total

1992 Total Revenues

minus

1992 Transmission Deduction

1992 Tailgate Value of Electricity

1992 Generating Deduction

Value of the Geothermal Resource

1992 Royalty Amount
(10% of resource value)

-12-

170,000

1.330,000

1,500,000

3,634,000

11. 431. 350

$15,065,350

16,469,000

1,500,000

14,969,000

15,065,350

°
°



NETBACK DEPRECIATION METHOD
multiplication factor of 2.0,
9.5% (figures from PGV 3/91)

1992 Transmission Costs

using no tailgate limit, a
and a BBB industrial bond rate of

Operation and Maintenance
Depreciation (35 year s.l.)
Interest on Undepreciated Balance
($6,800,000 X 9.5% X 2.00)

Total

1992 Generating Costs

Operation and Maintenance
Depreciation (35 year s.l.)
Interest on Undepreci.ated Balance
($58,446,000 X 9.5% X 2.0)

Total

1992 Total Revenues

minus

1992 Transmission Deduction

1992 Tailgate Value of Electricity

1992 Generating Deduction

Value of the Geothermal Resource

1992 Royalty Amount
(10% of resource value)

-13-

170,000
200,000

1,292,000

1,662,000

3,634,000
1,719,000

11, 104,740

$16,457,740

16,469,000

1,662,000

14,807,000

16,457,740

o
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NETBACK RETURN ON INVESTMENT METHOD - using no tailgate limit, a
mUltiplication factor of 2.0, and a BBB industrial bond rate of
8.0% (figures from PGV 3/91)

1992 Transmission Costs

Operation and Maintenance
Annual return on Allowable Capital
Investment
($7,00,000 X 8.0% X 2.00)

Total

1992 Generating Costs

Operation and Maintenance
Annual return on Allowable Capital
Investment
($60,165,000 X 8.0% X 2.0)

Total

1992 Total Revenues

minus

1992 Transmission Deduction

1992 Tailgate Value of Electricity

1992 Generating Deduction

Value of the Geothermal Resource

1992 Royalty Amount
(10% of resource value)

-14-

170,000

1, 120,000

1,290,000

3,634,000

9,626,400

$13,260,400

16,469,000

1,290,000

15,179,000

13,260,400

1,918,600

191,860



NETBACK DEPRECIATION METHOD
mUltiplication factor of 2.0,
8.0% (figures from PGV 3/91)

1992 Transmission Costs

using no tailgate limit, a
and a BBB industrial bond rate of

Operation and Maintenance
Depreciation (35 year s.l.)
Interest on Undepreciated Balance
($6,800,000 X 8.0% X 2.00)

Total

1992 Generating Costs

Operation and Maintenance
Depreciation (35 year s.l.)
Interest on Undeprecia~ed Balance
($58,446,000 X 8.0% X 2.0)

Total

1992 Total Revenues

minus

1992 Transmission Deduction

1992 Tailgate Value of Electricity

1992 Generating Deduction

Value of the Geothermal Resource

1992 Royalty Amount
(10% of resource value)

-15-

170,000
200,000

1. 088! 000

1,458,000

3,634,000
1,719,000

9,351.360

$14,704,360

16,469,000

1,458,000

15,011,000

14,704,360

306,640

30,664



Royalty Yields for Proposed Methods of Valuing Geothermal Resource
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Recoaaendations to the Division ot Water Resource Manageaent

The Division ot Water Resource Management ("DWRM") has
specitically asked that I recommend an appropriate method to be
used in determining the value ot geotheraal resource. While
positive arguments can be made for each ot the methods described
in this report, none of the methods is universally accepted as
being the best aethod or the most appropriate method.

Based on my review of the methods being used in the industry,
I believe it is in the best interest of the DWRM to use the netback
valuation method that is being used by the MMS to value geothermal
resources produced froa Federal leases. I believe the netback
method is lc,gical, it can be applied consistently to all DWRM
projects an() the MMS has spent consiJerable tiae and effort to
develop a method that protects the 1nter~Bt of the resource owner
without being unfair to the developer. Following the lead of the
MMS provides DWRM with an established, supportable and consistent
method of valUing geotheraal resources.

In addition, although the
considerable amount of information
expenses of the power plant, it is
process.

netback method requires a
about the cost and operating
a reasonably simply valuation

I also recom.end that new leases provide for a specific method
of valuing geothermal resources in the event of a "no sale" or non
arms-length sale of the resource. Adding this type of provision
should also be considered as a part of any lease renegotiations or
extensions.
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PUNA GEOTHERMAL VENTUR~
A Hawaii Partnership '.. .' '·0

AIJ.' 43

June 27, 1994

Keith W. Ahue, Chairperson
Department ofLand and Natural Resources
P.O. Box 621
Honolulu, ill 96809

tnv ..
• (i/- u,

lAND Lr. ."~ JU? (~
t: ~'-L(jh1ENT

SUBJ: PROPOSED CHANGE IN PLAN OF OPERATION

Dear Mr. Ahue,

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in the
Geothermal Amendment Application (March 1992) and subsequent changes previously submitted
to your office by PGV and including our request ofMay 23, 1994. The proposed change hereby
submitted for your approval is as follows:

KS-9

xs-u

KS-5

- Modification of production well

- Drill as a development well

- Drill as a development well

Should you or your staff have any questions, please contact me.

Sincerely,

~sG-'I~-f
Environmental Manager

c: L. White
D. Berube
G. Davidson

File: POO

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box. 30, Pahoa, Hawaii 96778



PUNA GEOTHERMAL VENTURE
A Hawaii Partnership
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Hay 23, 1994

Keith W. Ahue. Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGE IN PLAN OF OPERATION

Dear Mr. Ahue,

Puna Geothermal Venture (PGV) is proposing to modify our Plan of
Operation as presented in the Geothermal Amendment Application
(March 1992) and subsequent changes previously submitted to your
off ice by PGV and inc Lu d ing our reque st March 28, 1994 wh i ch wa s
approved by DLNR on April 6, 1994. The proposed change hereby
submitted for your approval is as follows:

KS-9

KS-13

KS-12

- Modification of production well

- Drill as development well

- Drill as development well

Should you or your staff have any questions, please contact me.

Sincerely,

~G-,
Thomas G. Kizis
Environmental Manager

c: S. Morris
D. Berube

File: POO

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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Hay 23. 1994

Keith W. Ahue. Chairperson
Department of Land and Natural
P.O. Box 621
Honolulu, HI 96809

Resources

SUBJ: PROPOSED MODIFICATION OF WELL KAPOHO STATE 9 (KS-9)

Dear Hr. Ahue,

Puna Geothermal Venture (PGVj hereby requests your approval to
modify Well Kapoho State 9 (KS-9).

We plan to undertake this modification of KS-9 in order to clear
a partial obstruction in the 9 5/8" tieback casing at the depth
of 390 feet. The modification procedure will involve milling out
the obstruction and then installing and cementing a protective
inner casing string. This is the normal modification procedure in
the geothermal industry. A temporary cement plug will be placed
in the well to isolate the steam reservoir until the work is
complete.

Enclosed is our KS-9 modification program for your review and
approval.PGV is proceeding with preparations to commence this
work as soon as possible after approvals are in hand from the
DLNR and the State Department of Health. Prior to beginning this
work, we will meet with your staff to discuss our plans.

Should you or your staff have any questions, please contact me.

~G-/\ '5
Thomas G. Kizis ~
Environmental Manager

c: S. Horris
D. Berube
T. Arizumi (DOH)
V. Goldstein (HCPD)

File: KS-9

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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P'UNA GEOTHERMAL VENTURE
A Hawaii Partnership

Harch 30. 1994

Keith W. Ahue, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJ: BRINE SYSTEM MODIFICATIONS/SCHEDULE CHANGE

Dear Hr. Ahue,

As requested in your letter to us of October 13, 1993-, Puna Geo
thermal Venture (PGV) hereby notifies you that we would like to
undertake a planned power plant shutdown commencing on April 10 of
this year or shortly thereafter for the purpose of completing im
provements to our facility's brine handling system that will in
crease our brine processing capacity. These modifications were out
lined in our initial request to your office of January 27, 1994.

We anticipate that these modifications will take approximately
six (6) days to complete. We will advise you promptly should
there be a major change in our plans.

Should you or your staff have any questions, please contact me.

~iZq-/\~
Environmental Manager

c: S. Morris
D. Berube
V. Goldstein (HCPD)
B. Anderson (DOHl

File: Power Plant

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



~ JOrlN WAIHEE

GOVERNOR OF AA,WAH

REF:WL-EK

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

HONOLULU. HAWAII 96809

APR -6 1994

KEITI1 W. AHUE, CHAIRPERSON
BOARO OF LAND AND NATURAL RESOURCES

D£PUTlE~:i

JOHN P. KEPPHEA. II
DONA L. HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSE RVATlON AN[>

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

PROGRAM
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT

Mr. Steven E. Morris
Vice President and General Manager
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Morris:

Proposed Change to Plan of Operations

Your proposed change to the plan of operations to drill Kapoho State No. 13
(KS-13), followed by Kapoho State No. 12 (KS-12), both as development wells, submitted
by Mr. Thomas G. Kizis' letter of March 28, 1994 is approved.

Please note that after drilling has reached final target depth, and before a well
cleanout test or injection test is performed, you will be required to designate each well as
either a production or an injection well.

Should you have any questions, please contact Mr. Manabu Tagomori of the Division
of Water and Land Development at 587-0230.

Very truly yours,

LS~ 0-- -fPw-
KEITH W. AHUE

c: Mr. Thomas G. Kizis
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Resources

Harch 28. 1994

Keith Ahue. Chairperson
Department of Land and Natural
P.O. Box 621
Honolulu, HI 96809

Dear Mr. Ahue.

SUBJ: PROPOSED CHANGE IN PLAN OF OPERATION
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Puna Geothermal Venture (PGV) is proposing to modify our P;~ of
Operation as presented in the Geothermal Amendment Application
(March 1992) and subsequent changes previously submitted to your
office by PGV and including the request of September 7, 1993 sub
mitted by the State Department of Health and approved by your
office on October 18. 1993. The proposed change hereby submitted
for your approval is as follows:

KS-13 - Drill as development well

KS-12 - Drill as development well

Should you or your staff have any questions, please contact me.

Sincerely.

~KiC?:S/~S
Environmental Manager

c: G. Davidson
L. White

File: POO

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961·2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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Barch 28. 1994

A Hawaii Partnership
PUNA GEOTHERMAL VENTURE

Keith W. Ahue. Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu. HI 96809

SUBJ: BRINE SYSTEM MODIFICATIONS

Dear Hr. Ahue. -....}

As requested in your letter to us of October 13. 1993. Puna Geo
thermal Venture (PGV) hereby notifies you that we would like to
undertake a planned power plant shutdown commencing on April 3 of
this year or shortly thereafter for the purpose of completing im
provements to our facility's brine handling system that will in
crease our brine processing capacity. These modifications were out
lined in our initial request to your office of January 27. 1994.

We anticipate that these modifications will take approximately
six (6) days to complete. We will advise you promptly should
there be a major change in our plans.

Should you or your staff have any questions. please contact me.

Sincerely. • ,

~~:~S'
Environmental Manager

c: S. Morris
D. Berube
V. Goldstein (HCPD)
B. Anderson (DOHl

File: Power Plant
'- ..

14·3860 Kapoho Pahoa Road. Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa. Hawaii 96778



i'IAR 26 '94 01:49P~1 pun" GEO VEnTuRE (808) 965-7254

~. w

PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

Maroh 2B, 1994

Keith W. Ahue, Chairperson
Department of Land and Natural Resouroes
P.O. BOle 621
~onolulu, HI 96809

SUBJ, BRIYE SYSTEM MODIFICATIONS

Dear Mr. Ahue,

P.2

As r~quested in your letter to us of O~tober 13, 19~3, funa Geo
thermal Venture (fGV) hereby notifies you that we would like to
undertake a planned power plant shutdown oommenoinqun April 3 of
this year or shortly thereafter for the purpose of qompletinq im
provements to our tacility's brine handling system ~hat will in·
crease our brine processinll capacity. These mOdificati.ons were out
lined in our initial request to your o~~ic. o~ January 27, 1994,

We antioipate that these modifioations will take approximately
six (6) davs to oomplete. We will adviee you promptky should
there be a major change in our plans.

Should you or your staff have any questions, pleaseeontact me.

Sinoerely. • '\

~~:~r
Environmental Hanag~r

0, S. Morris
D. Berube
V. Goldstein (HCPD)
B. Anderson (DOH)

Filel power Plant

'-,

14·3860 Kapoho Paba, Ro'd, Pahoa, Hawaii 96778 • (808) 961·2786 • Facsimile (8Q8) 935·5562
Post Office Box 30, Panol, Hawall9677S



JOHNWAIHEE
GovERNOR OF HAWAI~

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
DIVISION OF WATER AND LAND DEVELOPMENT

P.O. ilOX373

HONOLULU, HAWAII 96809

FEB 14 1994

KEITH W. AHUE, CHAIRPERSON
BOARD Of' LAND AND NATURAL RESOURCES

uEpunES

JOHN P. KEPPElER, 11
DONA L HANAIKE

AOUACULTURE OEVELOPl.4ENT
PROGRM4

AOUATIC RESOURCES
BOAnNG AND OCEAN RECREATION
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERvATION
LAND l.4ANAGEl.4ENT
STATE PARKS
WATER AND LANO DEVELOPMENT

Mr. Steven E. Morris
Vice President and General Manager
Puna Geothermal Venture
745 Fort Street Mall, Suite 1804
Honolulu, Hawaii 96813

Dear Mr. Morris:

Planned Power plant Shutdown

Your planned power plant shutdown for the purpose of installing a redundant brine
line and other valve and piping improvements, submitted by Mr. Thomas G. Kizis' letter of
January 27. 1994, is hereby approved.

We would appreciate your scheduling the repair work to be perfonned on week days
so that we may have our representative monitor and assist you in these activities.

---~

;1,,' ------------ 1

U TAGOMORI
r-Chief Engineer

GA:ek

Should you have any questions, please contact Mr. Gordon Akita of the Flood
Control and Mineral Resource Branch at 587-022'2
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January 27. 1994

Keith W. Ahue. Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu. Hi 96809

..-,
\. .;,n

""..:.
p\
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SUBJ; PLANT MODIFICATIONS

Dear Mr. Ahue,

As requested in your lette r to us 0 f October 13. 1993, Puna Geo
thermal Venture (PGV) hereby notifies you that we would like to
undertake a planned power plant shutdown commencing on or about
March 9 of this year for the purpose of installing a redundant
brine line and other valve and piping improvements.

We anticipate that these modifications will take approximately
five (5) days to complete. We will advise you promptly should
there be a major change in our plans.

Should you or your staff have any questions, please contact me.

<"0
..e-

r-
C.-:Poe>
l> :::r

z ~C z 1"1)o.
rc~ . (..U '-.,
fl >-t.~ " ./

"""=: or" fi"lr: ....-:~
r' ~.110 -0 ~-- ~ (j.,) --~:rn rn::::::::0
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c; S. Morris
D. Berube
Hawaii County Planning Department

File; Power Plant

Sincerely. .

~i~/~
Environmental Manager

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



•vV

PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

January 27. 1994

Keith W. Ahue. Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu. Hi 96809
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SUBJ: PLANT MODIFICATIONS

Dear Mr. Ahue.

As requested in your letter to us of October 13, 1993, Puna Geo
thermal Venture (PGV) hereby notifies you that we would like to
undertake a planned power plant shutdown commencing on or about
March 9 of this year for the purpose of installing a redundant
brine line and other valve and piping improvements.

We anticipate that these modifications will take approximately
five (5) days to complete. We will advise you promptly should
there be a major change in our plans.

Should you or your staff have any questions. please contact me.

~,~/~
Environmental Manager

c: S. Morris
D. Berube
Hawaii County Planning Department

File: Power Plant
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14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

October 27. 1993

Keith W. Ahue. Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu. HI 96809
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SUBJ: UIC INJECTION WELL PRESSURE TESTING

Dear Mr. Ahue.
I
i

Puna Geothermal Venture (PGV) would like ~o notify yclu that we will
be performing the required casing press~~test~~ "f injection
well KS-4 on Sunday. October 31. 1993 at ap~~O~~ately 7:00a.m.

»>

I have enclosed our notifications to the DOH for your information.
Should you or your staff have any questions. please contact myself
or PGV Wellfield Superintendent Greg Davidson.

"-

Thomas G. Kizis l~~
Environmental Manager

Sincerely.

~G-/

c s S. Morris
D. Berube
G. Davidson
M. Tagomori (DLNR)

File: UIC

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



STATE OF HAWAII

JOt"" WAIHEE

GOvERNOR OF UAW,II.1l

REF:WL-LN

DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O_ BOX 621

HONOLULU, HAWAII 96809

-OCT '8 -1993

DEPUtiES

JOHN P. KEPPELER, 11
DONA L. HANAIKE

AQU~CUL1URE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVA-TION AND

ENVIRONMEN1AL AfFAIRS
CONSERVAT ION AND

RESOURCES ENFQRCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

PROGRAM
LOND MANAGEMENT
STArE pARKS
WATER AND LAND DEVELOPMENT

Honorable John C. Lewin, M.o.
Director
Department of Health
P. O. Box 3378
Honolulu, HI 96801

Dear Dr. Lewin:

Request to Amend Puna Geothennal Venture Plan of Operations

This is in response to your September 7, 1993 request to amend Puna Geothermal
Venture's (PGV) Plan of Operations to limit the Department of Health's jurisdiction over
noise monitoring to only drilling activities and not to normal production situations.

For your information, the Plan of Operations submitted in compliance with HAR
§13-183-55 and approved by the Board of Land and Natural Resources, covers all
activities related to the development of geothermal resources including both drilling and
production. Therefore, the Plan of Operations is applicable as it now stands. Since the
Department of Health has delegated noise monitoring and enforcement during PGV's
routine operations to the County of Hawaii, a Memorandum of Agreement between
Department of Health and the County detailing this delegation would satisfy the provisions
of the Plan of Operations.

Should you have any questions or if we can be of further assistance to you, please
feel free to have your staff contact Mr. Manabu Tagomori of the Division of Water and
Land Development at 587-0230.

Very truly yours,

c: Dept. of Bus. Econ, Dev. & Tourism
County of Hawaii
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DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621
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OCT I 3 1993
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Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, HI 96813

Dear Mr Morris:

Approval of Planned Activities

This is to remind you that in accordance with the Dcpamncnt's Administrative Hull'
13-183-56, all planned well field and/or power plant modification and mnintcna nco work
that will impact the production and/or injection wells must be approved by our
department prior to proceeding with the work.

Requests for approval must include a description of the planned artrvrt n-s and he
submitted at least ten (10) working days prior to the scheduled work start-up (btl'. This
will allow us sufficient time to review and act on the request and to coordinate and
schedule any required inspection and monitoring.

Should you have any questions on this matter, please corit act Mr. ~l,lI1,lhll

Tagomori at 587-0230.

Very truly )'OUIS.

~(~~~E .(fV-t-
Chairperson

bc: Mr. Eric Tanaka. DOWALD
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DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621
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OCT 13 1993
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Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, HI 96813

Dear Mr. Morris:

Puna Geothennal Venture Site Inspections

This is to inform you that pursuant to the Department's
Administrative Rule 13-183-54, my staff will be taking photographs as
necessary during our site inspections as a part of their inspectional reports,
These reports and photographs are required to document the site activit ics
and conditions and will be retained in our files as permanent records.

Should you have any questions regarding this matter, please feel free
to call me or have your staff contact Mr. Manabu Tagornori at 587-0230.

Very truly yours,

r;k 0-- ,(y-~
KEITH W. AHUE
Chairperson

be: Mr. Eric Tanaka, DoWALD



PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

September 20. 1993
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Resources
Keith Ahue. Chairperson
Department of Land and Natural
P.O. Box 621
Honolulu. HI 96809

SUBJ: POWER PLANT SHUTDOWN

Dear Mr. Ahue.
.L ~. "P

~ 7- c:? rf
"

• _I 0'r." ,-n ••

Puna Geothermal Venture would like to inform you t~~~e h~e a
planned maintenance shutdown of power plant oper,iiions from
immediately after peak load time on Friday. September 24 until just
prior to the beginning of the peak load period on Monday. September
27.

The primary purpose of the shutdown will be to upgrade the wellhead
control interface to our central control station through the in
stallation of a complete redundant control system. We will also
take this opportunity to perform some routine maintenance.

Should you or your staff have any questions. please contact me.

~G/~~
Thomas G. Kizis
Environmental Manager

c: S. Morris
D. Berube

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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13 All: 29
DEPARTMENT OF HEALTH

P. O. BO)( 3378 OIV. OF WA TER &
HONOLULU. HAWAII 96801L AND DEVELOPMENT

September 7, 1993

f >(.L I

JOH,.. C. LEWI,... M.D.

DIRECTOR OF HEA.LTH

In reply, please refer to:

To:

From:

The Honorable Keith W. Ahue, Chairperson
Department of Land & Natural Resources

John C. Lewin, M.D ~~J, \
Director of Health~~

Subject: REQUEST TO AMEND PUNA GEOTHERMAL VENTURE (PGV)
PLAN OF OPERATIONS

Thank you for your September 1, 1993 response to Dr. Bruce
Anderson's earlier memo dated August 10, 1993 to Jack Keppeler.
As your letter stated, we agreed to notify the County of Hawaii
by letter that routine environmental monitoring of the operating
PGV facility is the County's responsibility as stipUlated in
their Geothermal Resources Permit (letter to Mayor Yamashiro
enclosed) .

We believe that the letter to Mayor Yamashiro clearly states our
position on environmental monitoring. Hence, I am requesting
that you amend the PGV Plan of Operation to reflect that DOH will
be responsible for environmental monitoring only during well
drilling/resource development and in case of emergencies.

If you have any questions on this matter, please have your staff
contact Jimmy Ikeda of the Environmental Health Services Division
at 586-4576.

Ene.

c: Noise & Radiation Branch
Clean Air Branch, EMD



PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

S~pt~mh.r 20. 1993

Keieh Ahue. Ch~irperBon

Departmen~ of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

8UBJ. POWER PLANT SHUTDOWN

D""r Mr, I\huCl.

~una ~eQtherm$l Venture would like to inform you th~t we have 0

planned maintenanoe Bhutdown ot power plane operations from
immediately after peak lead time on Friday, S~pt~mber 24 until ju~t

prior to the be9innin9 of the penk load p~rtod On Monday, September
27.

Th. pr1mary purpo.e ~~ rhe ~hll~rlnwn will hA ~n "pqr~rte th~ wellhe~d

control interface to our central control 6ta~1on through ~he 1n
stallal:".ion of a complete redundant c o n ux c L uyu1;.em. We will also
take this opportunity to perform 5Qme routine maintenance.

Should you or your seaff have any que8tions. plQa5~ contact me.

Sincerely, .

~G,~~
Thomall G. Ki:zis
Environmental Hanager

e, S. Morrill
O. Berub4

14 .)M61) Kapoho P.M. Road, Pahoa, Hawaii 96178 • (80S) 9~1-2786 • Facsimile (SO~) 935·5562
PO!:t Otlice l:SQ,; .,0. pahoa. Hawd.1I ')() 178



,. .. ·v·"
, ,

,~~

JOHN WAIHEE

GOVERNOR OF HAWAII

To:

From:

All: 29
DEPARTMENT OF HEALTH

'10'.' U··,· "'ATER &P. O. BOX 3378 U, v . t h
HONOLULU, HAWAII 96801L AND [;EVi:.LOPMENT

September 7, 1993

The Honorable Keith W. Ahue, Chairperson
Department of Land & Natural Resources

John C. Lewin, M.D ~~J, \
Director of Health~~

JOHN C. LEWIN, M.D.

DIRECTOR OF HEALTH

In reply, please refer to:

Subject: REQUEST TO AMEND PUNA GEOTHERMAL VENTURE (PGV)
PLAN OF OPERATIONS

Thank you for your September 1, 1993 response to Dr. Bruce
Anderson's earlier memo dated August 10, 1993 to Jack Keppeler.
As your letter stated, we agreed to notify the County of Hawaii
by letter that routine environmental monitoring of the operating
PGV facility is the County's responsibility as stipulated in
their Geothermal Resources Permit (letter to Mayor Yamashiro
enclosed) .

We believe that the letter to Mayor Yamashiro clearly states our
position on environmental monitoring. Hence, I am requesting
that you amend the PGV Plan of operation to reflect that DOH will
be responsible for environmental monitoring only during well
drilling/resource development and in case of emergencies.

If you have any questions on this matter, please have your staff
contact Jimmy Ikeda of the Environmental Health Services Division
at 586-4576.

Enc.

c: Noise & Radiation Branch
Clean Air Branch, EMD
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JOHN WAIH~~

GOVE ANOR 0'- t-IAWAU

JOHN C. LEWIN, M.D.

DIAiECTOR OF HEAL,TH

STATE OF HAWAII

DEPARTMENT OF HEALTH

P. O. BOX 3378

HONOLULU, HAWAII ~6aol

August 27, 1993

The Honorable Stephen K. Yamashiro
Mayor, County of Hawaii
25 Aupuni Street
Hila. Hawaii 96720

Dear Mayor Yamashiro:

In reply, please refer to:
File:

The purpose of this letter is to bring to your attention a regulatory jurisdictional issue
that needs to be resolved relating to noise associated with operations at the Puna Geothermal
Venture (PGV) project.

Since PGV began operating last April, we have received numerous complaints from
residents in the areas surrounding the project primarily concerning noise and air quality.
Various individuals have been demanding that my staff enforce the noise limits in the
Geothermal Resources Permit (GRP) issued by the Hawaii Planning Commission or in the
Plan of Operations that is approved by the State Department of Land and Natural Resources
(DLNR). We do not believe we have the authority to enforce conditions in a county permit
nor do we think that this is appropriate. Further, it is the opinion of the Attorney General
that DLNR's Plan of Operations only applies to drilling activities.

It is our opinion that the County is in the best position to regulate noise during normal
power plant operations and to enforce conditions in the GRP. The Department of Health will
continue to monitor and regulate noise related to drilling activities through DLNR's Plan of
Operations.

We recognize that your staff may not be trained or equipped to respond to noise or air
quality complaints, as indicated in the August 18, 1993, letter signed by your Planning
Director. Therefore, we are prepared to offer training and we are willing to assist in
procuring monitoring equipment. if necessary. We are also available for technical
consultation.



The Honorable Stephen K. Yamashiro
Mayor, County of Hawaii
page 2
August 27, 1993

Please contact me or Bruce Anderson at 586-4424, to arrange for a meeting to discuss
this issue. We would like to resolve this issue as soon as possible to assure that the public is
protected from unreasonable noise that may be associated with ongoing operations at the PGY
project.

Yery truly yo

JOHN C. LE
Director of Health

Enclosure

c: John Keppeler, DLNR
Virginia Goldstein



I. Clearly the AG is using the HAR to establish his opinion. First of all, the rule that
requires the POO is in Subchapter 7, Leases and Mining Operations, thus implying that it
pertains to specific activities on the lease site, namely mining operations. This section of our
rules mentions mostly drilling aspects of any such mining operations. The rule itself, 13-183-55,
states that the lessee may not commence operations of any kind until a POO is submitted.
However, the conditions set forth as being required of the POO can be interpreted to pertain only
to drilling-related or wellfield activities. Furthermore, the next rule, 13-183-56, dealing with
amendments to the POO, can be interpreted to largely pertain only to drilling-related or wellfield
activities. Therefore DLNR's effective authority (roughly "DLNR's Plan of Operations," as per
letter) can only be related to or applied to drilling or wellfield activities, even though the POO as
submitted may well contain other aspects of the operations on the lease site.

2. It is my opinion, however, that this is not so. First, our stipulation that the lessee "shall
not commence operations of any kind prior to submitting...a plan of operations" seems clearly to
indicate that a POO submitted per our rules must address "operations of any kind," whether
drilling or wellfield related or not.

3. Furthermore, this section is intended to insure that a lessee shall "conduct all operations
in a manner that conforms to the most prudent practices and engineering principles in use in the
industry," as per 13-183-54. In point, the term "operations" can be clearly seen to include
"mining operations," which is defined in 13-183-3 as "the process of excavation, extraction and
removal of minerals, and the development of any and all geothermal resources, from the
ground, design engineering, other engineering, erection or (of) transportation facilities and
port facilities, erection of necessary plants, other necessary operations or development
approved by the board preceding or connected with the actual extraction of minerals and the
development of geothermal resources." The bold phrases here are the clearest examples of
activities that can be conducted on a mining lease that indicate situations other than drilling
activities (as stated in letter). Therefore, the Plan of Operations required by 13-183-55 is clearly
intended to pertain also to activities not specifically stipulated in that rule.

4. Furthermore, the POO is clearly required for operations on lands leased to a lessee
through a "mining lease." This too is defined in 13-183-3 as "a lease of the rightto conduct
geothermal operations on State lands or reserved lands to discover, develop, produce, and
utilize geothermal resources therein." Only "develop" can be reasonably construed to include
drilling activities as per letter. Therefore again, the POO as required by DLNR can be
interpreted to have to include operations drilling-related and otherwise.

5. It is my conclusion that we need to inspect the text of the AG's opinion and respond. In
view of the evidence above, taken from our HAR, the POO must include information relating to
not only drilling and wellfield activities, but also operations pertaining to the bold items in (3)
and operations that can be reasonably construed to fall under the categories of developing,
producing, or utilizing geothermal resources, as per (4). It seems clear that such operations,
especially under (4), cannot be considered to be solely drilling and wellfield activities, but
encompass the entirety of activities allowed under a mining lease that occur on the leased lands.



STATE OF HAWAII
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Dr. John Lewin, Dir~cto~.f ealth

William W, Paty 1M'

•

WILLIAM W'. P.A1Y., CHAIRPERSON

eOA,RO,Of lA,NO "'No NA,UR,ll RESOUIlCfS

OlPUHfS

KEITH w. Ii,HUE
MANA8U. TAGOMORI

DAN T. Ko.CUl

AOUACUlTURE'O£VElOPME-NT.

,P~OGRAM . .
AOUATIC ,Rf-SOURCeS

CONS,EAVATION AND

ENVIRONMENT.At. AffAtR5

CONSERVATION AND
RESOURCES ENfORC£~,ENT

CONVEYANcrs: , , .
-f(JHESIRY ANO WILOll~[

HfSiolHC PRES.EAVATtON
PROGRAM

LAND M'ANAGEMEi-n

STAlE PARKS'·
WATER'RESoURCE MANAtxMEtH

SUBJECT: Memorandum of Understanding Regarding Puna Geothermal Venture
Noise Standards

Subsequent to the June 12, 1991 uncontrolled venting incident at Puna Geothermal
Venture's well. KS-8, new drilling and environmental standards have been adopted as
promulgated in the State/County Geothermal Management Plan.

This memorandum of understanding is to clarify the role of the Department of Health
and the Department of Land and Natural Resources in imposing and enforcing new noise
standards applicable to the Puna Geothermal Venture's operations.

It is our understanding that proposed standards submitted by PGV shall be subject to
approval by the State of Hawaii Department of Health and the County of Hawaii and will be
added to the Puna Geothermal Venture Plan of Operations as an amendment.

Notwithstanding the fact that these noise guidelines will be attached to the Plan of
Operations approved by our Department, enforcement and regulation of the noise levels shall
be the sole responsibility of the Department of Health,
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STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 62T

HONOLULU, HAWAII 96809

SEP - \ 1993

KEITH W. AHUE. Chairperson

BOARD OF lAND AND NAl"URAl l1ESOUAces

DEPUTIES

JOHN P. KEPPElER. II
DONA l. HANAIKE

AOUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

... RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

PROGRAM
lAND MANAGEMENT
STATE PAf'l,/<S

WAtER AND LAND DEVELOPMENT

Ms. Virginia Goldstein
Director
Planning Department
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720

Dear Ms. Goldstein:

Noise Limits for Puna Geothennal Venture

Thank you for your August 18, 1993 letter concerning noise monitoring regulation
and enforcement.

As you know, a meeting was held on August 19, 1993 between Mr. James Moulds of
your staff, Dr. Bruce Anderson of the Department of Health, Dr. Takeshi Yoshihara and
Mr. Dean Nakano of the Department of Business, Economic Development and Tourism and
Mr. Gordon Akita and Ms. Janet Swift of my staff on this issue. We understand that the
issue has been resolved and the Department of Health will be issuing a letter of clarification.

If you have any further questions on this matter, please have your staff contact
Mr. Manabu Tagomori of the Division of Water and Land Development in Honolulu at 587
0230.

Very truly yours,

c: Dept. of Health
Dept. of Bus., Econ. Dev. & Tourism
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Mayor
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V Or WATER9Jounfuof ~au.ntii
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l n 25 Aupuni Street, Room 109 • HUo, Hawaii 96720--4252
August 18, 1993 (B08) 961·8288· Fox (808) 961-9615

Mr. Keith Ahue, Director
Department of Land and

Natural Resources
P. O. Box 621
Honolulu, HI 96809

Dear Mr. Ahue:

Virginia Goldstein
: \/;~ , Director

Norman Olesen
Deputy Director

;\ 8 C3

Attached is a copy of a letter we are sending to Dr. Lewin,
Director of the Department of Health (DOH) on the sUbject of
noise monitoring, regulation and enforcement. We feel this to be
a very serious problem, particularly with regard to the pUblic
perception of government's ability to protect and safeguard their
right to a healthy and safe environment in which to live.

If the Department of Health does not in fact have the
responsibility for regulating and enforcing the noise addendum to
Puna Geothermal venture's amended Plan of operations (POO) agreed
to by the Department of Land and Natural Resources (DLNR) on
December 10, 1991, does DLNR have that responsibility? Can this
addendum be enforced via DLNR rules and procedures?

Could you please comment on the situation as is seen by your
department? We are particularly interested in the reason why a
condition of your plan of operations could not and cannot be
enforced by whatever agency that was given the power to enforce
that condition.

Thank you for your attention to this matter.

Sincerel~

~~:;. G DST~~
P~~~~g D ector

JEM:mjs/LDLNRNOI.893
Enclosure

xc: Mayor stephen Yamashiro
Bill Davis, Managing Director
Takeshi Yoshihara, Deputy Director, DBEDT
Manabu Tagomori, Deputy Director, DLNR



Stephen K. Yamashiro
Mayor

Virginia Goldstein
Director

Norman Olesen
Deputy Director

QIouutl1 of ~afuaH
PLANNING DEPARTMENT

25 Aupuni Street, Room 109 • Hilo, Hawaii 96720·4252
(808) 961·8288 • Fox (808) 961·9615

August 18, 1993

Dr. John Lewin, Director
Department of Health
state of Hawaii
P. o. Box 3378
Honolulu, HI 96801

Dear Dr. Lewin:

Our Geothermal Compliance Coordinator, James Moulds has been
discussing noise monitoring and enforcement with the head of your
Noise and Radiation Branch. During those discussions it became
apparent to us that what the County of Hawaii (COH) and other
government agencies have considered as noise regulations for Puna
Geothermal Venture (PGV) are not regulations, are not standards,
are not enforceable, and have never been enforceable. These
noise "regulations" are those delineated in the noise addendum
attached to the Department of Land and Natural Resources (DLNR)
permitted Plan of operations (POO).

Your staff also felt that any enforcement of noise conditions was
the responsibility of the County via its Geothermal Resource
Permit No.2 (GRP-2).

This is directly contrary to the understanding that the County of
Hawaii has had since the noise addendum was attached to the POO
issued by DLNR (December 10, 1991). Condition B-4 of that
addendum reads "The Noise and Radiation Branch or authorized
representative shall have jurisdiction over noise investigations,
enforcement procedures and noise monitoring". The Geothermal
Management Plan also implies that the Noise and Radiation Branch
have the regulatory and enforcement duties. Although the
definitions of "regUlatory" and "enforcement" are possibly being
used in a non-strict sense, the actions of the noise monitoring
personnel in communicating with Puna Geothermal Venture during
drilling and startup was definitely regulatory and enforcing.



'/

Dr. John Lewin, Director
Page 2
August 18, 1993

Could you please send us a letter discussing the above, detailing
your current position, listing what you understand your
Department's responsibilities to be, and advise us as to what
your Department is prepared to do in the future as regards noise
monitoring, regulation and enforcement? Although the County
clearly has a condition (Condition No. 24, GRP-2) requiring the
permittee to follow certain noise guidelines in the absence of
any State or County regulations, we are not equipped or manned on
a continuing basis to monitor noise emissions and from this data
determine if PGV is in compliance.

Thank you for your attention to this matter.

Sincerely,

~1VI~~(7~ JI (//A:r--
VI G IA G~~ST:~N
PIa ning Director

JEM:mjs
LDOHNOIS.893

xc: Mayor Stephen Yamashiro
Bill Davis, Managing Director
Keith Ahue, Director, DLNR
Dr. Bruce Anderson, Deputy Director
Tak Yoshihara, Deputy Director, DBEDT
Manabu Tagomori, Deputy Director, DLNR



urice A. Richard, Hawaii Regional
Development Manager

October 3, 1989
Page 13

23. The permittee shall notify the Planning Department and
any resident within 3500 feet of the permittee's project
boundary who has previously requested such notice, at least
twenty-four (24) hours in advance of the open venting of
each geothermal well and pipeline cleanout and 14 days
before commencement of drilling. Initial notification to
residents shall be made in writing, offering the
opportunity to be placed on the notification list. Any
other person may request to be on the list. The permittee
shall notify the Planning Department immediately prior to
the open venting of any geothermal well and pipeline
cleanout. The permittee shall notify the Planning
Department following completion of each geothermal well,
prior to the demobilization of the drilling rig.

24. Until such time a~ noise regulations are adopted by
the State or County, the permittee shall comply with the
following guidelines which shall be enforced by the
Planning Department:

a. During power plant and wellfield operations, the
permittee shall not exceed a general noise level of 55
dBA during daytime and 45 dBA at night at the current
nearest residence. For the purposes of the-se
guidelines, -night- is defined as the hours between
7:00 p.m. and 7:00 a.m.:

b. The allowable noise levels may be exceeded by a
maximum of 10 dBA; however, in any event, the
generally allowed noise level should not be exce~ded
more than 10 percent of the time within any 20-minute
period, and the permittee shall conduct all operations
so as to minimize the occurrence, frequency, and
duration of this impact noise;

c. The noise level guidelines specified above shall be
waived only for the specified duration of authorized
open geothermal well venting from all wells, steam
pipeline cleanout periods, and the drilling and
testing of wells from well pads E and F. During these
authorized periods, BACT shall be applied. In
addition, during the drilling and testing of wells
from well pads E and P, the permittee shall meet a
general noise level of 55 dBA during the day and 50
dBA during the night at the current nearest residence;
and



JOhN WAIHEE

GOVERNOR OF HAWAII

REF:WL-LC

TO:

FROM:

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

HONOLULU, HAWAII 96809

SEP - \ 1993

Dr. John C. Lewin, Director
Department of Health

Keith W. Ahue, Chairpersont0fJ I L.
Department of Land and Na~esources

KEITH W. AHUE. ChaIrperson

BOAFID OF t.ANO ArW NATURAL RESOURCES

OEPUTIES

JOHN P. KEPPElER, II
DONA L. HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

.. RESOURCES ENFORCEMENT
CONVEYANCES

FORESTRY AND WILDLIFE

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT
STATE PARKS

WATER AND LAlW DEVELOPMENT

SUBJECT: Request to Amend Puna Geothermal Venture (PGV) Plan of Operations

This is in response to Dr. Bruce Anderson's August 10, 1993 memorandum to Mr. Jack
Keppeler regarding the subject amendment to delete a portion of noise level requirements
under PGV's Plan of Operations.

We understand that the issue was resolved at the August 19, 1993 meeting between the
Department of Health, the Department of Business, Economic Development and Tourism,
the Department of Land and Natural Resources, and the County of Hawaii. We will act on
this request when the letter of clarification is issued by your office.

If you have any questions on this matter, please have your staff contact Mr. Manabu
Tagomori of the Division of Water and Land Development at 587-0230.
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GOVERNOR OF HAWAII
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STATE OF HAWAII
DEPARTMENT OF HEALTH

P. O. BOX 3378

HONOLULU, HAWAII 96801

August 10, 1993

JOHN C. LEWIN, M.D.

DIRECTOR OF HEALTH

In reply, please refer to:

I!HSDo DLNR-PGV

To: Jack Keppeler
Deputy Director, Department of Land & Natural Resources

From: Bruce S. Anderson, Ph.D.~/,~
Deputy Director for Environmental Health

Subject: Request to Amend Puna Geothermal Venture (PGV) Plan of Operation

ISSUE:

On December 31, 1991 the PGV Plan of Operation (part of the Geothermal Management Plan,
GMP) was amended to include provisions for Allowable Noise Levels that should govern PGV
activities for construction/drilling of new wells. Inadvertently, provisions also included allowable
noise levels for power plant and steam field operations which are inconsistent with the Hawaii
County Geothermal Resources Permits special condition #24.

State (Department of Health) resources to monitor PGV's normal operations are no longer available
to oversee this unenforceable condition in the PGV's Plan of Operation. We will continue to
monitor noise during drilling operations only as required under the GMP.

REOUEST:

We, therefore, request that the Allowable Noise Levels for PGV adopted on December 31, 1991 for
incorporation in the Geothermal Management Plan be amended by removing item #3 which reads as
follows:

"3. Power plant and steam field operations
53dBA Daytime (7:00 a.m. to 7:00 p.m.)
44dBA Nighttime (7:00 p.m. to 7:00 a.m.)

3.1 Allowable noise levels shall apply to any point along the boundary
of Puna Geothermal Venture project site. "

Approval and implementation of the above request would clarify current confusion about who needs
to monitor and enforce noise and air emissions from the PGV power plant, and would clear the way
for the County of Hawaii to enforce special condition #24 in their Geothermal Resources Permit.

If you have any questions or concur, please contact Jimmy Ikeda at 586-4576.
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GOVERNOR OF HAWAII

Si3 SEP 2 pi: 15
DEPARTMENT OF HEALTH

JOHN C. LEWIN. M.D.

OIRECTOR OF HEALTH

P. O. BOX 3378

HONOLULU, HAWAII 96601

August 27, 1993

The Honorable Stephen K. Yamashiro
Mayor, County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720

Dear Mayor Yamashiro:

In reply, please refer to:

File:

The purpose of this letter is to bring to your attention a regulatory jurisdictional issue
that needs to be resolved relating to noise associated with operations at the Puna Geothermal
Venture (PGV) project.

./

Since PGV began operating last April, we have received numerous complaints from
residents in the areas surrounding the project primarily concerning noise and air quality,
Various individuals have been demanding that my staff enforce the noise limits in the
Geothermal Resources Permit (GRP) issued by the Hawaii Planning Commission or in the
Plan of Operations that is approved by the State Department of Land and Natural Resources
(DLNR). We do not believe we have the authority to enforce conditions in a county permit
nor do we think that this is appropriate. Further, it is the opinion of the Attorney General
that DLNR's Plan of Operations only applies to drilling activities.

It is our opinion that the County is in the best position to regulate noise during normal
power plant operations and to enforce conditions in the GRP. The Department of Health will
continue to monitor and regulate noise related to drilling activities through DLNR' s Plan of
Operations.

We recognize that your staff may not be trained or equipped to respond to noise or air
quality complaints, as indicated in the August 18, 1993, letter signed by your Planning
Director. Therefore, we are prepared to offer training and we are willing to assist in
procuring monitoring equipment, if necessary. We are also available for technical
consultation.



The Honorable Stephen K. Yamashiro
Mayor, County of Hawaii
page 2
August 27, 1993

Please contact me or Bruce Anderson at 586-4424, to arrange for a meeting to discuss
this issue. We would like to resolve this issue as soon as possible to assure that the public is
protected from unreasonable noise that may be associated with ongoing operations at the PGV
project.

Very truly yo

JOHN C. LE
Director of Health

Enclosure

c: /John Keppeler, DLNR
Virginia Goldstein
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May 19, 1993

To:

From:

Bruce S. Anderson, Ph.D.
Deputy Director for Environmental Health

James K. Ikeda, Chief
Environmental Health Services Division

Subject: GEOTHERMAL MONITORING

This part of the memo reflects the degree of monitoring currently
conducted at the PUNA GEOTHERMAL VENTURES' (PGV) facility and
immediate surroundings by the Noise & Radiation Branch (NRB) and
Clean Air Branch (CAB).

NRB:

• Day and n Lqht;" complaints re. noise handled by two temporary
hires (contract) and two local Sanitarians on stand-by.

• Continuous monitoring recorded at fixed station located at
the HGP-A facility (property line).

• Periodic monitoring conducted during responses to
complaints, as well as certain routine locals to determine
consistency with recorded noise levels.

CAB:

• Daytime responses to complaints reo air pollution (no night
response unless emergency) by EHS designated for monitoring
air activities at geothermal facilities. By agreement with
PGV, complaints received by DOH are first referred to PGV to
be assessed by PGV's trained monitors.

• Continuous monitoring recorded at four fixed stations
located at Irvine residence, Wade residence, Naniwale (to be
relocated) and Lanipuna.

• Periodic monitoring conducted during responses to complaints
or by special request.
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Bruce S. Anderson, Ph.D.
May 19, 1993
Page 2

fiLE COpy

This part of the memo reflects the degree of monitoring that will
be conducted at PGV by NRB and CAB from July 1, 1993.

NRB: No routine monitoring (Special Funds terminated). (A
second fixed noise monitoring station to be established
in the impacted community.)

CAB: Continue as described above (daytime only, Monday 
Friday) .

NRB/CAB: Overtime and stand-by monitoring will be conducted only
when PGV will be drilling new production or inject
wells, well cleanouts, flow testing and other
activities associated for opening new wells, and for
emergency responses to existing wells.

The rationale for discontinuing routine monitoring of noise is
based on the lack of funding and our interpretation of the
Geothermal Resource Permit (GRP) issued to PGV by the Hawaii
County Planning Commission, specifically, paragraph 4 of page 5,
and special condition 24 (a to e) on pages 13 and 14. In
essence, the GRP specifies that during "normal power plant
operations" noise levels need to meet the GRP conditions
including monitoring. Our interpretation of these is that the
County of Hawaii will monitor and enforce noise limits specified
in special condition 24, and DOH will be responsible for
assisting the Department of Land & Natural Resources in
monitoring and enforcing well-drilling permits.

JI:ao



STATE OF HAWAJI
DEPARTMENT OF lAND AND NATURAL RESOURCES

Division of Water and Land Development
Honolulu, Hawaii

SEP ..1 1993

TO:

FROM:

SUBJECT:

Mr. W. Mason Young, Land Manag
Division of Land Management

Manabu Tagomori, Manager-Chief En .

Geothermal Monitoring Site, Puna, Hawaii

~--....

Ill1.!)lStrator

.......

As discussed with Glenn Abe of your staff, attached for your consideration is the
Department of Health's July 26, 1993 memorandum requesting our approval to enter into a
land leasing agreement with a private land owner.

If we can be of assistance to you, please feel free to call Gordon Akita at Extension 70227.

GA:1c

Ene.



JOHN C. LEWIN, M.D
DIRECTOR OF HEALTH

In reply, please reter 10

File

AJO; J3

P.O. BOX 3378

93 MG 2
STATE OF HAWAII

DEPARTMENT OF HEALTH

UlV.OnIATER&
HONOLULU. HAWA" 96B01·'3'B l AND D\;' VCL OIWENT

FAX; 586-4444
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JOHN WAIHEE
GOVERNOR OF HAWAII

July 26, 1993

TO: The Honorable Keith W. Ahue, Chairperson
Board of Land and Natural Resources

FROM: Director of Health

SUBJECT: Geothermal Monitoring site - Puna, Hawaii

The Department of Health requests your permission to
enter into an agreement with Mr. Wallace Chow of 1768 Wainuinui
Avenue, Hilo, Hawaii 96720, to occupy approximately 900 square
feet of TMK: #1-4-001-44 in Puna, Hawaii for a geothermal
monitoring site.

The following information is being furnished concerning
this agreement:

Unit, Section, Division: Air Surveillance & Analysis Branch,
State Laboratories Division, Hawaii
District Health Office

Premises: TMK: 1-4-001-044, Island of Hawaii

Area: 900 square feet of 5 acre parcel

Payee: Mr. Jim Chow (agent for Mr. Wallace
Chow), R.R. 2, Box 3203, Pahoa,
Hawaii 96778

Rental rate: $100.00 per month

Term: July 1, 1993 through June 30, 1995



JUly 26, 1993
Page Two

We are also enclosing information sheets for your
additional back-up when presenting this request to the Board.
After the Board's review, we would appreciate receiving a copy of
their recommendation.

Thank you for your consideration.

&~~{2
JOHN C. LEWIN, M.D.
Director of Health

Attachments

cc: Air Surveillance BrjLabs.
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LEASI~O INFOHMATIOH SHEET

HealthO*p.r~...n~, _
1.

Laboratories Division/Air Surveillance &Analysis BranchAg_ncy l -0:..- _.,...
a. L..£SSOR,

1. 01llner

la. u.... , Mr. Wallace Chow

b • Addrtt~1S ~ 1768 Wainuinui Ave. Hila. Hawai'i 96720

..,-.
III.

Addrtl'llf¥ ~ RR2 Box 3203 Pahoa, Hawai'i 96778

b. x

C. LOCATIOU (L.~~vd S~t.)~

1Roo. Ito. _-=-__Bui.lding U"IIl.... _N~/A _1.

Addrww;w, ~ TMK 111-4-001-044 1~.l .. nQ Hawai' i

(Ch~cy. Onw)Rjtnwlll .. .l ~ _xIni.t~ .. .l ~ _....;;.;;._1.

2. 900

July 1 June 30

y.".,. X--- 140 _ Iiulkbvr o£ '{WoAr ~ Two (2)

"1. S..,.cond V ..... r ~ 100.00

5 ...cond Opt1on P .... r 10d "'oJ 100. 00

6. E.l~c~ric1ty ..... 170.00 o

oCu~t.odi .. .l ':. _

o

N/AOt. hwr ~ ~:.:... _N/AP.-opvr~y T.. :KelA ~



, .

N/AGro~a Coat/Sq"lliU'~ Foot ~ Firat 'ie-ill" ~ _
S~cond Y.~r $ N~/_A _

7.

lIa't ...r N/ANOE.l~c.t ...ic.i 't.y _iI./e NO8.

Parking N/A CUliltod.i ~l N/A N/A

Prop..rty TillxU'a N/A Ot-htl'r N/A----------
NjAR~nov Iillti onIII 1 _-.:~~ _

9.

E. OTHER LOCJ.TIOHS IHVESTIGJ.T£Dl

Bu~ldin9/Loc~tion Coat /59. Pt. R~ducn for Uon-Acc~pt~ncv

1. NjA

2.

3.

P. HISCELLAUEOU5 IHFORI1ATIOi-h

1. Are th.. positions list~d io thQ' rQ'quQ'st p~r.~n~nt? Hov MillOY arQ'
currQ'otly 1illvd1

Monitoring Station for Hydrogen Sulfide, not an office space

2. Are a signi1icIillnt nu.b~r o£ ~dditiQnal positions, ..quip~ent or
o£1ic.. iurnishinga projectQ'd during the l~aaQ' period? Ii y ••,
how .~~! th~•• nv.ds £or addition~~ spacQ' be ••t?

See ttl above

3. 00•• th. _g_ncy anticiputQ' plac~••nt in a State 1aCility during
thw t.r. 01 th. lWilla.? Ii so, _own?

No

Richard Sasaki, Branch Chief Phon.. 140. 586-4019

OAQS/OOH (11/a8)
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LEASING INFOMATION SHEET
DETAILED COST AND FUNDING DATA

(Attach to LEASING INFOMATION SHEET)

H. BREAKDOWN OF ANNUAL LEASE AMOUNT:

Pay Lessor/Agent Pay Others

Lease rent: $ 1200.00 $ N/A

General Excise Tax: $ $ N/A

Common Area Maintenance: $ $ N/A

Electricity: $ $

Water: $ 0 $

Custodial: s 0 $

Parking: $ 0 $

Sewer Charges: $ 0 $

Property Taxes: $ N/A $

Other: $ 1200.00 $

Totals $ $

1. BREAKDOWN OF SOURCE OF FUNDS FOR ANNUAL LEASE: BUDGETED IN
TOTAL DAGS DEPT SYMBOL

General Funds: $ 1200.00 $ $ 1200.00 H

Special Funds: $ $ $

Federal Funds: $ $ $

Total $ 1200.00 $ s 1200.00

J. LIMITATIONS ON TRANSFERRING FUNDS TO DAGS:

K. IDENTIFICATION OF PAYEE: VENDOR CODE: ....:;22::5:.;:9.:;.9.:.,.9-..,:0:.::0:...... _

PROPER NAME & ADDRESS:

(DEPT. LEASE 1.0. NO.)

Jim Chow RR2 15-3203 Pahoa, Hawai'i 96778
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16.

17.

-10-

expenditures of Public Moneys Without b~vertisement for
nidli. All state agencies (except for the UH and the DOE)
are directed to comply with the provisions of
Administrative Directive No. 92-01, "Policy and Procedures
for Expenditures of Public Moneys Without Advertisement
for Bids," dated July 21, 1992, which provides guidelines
and procedures for the expenditure of pUblic moneys
pursuant to the provisions of Chapter 103 of the Hawaii
Revised statutes.

TelecommunicatiQns Services. FaQilities and Re~ources.
Pursuant to the provisions of Administrative Directive
No. 1987-1, dated February 6, 1987, all departments or
agencies must obtain written approval from the Director of
Finance prior to the acquisition (by purchase, lease or
otherwise) of any telecommunications facilities, services
or resources.

The Director of Finance shall have general superViSion and
control over the acquisition and utilization of
telecommunications facilities and resources within the
Executive Branch and may grant exemptions from
Administrative Directive No. 1987-1. Applicable statutory
provisions such as Chapter 103, HRS, are still to be
observed by departments and agencies.

Departments contemplating requests for consulting service
contracts should be aware of the provisions of Section 178
of Act 289, SLH 1993, which require the issuance of RFPs
and "invitations for bid" for application systems or

__ proj~cts costing over $U!Q.-«-Q.Q.Q.: __ ~-------.-. . _
___ ".-" .---- ..._~_._~.~ ..,__ ,.__ ..~_.....-- ----_ ......-...-~~,-:4--

16. Lease/Rental of Office Space. Section 171-30, HRS,
provides the Department of Accounting and General Services
(DAGS) with the responsibility for any lease, rental, or
other acquisitions of privately-owned office space for use
by State departments or agencies. Departments shall
submit all requests to the Comptroller for approval under
procedures established by the DAGS.

~---Bi ~~"=Ma-nage.ment and Insiirance ~PfQg-ram. C()rtlPtro·t-}~r---~·"""--~"-"
Memorandum No. 89-6 (February 15, 1989) provides
guidelines and shall govern departmental procedures with
respect to the operations and implementation of a
comprehensive State risk management and insurance program.

20. Out-of-State Travel. As permitted by appropriated and
available funding, department heads may authorize
expenditures for travel deemed essential and necessary for
prQgram operations and objective5. Expenditures proposed
for such purposes shall be pursuant to the following
procedures and guidelines:

a. Cabinet members and members of boards and-commissions
requesting travel will submit their requests for
approval directly to the Governor.



JOHN C. LEWIN, M.D.

OIRECTOR Of HEALTH

In reply, please refer to:
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JOHN WAIHEE

GOVERNOR Of 11.0.\\1.0.11

May 25,1993
93-108

Mr. Steve E. Morris
Vice President and General Manager
Puna Geothermal Venture
P. O. Box 30
Pahoa, Hawaii 96778

Dear Mr. Morris:

You have been provided a revised Permit to Operate and Authority to Construct, and we are in
receipt of a letter stating that you are in agreement to the conditions. In addition to the conditions
set forth in the permits, it is our understanding that you will also do the following:

1, Support the presence of a Health Department inspector during well cleanout and
other well-testing activities.

2. Implement notification procedures of certain activities such as well cleanout, flow
testing, and power plant start-up, which will include:

• Paid newspaper advertisement published 24 hours before commencement
of the activity.

• Letter of notification mailed to residents within 3,500 feet of project, to be
received 24 hours before start of procedure.

• Notification via telephone 24 hours before commencement of procedures to
residents within 3,500 feet of project and those requesting notification.

• Follow-up telephone notification on the morning of scheduled activity.

• Press release issued prior to the commencement of the scheduled activity.
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Mr. Steve E. Morris
May 25,1993
Page 2

3. Work with the County of Hawaii Parks and Recreation Department to make the
Pahoa Community Center available to residents who choose to relocate during
such activities. PGV will bear the cost of providing light refreshments during the
hours of the activity.

4. You will immediately notify the Department of Health, Department of Land and
Natural Resources, and the County's Geothermal Compliance Officer (or in his
absence, the Office of the Mayor) when H2S emission levels of 25 ppb or greater
(spike readings) are measured at the PGV boundary or at any permanent
monitoring station. PGV shall notify DOH, COH, and the Hilo District Health Office
of any exceedance above 10 ppb on a twenty-four hour rolling average.

5. You will telephone only the primary contact and the designated alternate, and in
the event of no contact, a fax will be sent to:

DLNR:

COH:

Primary Contact:

Alternate:

Primary Contact:

Alternate:

Primary Contact:
Alternate:

Eric Tanaka 933-4279, 961-6586, 987-9184
or Fax 933-4249
Manabu Tagomori 587-0230, 988-6541

Ed Yamamoto or On-Site Monitor 933-4552,
or Fax 933-4669
Harold Matsuura 933-4275

Jim Moulds 961-8288, 966-7594, or Fax 961-9615
Bill Davis 961-8211

It will be the responsibility of the person contacted to share the information with
appropriate personnel.

6. During flow testing/well cleanout operations. PGV shall notify DOH and COH if the
abated H2S emission rate increases to 5.0 pounds per hour or more, or if any
steam is released through the power plant emergency steam release facility.

7. During drilling operations. PGV shall notify DOH and COH if the cumulative steam
releases from all simultaneous well drilling operations result in a total H2S emission
of 5.0 pounds per hour or more.

8. Communication obligation shall be deemed as met should the primary contact be
on site during a planned event.



Mr. Steve E. Morris
May 25, 1993
Page 3

9. Should the exceedance of the permitted limits or concentrations during an upset or
accident endanger public health, safety, or welfare, the communication and
notification procedures of the Emergency Response Plan shall supersede and shall
be immediately implemented by PGV.

JOHN C. LEWIN, M.D.
Director of Health

c: Keith W. Ahue, DLNR
Mayor Stephen Yamashiro

Accepted and Agreed:

STEVEN E. MORRIS
Vice-President and General Manager
Puna Geothermal Venture



JOHN WAIHEE
Governor

MUFI HANNEMANN
Director

BARBARA KIM STANTON
Deputy Director

RICK EGGED
Deputy Director

TAKESHI YOSHIHARA
Deputy Director

Fox: (808) 586-2377

May 18, 1993
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The Honorable Keith Ahue
Chairman, Board of Land

&Natural Resources (BLNR)
Kalanimoku Building, Room 130
1151 Punchbowl Street
Honolul~L~~~i 96813

Dear M0hue:

The Chairman of the Board of Land and Natural Resources has been an ex
officio member of the Governor's Advisory Board on the Geothermal/Cable Project
since its establishment in late 1987. The Board's purpose was to advise the
State of Hawaii on the technical, economic, financial and social feasibility of
the construction of an underwater inter-island cable transmission system.

However, since that time the state has refocussed its geothermal energy
policy and has limited our support to those projects which contribute to the
assessment, exploration and development of geothermal energy exclusively for the
Island of Hawaii and clearly establishes that the State is no longer pursuing a
1arge- sca1e geotherma1/cab1e project for export of e1ectri cal energy to the other
islands.

In keeping with this current policy and in reviewing our geothermal
program, we have decided to bring formal closure to the committee's activities
alld to officially disband the Governor's Advisory Board on the Geothermal/Cable
Project.

Towards that end, I would like to thank the Department of Land and Natural
Resources for all of its efforts and your office for its past participation on
the Board. 1 look forward to your continued input and cooperation as we move
forward in support of geothermal energy exclusively for the Island of Hawaii.

Sincerely,

M"f1~;"""
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Mr. Steven Morris
Vice President
Puna Geothennal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Morris:

Proposed Revision of Casing Monitoring Program

Your proposed revision of Puna Geothermal Venture's (PGV) Casing Monitoring
Program for calculating the minimum test pressure, submitted by Mr. Thomas Kizis' letter of
May 3, 1993, is approved.

Furthermore, the method for calculating the minimum casing and blowout
prevention equipment test pressure for all future geothermal well drilling and modification
permits shall be written as follows:

"The minimum test pressure shall be approximately one-third of the casing
internal yield pressure rating, provided that the test pressure shall not be less
than 600 psig nor greater than 2500 psig, and shall be applied for a period of
thirty minutes".

Should you have any questions, please contact Mr. Manabu Tagomori of the Division
of Water and Land Development at 587-0230.

Very truly yours,

c: Mr. Thomas Kizis, PGV

~C?1(r·"rKEITH W. AHUE

bc: Mr. Eric Tanaka, DOWALD
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May 3, 1993

Mr. Keith W. Ahue, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, Hawaii 96809
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SUBJ:

Dear Mr. Ahue,

PROPOSED REVISION OF CASING MONITORING PROGRAM

Puna Geothermal Venture's (PGV's) Casing Monitoring Program (CMP),
dated November 21, 1991, specifies procedures for testing and
monitoring casing integrity in production and injection wells.
with regard to casing pressure tests during the drilling of a well
(Sections 2.1 and 3.1 of the CMP) , the specified method of
calculating the minimum test pressure differs from that specified
in DLNR's ~Rules on Leasing and Drilling of Geothermal Resources~
§13-183-76(b). The existence of two test criteria has created
needless confusion, and PGV proposes to revise its CMP to be
consistent with DLNR's rules in this regard. Under DLNR's rules,
the applicable test criteria are as follows:

"Minimum casing test pressure shall be approximately one
third of the manufacturer's rated internal yield
pressure; provided that the test pressure shall not be
less than six hundred pounds per square inch and greater
than 1500 pounds per square inch."

with concurrence from DLNR, PGV has increased the upper limit on
surface test pressure from 1500 psi to 2500 psi. This was done so
that casing strings exposed to the pressure of the steam reservoir
would be tested to a pressure equal to or greater than the
reservoir pressure.

PGV's CMP calls for a minimum test pressure equal to 70 percent of
the specified minimum internal yield pressure minus 250 psi at the
casing shoe, but not to exceed 2000 psi at surface. This was
designed as a Site-specific criteria for Puna to result in a
differential pressure of at least 70% of the specified minimum
internal yield pressure (or 2250 psi) at the casing shoe.

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



For practical purposes the two methods result in comparable test
pressures, and PGV proposes to adopt the DLNR rule. The enclosed
table provides a comparison of minimum test pressures for a typical
casing program under the two criteria. As shown in the Table, the
DLNR rules dictate slightly lower test pressures for the shallow
casing strings and higher pressures for the deep casing strings.
In all cases, the test pressures exceed the maximum expected
working pressure of each casing string.

Enclosed is a revised version of PGV's CMP, dated April 26, 1993.
Only Sections 2.1 and 3.1 have been changed to incorporate DLNR's
method of determining minimum test pressure. The CMP limitation of
an 8% pressure loss in 30 minutes has been left unchanged for
injection wells (Section 3.1) to comply with EPA's requirement.
DLNR's 10% limitation has been adopted for production wells only.

It is the intention of PGV to adopt the ne~w CMP beginning with the
commencement of our next drilling or well workover operation.

Should you or your staff have any comments or questions, or would
like additional information from us, please contact me.

Sincerely,

~i"i~/I~~
Environmental Manager

MEMO:
FILE:

cc:

21732.TK
Wellfield Regulations

S. Morris
M. Tagomori (DLNR)
J. Lewin (DOH)
T. Arizumi (DOH)



TABLE

COMPARISON OF CASING PRESSURE TEST CRITERIA
APPLIED TO A TYPICAL PGV WELL DESIGN

CURRENT MODIFIED
CASING SPECIFICATIONS CMP CRITERIA DLHR CRITERIA

SURF
CASING INTERNAL YIELD TEST PRESS. SURF PRESS.

SIZE WEIGHT API SHOE PRESSURE RATING PRESS. AT TEST AT
INCHES LB/FT GRADE DEPTH (PSI) (PSI) SHOE* PRESS SHOE*

20 94 K-55 1000 2110 785 1227 703 1145
13% 61 K-55 2000 3090 1030 1913 1030 1913

9% 47 C-90 3900 7720 2000 3724 2500 4223

* Based on assumptions of a vertical well and 8.5 ppg mud.
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PUNA GEOTHERMAL VENTURE

PRODUCTION AND INJECTION WELL
CASING MONITORING PROGRAM

Apr; l 26, 1993

1. INTRODUCTION

1.1 Background

Pursuant to Underground Injection Control (UIC) Permit
No. UH-1529, the Hawaii State Department of Health (DOH)
requires Puna Geothermal Venture (PGV) to develop a
Casing Monitoring Program (CMP) regarding production and
injection wells. This program is to be submitted to and
approved by DOH prior to start of operation of injection
wells drilled under permit UH-1529, for the PGV project
site.

1.2 Purpose

The purpose of this CMP is to specify the observations,
tests, drilling operations and, if necessary, remedial
actions required to insure that the mechanical integrity
of production and injection casing and cement is
maintained throughout the drilling, testing and operation
of PGV wells. The cemented and hung casing strings that
are used in the PGV wells are designed to prevent
contamination of any underground sources of drinking
water (USDW) by either reservoir fluid in production
wells or power plant effluent in injection wells.
Contamination of the USDW's might occur if the casing
strings are breached due to corrosion or mechanical
failure or if there is a failure of the cement to seal
the casing/borehole annulus above the zone of injection
or production. The casing monitoring program described
below is designed to detect and diagnose a loss of
mechanical integrity in the casing or cement. Remedial
actions required to restore mechanical integrity are also
described.

pgv\casinteg Page



PUNA GEOTHERMAL VENTURE Apr; l 26, 1993

1.3 Scope

This CMP covers all production and injection wells
drilled by PGV and all existing wells that were drilled
by previous operators on the 500 acre PGV site which to
date have not been plugged and abandoned.

1.4 Hydrogeologic Basis for the Casing Monitoring program

The hydrogeologic basis for the CMP is derived from
data available from the drilling of five production
wells to depths ranging from 6500' to 8000' and by two
shallow monitoring wells drilled to depths of 640' and
720' (Figure 1).

pgv\casinteg

1.4.1.

1. 4.2

The shallowest zone extending from surface
(approximately 620' above sea level) to about
7' above mean sea level is unsaturated and
consists of a highly permeable sequence of
subareal basalt flows and interflow breccias.
Within the project area this zone varies in
thickness from 600' to 720' depending on the
surface elevation. Numerous cracks with
widths of up to 2' traverse the area. These
cracks are vertical or very steeply dipping
and reach from the surface to at least the top
of the warm unconfined aquifer described
below. This is evidenced by the discharge of
warm moist air from many of these cracks. The
cracks trend parallel to the major structures
and lineaments of the Lower East Rift Zone.

The zone below the unsaturated surface rock
consists of an unconfined aquifer which
contains ground water with varying degrees of
natural contamination from the underlying
geothermal system. This zone is approximately
1400' thick with the water surface elevation
controlled by sea level according to the
Ghyben-Herzberg model. The unconfined aquifer
surface in the project area is approximately
7' above mean sea level. Based on the model,
the thickness of the low salinity lens is
therefore about 280'. This constitutes the
USDW. The salinity of the underlying water

Page 2
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1.4.3.

1. 4.4

1. 4.5

pgv\casinteg

will probably approach that of sea water. The
temperature of the unconfined aquifer zone
ranges from 95 0 to 1920 F. in the project area
and tends to be nearly isothermal throughout
the entire interval, indicating good vertical
mixing. A detailed description of this
aquifer is given in the Puna Geothermal
Venture Hydrologic Monitoring Program
submitted to DOH in April 1990.

The interval from 1400' below sea level to
2400' below sea level (2000' to 3000' GL in
Figure 2) is characterized by an extremely
steep thermal gradient in the range of 30
F/100' or more. The steep temperature
gradient is characteristic of conductive heat
transfer and indicates the zone has
essentially zero vertical permeability. Thus,
the zone appears to be an effective aquitard
separating the high temperature geothermal
fluid below from the low temperature
unconfined aquifer overlying it. Locally the
aquitard exhibits natural leakage as in the
area of MW-2 and GTW-III where anomalously
high shallow ground water temperatures and
salinities are observed.

Between the depths 2400' and 4300' below sea
level (3000' to4900' GL in Figure 2) the
temperature profile indicates the existence of
a transition zone which consists of
alternating permeable and impermeable strata.
Within this zone are two or more alternating
zones of high thermal gradients and isothermal
intervals. The high average thermal gradient
through this zone indicates that vertical
fluid circulation is very limited.

Below a depth of about 4300' below sea level
(4900' GL in Figure 2) the temperature profile
becomes nearly isothermal. This interval is
within the geothermal reservoir in which
significant vertical movement of fluid is
taking place at temperatures above 620 degrees
F.

Page 3
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The casing program planned for the production and
injection wells calls for cemented casing to reach from
ground surface to a depth of about 3400' below sea level
(Figures 3 and 4). This allows the casing to be anchored
securely within the transition zone described in 1.4.4
and to fully isolate the geothermal reservoir from the
shallow aquifer (lowermost USDW) with a cemented interval
through the aquitard (1400' -2400' below sea level).
Within the shallow aquifer zone, two cemented casing
strings are installed. Three cemented casing strings
pass through the top of the shallow aquifer and the
unsaturated zone. The production and injection casing
programs are designed to prevent leakage of geothermal
fluid from the wellbore into the shallow aquifer above a
depth of 1400' below sea level. The CMP discussed below
provides the methods and procedures necessary to detect
any leakage and to repair those leaks if detected.

2. PRODUCTION WELL CASING MONITORING PROGRAM

2.1 Pressure Testing During Drilling

Each production well is typically completed with three
casing strings (not including the 30-inch conductor pipe)
cemented to the surface (Figure 3). Immediately upon
completion of cementing each casing string and prior to
drilling out the cement shoe, the casing will be pressure
tested. The test will consist of pressurizing the casing
to a specified test pressure and monitoring the pressure
for 30 minutes with the well shut in. The minimum casing
test pressure shall be approximately one-third of the
internal yield pressure rating, provided that the test
pressure shall not be less than 600 psig nor greater than
2500 psig. In cases where combination strings or liners
are involved, the above test pressures shall apply to the
lowest pressure - rated casing. The pressure drop during
the 30 minute period shall not exceed 10% of the test
pressure.

In the event that excessive bleed-off occurs, one or
more of the following diagnostic methods will be used to
locate the leak:

pgv\casinteg Page 4
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Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm
caliper and/or magnetic inspection tools
Pressure testing with a packer(s) on

drillpipe
Other applicable methods

pgv\casinteg

After identification of the point of leakage, a cement
squeeze job will be performed and the casing retested.
Results of each pressure test will be reported to the
Department of Land and Natural Resources (DLNR) and the
Department of Health (DOH),

After a successful pressure test of each casing string,
drilling will proceed to a point at least one foot below
the cement shoe, and a pressure leak-off test will be
performed to test the integrity of the annular cement.
Each test will be performed at a pressure approaching the
fracturing pressure of the exposed formation. If there
is excessive leak-off, a squeeze cement job will be
performed, the cement will be drilled out and the test
will be repeated. Drilling will not proceed until an
effective cement seal is established in the
casing/borehole annulus above the shoe. In some
situations, such as the case where there is natural
formation permeability immediately below the casing shoe,
it may not be practical to prove cement integrity with
the pressure test described above. As an alternative, a
standard water shutoff test (WSO) may be done above the
shoe, or shut-in temperature surveys may be run.

If there have been indications of problems with the 9
5/8" cement job, a cement bond log (CBL) will be run in
the 9-5/8" casing. Adequate cement curing time will be
allowed before running the CBL.

Although CBL' s may be of interest on the surface and
intermediate casing strings, they are not planned because
the necessary logging tools are not available from PGV's
logging contractor to obtain meaningful results in the
large diameter, 20" and 13-3/8" casing strings. CBL's
are not commonly run in geothermal production and
injection wells on the mainland, and they are virtually
never run on the surface and intermediate casings. The
large surface and intermediate casing sizes common to
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geothermal wells cannot be bond logged with useful
results using conventional logging tools.

with regard to the surface and intermediate casing
strings, if any problems are suspected from the results
of the cement job or pressure testing, a static
temperature survey will be run to check for
interformational flows behind the casing. The shut-in
time before logging will be sufficient to obtain useful
results.

If the CBL is run in the 9-5/8" production casing it will
be used only to determine cement tops or as a diagnostic
tool. The logging results will not meet oil and gas
standards for cement bond or cement compressive strength.
This is due to two factors:

pgv\casinteg

2 .1.1

2.1. 2

Because of the temperature limitations on
logging tools, a well must be cooled by water
injection during the logging operation. The
resulting thermal contraction of the casing
creates a temporary micro annulus between the
casing and cement. Therefore, the log shows
that no bond exists. This micro annulus is
believed to seal after the well heats back up
to the usual temperature. The micro annulus
is usually so small that it would only be a
problem with high pressure gas and would not
provide a flow path for geothermal fluids.

The cement used in geothermal wells is
relatively light weight, low compressive
strength cement. Geothermal casing is usually
cemented in place over its entire length and
the cement used must be lightweight or the
formation will fracture due to the
hydrostatic pressure from the cement column.
Fracturing and the resultant loss of
circulation cause an incomplete primary cement
job. Any secondary cementing procedure
usually never approaches the quality of a
successful primary cement job. All of the
light weight cements available on the market
produce relatively low compressive strengths
when set. High compressive strengths are not
required for geothermal wells because the
casing is cemented over its entire length.

Page 6



PUNA GEOTHERMAL VENTURE Apr; l 26, 1993

This supports and protects the casing and
seals off any possible flow in the annulus.
This is unlike the common practice in oil and
gas wells where casing is cemented only to
seal off the zones of interest or fresh water
zones. The main method of determining the
competency of the casing cement job while
drilling will be the surface indications of
pressure and circulation returns during the
cement job and the shoe leak-off test. If
both of these are positive, the cement job has
an extremely high probability of providing a
good seal against the migration of production
fluids.

2.2 Monitoring During Injection Testing

Upon completion of each production well an
injection test may be performed to give an initial
indication of reservoir permeability. The
injection test consists of pumping relatively cool,
fresh water into the wellbore at several controlled
rates while monitoring downhole and wellhead
pressure. Temperature-pressure-spinner (TPS) logs
will normally be run during the test. These logs
can be used to locate leaks in the casing by noting
a sudden change in temperature with depth or a drop
in flow velocity within the casing string. In the
event that a loss of mechanical integrity is
indicated during or after injection, one or more of
the following diagnostic methods will be used to
confirm the leak:

Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm
caliper and/or magnetic inspection tools
Other applicable methods as determined by
PGV.

2.3 Monitoring During Flow Testing

During flow testing of each production well, wellhead
temperature and pressure along with steam and brine flow
rate and chemistry are continuously monitored. After the
initial 24 hours of flow, flow characteristics tend to be

pgv\casinteg Page 7
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stable. Sudden changes in the wellhead pressure,
temperature, brine/steam ratio, or brine chemistry during
stabilized flow can be indicative of a loss of mechanical
integrity which is allowing cool water leakage into the
wellbore.

Also during flow testing, TPS logs are periodically run.
Leakage of cool water into the wellbore or loss of fluid

to zones behind casing may be seen in the TPS logs run
during or after shut-in. In the event that wellhead or
logging data indicate a loss of mechanical integrity
during the flow test, the well will be shut in and one or
more of the following diagnostic methods will be used to
confirm the leaks and locate it more precisely:

Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm caliper
and/or magnetic inspection tools
Other applicable methods as determined by PGV

2.4 Monitoring During Production

Wellhead pressure and temperature will be monitored
daily during normal production. Brine and steam
chemistry will also be analyzed for each production well.
Initially, samples will be taken weekly to establish a
baseline geothermal fluid chemistry. The sampling
frequency will then be reduced to monthly and quarterly
as stabilization of the fluid chemistry is confirmed.

Casing failure causing leakage of cool ground water into
the wellbore or loss of geothermal fluid to the formation
may be manifested as a pressure and temperature drop at
the wellhead. Fluid chemistry changes may also indicate
ground water leakage. Wellhead pressure, temperature,
and chemistry data will be reported to the DOH quarterly
on a routine basis.

In the event that anomalous production parameters are
observed, TPS survey( s) will be run with the well
flowing. The TPS profiles will be used to determine
whether the observed changes are due to changes in
reservoir characteristics or are caused by a loss of
mechanical integrity. In the event of a suspected loss
of mechanical integrity, one or more of the following
diagnostic methods will be used to confirm the leak and
locate it more precisely:

pgv\casinteg Page 8
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Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm caliper
and/or magnetic inspection tools
Other applicable methods as determined by PGV

2.5 Casing Repair

Once a loss of meChanical integrity is identified and
approximately located, casing repair procedures will be
initiated. These procedures may include any or all of
the following activities:

2.5.1

2.5.2

Shut in well and run magnetic and multi
arm casing inspection logging tools to
precisely locate leak and to evaluate
casing condition.

Rig up workover rig on well. Run
packer(s) on drillpipe and pressure test
to confirm suspected leaking interval.

2.5.3 Execute cement squeeze job to seal
leak or stop interformational
behind casing.

casing
flows

2.5.4

2.5.5

Perform casing pressure test and other
diagnostic tests as necessary to confirm
success of the remedial work. If good,
move rig off well and return well to
production.

In the event of major casing failure, a
cemented liner may be installed through
the damaged interval.

2.5.6 Prior to drilling out the liner shoe,
liner will be pressure tested
described in Section 2.1.

the
as

pgv\casinteg

2.5.7 If mechanical integrity cannot be
restored satisfactorily, the well will be
plugged and abandoned.
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3. INJECTION WELL CASING MONITORING PROGRAM

3.1 Pressure Testing During Drilling

The cemented casing string design in PGV injection wells
(Figure 4) is similar to that of production wells.
Testing of each string will proceed as described in
Section 2.1 above, except that the maximum allowable
pressure drop during the 30 minute period shall be 8% of
the test pressure.

3.2 Monitoring During Injection Testing

Prior to installation of the hangdown liner, an
injection test will be performed to measure injectivity
of the open formation below the cemented 9-5/8" casing.
During the test, one or more of the following logs or
surveys will be run:

TPS through the open hole and cased intervals
with the well on injection.

Static temperature surveys
evidence of interformational
casing.

to check for
flows behind

Other logs or surveys, as
to check for mechanical
casing and cement.

determined by PGV,
integrity of the

If the results of the logs and surveys confirm
mechanical integrity, then the 7" hangdown liner may be
installed. If leakage is found, repair procedures as
described in 2.5 will be performed.

3.3 Monitoring During Routine Injection

During routine injection, the 7" x 9-5/8" annulus will
be purged with nitrogen. Purge pressure and flow rate
will be monitored for any changes indicative of a casing
leak. Purge will be repeated as necessary to maintain
the fluid level more than 1/2 way down the annulus. Once
annually, tests and surveys will be conducted to verify
mechanical integrity of the hangdown liner. The casing
and hangdown liner will be tested for leaks by one of the
following procedures, or a combination thereof:

pgv\casinteg Page 10
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3.3.1

3.3.2

Perform a pump-down test on the 7" x 9-5/8"
annulus. Nitrogen will be injected into the
annulus to a pressure sufficient to displace
the water level to the 9-5/8" casing shoe and
shut in. Surface pressure on the annulus and
hangdown liner will be monitored and recorded.
Annulus pressure bleed-off exceeding 8% in 30
minutes will be considered indicative of a
leak. If necessary, the pressure test will be
extended beyond 30 minutes to preclude thermal
effects on the surface pressure. In that
case, the final 30 minutes will constitute the
test period.

If the hangdown liner is pulled, the casing
may be pressure tested above a bridge plug or
packer set near the shoe following the basic
procedure outlined in Section 2.1. Integrity
of the hangdown liner may be verified by
inspection on the surface, by a pressure test
after it is run in the hole, or by a TPS log
with the well on injection.

Integrity of the cement will be checked during each
workover by one or more of the following procedures:

3.3.3 One or more shut-in static temperature surveys
will be run. Shut-in time will be at least 12
hours, or longer if necessary to obtain
meaningful results.

3.3.4 Other logs
discretion
surveys are

or
of
not

surveys may be
PGV, if static
definitive.

run, at the
temperature

3.4 Restoration of Mechanical Integrity or Abandonment

In the event that the diagnostic procedures indicate a
loss of mechanical integrity, remedial or abandonment
procedures will be carried out as specified in Section
2.5.

pgv\casinteg Page 11
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May 3, 1993

John C. Lewin, M.D., Director
State Department of Health
P.O. Box 3378
Honolulu, Hawaii 96801
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SUBJ: PROPOSED REVISION OF CASING MONITORING PROGRAM

Dear Dr. Lewin,

Puna Geothermal Venture's (PGV's) Casing Monitoring Program (CMP),
dated November 21, 1991, specifies procedures for testing and
monitoring casing integrity in production and injection wells.
With regard to casing pressure tests during the drilling of a well
(Sections 2.1 and 3.1 of the CMP) , the specified method of
calculating the minimum test pressure differs from that specified
in DLNR's "Rules on Leasing and Drilling of Geothermal Resources"
S13-183-76(b). The existence of two test criteria has created
needless confusion, and PGV proposes to revise its eMP to be
consistent with DLNR's rules in this regard. Under DLNR's rules,
the applicable test criteria are as follows:

"Minimum casing test pressure shall be approximately one
third of the manufacturer's rated internal yield
pressure; provided that the test pressure shall not be
less than six hundred pounds per square inch and greater
than 1500 pounds per square inch."

with concurrence from DLNR, PGV has increased the upper limit on
surface test pressure from 1500 psi to 2500 psi. This was done so
that casing strings exposed to the pressure of the stearn reservoir
would be tested to a pressure equal to or greater than the
reservoir pressure.

PGV's CMP calls for a minimum test pressure equal to 70 percent of
the specified minimum internal yield pressure minus 250 psi at the
casing shoe, but not to exceed 2000 psi at surface. This was
designed as a site-specific criteria for Puna to result in a
differential pressure of at least 70% of the specified minimum
internal yield pressure (or 2250 psi) at the casing shoe.

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 96l-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



For practical purposes the two methods result in comparable test
pressures, and PGV proposes to adopt the DLNR rule. The enclosed
table provides a comparison of minimum test pressures for a typical
casing program under the two criteria. As shown in the Table, the
DLNR rules dictate slightly lower test pressures for the shallow
casing strings and higher pressures for the deep casing strings.
In all cases, the test pressures exceed the maximum expected
working pressure of each casing string.

Enclosed is a revised version of PGV's CMP, dated April 26, 1993.
Only Sections 2.1 and 3.1 have been changed to incorporate DLNR's
method of determining test pressure. The CMP limitation of an 8%
pressure loss in 30 minutes has been left unchanged for injection
wells (Section 3.1) to comply with EPA's requirement. DLNR's 10%
limitation has been adopted for production wells only.

It is the intention of PGV to adopt the new CMP beginning with the
commencement of our next drilling or well workover operation.

Should you or your staff have any comments or questions, or would
like additional information from us, please contact me.

Sincerely, _

~5G/~i
Thomas G. Kizis
Environmental Manager

MEMO:
FILE:

cc:

21733.TK
wellfield Regulations

S. Morris
T. Arizumi (DLNR)
K. Ahue (DLNR)
M. Tagomori (DLNR)



TABLE

COMPARISON OF CASING PRESSURE TEST CRITERIA
APPLIED TO A TYPICAL PGV WELL DESIGN

CURRENT MODIFIED
CASING SPECIFICATIONS CMP CRITERIA DLNR CRITERIA

SURF
CASING INTERNAL YIELD TEST PRESS. SURF PRESS.

SIZE WEIGHT API SHOE PRESSURE RATING PRESS. AT TEST AT
INCHES LB/FT GRADE DEPTH (PSI) (PSI) SHOE* PRESS SHOr;*

20 94 K-55 1000 2110 785 1227 703 1145
130/0 61 K-55 2000 3090 1030 1913 1030 1913

90/0 47 C-90 3900 7720 2000 3724 2500 4223

* Based on assumptions of a vertical well and 8.5 ppg mud.



PUNA GEOTHERMAL VENTURE

PRODUCTION AND INJECTION WELL
CASING MONITORING PROGRAM

April 26, 1993

1. INTRODUCTION

1.1 Background

Pursuant to Underground Injection Control (UIC) Permit
No. UH-1529, the Hawaii State Department of Health (DOH)
requires Puna Geothermal Venture (PGV) to develop a
Casing Monitoring Program (CMP) regarding production and
injection wells. This program is to be submitted to and
approved by DOH prior to start of operation of injection
wells drilled under permit UH-1529, for the PGV project
site.

1.2 Purpose

The purpose of this CMP is to specify the observations,
tests, drilling operations and, if necessary, remedial
actions required to insure that the mechanical integrity
of production and injection casing and cement is
maintained throughout the drilling, testing and operation
of PGV wells. The cemented and hung casing strings that
are used in the PGV wells are designed to prevent
contamination of any underground sources of drinking
water (USDW) by either reservoir fluid in production
wells or power plant effluent in injection wells.
Contamination of the USDW's might occur if the casing
strings are breached due to corrosion or mechanical
failure or if there is a failure of the cement to seal
the casing/borehole annulus above the zone of injection
or production. The casing monitoring program described
below is designed to detect and diagnose a loss of
mechanical integrity in the casing or cement. Remedial
actions required to restore mechanical integrity are also
described.

pgv\casinteg Page 1
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1.3 Scope

This CMP covers all production and injection wells
drilled by PGV and all existing wells that were drilled
by previous operators on the 500 acre PGV site which to
date have not been plugged and abandoned.

1.4 Hydrogeologic Basis for the Casing Monitoring Program

The hydrogeologic basis for the CMP is derived from
data available from the drilling of five production
wells to depths ranging from 6500' to 8000' and by two
shallow monitoring wells drilled to depths of 640' and
720' (Figure i i .

pgv\casinteg

1.4.1.

1. 4.2

The shallowest zone extending from surface
(approximately 620' above sea level) to about
7' above mean sea level is unsaturated and
consists of a highly permeable sequence of
subareal basalt flows and interflow breccias.
Within the project area this zone varies in
thickness from 600' to 720' depending on the
surface elevation. Numerous cracks with
widths of up to 2' traverse the area. These
cracks are vertical or very steeply dipping
and reach from the surface to at least the top
of the warm unconfined aquifer described
below. This is evidenced by the discharge of
warm moist air from many of these cracks. The
cracks trend parallel to the major structures
and lineaments of the Lower East Rift Zone.

The zone below the unsaturated surface rock
consists of an unconfined aquifer which
contains ground water with varying degrees of
natural contamination from the underlying
geothermal system. This zone is approximately
1400' thick with the water surface elevation
controlled by sea level according to the
Ghyben-Herzberg model. The unconfined aquifer
surface in the project area is approximately
7' above mean sea level. Based on the model,
the thickness of the low salinity lens is
therefore about 280'. This constitutes the
USDW. The salinity of the underlying water

Page 2
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1.4.3.

1. 4.4

1. 4.5

pgv\casinteg

will probably approach that of sea water. The
temperature of the unconfined aquifer zone
ranges from 95 0 to 192 0 F. in the project area
and tends to be nearly isothermal throughout
the entire interval, indicating good vertical
mixing. A detailed description of this
aquifer is given in the Puna Geothermal
Venture Hydrologic Monitoring program
submitted to DOH in April 1990.

The interval from 1400' below sea level to
2400' below sea level (2000' to 3000' GL in
Figure 2) is characterized by an extremely
steep thermal gradient in the range of 30
F/100' or more. The steep temperature
gradient is characteristic of conductive heat
transfer and indicates the zone has
essentially zero vertical permeability. Thus,
the zone appears to be an effective aquitard
separating the high temperature geothermal
fluid below from the low temperature
unconfined aquifer overlying it. Locally the
aquitard exhibits natural leakage as in the
area of MW-2 and GTW-III where anomalously
high shallow ground water temperatures and
salinities are observed.

Between the depths 2400' and 4300' below sea
level (3000' to4900' GL in Figure 2) the
temperature profile indicates the existence of
a transition zone which consists of
alternating permeable and impermeable strata.
Within this zone are two or more alternating
zones of high thermal gradients and isothermal
intervals. The high average thermal gradient
through this zone indicates that vertical
fluid circulation is very limited.

Below a depth of about 4300' below sea level
(4900' GL in Figure 2) the temperature profile
becomes nearly isothermal. This interval is
within the geothermal reservoir in which
significant vertical movement of fluid is
taking place at temperatures above 620 degrees
F.

Page 3
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The casing program planned for the production and
injection wells calls for cemented casing to reach from
ground surface to a depth of about 3400' below sea level
(Figures 3 and 4). This allows the casing to be anchored
securely within the transition zone described in 1.4.4
and to fully isolate the geothermal reservoir from the
shallow aquifer (lowermost USDW) with a cemented interval
through the aquitard (1400' -2400' below sea level).
Within the shallow aquifer zone, two cemented casing
strings are installed. Three cemented casing strings
pass through the top of the shallow aquifer and the
unsaturated zone. The production and injection casing
programs are designed to prevent leakage of geothermal
fluid from the wellbore into the shallow aquifer above a
depth of 1400' below sea level. The CMP discussed below
provides the methods and procedures necessary to detect
any leakage and to repair those leaks if detected.

2. PRODUCTION WELL CASING MONITORING PROGRAM

2.1 Pressure Testing During Drilling

Each production well is typically completed with three
casing strings (not including the 30-inch conductor pipe)
cemented to the surface (Figure 3). Immediately upon
completion of cementing each casing string and prior to
drilling out the cement shoe, the casing will be pressure
tested. The test will consist of pressurizing the casing
to a specified test pressure and monitoring the pressure
for 30 minutes with the well shut in. The minimum casing
test pressure shall be approximately one-third of the
internal yield pressure rating, provided that the test
pressure shall not be less than 600 psig nor greater than
2500 psig. In cases where combination strings or liners
are involved, the above test pressures shall apply to the
lowest pressure - rated casing. The pressure drop during
the 30 minute period shall not exceed 10% of the test
pressure.

In the event that excessive bleed-off occurs, one or
more of the following diagnostic methods will be used to
locate the leak:

pgv\casinteg Page 4
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Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm
caliper and/or magnetic inspection tools
Pressure testing with a packer(s) on

drillpipe
Other applicable methods

pgv\casinteg

After identification of the point of leakage, a cement
squeeze job will be performed and the casing retested.
Results of each pressure test will be reported to the
Department of Land and Natural Resources (DLNR) and the
Department of Health (DOH),

After a successful pressure test of each casing string,
drilling will proceed to a point at least one foot below
the cement shoe, and a pressure leak-off test will be
performed to test the integrity of the annular cement.
Each test will be performed at a pressure approaching the
fracturing pressure of the exposed formation. If there
is excessive leak-off, a squeeze cement job will be
performed, the cement will be drilled out and the test
will be repeated. Drilling will not proceed until an
effective cement seal is established in the
casing/borehole annulus above the shoe. In some
situations, such as the case where there is natural
formation permeability immediately below the casing shoe,
it may not be practical to prove cement integrity with
the pressure test described above. As an alternative, a
standard water shutoff test (WSO) may be done above the
shoe, or shut-in temperature surveys may be run.

If there have been indications of problems with the 9
5/8" cement job, a cement bond log (CBL) will be run in
the 9-5/8" casing. Adequate cement curing time will be
allowed before running the CBL.

Although CBL' s may be of interest on the surface and
intermediate casing strings, they are not planned because
the necessary logging tools are not available from PGV's
logging contractor to obtain meaningful results in the
large diameter, 20" and 13-3/8" casing strings. CBL's
are not commonly run in geothermal production and
injection wells on the mainland, and they are virtually
never run on the surface and intermediate casings. The
large surface and intermediate casing sizes common to
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geothermal wells cannot be bond logged with useful
results using conventional logging tools.

with regard to the surface and intermediate casing
strings, if any problems are suspected from the results
of the cement job or pressure testing, a static
temperature survey will be run to check for
interformational flows behind the casing. The shut-in
time before logging will be sufficient to obtain useful
results.

If the CBL is run in the 9-5/8" production casing it will
be used only to determine cement tops or as a diagnostic
tool. The logging results will not meet oil and gas
standards for cement bond or cement compressive strength.
This is due to two factors:

pgv\casinteg

2 .1.1

2.1. 2

Because of the temperature limitations on
logging tools, a well must be cooled by water
injection during the logging operation. The
resulting thermal contraction of the casing
creates a temporary micro annulus between the
casing and cement. Therefore, the log shows
that no bond exists. This micro annulus is
believed to seal after the well heats back up
to the usual temperature. The micro annulus
is usually so small that it would only be a
problem with high pressure gas and would not
provide a flow path for geothermal fluids.

The cement used in geothermal wells is
relatively light weight, low compressive
strength cement. Geothermal casing is usually
cemented in place over its entire length and
the cement used must be lightweight or the
formation will fracture due to the
hydrostatic pressure from the cement column.
Fracturing and the resultant loss of
circulation cause an incomplete primary cement
job. Any secondary cementing procedure
usually never approaches the quality of a
successful primary cement job. All of the
light weight cements available on the market
produce relatively low compressive strengths
when set. High compressive strengths are not
required for geothermal wells because the
casing is cemented over its entire length.

Page 6
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This supports and protects the casing and
seals off any possible flow in the annulus.
This is unlike the common practice in oil and
gas wells where casing is cemented only to
seal off the zones of interest or fresh water
zones. The main method of determining the
competency of the casing cement job while
drilling will be the surface indications of
pressure and circulation returns during the
cement job and the shoe leak-off test. If
both of these are positive, the cement job has
an extremely high probability of providing a
good seal against the migration of production
fluids.

2.2 Monitoring During Injection Testing

Upon completion of each production well an
injection test may be performed to give an initial
indication of reservoir permeability. The
injection test consists of pumping relatively cool,
fresh water into the wellbore at several controlled
rates while monitoring downhole and wellhead
pressure. Temperature-pressure-spinner (TPS) logs
will normally be run during the test. These logs
can be used to locate leaks in the casing by noting
a sudden change in temperature with depth or a drop
in flow velocity within the casing string. In the
event that a loss of mechanical integrity is
indicated during or after injection, one or more of
the following diagnostic methods will be used to
confirm the leak:

Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm
caliper and/or magnetic inspection tools
Other applicable methods as determined by
PGV.

2.3 Monitoring During Flow Testing

During flow testing of each production well, wellhead
temperature and pressure along with steam and brine flow
rate and chemistry are continuously monitored. After the
initial 24 hours of flow, flow characteristics tend to be

pgv\casinteg Page 7
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stable. Sudden changes in the wellhead pressure,
temperature, brine/steam ratio, or brine chemistry during
stabilized flow can be indicative of a loss of mechanical
integrity which is allowing cool water leakage into the
wellbore.

Also during flow testing, TPS logs are periodically run.
Leakage of cool water into the wellbore or loss of fluid

to zones behind casing may be seen in the TPS logs run
during or after shut-in. In the event that wellhead or
logging data indicate a loss of mechanical integrity
during the flow test, the well will be shut in and one or
more of the following diagnostic methods will be used to
confirm the leaks and locate it more precisely:

Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm caliper
and/or magnetic inspection tools
Other applicable methods as determined by PGV

2.4 Monitoring During Production

Wellhead pressure and temperature will be monitored
daily during normal production. Brine and steam
chemistry will also be analyzed for each production well.
Initially, samples will be taken weekly to establish a
baseline geothermal fluid chemistry. The sampling
frequency will then be reduced to monthly and quarterly
as stabilization of the fluid chemistry is confirmed.

Casing failure causing leakage of cool ground water into
the wellbore or loss of geothermal fluid to the formation
may be manifested as a pressure and temperature drop at
the wellhead. Fluid chemistry changes may also indicate
ground water leakage. Wellhead pressure, temperature,
and chemistry data will be reported to the DOH quarterly
on a routine basis.

In the event that anomalous production parameters are
observed, TPS survey(s) will be run with the well
flowing. The TPS profiles will be used to determine
whether the observed changes are due to changes in
reservoir characteristics or are caused by a loss of
mechanical integrity. In the event of a suspected loss
of mechanical integrity, one or more of the following
diagnostic methods will be used to confirm the leak and
locate it more precisely:

pgv\casinteg Page 8
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Temperature log while injecting
Static temperature survey
Casing inspection logs with multi-arm caliper
and/or magnetic inspection tools
Other applicable methods as determined by PGV

2.5 Casing Repair

Once a loss of mechanical integrity is identified and
approximately located, casing repair procedures will be
initiated. These procedures may include any or all of
the following activities:

2.5.1

2.5.2

Shut in well and run magnetic and multi
arm casing inspection logging tools to
precisely locate leak and to evaluate
casing condition.

Rig up workover rig on well. Run
packer(s) on drillpipe and pressure test
to confirm suspected leaking interval.

2.5.3 Execute cement squeeze job to seal
leak or stop interformational
behind casing.

casing
flows

2.5.4

2.5.5

Perform casing pressure test and other
diagnostic tests as necessary to confirm
success of the remedial work. If good,
move rig off well and return well to
production.

In the event of major casing failure, a
cemented liner may be installed through
the damaged interval.

2.5.6 Prior to drilling out the liner shoe,
liner will be pressure tested
described in Section 2.1.

the
as

pgv\casinteg

2.5.7 If mechanical integrity cannot be
restored satisfactorily, the well will be
plugged and abandoned.

Page 9
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3. INJECTION WELL CASING MONITORING PROGRAM

3.1 Pressure Testing During Drilling

The cemented casing string design in PGV injection wells
(Figure 4) is similar to that of production wells.
Testing of each string will proceed as described in
Section 2.1 above, except that the maximum allowable
pressure drop during the 30 minute period shall be 8% of
the test pressure.

3.2 Monitoring During Injection Testing

Prior to installation of the hangdown liner, an
injection test will be performed to measure injectivity
of the open formation below the cemented 9-5/8" casing.
During the test, one or more of the following logs or
surveys will be run:

TPS through the open hole and cased intervals
with the well on injection.

Static temperature surveys to check for
evidence of interformational flows behind
casing.

Other logs or surveys, as
to check for mechanical
casing and cement.

determined by PGV,
integrity of the

If the results of the logs and surveys confirm
mechanical integrity, then the 7" hangdown liner may be
installed. If leakage is found, repair procedures as
described in 2.5 will be performed.

3.3 Monitoring During Routine Injection

During routine injection, the 7" x 9-5/8" annulus will
be purged with nitrogen. Purge pressure and flow rate
will be monitored for any changes indicative of a casing
leak. Purge will be repeated as necessary to maintain
the fluid level more than 1/2 way down the annulus. Once
annually, tests and surveys will be conducted to verify
mechanical integrity of the hangdown liner. The casing
and hangdown liner will be tested for leaks by one of the
following procedures, or a combination thereof:

pgv\casinteg Page 10
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3.3.1

3.3.2

Perform a pump-down test on the 7" x 9-5/8"
annulus. Nitrogen will be injected into the
annulus to a pressure sufficient to displace
the water level to the 9-5/8" casing shoe and
shut in. Surface pressure on the annulus and
hangdown liner will be monitored and recorded.
Annulus pressure bleed-off exceeding 8% in 30
minutes will be considered indicative of a
leak. If necessary, the pressure test will be
extended beyond 30 minutes to preclude thermal
effects on the surface pressure. In that
case, the final 30 minutes will constitute the
test period.

If the hangdown liner is pulled, the casing
may be pressure tested above a bridge plug or
packer set near the shoe following the basic
procedure outlined in Section 2.1. Integrity
of the hangdown liner may be verified by
inspection on the surface, by a pressure test
after it is run in the hole, or by a TPS log
with the well on injection.

Integrity of the cement will be checked during each
workover by one or more of the following procedures:

3.3.3 One or more shut-in static temperature surveys
will be run. Shut-in time will be at least 12
hours, or longer if necessary to obtain
meaningful results.

3.3.4 Other logs
discretion
surveys are

or
of
not

surveys may be
PGV, if static
definitive.

run, at the
temperature

3.4 Restoration of Mechanical Integrity or Abandonment

In the event that the diagnostic procedures indicate a
loss of mechanical integrity, remedial or abandonment
procedures will be carried out as specified in Section
2.5.

pgv\casinteg Page 11
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PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

May 3, 1993

Mr. Keith W. Ahue, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, Hawaii 96809

SUBJ:

Dear Mr. Ahue,

PROPOSED REVISION OF CASING MONITORING PROGRAM

Puna Geothermal Venture's (PGV's) Casing Monitoring Program (CMP),
dated November 21, 1991, specifies procedures for testing and
monitoring casing integrity in production and injection wells.
with regard to casing pressure tests during the drilling of a well
(Sections 2.1 and 3.1 of the CMP), the specified method of
calculating the minimum test pressure differs from that specified
in DLNR's "Rules on Leasing and Drilling of Geothermal Resources"
S13-l83-76(b). The existence of two test criteria has created
needless confusion, and PGV proposes to revise its CMP to be
consistent with DLNR's rules in this regard. Under DLNR's rules,
the applicable test criteria are as follows:

"Minimum casing test pressure shall be approximately one
third of the manufacturer's rated internal yield
pressure; provided that the test pressure shall not be
less than six hundred pounds per square inch and greater
than 1500 pounds per square inch."

With concurrence from DLNR, PGV has increased the upper limit on
surface test pressure from 1500 psi to 2500 psi. This was done so
that casing strings exposed to the pressure of the stearn reservoir
would be tested to a pressure equal to or greater than the
reservoir pressure.

PGV's CMP calls for a minimum test pressure equal to 70 percent of
the specified minimum internal yield pressure minus 250 psi at the
casing shoe, but not to exceed 2000 psi at surface. This was
designed as a site-specific criteria for Puna to result in a
differential pressure of at least 70% of the specified minimum
internal yield pressure (or 2250 psi) at the casing shoe.

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



For practical purposes the two methods result in comparable test
pressures, and PGV proposes to adopt the DLNR rule. The enclosed
table provides a comparison of minimum test pressures for a typical
casing program under the two criteria. As shown in the Table, the
DLNR rules dictate slightly lower test pressures for the shallow
casing strings and higher pressures for the deep casing strings.
In all cases, the test pressures exceed the maximum expected
working pressure of each casing string.

Enclosed is a revised version of PGV's CMP, dated April 26, 1993.
Only Sections 2.1 and 3.1 have been changed to incorporate DLNR's
method of determining minimum test pressure. The CMF limitation of
an 8% pressure loss in 30 minutes has been left unchanged for
injection wells (Section 3.1) to comply with EPA's requirement.
DLNR's 10% limitation has been adopted for production wells only.

It is the intention of PGV to adopt the neaw CMP beginning with the
commencement of our next drilling or well workover operation.

Should you or your staff have any comments or questions, or would
like additional information from us, please contact me.

Sincerely,

~i'i~/~~
Environmental Manager

MEMO:
FILE:

cc:

21732.TK
Wellfield Regulations

S. Morris
M. Tagomori (DLNR)
J. Lewin (DOH)
T. Arizumi (DOH)



TABLE

COMPARISON OF CASING PRESSURE TEST CRITERIA
APPLIED TO A TYPICAL PGV WELL DESIGN

CURRENT MODIFIED
CASING SPECIFICATIONS CMP CRITERIA DLNR CRITERIA

SURF
CASING INTERNAL YIELD TEST PRESS. SURF PRESS.

.HZE WEIGHT API SHOE PRESSURE RATING PRESS. AT TEST AT
INCHES LB/FT GRADE DEPTH (PSI) (PSI) SHOE* PRESS SHOE*

20 94 K-55 1000 2110 785 1227 703 1145
13o/a 61 K-55 2000 3090 1030 1913 1030 1913

9o/a 47 C-90 3900 7720 2000 3724 2500 4223

* Based on assumptions of a vertical well and 8.5 ppg mud.
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JOHN WAIHEE

GQVER"OA OF HAWAII

STATE OF HAW.MAPR20, p~: 0"
DEPARTMENT OF HEALTH ~

JOHN C. LEWIN, M.D.
DIRECTOR OF HEALTH

." , C l ~; P. O. BOX 3378
2. rU, i .• ,':,i HONOLULU, HAWAII 96801

ST l. l ~-'I-' 1:1', ';1 :,,;1

April 15, 1993

In reply, please refer to:
EMD

Mr. Steve E. Morris
Vice President and General Manager
Puna Geothermal Venture
P.O. Box 30
Pahoa, Hawaii 96778

Dear Mr. Morris: ft~-

You have been provided a revised Permit to Operate and Authority to
Construct, and we are in receipt of a letter stating that you are in agreement
to the conditions. Although every practical precaution will be taken to
minimize the release of hydrogen sulfide, we anticipate that there may be
some odor and noise nuisance associated with certain geothermal
development activities. To assure that a thorough notification process is
implemented, it is our understanding that you will also do the following in
addition to the conditions set forth in the permits:

1. Support the presence of a Department of Health inspector during
well cleanout and other well-testing activities by insuring that he
(she) has real time information on activities and problems.

2. Implement notification procedures of certain activities such as well
ctecnout. flow testing, and power plant start-up, which will include:

*

*

*

Paid newspaper advertisement published 24 hours before
commencement of the activity.

Letter of notification mailed to residents within 3,500 feet of
project, to be received 24 hours before start of procedure.

Notification via telephone 24 hours before commencement
of procedures to residents within 3,500 feet of project and
those requesting notification.



-,

Mr. Steve E. Morris
April 15, 1993
Page 2

•

•

Follow-up telephone notification on the morning of
scheduled activity.

Press release issued prior to the commencement of the
scheduled activity.

3. Work with appropriate agencies to make reasonable
accommodations available to residents who choose to relocate
during well c1eanout activities. PGV will bear the cost of providing
light refreshments and a meal, if appropriate, during the hours of
the octlvity.

4. You will immediately notify the Department of Health, Department
of Land and Natural Resources, and the County's Geothermal
Compliance Officer (or in his absence, the Office of the Mayor)
when H2S emission levels of 25 ppb or greater (spike readings) are
measured at the PGV boundary or at any permanent monitoring
station. PGV shall notify DOH, COH, and the Hilo District Health
Office of any exceedance above 10 ppb on a twenty-four hour
rolling average.

5. You will telephone only the primary contact or in his absence the
designated alternate, and in the event of no contact, a fax will be
sent to:

DLNR:

Primary Contact: Eric Tanaka or DLNR's on-site
representative at 933-4279, 961-6586, 987
9184 or Fax at 933-4249

Alternate: Manabu Tagomori at 587-0230 or 988-6541

DOH:

Primary Contact: Clifford Furukado or On-Site Monitor at
933-4552 or Fax at 933-4669

2



Mr. Steve E. Morris
April 15, 1993
Page 3

COH:

Alternate: Harold Matsuura at 933-4275

Primary Contact: Jim Moulds at 961-8288, 966-7594 or Fax at
961-9615

Alternate: Bill Davis at 961-8211

It will be the responsibility of the person contacted to share the
information with appropriate personnel.

6. During flow testing/well c1eanout operations. PGV shall notify DOH
and COH if the abated H2S emission rate increases to 5.0 pounds
per hour or more, or if any steam is released through the power
plant emergency steam release facility.

7. During drilling operations. PGV shall notify DOH and COH if the
cumulative steam releases from all simultaneous well drilling
operations result in a total H2S emission of 5.0 pounds per hour or
more.

8. Communication obligation shall be deemed as met should the
primary contact be on site during a planned event and if that
primary contact has been kept informed of any problems on a
real time basis.

9. Should the exceedance of the permitted limits or concentrations
during an upset or accident endanger public health, safety, or
welfare, the communication and notification procedures of the
Emergency Response Plan shall supersede and shall be
immediately implemented by PGV.

3



, .

Mr. Steve E. Morris
April 15, 1993
Page 4

10. Community meetings shall be held during the start-up process.

Slncezt

OHN C. LEWIN, M.D.
irector of Health

cc: Keith,;,AhU&,';DLNR'::
Mayor Stephen Yamashiro

Accepted and Agreed:

STEVEN E. MORRIS
Vice President and General Manager
Puna Geothermal Venture

4
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PUNA GEOTHERMAL VENTURE

, ~ . "
A Hawaii Partnership

,,) i',td\ 12 AlD: I 8 10 -: J

Barch 8. 1993
l ,.!;
L ; ,I ~J-_._

John P. Keppeler II, Acting Director
Department of Land and Natural Resources
P.O. Box 621
Honolulu. HI 96809

Sincerely,

SUBJ: PROPOSED CHANGE IN PLAN OF OPERATION

Dear Mr. Keppeler.

Puna Geothermal Venture (PGV) is proposing to modify our Plan of
Operation as presented in the Geothermal Amendment Application
(March 1992) and subsequent changes previously submitted to your
office, including our request of February 5.1993. The proposed
change hereby submitted for your approval is as follows:

* KS-10 -Complete as production well
KS-7 -Plug and abandon
KS-9 -Workover
KS-8 -Plug and abandon

* KS-11 -Drill as production well
KS-2 -Plug and abandon

* KS-5 -Drill as injection well
KS-1 -Plug and abandon

As shown above. drilling and plug and abandon operations will be
undertaken simultaneously. Drilling operations will be done util
izing Parker Rig #231 while plug and abandon operations will be
completed using a hYdraulic workover unit. The attached Plan of
Operation is identical to our submitted plan of 2/5/93 except
that we have added the KS-9 workover.

Should you or your staff have any questions. please contact me.

.
~G-,~:S-

Thomas G. Kizis
Environmental Manager

c: S. Morris
Drilling

File: ~OC
14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562

Post Office Box 30, Pahoa, Hawaii 96778
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JC':m WAIHEE

f..JVERNOR Of HAWAII

REF:WL-LN
STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

HONOLULU, HAWAII 96609

APR I 9 1993

KEITH W. AHUE, Chairperson
BOM~O OF tANO AND NA.TtJRAL RESOUFICES

OEPUTIES

JOHN P. KEPPELER, II
DONA l. HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

RESOURCES HIFORCEMENT
CONVEYANCES
FORESTRv AN0 WILOLI Fe
HISTORIC PREseRVATION
LAND MANAGEMENT
STATE PA!1KS
WATER AND LAND DEVELOPMENT

Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, HI 96813

Dear Mr. Morris

Proposed Changes to Plan of Operation

Your revised sequence of operations plan, to complete KS-10 as a production well
while doing a wellhead workover on KS-9, and plugging and abandoning KS-7 and KS-8,
drill KS-11 as a production well while plugging and abandoning KS-1 and then drill KS-S
as an injection well while plugging and abandoning KS-2, submitted by Mr. Thomas Kizis'
letter of April 5, 1993, is approved.

Should you have any questions, please contact Mr. Manabu Tagomori of the
Division of Water and Land Development at 587-0230.

Very truly yours,

~ktA-.~
KEITH W. AHUE
Chairperson

c: Mr. Thomas Kizis
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I PUNA GEOTHERMALc VENTURE. ,·.·.·c, '\

A Hawaii Partnership '. . .... .'"

. , ~;):l 7 J~ 8 56,; J ! '.1 : \

April 5, 1993 "",j: ,.:i:LJ<l\
i ,. , 'I i • ,"; 'It'~)J -j
L .'. ,", .• ,_. - "" 11

Keith Ahue, Chairperson
Department of Land and Natural Resources
1:'.0. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGE IN PLAN OF OPERATION

Dear Hr. Ahue,

Puna Geothermal Venture (PGV) is proposing to modify our Plan of
Operation as presented in the Geothermal Amendment Application
(Ha r c h 1992) and subse qu e n t change s prev ious 1 y submi t ted to your
office, including our request of Harch 8, 1993. The proposed
change hereby submitted for your approval is as follows:

.- KS-10 -Complete as production \'le 11
KS-7 -Plug and abandon
KS-9 -Workover
KS-8 -Plug and abandon

'" KS-l1 -Drill as production well
KS-l -Plug and abandon

'" KS-5 -Drill as injection \'lell
KS-2 -Plug and abandon

As shown above. drilling and plug and abandon operations will be
undertaken simultaneously. Drilling operations will be done util
izing Parker Rig #231 while plug and abandon operations will be
completed using a hydraulic workover unit. The attached Plan of
Operation is identical to our submitted plan of 3/8/93 except
that we have decided to undertake plug and abandon operations at
KS-1 prior to KS-2.

Should you or your staff have any questions, please contact me.

Sincerely, .

~K~:~i
Environmental Hanager

c: S. Horris
Drilling

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935·5562
Post Office Box 30, Pahoa, Hawaii 96778

1153



JOHN WAIHEE

'':;OVf:RNOR OF HAWA~I

REF:WL-LC

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

HONOLULU. HAWAII 96809

MAR 15 1993

BOAFlO OF LAND A.ND NATU~AL RESOURCES

DEPUTIES

JOHN P. KEPPELER. II
DONA l. HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATiC RESOURCES

CONSERVATION AND
ENV!RONMENTAL AFFAIRS

CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY A"'fO WILDLlH~

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT
STATE PARKS
WAnR AND LAND DEVELOPMENT

Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Morris:

Proposed Changes to Plan of Operation

Your revised sequence of operations plan to complete KS-10 as a production well
while doing a wellhead workover on KS-9, and abandoning KS-7 and KS-8, drill KS-ll as a
production well while abandoning KS-2 and then drill KS-5 as an injection well while
abandoning KS-1, submitted by Mr. Thomas Kizis' letter of March 8, 1993, is approved.

Should you have any questions, please contact Mr. Manabu Tagomori of the Division
of Water and Land Development at 587-0230.

Very truly yours,

~kO~rC~"
JOHN P. KEPPE~: II
Acting Director

c: Mr. Thomas Kizis



TEL:
Nar 08,93 12:23 No.038 P.02

PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

:: = = = ..= ; bE

John P. Kop~eler II. Aetinq Ciroctor
O.par~.ent ot Land and Natural R&30UrCes
P.O. 9Ql( ez;
Honolulu. HI ~ija09

SU9J: PROP05BD CHArGE tN PLAN OF OPERATION

Pun~ Geatn.~~al Ventu~. [PGVI is p~oposinq to modify o~r ~lan 0'
Operation as pr65e~ted in the GQo~h.~mal AmendMent Applieation
(M~reh 19921 and subsequent chanqes previQusly ~ucmitteo to your
off1cA. 1nolud1nq o~r requ •• t o~ r$br~.~y ~. 1~93. 1he proposed
~~an9~ bereby ~ub.1tted ~ar your approval 19 a. follow.,

.. KS-lO -ColQphta as productlon w_u
K,s-1 -PlU9 and "bandoll
KS-9 .Workover
K3 .. a -Plug an.d .bandon

• IS-!l -Dr-ill "u s-roduct.10n well
KS"2 -Plu," and abandon

lit KS-5 -Orill ~Ili 1n~&ct.ioft well
!CS-l .Pll.l9 5nd aband.on

As snown above, drillLn9 ~nd plug and lbando~ op~rati~n. ~ill b8
undtrtaken sim~leaftoQu~ly. Drlilinq operG~ion~ w11l 08 don. u~il
i<:i.oq P&rker R.i9 t231 whU., plug and abandon operation. "'ill be
eompleted us1nq a hydrau11c workov.r uni.t. The ~ctacn8d Plan of
Ope.a"tlon it iQ.nt~c.. l toQ our SUbuieUd plan of 2J!/93.xc~pt
that we hav. Added tn. rs~~ worko~.~.

Sin~.~.ly. .

~G-,~
'hclI"." G. K1;o;:ts
6nvi~onmen~al Hanaqer

1:1 S. Ho~t'irs

01:'i111n9

_Ill P:t'-':u i poe _. ..
I"'JH60 Kapoho P:tllol llllld. PatlOll, HAwaii 96178 • r801U 961·2786 • t+:K:S1l11ilaflOO Q;JS-5562

Poal OtYICD SUx JO. j1:l"OO. HD\'\/sUi 06118



JOHN WAIHEE

GOVERNOR OF HAW""

REF:WL-LC

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

HONOLULU. HAWAII 96809

FEB 26 1993

BOARD OF LAND "NO NATURAL RESOURCES

OEPUTlES

JOHN P. KEPPELER, II
DONA L HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AOUATIC RE$OURCES
CONSERVATION AND

ENVIRONMENTAL AFfAiRS
CONSERVATION AND

AE$OURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT

Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Moms:

Proposed Changes to Plan of Operation

Your revised sequence of operations plan, to complete KS-IO as a production well
while abandoning KS-7 and KS-8, drill KS-ll as a production well while abandoning KS
2, and then drill KS-5 as an injection well while abandoning KS-1, submitted by
Mr. Thomas Kizis' letter of February 5, 1993, is approved.

Should you have any questions, please contact Mr. Manabu Tagomori of the
Division of Water and Land Development at 587-0230.

Very truly yours,

JOHN P.eprr ~
Acting Director

c: Mr. Thomas Kizis



.- ..
PUNA GEOTHERMAL VENTURE
A Hawaii Partnersbip

February 5, 1993

John P. K.ppl.~ 11, Aotin9 Chairper~on
Department of Land and Natural Resour~es
P.O. Box 621
Honolulu. HI 96809

SUBJ, PROPOSED CHANGE IN PLAN OF OPERATION

Dear Hr. Keppler.

Puna Geothermal Venture IPGVI is propos1nQ to modify our Plan of
Oper~tion as presented in the Geothermal Amendment Applioation
(March 1992) and subsequent chanoes previously submitted to your
office. inc1ucHnQ our request of .7"nua~y 27. 1993, whiah ''''II
approved on February 1. 1993. The proposed ohange hlrlby submit
ted tor your approval is as follows •

• KS-10 • CompLete as produotion 111011
KS-7 -Plug and abandon
KS-S -Plug and abandon

• KS-l1 -Drill ". produotion well
KS-2 ·Plug and abandon

• KS-S -nes.i i as inje.::t.ion "eU I
KS-l -P'lug and etbandgn

Ae ehown above, drilling and plug an~ aban~on operations will be
undert~ken simultaneously. Dr111inq operations will be done util
i:in9 P~rker RiS *231 while plug and abandon operat1ons wl11 be
completed using a hydraUliC workover unit.

Should you or your statt have any questions, p~ease oontact Me.

sincerely. •

~X1~~~~
Env1ronmental Manager

0: S. Morrill
Drilling

file. poo

14·3860 Kapoho Pahoa Road. Paho., Hawaii 96778 • (808) 96t·2786 • FllCsimile (808) 935·5562
Post omee 80. 30,Pabca, H.woiI9671g



Pov ~r
Corporation

Hr· i'. - ! '. I i: 0
' .- \_.1 "--., ~ L.

February 17, 1993

VIA CERTIFIED MAIL.
RETURN RECEIPT REQUESTED

State Of Hawaii
Department of Land and Natural Resources
P.Q. BOX 621
Honolulu, Hawaii 96809

RE: Geothermal Resources Mining Lease No. R-1 (Lease No.
063), Puna Geothermal Venture, Hawaii County, Hawaii.

Enclosed please find check No. 62403 dated January 26, 1993,
in the amount of $3,491.00 as payment in full of annual rental
under the Geothermal Lease No. 063 (state Mining Lease R-1) by and
between Puna Geothermal Venture, Lessee, and the State of Hawaii,
Lessor, dated February 20, 1981.

Sincerely,

~..(YVjaCtJCyL/
Denise M. JaCkS~n
Lease Administrator

Enclosure
l0998R

Building One, Suite 255.4000 Kruse Way Place. Lake Oswego, OR 97035 • (503) 636-9620 • FAX (503) 697-0288



N 62402o 9703k 0S .'ld',.,;:!iCORPORATION BUI lnq One ulte 255 * 4000 Kruse Wa Pace * La e sweao R 5 o.
nATF. NV :t<: NO IN NET

01/06/93 CKRQOI0693 ANNUAL DELAY RENTAL $ 3491. 00 $ 3491. 00

Fc r payment i n full of annual renta 1 under the ~eothermal LE ase No. 063
(state Mining Lease R-l) by and between Puna Geother ~al venture, Lessee, and
the sta te of Hawa i, Lessor, dated Febr ~ary 20, 198 .

Ne t Acres: 3,490.58
Re ntal Per Acre: 1. 00
Tc tal Rental: $3,491. 00

CHECK: 62402 01/26/93 STATE OF HAWAII 30-STATlOO CHECK TOTAL $ 3491. 00

OESI POWER CORPORATION
0

PAY 7btu7~~ ~'~()ru & ft4!100 1)d!4tu

TO THE ORDER OF

STATE OF HAWAII
DEPT. OFLAND & NATURAL RESRCE
1151 PUNCHBOWL STREET
HONOLULU HI 96813
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, PUNA GEOTHERMAL ,VENTl!J.E
A Hawaii Partnership - - -. ,- -

-- " .', 5,;..JrCo

February 5. 1993

John P. Keppler II. Acting Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu. HI 96809

SUBJ: PROPOSED CHANGE IN PLAN OF OPERATION

Dear Mr. Keppler.

Puna Geothermal Venture (PGV) is proposing to modify our Plan of
Operation as presented in the Geothermal Amendment Application
(March 1992) and subsequent changes previously submitted to your
office. including our request of January 27. 1993. which was
approved on February I, 1993. The proposed change hereby submit
ted for your approval is as follows:

.. KS-I0 -Complete as production well
KS-7 -Plug and abandon
KS-8 -Plug and abandon

.. KS-ll -Drill as production we 11
KS-2 -Plug and abandon

.. KS-5 -Drill as injection well
KS-1 -Plug and abandon

As shown above. drilling and plug and abandon operations will be
undertaken simultaneously. Drilling operations will be done util
izing Parker Rig #231 while plug and abandon operations will be
completed using a hydraulic workover unit.

Should you or your staff have any questions. please contact me.

Sincerely. r

~Ki~'~-C
Environmental Manager

c: S. Horris
Drilling

File: POO

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



JOHN WAIHEE

GOVE RNOR OF HAWAII

REF:WL-LC

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

1I0NOLUlU, HAWAII 96809

FEB - I 1993

WilLIAM W. PATY. CHAIRPERSON

eOARD OF LAND AND NAtURAL RESOURC£S

DEPUTIES

JOHN P. KEPPElER. 11
DONA l. IIANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVAT ION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVE YANCES
FORESTRY AND WILDliFE
HISTORIC PRESERVATiON

PROGRAM
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT

Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Morris:

Proposed Changes to Plan of Operation

Your revised sequence of operations plan, to complete KS-4 as an
injection well and KS-9 as a production well, drill KS-10 as a production
well while abandoning KS-8 and KS-1, drill KS-11 as a production well
while abandoning KS-2 and then drill KS-5 as an injection well while
abandoning KS-7, submitted by Mr. Thomas Kizis' letter of January 27,
1993, is approved.

Should you have any questions, please contact Mr. Manabu Tagomori
of the Division of Water and Land Development at 587-0230.

Very truly yours,

tAr? r:rr~(l"
{WILLIAM W, PATY

c: Mr. Thomas Kizis



JH~1 27 '93 :::05 PU~~A GEO YE~1TURE (808) 524-9349 r.----
PUNA GEOTHERMAL VENTU~
A Hawaii Partnership , , I

! '

o
I

January 27, 1993

Mr. William Patv, Chairperson
Department of Land & Natulal Resources
P.O. Sox 621
Honolulu, Hawaii 96809

RE: Proposed Changes to Plan of Oporation t
!

f.
cear Mr. Paty: ,

~.
!,

Puna Geothermal Venture (PGVI is proposing to modify our f'lan of Operation as presented In
the Geothermal Resource Amendment Application (Marth 1989) and subsequent changes
previously submitted to your office, including our letter oft'December 18, 1992. The proposed
change hereby submitted for your approval is as follows:, :

,
l~
!

•

•

KS-4

K5-9

K5-'0
K5-8
K$·1

K5·11
KS-2

- Complete as an injection W~II
..

• Complete as a production w'ell
r

• Drill as a production well
• Plug and abandon
• Plug and abandon

• Drill as a production well
- Plug and abandon t'

K5-5 • Crill M an injection we II
K5-7 • Plug and abandon ,

As shown above, drilling operations and plug and aba~dod 'operations will be undertaken
simultaneously. Drilling operations will be done utilizir(g Parker Rig #231 while plug and
abandon actlvlties will be completed using a hvdraulic wrover unit.

Should you or your staff have any questions". pl.aasll conr-et'me.

~G-'I ·s !
Thomas G. Kizis ~ l
Environmental Manager .. 

~. "-

cc: M. Tagomori (DLNRI
V. Goldstein (HCPOI
S. Morris

14-31l6O Kopoho P.b<>2 Ro>d. Pahoa, Ha.... ll96778 • (808) %1~27~ • Facsimile (808)935-5562
Poo;t Office Box 30. Pahoa, Hawaii 9677f

i
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PUNA GEOTHbiRMAL VENTURE
A Hawaii Partnership

Janulny 27, 1993

Mr. William Patv, Chairperson
Department of Land & Natural ResoutCes
P.O. Box 621
Honolulu. Hawaii 96809

R~: Proposed Changes to Plan of OperatiOl'l

Oear Mr. Paty:

P.2

Puna Geothermal Venture (PGV) is proposing to modify O,ur Plan of Operation as presented In
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of.December 1B, 1992. The proposed
chanoe hereby submitted for your approval is as follows:'

•

•

KS-4

KS-9

K5-10
K5-8
K5-1

K5·11
K5-2

- Complete as an injection w~1l
I'
~

• Complete as II production well
r

• Drill as a production well
• Plug and abandon
- Plug and abandon

• Drill as a production well
• Plug and abandon

K5-5 - Drill es an injection well
KS-7 • Plug and abandon

As shown above, drilling operations and plug and aba~dori 'operations will be undertaken
simultaneously. Drilling operations will be done utilizing Parker Rig #231 while plug and
abandon activities will be completed using a hydraulic w~rkover unit.

I

Should you or your staff have any questions. please con?etme.
I

-OO:~5 &/ I~s
Thomas G. I(jzis
Environmental Manager

cc: M. Tagomori (DLNRl
V. Goldstein IHCPD)
S. Morris

14"3860K>..,ooo PahoaRoad, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808)935-5562
POtil Office Box 30,Pahoa, Hawaii %778

. I
,



JOHN WAIHEE

GOVERNOR OF H,e"WAI1

REF:WL-LC

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

HONOLULU, HAWAII 96809

JAN 26 1993

WILLIAM W. PATY, CHAIRPERSON

BOARD OF \-AND AND NATURA.l RESOURCES

O£PUTIES

JOHN P. KEPPELER. II
DONA L. HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS

CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES

FORESTRY AND WILDLIFE

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT

ST~TE PARKS

WATER AND l~NO DEVELOPMENT

Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Morris:

Geothermal Well Drilling Permit Casing Pressure Testing

As requested by Mr. Thomas G. Kizis' letter of January 6, 1993, all future
geothermal well drilling permits will reflect the following requirement:

The maximum casing string and blowout prevention equipment test pressure shall
be the lesser of (a) 2500 psig or (b) 80% of the minimum internal yield pressure
of the casing.

Please note that this test pressure revision only applies during geothermal wells
construction.

Should you have any questions, please contact Mr. Manabu Tagomori of the
Division of Water and Land Development at 587-0230.

Very truly yours,



·PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

January 6, 1993

Mr. William W. Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJECT: CASING PRESSURE TESTING

Dear Mr. Paty,

•• I "A'~ -":",, ". ' '.1 r- 0
h .; C' '.~ .~::..

SJ JAI'J 7 A 9: ~ I

Condition No.7 of the Geothermal Well Drilling Permit for Well Kapoho State 9 (KS-9) issued
by DLNR on July 9, 1992 to Puna Geothermal Venture (PGV) mandates the testing of all casing
strings and blowout prevention equipment to between 600 and 1500 psi surface pressure and is
specifically limited not to exceed 1500 psi.

This limitation is a concern and poses somewhat of a problem because our casing monitoring
program specifies that we will test injection well casing to 2000 psi surface pressure or 70 % of
burst pressure minus 250 psig, whichever is less.

In the past, as you are well aware, we have initially designated some wells as producers and
later asked for them to be changed to injectors as a result of the conditions encountered during
drilling. Since it is not absolutely certain what type of well we will have until near the
completion, we would like to test all well casings to the criteria currently used for injection
wells. PGV, therefore, hereby requests that all future geothermal well drilling permits issued
to us by DLNR have a maximum allowable test pressure of 2500 psig.

Please have your staff contact me if you have questions or would like additional information.

Sincerely,

Environmental Manager

cc: S. Morris
,- M. Tagamuri (DLNR)

14.2.45
21546

to1 Aupuni Street. Suite 1014-B, Hila, Hawaii 96720 • (808) 961-2184 • Facsimile (808) 961-3531



TEL: Dec 17,92 6:46 No,OOl P.02

PUNA GEOTHERMAL VENTURE
A Hawatt Partntrshtp

December 18. 1992

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O, Box 621
Honolulu, HI %SUl)

SU1U: PROPOSED CHANGXS TO PLAN OF OPERATION

DearMr, f'Aty,

Puna Geothermal Venture (PUV) is propooini to modify our Plan of Operation a,~ presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of November 17, 19')2. The proposed
change hereby submitted for your approval Is as follows;

Revised sequence of operations plan, The following is the Puna Cleothenllal Vellll"~
revised operations sequence for Parker Rii #231. Plug and abandon operations will he
performed with a hydraulic workover unit.

• KS-4 Complete a~ injectiun well

• KS-9 Drill as production well

• KS-8 Plug and abandon

• KS·l Plug and abandon

• KS·2 Plug and abandwl

/
• Klj-lU - Drill OS productiQn well ,
• K$-1l - DrlIl IlIl production well

• xs-s - Drill as Injection well

• KS-7 - PIlle a nd abandon

14-3860 Kapoho Pahoa /lorA, Pihoi,H.w.;:96778 • (808)961·2786 • P"",imilo (8ll8) 9~~·3~~2
Pu.loraceIl<" '0, Pllhua. How•• ~6778

I



Mr. William Po.ty
December 18, 1992
Pile -2-

If you have any que!ltions, please call.

Sincerely,

~c;/liA~\S
Thomas n. l{jJ:i$

Bnvironrnental Mallager

J1g

Dec 17,92 6:46 No.OOl P.03

cc: "M, Tagamori (DLNR)
S. Morris (T'GV)

E. Tanaka (OLNR)
V, Goldsteln (HCPO)

Well Files:

Memo:

KS-I, KS"2, KS 4, KS-5. KS-S, KS-9, KS-10, xs-u, Drilling File

A:2142l'i

,



STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

JOH'" WA1HEE

GOVE RND ~ OF HAWAII

REF: WL-CD

Mr. Thomas G. Kizis
c/o Puna Geothermal Venture
P.O. Box 30
Pahoa, Hawaii 96778

Dear Mr. Kizis:

P.O. BOX 621

HONOLULU, HAWAII 96809

DEC 15 1992

WILLIAM W. PATV, CHAIRPERSON

80ARO Of LAND AND NATURAL R£SOURCES

DEPUTIES

JOHN P. KEPPHER, II
DON" L. H"N"IKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

PROGRAM
LAt-ID MAt-IAGEMEt-IT
STATE PARKS
WAT'ER AND LAND DEVELOPMENT

Proposed Changes to Plan of Operation

Your revised sequence of operations plan to complete KS-4 as an injection well,
drill KS-9 as a production well, plug and abandon KS-8, KS-1 and KS-2, drill KS-11 as a
production well, and drill KS-S as an injection well, submitted by your November 17, 1992
letter, is hereby approved.

For your information, your KS-8 Plug and Abandonment Program is being reviewed
and a seperate response will be provided. Please note that the submission and our approval
of the plug and abandonment plans for KS-1 and KS-2 must be obtained before any such
work can begin.

Should you have any questions on this matter, please contact Mr. Manabu
Tagomori of the Division of Water and Land Development at 587-0230.

Very truly yours,

c?~-JL"
WILLIAM W. PATY



/

-PUNA GEOTHbdMAL VENTURE
A Hawaii Partnership I '-: Cl: ''j E0

s;~ NOV 20 A 7: 47

November 17, 1992

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty,

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of October 30, 1992. The proposed
change hereby submitted for your approval is as follows:

Revised sequence of operations plan. The following is the Puna Geothermal Venture
revised operations sequence for Parker Rig #231:

• KS-4 - Complete as injection well

• KS-9 - Drill as production well

• KS-8 - Plug and abandon

• KS-l - Plug and abandon

• KS-2 - Plug and abandon

• KS-ll - Drill as production well

• KS-5 - Drill as injection well

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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Mr. William Paty
November 17, 1992
Page -2-

If you have any questions, please call.

~G-'~~
Thomas G. Kizis
Environmental Manager

/lg

cc: M. Tagamori DLNR
S. Morris PGV
B. Rickard PGV

E. Tanaka DLNR
N. Hayashi HCPD

Well Files: KS-l, KS-2, KS-4, KS-5, KS-8, KS-9, KS-ll

Memo: A:21426



JOHN WAIHEe

GOY£RNOR OF HAW"'U

92 NUV 20 A 9

JOHN C. lEW'N. M.D.

DtlllEC10R Of J-lE-'UH

STATE OF HAWAII

DEP r. UF LMJIJ DEPARTMENT OF HEALTH
P. O. BOX 3378

?~ Nt~ TUHtd_ f\f_: ,r) 0" Uf·\)(,'t~ '::I' '" HONOLULU. HAWAII 96801

STATE OF II/\\tl:dl

November 10, 1992

UlV. ur: WA fER'&
l/\/lD DE VElOPMENT

In reply, please refer 10:
EMD /SDWB

To:

From:

Subject:

Underground Injection Control Permittees and Interested Parties

Bruce s. Anderson, Ph.D.
Deputy Director for Environmental Health

HAWAII ADMINISTRATIVE RULES
TITLE 11, CHAPTER 23, UNDERGROUND INJECTION CONTROL
DOCKET NO. 91-SDW-REG-2

The proposed revisions t~ the subject rules were signed by Governor John
Waihee and became effective on November 12, 1992. Enclosed is a copy of the
final rules.

The final approved rules are essentially the same as the information which was
provided during the public comment period. Only minor changes were made as a
result of the comments received during the public comment period. These
changes can be summarized as follows:

1. Section 11-23-05(d) Identification of exempted aquifers and USDW.

The public hearing version read:

Special geothermal exempted aquifers shall be identified as
any area which has been designated as a geothermal resource
subzone, in accordance with sections 205-5.1 and 205-5.2,
HRS and chapter 13-184, Hawaii Administrative Rules.

This proposed exempted aquifer was deleted from the final rules. It was
pointed out by many commenters, including the United States
Environmental Protection Agency, that all exempted aquifers must meet
the criteria established in section 11-23-04. Since the geothermal
resource subzone designation does not necessarily imply compliance with
section 11-23-04, it would be improper to automatically exempt such
aquifers.



Interested Parties
November 10, 1992
Page 3

3. Sections ll-23-06(b)(3) Classification of injection wells and 11-23
07(b) Prohibition.

The public hearing version used the term:

"non-exempted aquifer(s)"
The final rules have replaced this with the more straightforward,
equivalent term:

"underground source(s) of drinking water"

The Department of Health concurred with the comments made by the United
States Environmental Protection Agency, that the term, non-exempt
aquifers, was unnecessarily awkward and confusing. Please note that
section ll-23-05(c) clearly states that,

"Unless expressly exempted, all aquifers are considered to be USDW."

Thank you for your interest in the protection of public health and the
environment. If you should have any questions please contact the Underground
Injection Control program at 586-4258.

Enclosure



DEPARTMENT OP HEALTH

Amendm8nt and Compilation of Chapter 11-23

September 28, 1992

HAWAII ADMINISTRATIVE RULES

TITLE 11

DEPARTMENT or HEALTH

CHAPTER 23

UNDERGROUND INJECTION CONTROL

SUlMlary

1- 511-23-01 to 11-23-14 ar. &tnended.

2. 511-23-16 to 11-23-17 are &tnended.

3. A new 511-23-21 10 added.

4. 511-23-22 1& amended .nd renumbered.

5. 511-23-23 10 rtlnumbtlred.

511-23-01
511-23-02
511-23-03
511-23-04

511-23-05
511-23-06
511-23-07
511-23-0B
511-2]-09
511-23-10
511-23-11
511-23-12
511-23-13
511-23-14
511-23-15
511-23-16
511-23-17
511-23-18
511-23-19
511-23-20
511-23-21
511-23-22
511-23-23

Purpo.e
scope
Def init ion.
Cl ....itie.tion of exempted aquifer. and underground
.ouree. of drinking water
Identification of exempttld aquiter. and USDW
Cla•• ifieation of injection well.
Prohibition
Conetruction conditione
Siting and pre-conatruction requirement.
Provi.ioll for arte.ian aquifer protection
Operating conditione
Application procedur.a for UIC permit
Submiaaion at data
Public not lee ot propoaed wella injecting lnto USDW
Public hearinga
Permit i.euance
£xiatinq injtlction well regl.tratian
Konitorillq and reporting requiremtlnta
Plu9ging and abandonment requirtlmenta
Rtlvocation, auapenaion or revi.ion at UIC permit a
Inapection and entry
Penaltle.
Severability

23-1
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511-23-03

-crouting- m.an. the operation whereby a cement .lurry i.
forced b.hind the C.sin9 lor .uch purpo.e••• 1 ••aling the caain9
to the wall. ot the hole, preventin9 unde.irable leakage of lluid.
out of the hole, .nd prev.ntin9 mi9r.tion of liquid. or 9•••• into
the hole, or i. pump.d into • drill ho1. or "ell for plu99ing and
ab.ndonm.nt.

-Ha:tardou. va.t.- mean. a haz.rdoue waete a. delined
extenaively in Code ot Feder.l Regulation. (CrR), Title
40-Protection of Environment, ••ction 261.3 d.ted July 1, 1990.

-HRS- meana Hawaii Revi.ed St.tute••
-Individual wa.tewater ayatem (IWSI- mean. th. facility which

diapoaea of treated or untreated domestic wa.tewater gener.ted from
• room or group of rooma forming a .ingle habit.ble unit, including,
but not limit.d to, c••epool., aeptlc tank. and hou.ehold aerobic
unit••

-Induatri.l- me.ne •••oci.ted with a productive enterpri••
u.lng machinery .nd mechanical power or human power or both,
including .uch .nterpri.es a. power generation and crop production.

-Inject- meane to dispoae or emplace fluids, either under
pre.eur. or by gravity flow, into a .ubsurface formation or
formationa.

-Injection pree.ure- mean. the head increase in the well bore
with r.apect to the at.tic ground water level, where head refer. to
the total energy of the fluid at any given point, and in ground
"ater the main components of head are elevation and pre.aure.

-Injection well- mean. a well into which .ub.urface di.po.al
of fluid or fluid. occur. or i. int.nded to occur by mean. of
injection.

-Hakai- mean. toward the ••a or the .rea out.ide the UIC line
encircling the protected aquiter.

-Kaukaw mean. toward the mountain. or the encircled protected

aquifer.
-Hodify- mBan. to make a minor or • ba.ic change 1n the

phy.ical characteri.tic. or the operational atatu. ot a well.
-peraon- mean. any individu.l, partner.hip, firm, a••ociation,

public or private corporation, truat e.tate, the federal, .tate or
county govarnment. or any of their agencie., or .ny other legal

entLty.
-pollute- l118an••
(1) To alter the phy.ic.l, chemical, biological or

r.diological properties of any .tate water. or USDW,
including but not limited to temperature, ta.te,
pot.bility, mineral content, turbidity, color or odor;

or

23-4
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511-23-03

(2) To di.charge any liquid, ga.eoue, .olid, radioactive,
or other .ub.t.nc.a, into any .tate w.ter. a. will or
ia likely to cre.te a nuiaance or render .uch watere
harmful, detrimental or injurioua to public health,
.afety or weltar., including harm, detriment, or injury
to pUblic or private drinking water auppliea.

-Sewage- mean. waat. from all plumbing U.xturee In reaidenc•• ,
in.titution., public and private buildinga, .nd other place. at
human habitation, employment or recreation, whether treated or not
by pUblic or private aewag. treatment pl.nta.

-State- mean. State of Hawaii.
-UIC- mean. the underground injection control program under

part c of the Sate Drinking Water Act (P.L. 93-523) .nd chapter
340£, HRS.

-UIC lin.- or -the 11ne- meane the line on the department of
health UIC map. which .ep.ratee, 1n pl.n view, exempted aquifere
and USDW.

-Underground source of drinking water (USOW)- me.ne an aquifer
or its portion I

(1) Which .uppli" any public or private drinking water
.y.tem; or containa a auff1cient quantity of ground
water to .upply • public water .y.tem; and
(A) currently auppliee drinking water for human

conaumption, or
(8) containe fewer than ten thou.and milligrams per

liter (mg/L) total di ••olved .olida (TDS), and
(21 Which i. not an exempted aquifer.
-Volcanic- meane material originating tram a volcanol often,

ba.altic lava.
-Wa.te- mean••ny .olid, liquid or g.lIeou. matter, whether

tre.ted or not, which, when injected, may pollute or tend to pollute
the land. or water., including, but not limited to, .eW&g8;
.ffluent, offal, garbage, refu.e, and induatri.l, agriCUltural or
r.dioactive fluid ••

-Waete diapo.al .yatem W meana an excavation in the ground
receiving " ••tee which function. by al10w1ng fluid. to aeep through
it. bottom, aide. or both, including c•••poole, .eptic tanke, and
..ep.;_ pit••

-Well- mean. a bored, drilled or driven .haft, or a dug hole,
whoe_ depth ia ;reater than it. wideat .urface dimen.lon.

The publication. referred to or incorpor.ted by reference in
this chapter are available from the office. of the department of
hoalth. (Et!. 7/6/8., am and comp NOV 121992 J
(Authl HRS5340E-2) (Impi HRS 5340£-2, 40 eTR 55144.3 and 146.3)

23-5
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511-23-06

(3)

( 4)

(b)
permi•• ible

( 1)

(2)

P)

CIa.. III. W.II. which inject for extraction of
mineral. including,
CAl Hining of .ulfur by the Fra.ch proce•• ,
IB) In-.itu production of uranium or other metala,

u.ing unconv.ntional techniqu.. to mine are
bodie., and

(e) Solution mining of .alta or pota.h.
CIa•• IV. Well. u.ed by generator. of hazardous wa.te
or of radioactive waste, by owner. or operators of
hazardous wa.te management facilitie., or by owner. or
operator. of radioactive wa.t. di.po.al .ite. to di.po••
of hazardous wa.t. or radioactiv. wa.te into any
geohydrologic formation or a formation, which, within
one-quarter of a mile of the well, contain. an
underground eeueee of drinking water (USDW), even if
exempted.
Without exception, only cIa.. V well. .hall b.
and are defined a. follow.:
Subcla.. A. Injection weU. which inject fluid. into
an underground .ource of drinking water. Subcla•• A
weU. includer
(A) s.wage injection well., and
(8) Industrial dispo.al well. other than tho.e

cla•• ifi.d under .ubcl••••• AB or B.
Subclass AB. Inj.ction weU. which inject only into
exempted .quifer.. Subcla•• AB well. include,
(A) Sewage injection wella, and
(8) Induatrial di.po•• l well., other than tho.e

cla••ified under aubcl... S, .uch a. brine
dl.po.al well. u.ed In a de.alinIzation proc••••

Subcla•• B. Injection w.l1. which inject non-polluting
fluids into any qeohydrologic formation, including
underground .ourc•• of drinking water. Subcla.. B well.
include,
CA) Air conditioning return flow well. u.ed to return

the water u.ed for heating Or cooling in a heat
pump;

(8) Cooling water return flow well. u.ed to inject
water previou.ly u.ed for cooling,

CC) Recharge well. u.ed to repleni.h, augment, or
.tore wat.r in an aquifer,

(D) Salt water intruslon barrier wells, u••d to
prevent the intrusion of salt water into fre.h
wat.r, if they inj.ct water of equal or l ••••r
chloride concentration •• that portion of the
aquifer into which inject.d;

23-8
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(4)

(S)

(0)
(AI

(S)

511-23-06

eE) Well. u.ed In aquaculture, if the wat.r in the
receLving formation ha., eith.r'
(i) An equal or greater chloride concentration

a. that of the injected fluid; or
(ii) A total di••olved .olid. concentr.tion in

exce•• of five thou.and mg/L.
(F) Injection wall. u ••d 1n an .xperimental

t.chnology, whIch L. one that ha. not been proven
teadble under the condition. in whLch It i. being
t ••ted; and

eG) All welle not included in .ubcl••••• A, A8, C, D,
or E of cla•• V or in cIa•••• I through IV.

Subcla.. c. Injection well. which inject .urface
fluid., l.e., .tOnD runoff, into any g.ohydrologic
formation.
Subcla•• D. Injection wells which inj.ct overflow., or
r.Uef flOW., from potable water ey.tem. into any
g.ohydrologic fo~ation.

Subcla•• E.
Injection w.U. auociated with the development and
recov.ry of g.othermal energy, provided that the
geothermal effluent will be injected at a depth that
will not be detrim.ntal to underground sourc.. of
drLnking water. If injection ~. to occur below the ba.al
water tabl., the receiving formation water .hall be
te.ted and injection allowed if the receiving water h•• ,
either,
(i) An equal or greater chloride concentration a. that

of the inj.cted fluid; or
Iii) A total di••olved 80lida concentration in exce••

of five thousand mg/l; or
(Hi) An .quivalent or l ....r water quality than the

injected fluid.
Subcla•• E inj.ction w.lla includel
(i) BrIne injection well. for the diaposal of exce••

water from the .t.am-fl••hing proce•• ;
(li) Condeneate injection well. for the di.po.al of

conden.ate from electric gen.rator.; and
(ill) c.. injection w.ll. for the dlapoea1.

of non-condenaible g•••• entrain.d in an aqueous
.olution. [Eff. 7/6/84, a. and
comp NOV 121992) (Auth. HRS 5340E-')
(Imp, HRS 5340£-2, 40 erR 55144.6 and 146.5)

23-9
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formation.

511-23-09

(e) Vertical migration resulting in unde.irsbl. mixing of
flu ide from aquifers of sUb.tantially different water quality (due
to improper well con.truction or u.e of an injection well) .hall be
prevented by pre.erving the integrity of the confining zone Or zone.
by grouting or .oma other method acceptable to the department.

(f) If a large void, .uch a. a lava tube or aolution cavity,
1e encountered during drilling. where the drill rod dropa more than
three feet. me••urea .hall be taken to prevent unaccept.ble
migration of the injected fluida. The Owner ahall either verify
that the void doe. not .lope inland or con.truct the well in .uch
a manner that wa.t.s ar. not injected directly into the void. For
the firat option, a te.t boring which verifies the void'.
inclination inland of the well.ite ah.ll be drilled. For the .econd
option. the ••ction of the well ca.ing which p••••• through the void
shall be wIthout openings. Either the perforated ca.ing .h.ll be
replaced with saUd c••ing, or the bole. in tbe c.a1ng aball be
.ealed by grouting or in aome other m.nner approved by the
dap.rtment. The owner Shall notify the department to arrange
discua.lon .nd approval of any corrective actiona. SchedUling of
the procedure. ah.ll b. arranged ao that the dep.rtmental staff may
obaerve the remedial operationa. The final responsibility for
ramedi.l design. Lmplementation .nd performance .hall rest with the
con.ulting engineer.

(gl Departmental .taff ahall have the right to enter
property during normal working hours, without .dvance notification,
for the purpose of ob ..rving injection well construct-ion ••thoda and
progro... [Eff. 71618', am .nd comp NOV 12 ::92 I
(Authl HRS 5340£-2) (Impi HRS 55340E-2 and 340E-9,
40 erR 55144.12, 144.51 and 146.6)

$11-23-10 Provhion for frtesian aau1fer protection, (a)
Where an injection well i, located in a caprock formation which
overli.s Yolcanlc USDW und.r arted.an pre••ure, the following
condition. 'hall be appli'dl

C1) A buffer zone of at l ••at fifty feet of the confining
luterial. (caprock) or other imperme.ble substance,
.hall rem. in between the bottom of the inj.ction well
an~ the top of the volcanic aquifer, and
Injection preseure, •• measured at the fe.d elevation
or w.ll h.ad, shall remain below the hydroatatic
pre'sur. of the volcanic aquifer [the .rt.sian head) or
two p.s.i., whichever ia greater.
Th. location' of .rte.ian aquifer .reas are described
The major areas, which have an ext.nsive caprock

include.

23-12
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(1) Th••outhern coastal plain. of Oahu, from Xah. Pt. (Weet
Be.ch) to Wail.a Pt. (Lanikai) I

(2) Th. windward (.a't.rn) co••tal plains of oahu. from
H.kalii Pt. (Punaluu) to Waial",

(3) The northern coutal plain. of Oahu, from Haleiwa to
Hokuleia, and

(4) The Hana Plain on ",e.tern X.u.i. from Polihale to
Xekaha.

Other arte'ian aquif.r .re•••re found in valleya. where alluviulII
or oth.r .edimentary material h.s b.en depoaited to .ignificant
depth,.

(C) If the ratio of the depth of the propoeed injection
well. to the .stLmated d'pth of caprock Ie•• fifty fe.t, i. 1*2 or
Ie•• , the applicant ne.d not .xtend the d.pth of the injection well
or w.ll. in ord.r to verify caprock thickneas, prior to compl.tion
at tha ahallower propo,.d depth, The departm.nt ahall estimate the
depth of caprock by comparing lithology from logs of boring, in tha
vicinity, If, ho",ev.r, arte.ian aquifer condition' are eeeecneeeed,
the applicant shall have the options aa set forth in aubsection
(f). The following i •• t.ble showing the depth. n.ed.d to achieve
tha 112 ratiOI

Proposed depth of
injection weUI 10 IS 20 25 30 .0 SO 60 70 80 90 100

----- -- -- ----
Minimum depth 70 80 90 100 110 130 150 170 190 210 2JO 250
of caprockl

(d) It the retia of the depth of the propoeed injection
well, to the .atim.ted d.pth of caprock lesa fifty feet, ia greater
than 112, the applicant shall have the depth of the inj.ction well
temporarily extend.d by fifty le.t to verify th.t arteeian aquifer
conditions are not encOuntered within that range. The fifty f'et
of extended hoI. ehall be properly e.al.d by the tr.mi. method, with
a cement elurry that contains no more than fiv. 9allon. of wat.r per
ninety-four pound .ack of cem'nt.

(e) Where a te.t well La plann.d for .itber a .ingle
injection well or a multiple w.ll field, the d.pth of the t ••t wall
ehall b••xtended fifty feet into confining lIIat.r!.l, beyond the
propo.ed depth of the d.epest w.ll. If the te.t w.ll ia intended
to be operational, the lOWer fLfty feet shall be properly a••led ae
detail.d 1n aub.ection (d) of this ,.ctLon.

(f) Where art•• i.n aquifer condit Lon. are unexpectedly
encountered, the applicant may choo.e tOI

(1) Abandon and properly .e.l the injection well with neat
cement and requ.st approv.l for a new location; or

23-13
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511-23-12

Cf) Ul applications for tha u.. of aubch.. C walh to
injact storm runoff ahall be raviewed by tha dapartment for tha
determination of wh.ther or not an applicant ahall be required to
obtain a UIC permit to oparata tha wall.. Tha determination for an
examption ot a UIC permit tor auch well. ahall ba .ade by tha
directOr and .hall be prsdicatad on the condition••ubmitted in tha
UIC application. It an exemption i. granted, the operating
condition. a. .ubmitted in the application ahall remain unchanqed
for the aubela.a C wella. It any ot the operating conditiona ahould
change over time, a naw application ahall be aubmitted by tha owner
ot the "'elh for review by the departllHlnt for the purpoee at
detarmining the need for a UIC permit. The determination for a
~rmit exemption ahall be ba.ad on, but not limited tOI

Cl) The location and de.ign of the injection well.,
(2) The aurrounding land araa. contributing runoff to the

injaction walla,
(3) The potential for the inclu.ion ot contaminant. in the

runoff'
(4) Th. impact on underground aoure•• of drinking

water, and
(S) The comment. received during tha public not lee period

or public hearing, or both, for propo..d aubelaaa ~

"ell. lnjeetin9 into underground aourcl\~~t~l~lR!Uotn'9
"ater. (Et'!. 7/6/841 am and eomp.NtU '..: ••~ ]
(Auth: MRS 5340£-2) (Imp: HRS 5340£-2, 40 erR 55144.24
and 144.33)

511-23-13 SUbminion of dati. Ca) Each appl1cant ehall
provide the tollowin91

(I) Facility name and d••criptlon,
(:2) Facillty location, inclueling atrut adelra.. and zip

code,
(3) Tax map key (THK) number anel map at the mO.t detailed

ecale available, ehowin9 the locatlon of tha propoeeel
injection well or wells on the property, the correct
acale and north arrow,

(4) USGS topoqraphic quadran9le map or good copy (scale
1124,000) indicating the location at the propo••el
injection well or w.lle, and all other injection and
withdrawal wells within one-quarter mUe of the facility
boundary,

(5) ownarahip of facility,
(6) Nama and addre•• of le.sor, if applicant i. a 1••••• ,

and written con.ant of the property owner,
(1) Name and addr•• a of legal contact,

23-16
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(81
(91
(10)

(11)

(12)

(13)

(14)

(1')

(161

(17)

(18)

(19)

(201
(211
(22)

511-23-13

Name of propo.ed operator,
Nature and aource ot injected fluid,
Prope.ed d•• i9n capacity and operatin9 volume of
injected fluid,
Number and type of injection well., inclueling
conetruction materials and procedur•• ,
Elevation a.ction for propoe.d "ell or w.ll., a. found
on the application form,
Deecription of injection eyatem, including emergency
.tandby or ~nitorin9 wella, if any, and eyeterD
blueprint.,
Detail. of propo.ed injection testin9, the duration of
which ahall be for not le•• than twelve houra, and
preferably tor twenty-tour hours,
For injection "elle sited mauka of the Ule line, water
quality data, InclucUng, at a minimum, valuea for
Chloride, total dl••olved eolide, and coliform, from
••veral of the neare.t water eupply ",ell.,
Number of .ach type of injection well actually
conatructed, including emargency etandby and ~nitorin9

weU., if any,
Well log maintalneel by a geologi.t, includin91
(A) Lithology of injection lnterval or intervale and

confinin9 formation or fo~ation.,

(8) Phy.ieal anel atructural characterLatice of the
formation. encountered,

(C) Initial water level, and auba.quant water lavel.
ae fluctuation. occur, e.pecially for arteelan
conditiona, anel

(D) Tidal fluctuationa anel efficiency,
Elevation aection, a. found on tha application form,
.hovin9 exact final dimendon. for each of the injection
wells and material. ua.d in con.truction,
COfIlplete r.aults ot injection te.tin9, including maximum
capacity,
Water quality data, if required,
Natura and eource of formation water,
Ducrlptlon of operatLnq plane, including iel.ntification
of leoal operator, maximum and ayarage volum.. of
injecteel tluid., number of hour. per day of uae, and
degr.e and type of treatment, if any.

23-11
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$11-23-15
511-23-17

511-23-17 Exhtlng In1.etloD w.U reql.tnUoo. Ca) The
appUcation procedure. for a UIC permit, a. .tated in .ection
11-23-12, .hall apply to owner. of .xi.ting lnject10n yell
faciUtl...

(b) By Auquet 6, 1984, the own.r at any .xi.tinq injection
v.ll or well. ahall notify th8 departm8nt of the exL.tenc. ot the
well, vbether or not 1n u.e, and ahall provide the departm.nt with
the informatlon requirad by .action 11-23-13(a) (1) through (a)(7).

511-23-16 Permit lnu.nce. (a) Th. director ahall iuue a
UIe permit for wall. which propo.e to inject into exempted aquif.r.
on the following ba.i.1

(1) ExLating or new injection veIl. do not or wUl not
endanger the quality of und.r9round .oure•• of drinking
vater.

(2) Exiating or new injection well. ere d•• iqn.d and are or
will b. conatruct.d or DIOdified to opera.t. without
cauein9 .. violation at th••• rule. or oth.r applicable
lawe.

(3) Propeaed injection velU ar' de.igned and built in
compliance with the atandard. end limitation. atated in
••ction. 11-23-07 to 11-23-10a

(b) The i.auanc. of a UIC p.rmit for well' vhich propo.e to
inj.ct into USDW ah.ll be baa.d, in addition to aub.aCtion (a)(l)
to ca)(3) of thi•••ction, upon the .valuation of the contAmination
potential of the local water quality by the injection fluida and the
wat'r dev.lopm.nt potential for public or private con.umption. The
public ahall have an opportunity to pre.ent information about the.e
aapecta of the propea.d project •

(C) The dir.ctor may i.aue .. UIe permit fOr any period of
tlma, not to exceed fiv. y.ara.

(d) The director ahall review application. for rai.auance
of UIC permita. Application. for r.ia.uanc' muat be filed et l.a.t
180 day' prior to UIC parmit .xpiration. UIC permita may b.
rei••ued ba.ed upon the eubmi.aion end r.vi.w of data, a. outlined
in a.ctlon 11-23-13, a. d.emed appropriate by the dir.ctor at that
elmo.

(a) Th. UIC p.rmit .hall not be tranaferable from the
injection w.ll ownar to any other peraon without the approval of
the dir.ctor. R.qua.t for tranafer from one peraon to another ahall
b••ade on an application form furni.h.d by the director along with
any other data daem.d appropriatea [Eff. 7/6/84, am and
comp NOV'? fOil? J (Auth, HRS $340£-2) (lmpl HaS 55340£-2, and
340E-9, 40 eta'Sti44.11, 144.12, 144.36. 144.38, 144.39 and 144.41)

the hearinq,
be followed.

HRS 5340E-2)

(')

(8)

(61
PI

(5)

(4 )

(21

P)

(31

141

(b) A hearing may be held if the director determine. that
there i ••1gnlficant public lntere.t. Any hearing brought pur.uant
to thb .ection .hall be held ln the geographical area at the
propo.ed injection or other appropriate ..rea, at the di.cretion at
the director, and ..y, ... appropriate with re.pact to geographic
area. con.ider more than one UIe permit application.

(e) The public .hall be given public notice at any he.ring
held pur.uant to thi•••ee Ien, The notic. for the h.aring' .h.ll
includ. at le••t the tollowing'

(1) Notice ahall be pUbliahed at leaat onc. in a new.paper
of general circulation vithin the geographical area ot
the injectlon aite,
Notice .hall be aent to ell per.on. who received a copy
of the notice for the UIC permit applicationl
Notice ahall be mailed to any per.on or group upon
reque.tl and
Notice ahall be ia.ued at leaat thirty daye in advance
of the hearing.

(d) The publiC notice of any hearing held pur.uant to thi.
•ection ahall include at le••t the followlng information I

(1) N.... addre•• and phone number of agency holding the
public hearingl
N&.IQe and addr.a. of each UIC applicant vhoae appUcation
will be conaidered at the hearlngl
NMle of USDW area vhere injection h propoaed and a
ahort de.crLption of the underground .ource of drinking
water aquUer,
A brief reterence to the public notice ia.ued for each
UIC application being cone idared, including'
identification number and date of iaauancel
Information regarding the tim. and location ot the
hearingl
The purpoa. of the hearing,
A conciae atatement of the ia.u.. rai.ed by the per.on.
reque.tin; the haaring, .
Addre.a and phone number of the .tat. agency premia••
at which intereated per.ona llIay obtain further
information, and inapact and copy UIC torma and related
document. I and
A bri.f CSe.cription of the nature ot
lncl.dln. tho r.loFlOf'''l tf~~2""r.. eo
(Effa 7/6/84, camp ) (Auth.
(Impi HRS 5340E-2, 40 erR 5145a31)

23-20
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51l-Z3-20

APPROVED I

Th••e rul•• Ihall take eff.ct t.n dayl after ti1in9 with the
Offic. ot the Li.utenant Gov.rnor.

Th. amendm.nt. to and compilation of Ha..,aU Adminhtrativ.
Rul •• , Titl. 11, Ch.pt.r 23, und.~~round Inj.ction Control, on the
swtmaX,lt t.a,q. dat.d $tp z tI 1992 w.r. adopt.d on

~tP "ll' 1992 , follo.. inO a public h.aring- conduct.d on
June 13, 1991 by m.ane of a t.l.-vid.o conf.r.nc. communication
held on Oahu with 81multan,oul tranlalil.ion to HUo, Hawaii .nd
Lihue, Kauai, aft.r the public notice .. ae printed in the Honolulu
Adv.rti.ec, Hawaii Tribun.-Hlr.ld, w.,t H....ii Today, Maui NewI,
and Kau.i Tim•• , on Aprll 24, 1991.

To enter pr.P1i••1 on which any inj.ction '01.11 .yltem i.
Located,
To inlpect any .quipment, operation, or lampling- of any
injection '01.11 IYlt.Pll
To take .fflu.nt .ampl•• from any inj.ction well .y.taml
and
To have ace... to and copy .ny r.cord requir.d to be
k,pt ..PlU·I~4-{lt992to thh chapter. I£ff. and
comp NUV L I I IAutha HRS 340£-2, 340£-9)
(Imp. HRS 340£-2, 340£-9, 40 erR 144.51)

12)

(3)

14)

511-23-21 InlD.ction and ,ntry.
righta

(1)

Ib) In taking- any action the dir.ctor m.y conlid.r operating
r,cordl, complianc. inv'ltioatione, or oth.r inform.tion reoardino
the injection '01.11 facili~y or l~act on the USOW aquif.r.
IZlf. 1/6/841 COPlp NOv 1219Y, ) IAl.lthl HRS 340£-2)
(IPlp! HRS 340£-2, 40 erR 5145.31)

511-23-22 ',nolti.,. Any p.rlon who violat•• any provi.ion
of this ch.pt.r Ihall b. lubject to the penalti.. provid.d in
I.ction 340£-8, HRS." Compliance with a corr.ctiv. ord.r .hal1 not
.xcu•• the b..ic vl.o~,.tJ.on. IEff. 1/6/841 _, comp .nd ren
511-23-21 NOv 121992 I (Autha HRS 5340Z-7)
(Imp! MRS 5340£-8, 40 erR 55144.11 and 145.13)

NOV 0 2 \em.O.t.dl _

JOHN WAIHEE
Covernor
Stat. of Hawaii

511-23-23 Severobility. If any provilion of thil chapt.r or
it. application to any p.rlon or circum.tanc.. i. held invalid, the
application of .uch provilion to oth.r per.onl or circum.tanc•• , and
the ramdnd.r of thi. chapt.r, .hall not b. affect.d th.r.by.·
IEff. 1/6/84, comp and nn 511-23-22 NOV 121992 I
(Auth! HRS 5340£-9) (Impl HRS 5340£-9)

APPROVED AS TO FORMa

-G-
o<: "'

ru.d
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,:~/l\~A GEOTHERMAL VENTURE
A Hawaii Partnership

Mr. William Paty, Ch - erson
Department of Land d Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty,

-... ~
& .~ • ~. ~ • ('" _4 •

• • ~ .. l~. oil r L LI

92 NC'j 2 ? I: 0I

e ~j .; . - ;. Jt - l...... :.,:;
.. tl • ""f) , L ..
~. Ii" I Uhg /. - ,,~I iR('ES\_ ..... uu ,

STA 1EOF d:"d,\l1

(..,.0

r-J
-;-:: .--'.

r- ...
1::~ c' ~
:;;.~_: .:.::-. -:::::.
0
(~ C~' cJ"I \Il' ,,' l.. :;.:--:-
r~ ""0

"
-,;.;. ... .-'1......

C --1 ~ ~ I',
~.3::;0 ..

0
rn9'" 0;;z;

rV~

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of October 20, 1992. The proposed
change hereby submitted for your approval is as follows:

Revised sequence of operations plan. The following is the Puna Geothermal Venture
revised operations s uence for Parker Rig #231:

/

/

((<,.'f

• KS-4 - ~
~<;, _ <'j -z

• KS-9 t<f,.-~ ~ ~ l' .
-- \.<

1(7-~~- • KS-l Plug and abandon _
l< '? ' r

-
~.-:?l\ .'

• KS-2 Plug and abandon I- k..i,..--17

• KS-l1 - Drill as production wen

• KS-5 - Drill as injection well

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



Mr. William Paty
October 30, 1992
Page -2-

If you have any questions, please call.

Sincerely, r

~G-r\~S
Thomas G. Kizis
Environmental Manager

Ilg

cc: M. Tagamori DLNR
D. Berube PGV
B. Rickard PGV

S. Morris PGV
E. Tanaka DLNR
N. Hayashi HePD

Well Files: KS-4, KS-8, KS-9, KS-ll, KS-5, KS-1, KS-2

Memo: 21426
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October 20, 1992

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty,

~)~. rj
; ' :.. ,' ~ .: itlj

& NA TUld,L i<uOURCES
STATE OF JiA'vvAII

~

.. \\',
o

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of September 18, 1992. The proposed
change hereby submitted for your approval is as follows:

Revised sequence of operations plan. The following is the Puna Geothermal Venture
revised operations sequence for Parker Rig #231:

• KS-4 - Complete as injection well

• KS-3 - Install 5" hang down liner with crane

• KS-9 - Drill as production well

• KS-ll - Drill as production well

• KS-5 - Drill as injection well

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



Mr. William Paty
October 19, 1992
Page -2-

If you have any questions, please call.

Sincerely,

Thomas G. Kizis
Environmental Manager

fig

cc: M. Tagamori DLNR
D. Berube PGV
B. Rickard PGV

S. Morris PGV
E. Tanaka DLNR
N. Hayashi HCPD

Well Files: KS-3, KS-4, KS-8, KS-9, KS-ll, KS-5

B:2l406
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STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P.O. BOX 621

liO NOLU l U. liAW All 96809

ocr 15 1992

DEPUTIES

JOHN P. KEPPElEA, II
DONA l. HANAIKE

AOUACULTURf DEVELOPMENt

PROGRAM

AQUATIC RESOURCES

CONSERVATION AND

ENVIRONMENTAl AFFAIFlS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEyANCES

FORESTRY AND W~LOUFE

HISTORIC PRESERVAtiON

PROGRAM
UlND MANAGEMENT

SlATE PARKS

WATER AND LAND DEVELOPMENT

Mr. Steven Morris
Vice President
Puna Geothermal Venture
745 Fort Street Mall
Honolulu, Hawaii 96813

Dear Mr. Morris:

KS-3 Amended Plan of Operation
and Modification of Drilling Program

This is in response to your letters of September 18, 1992, requesting to modify
your Plan of Operation, and September 25, 1992, program workover for KS-3.

We hereby approve your request to stop work on KS-4 and to re-initiate work on
KS-3 to install a 7-inch tieback liner from the surface to 3,767 feet to seal the leak at
2,500 feet. Please note that the conditions of our March 4, 1992 Drilling Permit for KS-3
are still applicable for the installation of this 7-inch liner.

Should you have any questions, please contact Mr. Manabu Tagomori of the
Division of Water and Land Development at 587-0230.

Z;t?!C/~
,

WILLIAM W. PA



TEL: Sep 25,92 9:20 No.016 P.02

PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

September 2', 1992

Mr. Manabu Tagamori, Deputy Director
Department of Land and Natural Resources
P.O. Box 621
Honolulu, Hawaii 96a09

SUBJ: PLAN OF OPERATIONS

Dear Mani:lbu,

As specified in our September 18, 1992, PROPOSED CHANGES IN PLAN OF
OPERATION and as verbally agrQQd to yesterday by Mr. Eric Tanaka
of your staft, We are sKidding Parker Rig #231 from Well KS-4 to
Well KS-3 today for the purpose of instalU.ng- a 7" tieback. Upon
completion ot this operation, we will immediately skid the rig back
to KS-4 and complete drilling as an injection well.

Please call it you have any questions.

Sincerely,

~G-'\¥
Thomas G. KiziSl
Environmental Manager

cc: S. Morris
B. Rickard

Files: K5-4
KS-3

Memo: A:21375

14-3&60 KapohoP.ho. Road, r.hoa. HlW.u 96778 • (808) 961·Z186 • I'lcslmn. (SOl)93'."OZ
1'0.1 Office 11M 30,Pall.., Hlw.u 06718



TEL Sep 18.92 10:49 No ,026 P.Ol
!

P.O. Bur; 30
Pahoa. HI 96778

Tel: (808) 965-62.33
Fax: (808) 965--7254

FACSIMILE COVER PAGE-----------
Sent To: 11 i n~ f"\ Y0 \AN .:J
Company: D L AJ ft
Pax No: S y.~ I) c.. \ ,

Dare: 9 - I ~ "... ,."2,..

From; T \L
MsgNo: -

cc: -

Number of ~~t'.IJ: .......,

(Includecover Shtlel) '-

NOTE: If)'ou have difficultyrooe-iviog lhb PAX, please call (808) 965-6233. Ask for:.. ....._-
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TEL: Sep 18,92 10:49 No.026 P.02

. ~ PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

September 18, 1992

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu. HI 96809

SUDJ; PROPOSED CHANGFli TO PLAN OF OPERATION

Dear Mr. Paty:

Puna Geothermal Venture (POV) is prollosing to modify our Plan of Operation a. pre<ented In
UH! Oeulhermal Resource Amendment Applicntion (March 1989) and 5Ilbsequenl changes
previously submitted to ~uur office, lnrludlng our letter of August 19. I9n. The proposed
ebllllge hereby submitted for your approval is as follows:

Revised sequence of operations plan. The following i, the Puna Geothermal Venwre
revised operations sequence for Parker Rig 1231;

• KS-4 - Drill to 1090' and cement 20" casing, Suspend operations.
• KS-3 - Skid rig to well on 9/20/92 and install7" tieback. Suspend operations.
• KS·IA Install 5" line w;th crane.
o KS 4 - Completeas injectlon well,
o res·S! - Dril] as production well.
o l{S.1l - Drill as production well.

If you hlro~ any question x, please call.

Sincerely,

~~rl~~~J
Bnvirnnmenral Mafll\ger

00: M. Tagamori DLNR
D. Berube PGV
B. Rickard PGV

S. Morris rev
E. Ta..aka DLNR
N. Hayashi HCPD

Wdl Files: K5-3, xs-s, KS-8, KS 9, xs-n, KS-IA

21315;em

-
101 Aupuni Street.Suite 1014-D.llilo.Hawaii%720 • (80R)961.21114 • F"".lmHe(80S)96j.>~)1



September 18, 1992

~v () '"
.PUNA GEOTHERMAL VENTURE

/ A Hawaii Partnership nEe E! VE 0

S2SEP24 AIO: 05 92SEP21 AS:

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

uiV. Or Wi-HER &
LI~NO [,EV.:..LOFMENT

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty:

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment__ Application (March 1989) and subsequent changes
previously submitted to your.office, including our letter of August 19, 1992. The proposed
change hereby submitted fQf your approval is as follows:

Revised sequence o~':;P~~~rif"'~~~·f01l0Wingis the Puna Geothermal Venture
revised operations sequence for Parker Rig #231:

• KS-4 - Drill to 1090' and cement 20" casing. Suspend operations.
• KS-3 - Skid rig to well on 9120/92 and install 7" tieback. Suspend operations.
• KS-IA - Install 5" liner with crane.
• KS-4 - Complete as injection well.
• KS-9 - Drill as production well.
• KS-Il - Drill as production well.

If you have any questions, please call.

Sincerely,

~5G,
Thomas G. Kizis
Environmental Manager

cc: M. Tagamori DLNR
D. Berube PGV
B. Rickard PGV

S. Morris PGV
E. Tanaka DLNR
N. Hayashi HCPD

Well Files: KS-3, KS-4, KS-8, KS-9, xs-n, KS-IA

21315:cm

101 Aupuni Street, Suite 1014-B, Hila, Hawaii 96720 • (808) 961-2184 • Facsimile (808) 961-3531
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PUNA GEOTHERMAL VENTURE _,_:"_
A Hawaii Partnership r~r:. c.: t: VEO

92 SEP 28 All: 2~

Wi. 01- WATER &
lAND DEVtLOPMENT

september 25, 1992

Mr. Manabu Tagamori, Deputy Director
Department of Land and Natural Resources
P.O. Box 621
Honolulu, Hawaii 96809

SUBJ: PLAN OF OPERATIONS

Dear Manabu,

As specified in our September 18, 1992, PROPOSED CHANGES IN PLAN OF
OPERATION and as verbally agreed to yesterday by Mr. Eric Tanaka
of your staff, we are skidding Parker Rig #231 from Well KS-4 to
Well KS-3 today for the purpose of installing a 7" tieback. Upon
completion of this operation, we will immediately skid the rig back
to KS-4 and complete drilling as an injection well.

Please call if you have any questions.

Sincerely,

~G-/\~
Thomas G. Kizis
Environmental Manager

cc: S. Morris
B. Rickard

Files: KS-4
KS-3

Memo: A:21375

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



Power
Corporation

September 3, 1992

state of Hawaii
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

r;~ f' i (,H:~ i.._i~N'-)

fo. NA'YURAL kESCUHCES
STATE OF HMtJAII

RE: Geothermal Lease No. LN 067 by and between Orpuna Geothermal
Venture, Lessee, and State of Hawaii, Lessor, dated June 1,
1985 i Memorandum recorded as Recorder t s Document No. 85
125689, in Liber 19058, page 188, Bureau of Conveyances, state
of Hawaii ("Lease").

In accordance with the terms of the Lease, please be advised that
OESI Power Corporation (formerly Ormat Energy Systems, Inc.) and
Orpuna Geothermal Venture and their affiliates have relocated their
corporate offices to Lake Oswego, Oregon effective as of July 1,
1992.

All future correspondence pertaining to the Lease(s) should be
directed to: /

OESI Power Corporation
Attn: Land/Legal Department
4000 Kruse Way Place
Bldg. One, suite 255
Lake Oswego, OR 97035

Our telephone number is (503) 636-9620, please give me a call if
you have any questions in this regard.

Sincerely,

5~)i .
~steven D. Ki~

Land Manager

SDK/dmj

addchng.mer
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state of Hawaii
Department of Health
Safe Drinking water Branch
Five Waterfront Plaza
500 Ala Moana Boulevard
suite 250
Honolulu, Hawaii 96813

Attention: Mr. Chauncey Hew

SUbject: Puna Geothermal Venture
Hydrologic Monitoring Program

Dear Mr. Hew:

RECEIVED
SAFE DRINKING WATER BRANCH

-tv
''!Y/

Enclosed for your information and review please find a copy of
the final version of the sUbject document. Incorporated into
this version are the corrections to typographical errors as well
as changes agreed to by the Department of Health and Puna
Geothermal Venture.

Please replace the hydrologic monitoring program in the three
ring binder with the enclosed version.

We greatly appreciate your time in reviewing this document.
Please forward the Department of Health's approval of this
document, as amended, directly to the county of Hawaii Planning
Department. If there are any questions, feel free to contact
either Keith Kennedy, Chris Iha, or myself in our Hilo office at
961-2184.

Sincerely,

f!~k
~Maurice A. RichardU Regional Development Manager

Enclosure

~UNA GEOTHERMAL VENTURE
o 101 Aupuni Street Suite 1014-8, Hila,Hawaii 96720
o 610 EastGlendale Ave., Sparks, Nevada 89431-5811

•
•

Telephone (808) 961-2184
Telephone (702) 356-9111

•
•

Facsimile (808) 961-3531
Facsimile (702) 356-9125
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PUNA GEOTHERMAL VENTURE
HYDROLOGIC MONITORING PROGRAM

EXECUITVE SUMMARY

This Hydrologic Monitoring Program is being submitted as part of the requirements

of the Geothermal Resource Permit Condition 10. The Program as submitted is in

full compliance with this condition. It will document the hydrologic conditions in the

shallow aquifer in existing wells that occur in the vicinity of the site and at a water

supply well on the site prior to and over the duration of the project activities.

Scope

The scope of the plan provides for quarterly monitoring of water levels and appropriate

chemical species from existing wells completed in the shallow aquifer in those areas

downgradient of the project area, at the Green Lake water supply, and from two

monitoring wells located within the project boundary completed within the shallow

aquifer.

The proposed scope of the monitoring program will be to:

• Review and update the well data files for existing non-geothermal

wells in the site vicinity.

• Identify the location of the two on-site monitoring wells,

• Determine the flow gradient in the site vicinity by completing two on-site

and rehabilitating a third, nearby, monitoring well (GTW III).

• Document background conditions for selected wells by conducting

the initial round of complete water level measurements and water

sampling at all monitoring wells and water supply locations prior

to beginning injection activities at the site, and,
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• Implement the proposed monitoring program by conducting

measurements on a quarterly basis thereafter.

Permit Conditions 11 and 13 are, in part, related to ground water, but, since they

relate to potential upset conditions for the project, any necessary response actions go

beyond monitoring routine activities at the site. They require, in the event of shallow

ground water contamination being caused by the project construction or operation

(Condition #11) or the Green Lake Water Supply becoming contaminated as a result

of the project (Condition #13), that the source of the contamination be eliminated and

that an alternative water supply for Green Lake be provided.

PGV will immediately notify the County Planning Department and State Department

of Health in situations when a change in geothermal well conditions indicates there is

a leak or failure in the production or injection well casing. PGV will take the

appropriate steps to test the production/injection system and evaluate the related well

and casing downhole conditions. If leakage of geothermal waters to the shallow

aquifer is demonstrated, any wells leaking would be shut in accordance with GRP

Condition 11, and an assessment of the potential impact would be made by the

monitoring contractor. In addition, steps would be identified to evaluate the impact

as it relates to downgradient water users.

Equipment. Data Collection and Reporting

Water level meters will be used to measure the depth to water at all monitoring

locations. Samples will be taken using pumps in wells equipped with these devices or

using bailers. Field analyses will be supplemented by laboratory analyses for

components that have been developed by PGV in concert with the State Department

of Health, Safe Drinking Water Branch. All samples will be taken and field analyses

conducted in accordance with standard protocols approved by the EPA. An EPA or

State of Hawaii-eertified laboratory will be used to conduct the analyses for samples

submitted.
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The final locations established for monitoring will be sampled and measured quarterly.

Data from each site will be processed and checked. Quality ControUQuality

Assurance procedures will be in compliance with standards of practice for similar

programs relative to the acquisition, reduction, verification, and validation of the site

data.

In compliance with permit conditions, semi-annual reports of the data will be

submitted along with the project status reports on February 15 and August 15 of each

calendar year.
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PUNA GEOTHERMAL VENTURE

HYDROLOGIC MONITORING PROGRAM

HI. INTRODUCTION

This document provides the basis for the Hydrologic Monitoring Program (HMP) for

the Puna Geothermal Venture. The HMP is complementary to two additional

environmental compliance monitoring programs also being submitted by PGV for their

proposed activities at the site. The other two programs are the Meteorology and Air

Quality Monitoring Program (MAQMP) and the Noise Monitoring Program (NMP),

being submitted concurrently.

The HMP is organized into the following eight chapters, which make up the entire

program:

Chapter HI. INTRODUCTION
Chapter H2. HYDROLOGIC ENVIRONMENT DESCRIPTION
Chapter H3. PROGRAM DESCRIPTION
Chapter H4. SITE DESCRIPTIONS
Chapter HS. MONITORING EQUIPMENT AND OPERATION
Chapter H6. DATA REPORTING
Chapter H7. QUALITY ASSURANCE PROGRAM
Chapter H8. REFERENCES

Chapter HI, INTRODUCTION, presents the background, purpose, and scope of the

monitoring program. Chapter H2, HYDROLOGIC ENVIRONMENT

DESCRIPTION, presents background about the geology, hydrogeology and

hydrochemistry of the site vicinity based on previous studies. Chapter H3,

PROGRAM DESCRIPTION, describes the activities associated with the proposed

program. Chapter H4, SITE DESCRIPTIONS, identifies characteristics associated

with the expected monitoring locations. Chapter H5, MONITORING EQUIPMENT

AND OPERATION, describes the type of equipment to be used in the measurement,

sampling, and analyses of the ground water. Chapter H6, DATA REPORTING,

presents the manner in which the monitoring program data will be reported. Chapter

H7, QUALITY ASSURANCE PROGRAM, identifies the quality control and quality
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assurance procedures that will be incorporated as part of the program. Chapter H8,

REFERENCES, lists the references cited throughout the text, and in the Figures,

Tables, and Appendices. Appendices HI through H3 contain support documentation

for the proposed program.

Hl.l BACKGROUND SUMMARY

On October 3, 1989, the County of Hawaii Planning Commission approved a

Geothermal Resource Permit (GRP) GRP 87-2 allowing PGV to proceed with

development of a geothermal energy source in the State of Hawaii. PGV will build

and operate this 25 MW geothermal energy plant on the Big Island of Hawaii, about

25 miles south of Hilo (Figure H1-1). The project is expected to be producing power

in late 1990 from a central production facility situated in an agricultural and rural

setting about 3 miles southeast of the town ofPahoa (Figure Hl-2). The area is in the

Lower East Rift Zone (LERZ) of the Kilauea Volcanic Area, about 20 miles east of

the current eruptive center.

The site area is about 500 acres. Approximately 25 of these acres will be disturbed by

up to six drill pads, the plant site, and associated piping. Drilling will take place for

up to about two years with an anticipated 10 to 14 wells being required to produce

adequate stearn and hot geothermal liquid to meet the required production capacity.

Well depths are expected to be between 4000 and 7000 feet. Stearn and liquid coming

to the surface will be injected back into the geothermal reservoir using dedicated wells.

There will not be any emissions, other than fugitive, to air or water under normal

operational conditions. Well venting and pipe clean out are intermittent but necessary

parts of the development of the project. These actions will be scheduled to minimize

impacts.
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HL2 OBJECTIVES AND SCOPE

A Hydrologic Monitoring Program is a requirement of the GRP. The text of GRP

Condition #10 associated with the HMP is provided in Appendix HI. The general

objective of the HMP as stated, is to:

"... monitor the shallow ground water immediately prior to, and

during, all periods of well drilling, testing, production, and injection

activity approved under the Geothermal Resource Permit."

This objective will be met by implementing the proposed monitoring program which

is described in detail in the following sections.

The required scope of the HMP, as outlined' in Condition #10 of the GRP, requires

that the following actions be conducted as a minimum:

•
IJ.
'-"".- '--~

•

•

Provide quarterly monitoring of water levels and appropriate

chemical species:

• from existing wells completed in the shallow aquifer

in those areas downgradient of the project area,

from the Green Lake water supply, and

from a well located within the project boundary and

completed within the shallow aquifer.

Submit the data obtained from this program on a regular basis

as outlined in the GRP.
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PGV's proposed scope for the HMP consists of the following seven tasks:

Task 1:

Task 2:

Task 3:

Task 4:

Task 5:

Task 6:

Task 7:

Review and update, with selected field measurements,

the well data files for existing, non-geothermal wells in

the site vicinity,

Identify where the two site monitoring locations will be within

the project boundary,

Rehabilitate the GTW III well east of the project area,

Drill and complete two on-site monitoring wells,

Document background conditions for the selected wells

by conducting the initial round of water level

measurements and water sampling at all monitoring

wells and water supply locations prior to beginning of

injection of geothermal fluids,

Continue the proposed monitoring program by

conducting measurements and selected sample

analyses on a quarterly basis thereafter, and,

Provide data reports as required.

Two other Permit conditions are, in part, related to ground water, but, since they

relate to potential upset conditions for the project, any necessary response actions go

beyond the scope of the routine HMP. They require, in the event of shallow ground

water contamination being caused by the project construction or operation (Condition

#11) or the Green Lake Water Supply becoming contaminated as a result of the

project (Condition #13), that the source of the contamination be eliminated and that

an alternative water supply for Green Lake be provided.

PGV will immediately notify the County Planning Department and the DOH in

situations when a change in geothermal well conditions indicates there is a leak or
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failure in the production or injection well casing. PGV will take the appropriate steps

to test the production/injection system in question and evaluate the related well and

casing downhole conditions. If leakage of geothermal waters to the shallow aquifer is

demonstrated, the well would be shut in accordance with GRP Condition #11, and an

assessment of the potential impact on the shallow aquifer would be made by the

monitoring contractor. In addition, appropriate steps would be identified to evaluate

the impact as it relates to downgradient water users.
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H2. HYDROLOGIC ENVIRONMENT DESCRIPTION

The purpose of this chapter is to present an overview and summary of what is known

about the geologic, hydrogeologic, and hydrochemical setting of the near surface,

shallow ground waters at the site and surrounding vicinity. Local conditions, wells, and

related features relative to the site hydrologic system are shown on Figure H2-l.

Investigations related to the geothermal development of the area have been ongoing

in the site vicinity for about 20 years. Much of the work has evaluated the geologic

setting and hydrothermal characteristics associated with the deeper reservoirs below

the shallow ground water. Details of the background studies conducted in the 1970s

and early 1980sare included in several reports developed by Thermal Power Company

(TPC), the previous operators of the PGV project. Three specific studies done which

include much of the pertinent data and information related to the hydrogeology and

hydrochemistry of the shallow aquifer system at the site include Kroopnick (1978),

Weiss Associates (1983), and Thermal Power Company (1986).

H2.1 GEOLOGIC SEllING

The purpose of this section is to present a summary of the geology that has been

described by other investigators for the site area.

The project site is in the southeastern part of the Island of Hawaii within the Lower

East Rift Zone (LERZ) of Kilauea Volcano. The area is characterized by vesicular,

young, sub-aerial basalt lava flows and high annual rainfall.

Weiss (1983, p. 4) reports the following related to the rift zone and the dike systems

that influence the areas vulcanism and geology:
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"(The rift zone).. .is a zone of linear fissures, faults, cones, dikes and other

volcanic features that extend from the Kilauea crater east... (to the ocean).

The basalts that originate along the rift form gently sloping layers

of several inches to more than one hundred feet thick. Along the

rift, the dikes feeding the flows form vertical walls of dense basalt,

and a structure of many closely-spaced vertical dikes results in the

near horizontal, less dense flows."

The general geologic setting is, therefore, progressively younger overlying lava flows

at depths extending from thousands of feet up to the surface, cut vertically along the

rift zone by an east-west trending dike system. In the immediate site area, a north

south trending transverse fault and potentially associated dikes cross-cut the easterly

rift zone trend and are thought to be directly linked to the upward migration path for

geothermal waters in the area (Figure H2-1);

H2.2 HYDROGEOLOGIC SEI lING

The purpose of this section is to present a summary of the understanding of the

ground water flow systems active in the site and surrounding area.

The occurrence of ground water in Hawaii was summarized in general by Weiss (1983,

p. 13) based on the results of many earlier investigations by the U.S. Geological

Survey, Hawaii DOH, University of Hawaii researchers, and other local experts. They

identified four main types of ground water in Hawaii, all of which are potentially

occurring in the site and surrounding vicinity. They are basal, perched, dike-eonfined,

and geothermal. Figure H2-2 is a cross-section conceptually illustrating how these four

types of ground waters occur in 'shallow-aquifer' type zones.
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H2.2.1 Recharge Mechanisms

The site is characterized as being in an area of relatively high recharge, with ground

water flow occurring in interlayered low to high permeability sub-horizontal lava flows.

Ground water flow in the site area has two primary and one potential secondary

recharge mechanisms. The primary mechanisms are from precipitation and from local

upwelling of geothermal fluids. Downgradient flow from Mauna Loa may also occur,

but it is unlikely that this secondary mechanism, if present, is as important to the site

area. Perched waters may occur in the area, but their existence has not been

documented.

Precipitation

Precipitation is one of the three recharge sources to the area. Average rainfall in the

area is reported to be from about 110 to 125 inches per year (Weiss, 1983, p. 5;

Kroopnick, 1978, p. 11). An estimated 73 percent of the rainfall percolates downward

to the shallow ground water table (Eyre, 1977). Recharge to the shallow ground water

system underlying the 500 acre site area would be on the order of about 3400 to 3800

acre-feet per year based on the estimated range of rainfall and the percolation

percentage provided by Eyre.

U,pweIIing Geothermal flujds

The second primary mechanism for ground water recharge at the site area is from

upwelling geothermal fluids. The vertical pathways for the geothermal fluids are

believed to be first, in fractures and fault planes adjacent to and associated with the

dikes and, second, in areas such as the transverse fault that cuts across the site area

between KS-l and the HGP-A geothermal research well (Figure HZ-I). The upwelling

is further suggested by the characteristics of the shallow geothermal-influenced ground

water (Section HZ.3) that has been detected at the site to date.
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Downgradient Flow

A secondary mechanism for ground water recharge to the area is believed to be from

ground water flowing laterally towards the site area from the north and northwest,

down slope from Mauna Loa. The dike systems act as local barriers preventing this

underground flow from continuing to move downgradient towards the ocean. Instead,

the majority of the ground water is believed to change direction moving to both the

east and west along the rift.

H2.2.2 Discharge Mechanisms

Discharge from the shallow aquifer systems occurs from three primary mechanisms,

evaporation and evapotranspiration, subsurface migration or lateral underflow, and

extractions for drinking water and irrigation use. There are no surface streams in the

immediate area.

Evaporation and Evapotranspiration

Evaporation and evapotranspiration represent the principal consumptive use in the

area. About 25 to 30 percent of the water falling as precipitation is believe to be

consumed in this manner (Eyre, 1977).

Subsurface Migration or Underflow

Flow occurs from the site area and discharges down slope towards the ocean. Spring

and sub-sea discharge of warm water along the coast south of the project area has

been investigated by researchers working in the area. Local precipitation that reaches

the shallow aquifer in the dike-eontrolled or basal flow areas will also move

downgradient away from the site, although the rate and direction of flow are not

documented.
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Consumptive Use

There are a few shallow aquifer sources that provide ground water for drinking and

irrigation purposes in the area in or south of the rift zone. The amount extracted at

Green Lake is on the order of 50,000 gallons per day (County of Hawaii, Water Supply

Department, 1989, written communication). Volumes for the other wells, if they are

being used, are not known.

Discharges from private lands from springs and shallow wells directly along the coast

also occur, but the quantities are not known and are not going to affect, nor be

affected by, the project activity since they are so near to the ocean and will have local

recharge from precipitation to these areas.

H2.2.3 Flow System Description

Based on the work and site data analysis done to date, the following flow dynamics

are apparently associated with the site ground water movement:

• The net rainfall (precipitation minus evaporation and

evapotranspiration) flows downward into a dike-eonfined flow

system underneath the site, recharging both the shallow ground

water systems in the dike-eonfined areas and into any adjacent

shallow basal ground water areas.

• Geothermal waters occur at depth beneath the site and are

upwelling in the site area mixing with the precipitation recharge.

• Most ground water moving laterally down slope from Mauna Loa

does not reach the site area as it is blocked by the rift zone and

dikes. Instead, most is diverted and flows along the rift zone,

possibly to both the east and west.
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Only a few wells exist in the site and surrounding vicinity which are completed in the

shallow ground water aquifer and believed to be potentially downgradient from the

project area. Table H2-1 lists the wells currently identified as being completed in this

zone. No recent water level measurements are available for many of the wells. Their

locations are shown on Figure H2-l.

Table H2-l. Wells in the Shallow-Aquifer'

Well Name/Number Elevation

Allison [A] 132
GTW-ill 563
GTW-IV 259
Malama Ki [9-9] 274
Kapoho [9-6] 287
Kapoho Shaft [9] 38

Footnotes:
1. Data reported in Wei... 1983,Table 4, p. 26.

H2.3 HYDROCHEMICAL SEI UNO

Depth

140
690
290
316
337
41

T.3st Reported Use

Irrigation
Abandoned
Abandoned
Abandoned
Abandoned
Municipal

The purpose of this section is to summarize what is understood about the

hydrochemistry of the shallow ground water aquifer at and in the immediate potential

downgradient directions from the site vicinity.

The LERZ is believed to act as a hydraulic barrier as well as a divide for ground

water quality. Chloride concentrations north of the rift are generally low, and

concentrations south of the rift have been reported to be greater than 1000 mg/l.

Potable water supplies are obtained from the shallow aquifer at three locations:

Pahoa, Green Lake (Kapoho), and Keauohana [9-7]. All are more than 3 miles from

the site. Pahoa is north of the rift and has good drinking water quality. Green Lake
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is in the rift zone and has marginal water quality. The Keauohana [9-7] well is south

of the rift zone about 6 miles southwest of the site and has good water quality.

Geothermal waters have been believed to be influencing and mixing with the shallow

ground water in the site vicinity for some time. In 1986, TPC compiled much of the

background geochemical data for wells in the site area. This was done as part of their

request to the DOH to have the Underground Injection Control line moved so as to

exclude the site and surrounding area from continuing to be designated as a potential

underground supply source of drinking water. Results of their study suggested that

there was no potential for a potable water supply to be developed in the site area due

to the abundance of geothermal-influenced shallow-aquifer waters occurring over a

relatively widespread area near and downgradient from the site.

The University of Hawaii (UH) Agricultural Station at Malama Ki and the Allison

wells are located south and east southeast of the site. They have elevated

temperatures and levels of chloride in excess of 7000 and 750 mg/l, respectively

(Weiss, 1983, p. 26). Both wells may be influenced either directly or as a result of

mixing with the upwelling geothermal waters from near the site. The Malama-Ki well

is not in use. It is located just south of the transverse fault, about one mile south of

the project area. The Allison well, previously used for agriculture as an irrigation

water source, is topographically downgradient, about two miles east, southeast from the

project area.

The GTW III well just east of the project area was drilled in 1961. The initial

sampling of shallow aquifer indicated a temperature of about 200"F and chloride levels

over 500 mg/l (Weiss, 1983).

Water samples were taken from the shallow ground water during drilling at KS-l, KS

lA, and KS-2 exploration boreholes on the property. Samples were taken in uncased

boreholes at depths of about 700 feet, well above the level of the target geothermal

horizons. Table H2-2 summarizes the ranges of constituents for these samples. The
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samples clearly indicate the geothermal nature of the shallow ground water in the

immediate site area.

Results of the sampling done to date indicate that the site vicinity has geothermal

influenced waters in the immediate area. Potable water lies to the north of the rift

zone and, based on the existing data, will not be affected by the upwelling of

geothermal fluids in the area. The relationship of the waters at Green Lake to the

upwelling in the site vicinity is not established, although some investigators have

suggested they are not connected or affected by the PGV site area. The area near the

Keauohana well is too distant and hydraulically lateral from the site and therefore will

not li.kely be affected by site-related upwelling. Potentially downgradient locations at

the Allison and Malama Ki wells have non-potable waters that may be mixed with, or

be the direct result of, geothermal waters upwelling locally.

Table H2-2. Shallow-Aquifer Water Quality Data from KS-l, KS-IA, and KS-2

Wells'

CONSTITUENT RANGE OF VALUES '

Temperature
pH
Na
K
Ca
Mg
Cl
SO,
SiO,
Total Fe
TDS

8.5
600
26
53
1
1100
74
80
15
2200

115°F
to 9.5 pH units
to 1000
to 94
to 65
to 30
to 1600
to 210
to 105
to 70
to 3100

FOOTNOTES:
1 • Soun:. o( dala from iatemal files from TPC Proj"t.
2 • CoDltiQInU: valuca other than pH reponed in mJ!l unlcu othcrwi.. shown.
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ID. PROGRAM DESCRIPTION

The purpose of this section is to outline the scope associated with the seven tasks

associated with PGV's Hydrologic Monitoring Program.

There are no anticipated project effluent discharges to the shallow basal or dike

confined ground water. These waters are believed to occur at depths between about

500 and 650 feet below the plant site and surrounding area. There may be a few wells

in the area that provide irrigation-type water supplies. One area near the Kapoho

Crater, referred to as Green Lake, will be part of the monitoring program.

The proposed monitoring program has been revised to reflect follow-up discussions

that have occurred with both the County of Hawaii Planning Department and the State

Department of Health, Safe Drinking Water Branch. The revisions have been to:

1. Add an additional on-site monitoring location to the program so that two

monitoring locations within the project area are in place prior to

beginning of injection at the site,

2. Attempt to rehabilitate the GTW ill monitoring well location just east

of the site, thereby providing a third data point upon which to evaluate

ground water flow direction in the site vicinity, and,

3. Increase the number of parameter analyses at selected locations for the

initial year of monitoring.

The revised program now consists of seven tasks as follows:

Task 1 - Date Base Update
Task 2 • Locating On-Site Monitoring Wells
Task 3 - GTW ill Rehabilitation
Task 4 - Completing On-Site Monitoring Wells
Task 5 • Background Sampling Measurements
Task 6 - Continuing Sampling and Measurements
Task 7 - Reporting
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Details regarding each of these tasks follow. Locations, measurement and sampling

techniques, and data reporting associated with the monitoring program are described

in Chapters 4, 5 and 6, respectively.

m.i TASK 1 - DATA BASE UPDATE

This task will involve:

*
*

*

getting permission to access the sites

review and update the well data for existing non

geothermal wells in the site vicinity (with assistance

from DOH and County staff as available).

make selected field measurements at selected

locations.

*

*

m.2 TASK 2 - LOCATING ON-SITE MONITORING WELLS

This task will:

* evaluate the feasibility of using existing

geothermal wells on the site to be completed as

a monitoring well in the shallow aquifer,

Finalize the location of the monitoring wells

to be located within the project boundary and,

Obtain permits from DLNR for drilling these wells.

m.3 TASK 3 - m:w m REHABILITATION

This task will include:

*
*

Getting permission to access the site,

Sounding the well for depth,
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*

*

Mobilizing a drill rig and cleaning out the well, and,

Sampling the well.

An alternative location for this third hydrologic monitoring point will be developed in

conjunction with the County and DOH if rehabilitation efforts are not successful.

H3A TASK 4 - COMPIETING ON-SITE MONITORING WELLS

This task will include completing two on-site monitoring wells. If one of the

locations involves use of an existing well, then the scope of this task will

include those related actions.

H3.5 TASK 5 - BACKGROUND SAMPLING MEASUREMENTS

This task will include documenting background conditions for all selected

wells by conducting an initial round of complete water level measurements

and water sampling at all monitoring locations prior to beginning of

injection of geothermal fluids.

H3.6 TASK 6 - CONTINUING SAMPLING AND MEASUREMENTS

This task will include implementation of the proposed monitoring program

by continuing measurements and sampling on a quarterly basis after start of

injection.

H3.7 TASK 7 - REPORTING

This task will involve providing reports on a semi-annual basis as required

by the GRP.
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H4. SITE DESCRIPTIONS

The purpose of this section is to describe the setting of locations associated with the

proposed monitoring program.

The locations for the monitoring of ground water conditions are to be finalized based

on the results of the initial task activities. At this time, however, there are five known

off-site locations, at a minimum, that would be measured and sample analyses

obtained, at least for the first year of monitoring. In addition, two on-site monitoring

wells will be sampled prior to start of injection. Other locations may be included as

a result of the update of the data base for the area.

H4.1 EXISTING OFF-SITE LOCATIONS

There are five of-site locations that will be part of the initial annual monitoring

program. These, shown on Figure H2-l, are at the:

• Municipal supply in Pahoa [9-5A,B; 9-11],

• Municipal supply for Green Lake (Kapoho area),

• 'Allison' [A] well on the Pohoiki Road, and

• Unused Malarna Ki [9-9] well on the University of Hawaii

Agricultural Station, and

• GlW ill Monitoring Well

PAHOA f9-5A,B: 9-111

The town of Pahoa is served by three wells which tap the basal ground water at depths

of up to about 800 feet below the surface. The supply is low-temperature, low

conductivity fresh water in a location about 3 to 4 miles upgradient from the site, north

of the rift zone.
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One of the wells at Pahoa is a proposed monitoring location since it will serve as a

source for documenting levels of constituents in non-geothermal ground waters.

Coordination with the Hawaii County Department of Water Supply willbe maintained

so as to supplement, where required, their ongoing monitoring of this public drinking

water supply.

GREEN LAKE [91

This is a municipal water supply that County Officials report comes from a thin layer

of fresh ground water overlying brackish or salty water. The supply was developed by

excavation to the water level with a bulldozer, installation of piping and refilling the

hole, leaving a piping conduit for the water to flow from the source.

The location is included since quarterly monitoring of the Green Lake water supply

is a condition of Condition 10 of the GRP. Coordination with the Hawaii County

Department of Water Supply will be maintained so as to supplement, where required,

their ongoing monitoring of this public drinking water supply.

ALLISON WELL [Al

The 'Allison' well is a private well that has been used in the past for irrigation. Its

current use has not been checked yet. It is located just off the Pohoiki Road about

three miles east southeast of the site. Weiss (1983, p.26) reports the well is about

140 feet deep and has a reported temperature of about 110°F, chloride level of about

750 mgll, and conductivity of about 2000 micromhoslcm.

The location was selected as a proposed monitoring location since it may be

hydrogeologically downgradient from the site and in an area that is already influenced

by geothermal waters. Permission to access the site has been requested. To date, no

approval has been granted. When obtained, coordination with the current owner will

be maintained so as to supplement, where required, any ongoing monitoring that the

owner may be doing for this well.
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MALAMA KI [9-91

The University of Hawaii maintains an Agricultural Research Station in the Malama

Ki Research Forest Area just south of the site. A well, located at a ground elevation

of about 274 feet, was drilled to a depth of about 316 feet on this property in the early

1960s (Weiss, 1983, p.26). It was not used, perhaps because of its elevated

temperature of about 140aF and its chloride levels over about 6000 mg/l. Sampling

was done monthly at this location from January 1980 until June, 1981 as part of

background studies of ground water in the area cyv. Burkhard, personal

communication, December, 1989).

The location was selected as a proposed monitoring location since it appears to be

potentially downgradient from the site and in an area that is already influenced by

geothermal waters. PGV has contacted the University of Hawaii and obtained

permission to sample this well. Coordination with the University of Hawaii

Agriculture Department will be maintained so as to supplement any ongoing

monitoring that they may be conducting.

GTW ill MONITORING WELL

This well is currently abandoned and a blockage exists in the well at a depth of about

270 feet below ground surface. The well was drilled as one of four geothermal test

wells along the LERZ in 1960 and 1961. It was originally completed to a depth of

about 690 feet, about 130 feet below sea level. As noted in Section H2.3, initial

sampling done encountered high temperatures of about 200"F and chloride levels over

500 mg/l cyveiss, 1983).

PGV has obtained permission to access the property and clean out the well. A driller

has been contracted and should begin work in mid-April. Cleanout is expected to take

about one week. PGV will maintain access and sample and measure the well as part

of the ongoing Hydrologic Monitoring Program.
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H4.2 ON-SITE LOCATIONS

Two monitoring locations will be situated in the south and north half of the project

area. This will complement the GTW ill location and allow a ground water flow

direction to be calculated in the immediate site vicinity. The location in the south part

will be as close to the injection site (Wellpad F) as possible. The location in the north

part will be near Wellpad A if an existing well is used, or towards the Kapoho-Pahoa

Road if a new monitoring well is drilled.

Once the locations are finalized, applications will be submitted, the required permits

obtained, and the wells will be drilled, completed, and sampled. The wells will serve

as dedicated monitoring wells for the hydrologic monitoring program.

H4.3 ADDmONAL LOCATIONS

Any other locations identified beyond those described above in Section H4.1 will be

added to the monitoring plan and described, along with the rationale for their being

included.
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H5. MONITORING EQUIPMENT AND OPERATION

The purpose of this section is to summarize the types of equipment and techniques

used to perform the field-related measurements and sampling activities of the

monitoring program.

H5.1 WATER LEVEL MEASUREMENTS

Water level measurements will be recorded for those wells identified as an integral

part of the monitoring program.

Water level measurements will be obtained utilizing an electronic direct contact

detection probe with a calibrated cable/tape for direct measurement at the top of the

well casing. Calibrated cable/tape length shall be sufficient to measure water levels

in the deepest wells identified. The metering device shall be equipped with an audible

signal and light to indicate water level contact. Specifications for equipment similar

to what will be used for this type of activity are in Appendix H2.

Water level measurements shall be conducted at each individual well prior to any

additional testing or sampling of that particular well. All measurements will be

obtained utilizing standard protocols for the equipment described in a separate

'Operating Procedures' document to be finalized as the program is implemented in the

field.

H5.2 WATER QUAllTY SAMPLING AND ANALYSIS

Water samples will be obtained from each of the wells identified for determination

of selected physical and chemical characteristics of the waters from those wells to

which access can be readily obtained.
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Samples will be obtained from each well according to the characteristics of that well.

Wells equipped with pumps will be sampled from the most suitable ported connection.

Those wells not in use or not equipped with pumping devices shall be sampled with a

stainless steel bailer lowered into the well by winch line to retrieve the volume of

water required for each sample.

At each sampling location, standardized equipment cleaning will be carried out prior

to obtaining each sample. Protocols to be used for sampling will be provided in the

supplemental 'Operating Procedures' document to be finalized when the program is

implemented.

Selected parameters values will be determined at each site upon retrieval of the water

samples from the well. The field analysis will include measurement of:

• pH,

• temperature,

• conductivity,

• salinity,and

• chloride.

These measurements will be obtained by using calibrated instruments specifically

designed to directly measure these physical and chemical parameters within the

operational constraints dictated by site conditions. Specifications for equipment similar

to what will be used for this type of activity are in Appendix H2.

Water samples will be submitted for the remainder of the analyses to an EPA or a

State-eertified laboratory. Samples will be transferred from the bailer/sample port

directly to appropriately prepared containers supplied by the laboratory. Samples will

be labeled, and stored and transported in a chilled state in insulated containers to the

laboratory.
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Parameters for analysis by the laboratory will, at least for the first year, include

selected parameters that are related to underground waters that provide a public

drinking water supply. These parameters are listed in Table HS-I.

In addition, the initial year of sampling at all monitoring locations will include, as

requested by the DOH, analyses for other organics and other parameters

recommended by DOH. These are listed in Appendix H3. After the first year,

sampling will not include all of these parameters since there are no sources for many

of these constituents associated with the project.

In addition, analysis will be done for the following five constituents which can be

associated with geothermal reservoirs:

* Lithium

* Vanadium

* Boron

* Silica

* Bromine

* Nickel

The results of the quarterly sampling will be reviewed at the end of the first year to

determine if there is a need to supplement the analysis or if the number of parameters

can be reduced. Any recommendations for modification to the sampling program

would be included with the semiannual report and submitted to the county for

approval.
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Table HS-1. List of Water Sample Parameters for Routine Analyses

Drinking Water
Maximum Contaminant

Levels

Inorganic Constituents
Arsenic
Selenium
Mercury
Cadmium
Lead
Chromium
Barium
Silver

SecQndary Constituents
Total Dissolved Solids
CQIQr

- Copper
Foaming Agent
Iron
Manganese
Odor
Sulfate
Zinc
pH
Corrosivity

Other CQnstituents
Lithium
Vanadium
BQrQn
Silica
BrQmine
Nickel

0.05
0.01
0.002
0.010
0.05
0.05
1.0
0.05

500.0
15. cQIQr unit

1.00
0.50
0.30
0.05
3.00 ton

250.00
5.00
6.50 - 8.5 scale

NQn-<:QITOsive
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H6. DATA REPORTING

The purpose of this section is to summarize the frequency, content, and format for

the hydrologic monitoring program data.

H6.1 FREQUENCY AND CONTENT

In compliance with permit conditions, semi-annual reports of the data will be

submitted thereafter, along with the project status reports on February 15 and August

15 of each calendar year. The initial submittal will include information regarding all

well locations, and as-built diagrams relative to GTW ill and the on-site monitoring

locations.

Subsequent reports will be in letter format and will include activities conducted during

that period, laboratory results of sampling conducted, and recommendations as

required.

H6.2 FORMAT

Reporting format will incorporate standard forms and reporting protocols established

for similar environmental compliance monitoring programs. The forms and protocols

may be modified to reflect the project specific conditions.
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H7. QUALITY ASSURANCE PROGRAM

In any program that requires a substantial data base, the credibility of the data must

be assured before any derivations from it can be reasonably made. In monitoring

programs, the two types of activities necessary to assure the validity of the collected

data are Quality Control (QC) and Quality Assurance (QA). Quality Control activities

are the primary avenue by which the data are kept within prescribed control

conditions. The field QC activities are carried out by the site technician while in

house QC activities are performed by experienced personnel involved with the data

reduction and analyses. Quality Assurance activities ensure that each QC activity is

performed and documented completely and accurately. A control loop is thereby

formed such that if a QA check indicates that an out-of-control condition has been

allowed to occur, then the related QC activity will be modified or strengthened to

eliminate future occurrences.

All activities of the PGV hydrologic monitoring program will be conducted in

compliance with a strong and effective quality assurance program. This program will

be managed in accordance with other similar environmental compliance monitoring

projects to a standard similar to that expected by the EPA. Details of the QC/QA

plan established for this project's hydrologic monitoring program will be submitted as

a supplement after details of proposed sampling and measurement activities have been

finalized.

Quality assurance also plays a key role in data reduction and analysis and will be

performed on a regular basis by a trained professional hydrogeologist. Activities of

the Quality Assurance program are designed to ensure overall accountability,

traceability, and repeatability.
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m.l QUALITY CONTROL ACITVITlES

All equipment will be calibrated prior to use at the site in accordance with

manufacturers' specifications. Program technicians will be fully trained in the use of

field equipment and performance of field measurement and sampling actions.

Quality Control activities shall incorporate the use of the Standard Operating

Procedures (SOPs) for well measurement, sampling, and equipment cleaning developed

from U.S. EPA Sampling Protocols. These will be included in the supplemental

'Operating Procedures' document.

Calibration and use of equipment shall be conducted in accordance with Standard

Operating Procedures developed for each type of equipment and the manufacturer's

recommendation for operation and calibration of each unit.

m.2 DATA QUAlITY ASSURANCE ACI1VITIES

Quality Assurance related to all project measuring and sampling activities will include

documenting that field activities were conducted in accordance with the required

procedures and recording all field data on forms in accordance with the monitoring

contractors standard internal Quality Assurance program.

Quality Assurance related to water sampling shall also include the use of blind

duplicates, field blanks, and trip blanks as required to assure environmental control

and external laboratory quality assurance.

Data will be reported by the hydrologic consultant, and interpretations and calculations

will be checked independently.
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H7.3 LABORATORY QUAliTY ASSURANCE ACI1VITIES

The laboratory selected for analysis of the samples generated during this monitoring

program shall be certified by the EPA or the State of Hawaii Department of Health

to conduct those analyses required in this investigation.

Laboratory Quality Assurance is the responsibility of the laboratory. However, the

laboratory may be requested to provide documentation of its QA procedures for any

of the required analyses at any time.

In addition, blind duplicates and field blanks shall be included in each quarterly

sampling for a to determine if the test results are reproducible. If required, duplicate

samples may be analyzed by a second independent laboratory for reproducibility of

results.

Duplicate samples will be provided to DOH for their independent analysis, upon

request.
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PUNA GEOTHERMAL VENTURE
HYDROLOGIC MONITORING PROGRAM

APPENDIX HI

GRP CONDmONS RELATIVE TO THE
HYDROLOGIC MONITORING PROGRAM

"10. Prior to commencing any geothermal well drilling, testing, production, or
injection activity approved under this Geothermal Resource Permit, the
permittee shall submit to, and secure the approval of, the Planning Director
of a hydrologic monitoring program. The program shall, at a minimum,
provide for the quarterly monitoring of water levels and appropriate
chemical species from existing wells completed within the shallow aquifer in
those areas downgradient of the project area, including the Green Lake
water supply, as well as from a well located within the project boundary and
completed within the shallow aquifer. The monitoring, sampling, and
analysis protocols shall be clearly defined in the program submitted to and
approved by the Planning Director. The monitoring and sampling shall be
conducted by a qualified contractor, and the samples analyzed by a qualified
laboratory, selected by the permittee but subject to the approval of the
Planning Director. The selected contractor and laboratory shall operate
under contract to, and shall be funded by the permittee. The program shall
monitor the shallow groundwater immediately prior to, and during, all
periods of well drilling, testing, production, and injection activity approved
under this Geothermal Resource Permit. The data obtained shall be
submitted to the Planning Director in accordance with the requirements
contained in this Geothermal Resource Permit for submittal of all collected
environmental monitoring data. The County shall make random checks of
the ground water supply no less than every two months."
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Flat Tape Water Level Meter

For measuring the depth of water in
boreholes, standpipes andwells, the
Flat Tape WaterLevelMeter (dipme
ter) is the most reliable and accurate
of the SolinstWaterLevelMetersand
is easy to operate and read.
Also available is the Model #102
Coaxial Cable Water Level MeIer lor
use in applications with small size
tubes.

Operating Principle

The standard Flat Tape Water Level
Meter(dipmeter) usesa0.59"(15mm)
diameter probe constructed of nickel
plated brass. This is fittedto aperma
nently marked. medium density,poly
ethylene flat tapewhichcontains two
stranded stainless steel conductors.
The prObe ilsell incorporates an insu
lating gap around a central statnless
steeleleetrode. Whencontactis made
with water, the circuit is completed,
sending a signal back to the cable
drum where a clearly audible buzzer
is activated.
The water level can then be deter
minedbytaking areading offthecable,
at the topofthe borehole,pipeortube.
The cable is housedon a highquality
storage and winding reel equipped
with a brake. The reel has a conven
ientcarryinghandle andasturdy stand
alone design. Standard controls in
cludeabattery testbutton, on/olfswitch
and sensitivityadjustment.

(8(30) 648-9355

Features

Accurate
markings at em, 1/2" or 1/20" inter
vals.
sensitivitycontrolwhichadjuststo suit
water conductivity.

Reliable
permanent, hot stamped markings.

Long Life
rugged, free standing reel.
corrosion proof components.
standard svbattery.
replacement probes andcables avail
able.

Flexible
lengths up to 1650 It. (soom).
stainless steel probe and other op
tions available

Measurement Options

The flexible, polyethylene flat tape
givesveryaccurate readings because
Ihe permanent markings are at close
intervals. The highstrengthstainless
steelconductors providestrengthand
the design prevents it from adhering
10 wet surfaces in boreholes and
lubes.
Markingsarepermanently embossed
onto one side of the tape and are
available inyourchOice ofthree scales
or, if preferred, any combination at
scales. one on each side.

M1 Feet and Inches: with markings
every 1/2·
M2 Feet and 10ths of leet : with
markings every 1/20ft.
M3 Meters and centimeters ; with
markings every em.
M4 Markingsboth sides: any cornet
nation of scales.

·20 ..



Conductivity Meters
S-C-T Meter
YSI Model 33

• ;\Ieasures Salinity, Conducrh icy, Temperature
• Dlrecr Reading Water Quality Meter
• Portaute, Battery-Powered
• Designed For Field .\teasurements
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p,.o~:

tnlC'lr..l1 ,,;unUu"·U\.lt~Ih.:IU~~fOlll.l'': rwub.: uf Ju... hl..... p*..~ .... ll'J......hil .... ~. lun,
() .. ~ ~ml. lounlll.;m4 III l'\. .. 'Ii ~ i} • LIn J. t:.r'1'll( It::-).Ih....n : ~4l· \If (CiII.J1nflli fUt
~hn .. y ..Dd...:utWl,M"ll'~·U~. -. I) I 'C 11:11 h,,:mpcr".utl: mc~.)",Ue'rrw;nl;,,1 U"C. : O.J·C
:.11 .atrC. Ptun.: ..:h~..:trl. ..I..:"" I. ...n be: fl:p."Unl.t...:J f'.I)' "',"In¥: InC In"uumcnc piu~

plallnlLln~ ".Iull,,"
Po..er Supply:

T....o E...C'rea.Jy r.'Y'S h;,,[l ..·th:' lit L:t.jIJI'W.Jh:nt rtll .. hl..: 1~"- n,l'l.u!\o ll~':.allun.

In~l~u_l Size:
~ 1. l6 J, ~.5 ~rn: ~ 1,.: I ,~I. " M'~ , IU In < .I Ih.. I

Ordennl "'~rl Number>:
)"51 Mu.Jo:l \1 S l" 1 .~t..I,·'

YSI BIlIS·C rl" ..I"'. 11"l.:~Jd""
YSI ))11 s·c. T t'rllt-.:. 'If ,......J I j 51111 foil hll.~"·l 1...· ...1... II' LUr . pl"h;l::.J.-' ··X~~
J.llcr pr.~ numht:r oJ I"'''I~~ Ilo:f't:1n "h'r...:':Il "~ ,,, lun~t,;r 'upph.:..t wllh

'lIhJr.lfc fC"t'L fur k ...J ,~ ..·r :111'. ..;,1111..... , l.h,I ••I~·

·.. S' .H-") !"1.lillnl'UI~ :'aulhlll'" ~ .1'

YSI ~~'III C'''~In~ (' ...

(800) 648·9355

T-L-C Meter
YSI Model 3000

• Portable, Self-Contalned Water Quality
Meter

• Measure Temperature, LeYeI,
Condnctivity

• Groundwater or Surface Water

INSTRUMENT SPECIFICATIONS
Tenilpenillft:

Rilnl': -5.010 + SO.O'C. Mc ....."<': :0.3'e JllCludinr probe. R,.ol""on:
O.I"C.

Lnd:
RDIt,,; 0 to 150 It, AcclU'ary; :::I" pet 50' of cable.

CODducU.lly:
N<HIIU'tJl RQII~'; 0 10 2.000 millimhos/cm 10 102.000 Ilmlloilcml. 0 10 ~Oro1
nuUimhoSlcm \0 1020,000 jI.lDhoWcml. ~uur......·: : j'" 01fuji sc>Je oncl",:hne
prube. R,soI",_: I pall in 2.000.

TCftlpenture-C_peuaud CoodlldhitYI
NontiN>J RUII,': 0 \02.000 millimlloolcm to111 2.000 .. ml>cWcml. 0 to 20000
IIUIIUDhoIicm 1010 20,000 \&IMOSIcml. Accuracy: :.'" of hlUSCale inclU,lIne
probe. Ruulllli_: I put in 2.000.
Not,: Rance lOC:Nally elida 014 t.m or 19.99.

Probe .... Cable:
Probe has CpvC bodyand remo.oble swnJas .Iccl wei,ht lllXhcd 10 dunblc
poIYUI'CUIaDc:·,xltcted cable. ProbehU I' ~I\ddWncw• •V" lcncUl. C.Lble
is 150' lone .. illl depth mut.ines e.ery 12'; a ..ow·li,hI MS conncc,or lnaches
cable 10i~. Cell COnlWlC II K.. 5.Otcm :::O.I. Emlr less tlw1 e 2%
III rcadinrs loc condl..:uvi!y. =O.l'e (or ll;II\pcntUI1:.

AJIIblcal T_I*'_(II":
ol1l5O'C.

HllasidII,:
0pcnIcI llnolc:r Uly humidil)' canrJilKlft if !Cab are inlaCl and Ik$lCcant " In
place.

CaM:
W&lCr.tilllC 10MIL·T·211OOC: 1OC111Is U puun.Js.

Po•• SIt....yl
Si. "C" ,ia heavy., ,;arilocl-ZlftC: ballena provlllc bencr tlun 1200ho<u.

upcDIioJa ba>coIlllI 01 huon usc pa <lay. AllLahAC cells pro",<Jc benet than I7."
"'lIU"I. l.u...~1aY lftllil;aIOf "'UIIl ..heft III rcplll:C bancncs.

0nIcri.. hit Ii_ben:
Y51 Model 3DJO T.L< Mctct
YSI JOWTca& ""* 1_calibnl_1
VSI lCUO Mepl.,;c_ Pl*. Collie and Rod Auem!)l,
VSI 31010 1'1 _. SoIuooa.l oz. •r« probe .-nlCnatlCe,
VSI ~5 Pl UllllllllllN_.,ut probe IlWnlClWlCel

·22 -



pH Meters

TJ'li.SA 2S0 t"'",r.,:, 's S:LlQ~Ht.a

MI,th. o.sr·~II"",,1J(~9AOS.s
COlN)tn~H'Cl", ~wl r-ooar ~M
."elrOd. olIl'1Q .:. rc "Hove lor
I,st~ KCOIt.rlt l.l,t, "'I[) m"lel

.."., ,,,. k()Ij",IO: ;c,n'"''''tlhJ/~

The SA lJO A4"or.r IS ~110wn ..,,,'''

• Cony."••nl '1,j,Jltlr lfl", ~.s .i

$/lIntr stlnd 1.:., "~I S,',1l1.'II ~nd

I'Ut • • n.e. st/4,;,l I", tunas·',••
OP"'''Oft.

Baril 11''', SA 2;.; ...nQ SA 110

.w.'er'l "".11 .. '"''''•• I ~951 .." II

'."'9"1 '01 fr; ...~· ....··., ...t ;oftoJoJl

pot.tI ...., d.I4.·'''I·'I.ll~n

(800) 648·9355

.. .

crl AutOCal. or manual l')ut1er entrv
(~olce at oisoiav rescrouoo
,':'0luSlaDle .socoreouai ec-ru
':""lomallC temperature compensation.
~ 10 slip' gnp f,ts cormcnamv in one nano

Dljrabll? Oust and sotasn reSlsralll
~,ne or battery ooeraieo.

SIMPLE TO USE

?~omptlng. by advanClna 10 ne~l sieo
..; SSlstance lerror) codes

THE SA 250 METER IS FOR
THE CUSTOMER WHO WANTS;

.:.n accurate and cortaoie prl system

.:. ;:;rl meier thai IS suocneo cornoiete and
'e,';l.:ly 10 use. ','11[1"\ all the accessories you
'c'",d ic make pH measurements In me

:,..10 or lao. .

':'ulomallC temperature cornoensanon
'iJ0 suo gnp ms comronaorv ,n one hand.
Duraoie. dust and sorasn resisraru.
r:iecessed comroi knobs orevern semnqs
:,'cm 001111) changed umruenucoanv
line or banery ocerateo

THE SA 230 METER IS FOR
THE CUSTOMER WHO WANTS;

,.l,n economical meier wun Ine ",OOed
accuracy and convenience of temperature
ccmceosarec pH measurernents

Same features as the SA 230. but wllhout
aoromauc temperature corncensauon or
temperature reacout. WI,h manual temper
ature compensation

••

025000 SA 250 PortaOle pHlmVIlemoera·
lure MeIer lorhana·heh1Ibencn·IOO
use Digital. LCD meier comes 'Huh
carrvtng case. Moael 81·56 ROSS
pH electroae. ATC prooe, snacrec
5nonlng plug. one 3M KC: 2oz.
Donie 01 hlhng SOlullon, lt1ree 50
ml 501ullon Domes. one PlaSIiC
neaser. eiecsooe noioer. suopart
roo. roo gUloe. one packet pH 7
Ouner. one 9V ~ailelY. InstruC!lon
manUal. and Iralnlng gUioe

OPTIONAL ~CCESSORIES -OR SA 250. SA 230.
AND ~A 210 ~!ETYIS

02()(}.H ShaulCler sran aM meier hOlder
for narcs :ree coeallon. Greal lor
planl or itelO 'Nor~

020045 51 aOle eiecuooe Sl ano wllh heavy
base. roo. ano haloer

• ... • :. • I

SA 230 Ponaote pHlmVltempera·
ture Meier lor hana·neldJOenCMOO
use. DI~lIaJ. LCD meter comes In
carrYing case ',VIm com01rlanon pH
etectrone. ~TC Drace. aaacnec
snanrng plug, three 60 mlsolu·
!Ion comes. one ;50ml lleG.er.
dl:1:troue noioer. SUDDon roo. reo
gUlae. one oaoet pH 7bune.
one 9V Danery. InSlrUC110n
manudl. ann nammg gUiae

021000 SA 210 Ponaole pHJmV Meier toe
hanohelOillenCMOO use. DlfJd31.
LCD meier comes In C3rryMlQ case
,vllh comOl/lalIQ(\ pH eecnoce,
anacheO snorting plug. thlee 60
ml solutIon DOmes. one 150 ml
beaker. electrooe hOlder, suoport
rod. rOd gUlOe. one pacxet oH 7
burter one 9V 03tlery. tnSIruC110n
manUal. ana t1311llng gUIQe
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Regular Bailers for Well Purging
and Sample Retrieval

TIMC01lo1 bailers are available in Teflon ". stainless steel, PVC and acrylic in
sIzes from O,84w to 4.5 H (21.4mm-114.3mm) diameter and I' to 6"
(31Cm-183cm) lengths. ,
All are solvent free. and have a flush ..v" threaded ball check lor ease 01
decontamination. This design permits the addition of a body extension piece
to increase cap'1~Jly.

The ball check design allows for the inclusion of a Viton' "0" ring in all but
the Teflon' opaque model, The Vitan' "0" ring provides a leak free jOint. It is
inert and wdl not compromise the collected sample.

Tha bail. an integral part of the bailer body, permils easy attachment 01 a
suspension cord. Stainless steel models have a lixed bail.

(800) 648·9355



PUNA GEOTIiERMAL VENTURE
HYDROLOGIC MONITORING PROGRAM

APPENDIX H3

LIST OF ANALYSES FOR FIRST YEAR SAMPLING PROGRAM



Department of Health Laboratories Form ~umber

SAFE DRINKING WATER BRANCH
CHAIN OF CUSTODY & EDB/DBCP CONTAMINANT REPORT

Water System Narne .Number __

Sample Location __

Well Log n _ Sample Point II _

Type of sample: Routine_ Special __

Collection remarks, _

Sample Chlorinated Y ) N • ?

Sampler(s)

Date: __________ Time: _ Sample Location

Relinquished by: Date/Time Received by: Date/Time

Dispatched by: Date/Time Rec'vd for Laboratory by: Dace/Time

Seal Intact· YesMethod of Shioment·. .
Sample Lab II Relinquished by: Date/Time Received by: Date/Time

Sample Lab 1/ Locked in Refdg Date/Time Rem'vd from Refrig Date/Time

Regulated Compound ND NQ RESULT* Method Date Analyst Lab II

Ethvlene Dibromide < < ABC D
I 2-Dibromo-3-Chloronronane < < ABC D

1/90

* Measured in micrograms per liter (ug/l) unless otherwise specified.

Sample Preservation:

RCL (Circle) Y N

Methods:
A=Purge Trap
B=GC
C=GCMS
D-Qther _

Dechlorination:
appx 3 mg Na2S203

Date: _Date : QA Check: __Reported by: __

Forwarded by: Date: _



I- maximum lab analytical date lab
(/) contaminants contaminant analyst
w results" method analyzed number
I- levels"

Arsenic 0.05

Selenium 0.01

Mercurv 0.002

Cadmium 0.010

Lead 0.05

Chromium 0.05

Barium I.

Silver 0.05

Nitrate (as N) 10.

IFluoride

Chloride' 250.
Total I 500. - .
Dissolved Solids

.

Sodium 1

.. Measured in milligrams per liter (mg/I) unless otherwise specified.

Analvtio::al Met~
A • Momic Ab)4rp~IO"
e • Atomie Alnor;nicr.; C~!~liO"l·e.. :u.ction
C • A femie A~sorIHio:'l; Fla:T\.:leSS

. 0 • Ato~ic AbSO:'Pli~'; Flamelen Cn.phit~ Furnllce
E • Atomic: A~sorptjo:'l: Cawo""s
F • Ca-=~ium Recuetion
C • Colorimetric: ...i:..... pnli:1\i~ry distillation

H • EIC":troct:
I - Cu C~om:uoluphy
J _ Ctlvimetric: Al'\.1lysis
K _ Silver Oicth)·I-dithiOC~tbon.tc

L • TitrimetriC Analysis
M
N

I.

No. of Containers: _ Preservative Added (ml) Signature Date Lab. No.

Container: No.1

No.2

No.3

No.4

Metals

Hg

N03
TDS/CL/F

Reported by:, Date: QA Check: Date:'-- _

Forwarded by:, Dater _



CONT.!J1INl'.NT Ii" I . date analyst labMCL* _aD analyt1cal
results* me~hod analyzed numce r

Trihalomethanes 0.10 .:0. 3 C D

CHLOROFOR.'l .:0. 3 C D

3RO~lOFOR.'l .:0. 3 C D

CHLORODI3RO~jO~r;'~"-'\E
1

.". 3 C D
1

DI en LOR03RC~!O~·r=: 1:-L':'2'; E " 3 C D I I....

I I A 3 C D

I I .". 3 C D I 1 1

1 I ,
3 C D I I....

.". 3 C D I I
I I ,

3 C D....

I 1
.". 3' C D I

I I I .". 3 C D

I .:>. 3 C D
1 1

I .". 3 C D

.". 3 C D I
*Measured in miligrams per liter (mg/l) unless otherwise specified.

Sample Preservation:Methods:
A=Purge Trap
3=GC
C=GCMS
D=Other

",CL (circle) Y N

Dechlorination:
appx 3mg Na2s2

0 3added to s amp re
Y N

:<eported by:------- Date:---- QA Check: _ Date' _

For'warded by: ,Date : _



Analytical Method:
.G - Colorimetric with preliminary distillation
H - Electrode
i-Gas Chromatography
J - Gravimetric Analysis

I- maximum
lab analytical date labcontaminants contaminant analyst(J)

results*" method analyzed numberUJ levels*"I-

Endrin 0.0002

Lindane 0.004

Methoxychlor 0.1 I
Toxaphene' 0.005

2,4- D 0.1 1
12. 4. 5 -T? Silve» 0.01 I
ITotal .10 I I ITrihalomethanes
..

.....

I
.'

.

*Measured in milligrams per liter (mg/l) unless otherwise specified.

K - Silver Diethyl-dithiocarbonate
L - Titrimetric Analysis
M - Purge and Trap

....... --..~_..:.-..-.--.-._---.-----.,..--
Reported by:~·. Datee QA Check: Date:_-----

. Forwarded by::....- -,- Dates _



I

IRegul;ited CO:;Jpo~~d I .CU' ~D ~Q ;;ESULT" !'"lE. _'d Date Analyst Lab If

Von'.'l Chlcrice 2 <0.3 I <1.0 A 3 C D
l.l-Dich}oroethvle~e " <0.3 I <1.0 A 3 C DI

l.l,j-T,:chloroethane 200 <0.3 I <1. 0 A 3 C D
Carbon Tetrachloride .1 <0.3 I <0.5 A 3 C D
Benzene 5 <0.3 I <1.0 A 3 ~ D'-

1 2-Dichloroethane I 5 <0.3 I <1.0 A 3 C D
Trichlorce:hvlene I 5 <0.3 I <0.5 A 3 ~ D'-

lo-Dichlorobenzene I 75 <0.3 I <1.0 I A B ~ D'-
I , I

Un:-egulat.ed Compound

1. Chl,:,:,c::l6tnana <0.3 <1.0 A 3 ~ D'-

2. 3:cr::,r.;ethane <0.3 <1. 0 A 3 r: D'-

3. ChLoroe t hana <0.3 <1.0 I A :3 C D. ;~er.h·,lene Chloride <0.2 <0.6 I A 3 ~ Du. '-

5. t=a~s-l.~-Dicnlo:'oet~ene <0.3 <1. 0 A B ~ ~

'- ~

6. 1.1-DicnlD=oe~hane <0.3 <1.0 A 3 C D I I
7. 2.2-DichloroDropane <0.5 <2.0 I A 3 C D I I
8. cis-l.2-Dic~loroe~hene <0.3 <1.0 A B ~ D I I'-

9. ChLorc f c rrn <0.2 I <0.6 I A 3 r- D I I'-

10. I l-~ichloroDrooene <0.3 <1. 0 I I A 3 C D I
11. ' .... -. . ~ <0.3 <1.0 A E C ~ 1~.~-~~cn~oroorCDane ~

12. 3romodicnlorornethane <0.3 <1.0 I A 3 C D I
13. Dibrcmcrner.hane <0.5 <1.0 A 3 C D I
14, trans-l.3-DichlorcDropene <0.3 <1. 0 A 3 C D I
15. Toluene <0.3 <1. 0 A 3 C D I
16. cis-Dichlo=ooroDene <0.3 <1.0 A 3 C D
17. 1.1.2-T=ichlorcethane <0.3 <1. 0 A s C D
18. Tetrac~loroe~hene <0.2 I <0.3 A 3 C D
19. 1.3-Dichlcrouronane <0.3 <1. 0 I A 3 C !l I
20. Dibrc~ochlorornechane <0.3 <1.0 A 3 C D I
21. Chlo::-cbenzene <0.3 <1.0 A '> C D I I
'? :,~~.P' benzene <0.3 <1.0 A 3 r D I~_. -",.;. - '-

23. 1. 1. 1.2-Tecrachloroethane <0.3 <1. 0 A '> C D 1
24. m-X:... lene )coelute <0.3 <1. a A 3 C D I
25. n-Xvlene <0.3 <1.0 A B C D
26. c-Xvle.ne <0.3 <1.0 A 3 C D
27. Stvrene <0.3 <1. 0 A 3 C D
28. Bromoform <0.5 <2.0 A 3 C D
29. 1 1 ? 2-Tetrachloroethane <0.3 <1. 0 • s C D I:\

30. 1 ~.3-T=ichloroprooane <0.3 <1.0 A 3 C D
31. 3romobenze.ne <0.3 <1.0 A B C D
32. 2-Chlorotoluene <0.3 <1. 0 A B C D
33. .4-Chlorctoluene <0.3 <1.0 A B C D I
34. 1,3-Dichlcrobenzene <0.3 <1. 0 A B C D
35. l.2-Dichlorobenzene <0.3 <1.0 A B C D

Unreg Compounds on List 3

36. Bromochloromethane <0.3 <1. 0 ABC D
37. 1.2.~-Trichlorobenzene <0.3 <1. 0 ABC D
38. Hexachlorobutadiene <0.3 <1.0 A B C D
39. :-IaDhthalene <0.3 <1. 0 A B C D
40. 1.2 ]-T,ichlorobenzene <0.3 <1.0 A B C D

1/90



STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

JO..'1N'"WA1HEE
GOYERNOR OF HAWAII

REF:WL-LC

Mr. Steven Morris
Vice President
Puna Geothermal Venture
101 Aupuni Street, Suite 1014-B
Hilo, Hawaii 96720

Dear Mr. Morris:

P.O. BOX 621

HONOLULU. HAWAII 96809

SEP 1~92

WILLIAM W. PATY, CHAIRPERSON

BOARD OF lAND AND NATURAl RESOURCES

DEPUTIES

JOHN P. KEPPELER. II
DONA l. HANAIKE

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATlC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERYATlON AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
HISTORIC PRESERYATION

PROGRAM
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEYELOPMENT

Thank you for your letter of August 19, 1992 apprising the Department of Land
and Natural Resources of your proposed modification to the Plan of Operations for Puna
Geothermal Venture.

The Department has reviewed the proposed revisions to the drilling sequence and
hereby approves your amended Plan of Operations.

Please be advised that the proposed installation of a 5-inch diameter hangdown
liner into injection well KS-1A, as required by the Department of Health's Underground
Injection Control Permit No. UH-1529, is also approved by the Department.

Should you have any questions, please contact Mr. Manabu Tagomori of the
Division of Water and Land Development in Honolulu at 587-0230.

Very truly yours,

WILLIAM W.



'PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

August 19, 1992

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty:

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of July 28, 1992. The proposed change
hereby submitted for your approval is as follows:

Revised sequence of drilling plan. The following is the Puna Geothermal Venture
revised drilling sequence for Parker Rig #231:

• KS-8 - Complete as production well
• KS-3 - Install 7" slotted liner
• KS-1A - Install 5" liner
• KS-4 - Drill as injection well
• KS-9 - Drill as production well
• KS-ll - Drill as production well

If you have any questions, please call.

Sincerely, .

~G~I~~
Thomas G. Kizis
Environmental Manager

cc: M. Tagamori DLNR
J. Swift DLNR
E. Tanaka DLNR
N. Hayashi HCPD

S. Morris PGV
D. Berube PGV
B. Rickard PGV

Well Files: KS-3, KS-4, KS-8, KS-9, KS-ll, KS-1A

21315:mm

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778



TEL: Aug 26,92 11:19 No.01S P.02

PJIRPOSE:

KS·IA RECOMPLETION PROGRAM

Install 8. S' han&dowo string to provide extra proteetiOll for the permanent casing,

PROCEPURE:

Run and hang a liner with an inert gas blanket behind the liner to protect the integrity of the
completion.

I. Notify regulatory agencies at least 24 hoursprior to rigging up.

1.1 Rig up Halliburton pump truck to side outlet on expansion spool and kill well.

1.2 Remove flow tree above master valve then rig up a single and double gate BOP
and function test.

1.3 Notify DLNR in time to witness.

1.4 Set in working platform (spider and slips to be provided by High Plains Casing
crew).

1.5 Move in 100 ton crane and rig up.

2. Make up RITS for 7" 29# casing, run in holeand set at 500.± with TlW valve and back
off sub at surface. Back off drill pipe at surface.

2.1 Remove BOPE and master valve. Install hanger spool on well head. Reinstall
master valve and aCJPE.

2.2 Screw into back-off sub and test BorB master valve and hanger spool
connections to 600 psi.

2.3 Pump flutd mru RTTS to kill well.

2.4 Release and retrieve RITS.

3. Rig up and run 3800± S" casing.

3.1 Keep well dead.

3.2 Use safety valves In casing while running.



TEL: Aug 26,92 11:20 No.01S P.03

3.3 Be sure tie-down nuts are backed out ,,"ough to eliminate jnterf~ncc while
running.

3.4 Make up donut and landing joint. Spray paint tic down e:roove with brightly
colored paint and remove one tic down bolt.

3.5 Slowly lowerhanger into landing spool. Be sure to visually see tie-down groove
thru tie-down bolt hole.

3.6 Re-insert tie-down bolt and tighten all bold down studs.

3.7 Unscrew landing joint and releese from hanger.

3.8 Close master valve.

4. Flush annulus with fresh water.

5. Pumpannulus full of inert gas and/or treated water.

6. Nipple down nopE.

7. Install companion flange and 3" valve.

8. Install Barton Recorder on annulus if~ is used.

9. Rig down and move off location.



TEL: ~U9 26,92 11:20 No.G15 P.04

PUNA GEOTHE1Uf.A1 VENTURE,

KS-1A CASING I
SCHEMATIC AnER REWORKI

i

..I

-...__ lj71l'

,....ol ..__~ 4()1l~'

or C-IlD 21" \w.l .~rnro~ ....------- I1UNlI' UIlCulENT'ED TO lOoDlI'

,_wJ..__~_ 9.200'

1I~~ ;C~EI.1~MED~~L-:-:INiR=-C3:'"'1'-="3'~/'-'-'
7' L-80 ~,' N£W VN4
C~1l5'0'

I-JH><-~----- !' C-75, n:li HAN~DOWN UNI':R
D-3100' +/-

LIr.J~ HAN~[A
;,e74'

CEMENT --~jIOo/

u· 1-101.£ ----,V

L

", HOLt -_..lZIV.

HH/"- HOl.E -~-~--fI

17-1/2" ffOLE --~-.r

CROUNO SURf'ACE

1l~1/2" HOlf: -------0-{
~t !li'~Ii·-805a'-------"""""'+
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EriNA GE~ERMAL VENTURE
AHawaii Partnership 1\ .; \ .. .; f 0/ r: 0

August 19, 1992
32 AUG 26 AID: 39 92AUG2~ A8: 53

Mr. William Paty, Chairperson L.~: ,~:. (Jr-, WA TER &
Department of Land and Natural Resources,fU DCltLLOPNENr
P.O. Box 621
Honolulu, HI 96809

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty:

U:~ t·,~ i. ;-..- ~):. r·~ C~

tt Nfl -I U:-;AL. l~E~)uUF<CES
SfATE OF HJ\',vt,11

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office, including our letter of July 28, 1992. The proposed change
hereby submitted for your approval is as follows:

Revised sequence of drilling plan. The following is the Puna Geothermal Venture
revised drilling sequence for Parker Rig #231:

• KS-8 - Complete as production well
• KS-3 - Install 7" slotted liner
• KS-l A - Install 5" liner
• KS-4 - Drill as injection well
• KS-9 - Drill as production well
• KS-ll - Drill as production well

If you have any questions, please call.

Sincerely, .

~G,j~~
Thomas G. Kizis
Environmental Manager

cc: M. Tagamori DLNR
J. Swift DLNR
E. Tanaka DLNR
N. Hayashi HCPD

S. Morris PGV
D. Berube PGV
B. Rickard PGV

Well Files: KS-3, KS-4, KS-8, KS-9, KS-ll, KS-IA

21315:mm

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961~2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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July 28, 1992

DW. Of WATER &
Mr. William Paty, Chairperson lAULHrc.ytL.OPHaIT
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

t.: __ I' f. i. ;' L~ r~L~j

f.. NAi UiU.L ht:~JLRCES
;', ·;,sTATE'OFHAWAII.

~~ l t
e

, i L .. ;- .

SUBJ: PROPOSED CHANGES TO PLAN OF OPERATION

Dear Mr. Paty:

Puna Geothermal Venture (PGV) is proposing to modify our Plan of Operation as presented in
the Geothermal Resource Amendment Application (March 1989) and subsequent changes
previously submitted to your office. The proposed change hereby submitted for your approval
is as follows:

Revised sequence of drilling plan. The following is the Puna Geothermal Venture
revised drilling sequence for Parker Rig #231:

• KS-8 - Complete as production well
• KS-3 - Drop 7" slotted liner
• KS-9 - Drill as production well
• KS-4 - Drill as injection well
• KS-l1 - Drill as production well

If you have any questions, please call.

~5G-/~S
Thomas G. Kizis
Environmental Manager

cc: M. Tagamori DLNR
J. Swift DLNR
E. Tanaka DLNR
N. Hayashi HCPD

S. Morris PGV
D. Berube PGV
B. Rickard PGV

Well Files: KS-3, KS-4, KS-8, KS-9, KS-ll

21315:mm

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 96778 • (808) 961-2786 • Facsimile (808) 935-5562
Post Office Box 30, Pahoa, Hawaii 96778
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JOHN WAIHEE

GOVHl:iOR OF HAWAII

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

DIVISION OF WATER AND LAND DEVELOPMENT

P. O. BOX 313

HONOLULU, HAWAII 96809

June 12, 1992

Mr. Steven Morris
Vice President
Puna Geothermal Venture
101 Aupuni St., Suite 1014-B
Hila, Hawaii 96720

Dear Mr. Morris:

Subject: PGvts Amended Plan of Operations

WILLIAM W. PATY, CHAIRPERSON

BOARD OF l.A.HO AND NATURAL RESOURces

OEPUTII::S

JOHN P. KEPPELER, 11
DONA L HANAIKE

AOUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES

CONSERVATION AND
ENVIRO'lMENTAL AFFAIRS

CONSERVATION AND
RESOURCES ENFORCEMENT

CONVEYANCES
FORESTRY AND WtLDLI FE

HISTOR~C PRESERVAnQN
PROGRA'"

LAND "'ANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT

Our December 10, 1992 letter to Mr. Maurice Richard had approved PGvts
amended Plan of Operations which was prepared in response to the State/County
Geothermal Management Plan.

A recent review of the documents revealed that two of the documents comprising
the amendment incorrectly referenced the December 1988 Amended Plan of Operations.
The document which should be referenced is the Board approved March 10, 1989
Amended Plan of Operations, known as the "Geothermal Resource Permit Application
Amendment for the Puna Geothermal Project".

In view of this, please revise the following documents to reference the March 1989
document:

1) "Proposed Modifications to the Puna Geothermal Venture Plan of Operations,
December, 1988" (file PGV\91129.031), and

2) "Proposed Modifications to the Puna Geothermal Venture Plan of Operations,
December, 1988" (file PGV\91129.041).

Should you have any questions regarding

Ene.
c: Tom Kizis

matter please call me at 587-0230.

c:{.~_
MAN U TAGOMORI
Manag r-Chief Engineer
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JOHN WAIHEE

GOVERNOR OF" HA-WAtt

WILLIAM W. PATY. CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES

DEPUTIES

REF:WRM-KO
STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

MANABU TAGOMORI

DAN T. KOCHI

Mr. Maurice A. Richard
Puna Geothermal Venture
101 Aupuni Street, Ste. 1014-B
Hilo, Hawaii 96720

Dear Mr. Richard:

P. O. BOX 621

HONOLULU, HAWAII 96809

DEC I 0 1991

AQUACULTURE DEvELOPMENT
PROGRAM

ADUATIC RESOURCES
CONSERVATION AND

F.N\l1RONMENTAL A~FAIAS

CONSERVATION AND
RESOURCES ENFORCEMENT

CONVEYANCE S
fORESTRY AND WILDLIFE
UISTORIC PRESEcRVA,T10N

PROGRAM

LAND MANAGEMEIH
STATE PAA~S

WATER RESOURCE MANAGEMENT

Approval of Puna Geothermal Venture's Amended Plan of Operations

The Department of Land and Natural Resources hereby approves the following
documents amending Puna Geothermal Venture's Plan of Operations:

1. . "Proposed Modification to the Puna Geothermal Venture Plan of Operations,
December 1988" and "Appendix B (revised); Puna Geothermal Venture Development
Well Drilling Program." (October 2, 1991)

2. \ "Puna Geothermal Venture (PGV) Proposed Amendment to Plan of Operations:
1) drilling sequence and schedule; and 2) confidential geologic modeling of the
PGV geothermal resource." (October 24, 1991)

3. "Puna Geothermal Venture (PGV) Plan of Operations - changes in PGV's drilling
procedures and supervision." (October 31, 1991)

4. "Puna Geothermal Venture Plan of Operations (POO) - revision to earlier POO
amendment of October 2, 1991." (November 1, 1991)

5. . "PGV Plan of Operations Noise Addendum", as amended and approved by the
Department of Health. (December 9, 1991)

We have reviewed the above documents and have no objections to the amended
Plan of Operations. Please be advised that individual drilling and casing programs for
each well must be submitted to DLNR for review and approval prior to commencement of
any drilling operations. Should you have any questions, please contact Manabu Tagomori
at 587-0214.
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PUNA GEOTHERMAL VENTURE
A Hawaii Partnership

October 2, 1991

Mr. William Paty
Director
state Department of Land and Natural Resources
P.O. Box 621
Honolulu, Hawaii 96809

Dear Mr. Paty:

Attached please find the following two documents: "Proposed
Modifications to the Puna Geothermal Venture Plan of Operation,
December 1988," and "Appendix B (Revised) i Puna Geothermal
Venture Development Well Drilling Program."

The proposed modifications are consistent with the llIndependent
Technical Investigation of the Puna Geothermal Venture Unplanned
steam Release, June 12 and 13, 1991 1 Puna, Hawaii" dated
July, 1991. Both documents will amend the Plan of Operations for
the Puna Geothermal Venture (PGV) project which was approved on
March 10, 1989, and amended on May 23, 1991.

We believe the proposed changes to the Plan of operations
requires your approval and PGV is prepared to adhere to, and
execute, the Plan as submitted herein.

Please feel free to call me should you or your staff want to
discuss the merits or content of this submittal. I may be
reached in Hilo ~~961-2184' Your continued assistance is
sincerely appr ia ed.

sincerely, ! ~~

Venture

Attachments

cc:
M. Tagamori wjattachrnents
~. Nakano wjattachrnents

91128.021

101 Au puni Street, Su ire 101-1-8. Hilo. Hawai i 96720 • (808) 961-21 S4 • Facsimile tR08) 96 [-3531
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PUNA GEOTHERMAL VENTURE

PROPOSED MODIFICATIONS TO THE
PUNA GEOTHERMAL VENTURE

PLAN OF OPERATION
DECEMBER, 1988

1. INTRODUCTION

Page 1

The Independent Technical Investigation of the Puna Geothermal
venture Unplanned Steam Release, June 12 and 13, 1991. Puna, Hawaii
(Element I) contains recommendations for modifications and
additions to the basic Puna Geothermal Venture (PGV) drilling
program as described in the Geothermal Resource Permit Application
Amendment for the Puna Geothermal Venture Project, December, 1988.
This permit application is the Plan of Operation (POO) for PGV as
approved by the Hawaii Department of Land and Natural Resources
(DLNR) . In order for PGV to implement the recommendations of
Element I, PGV must request and receive approval for modifications
to the POO from DLNR. The purpose of this document is to describe
those changes to the POO that will be implemented by PGV as
recommended in Element I. The format followed in this document
uses/ as a reference designation, the page and paragraph of the
item to be modified in the POO. The proposed changes to the POO
are then described immediately following each reference.

2. PROPOSED MODIFICATIONS

2.1 Modification A

Reference:

POO: Section 3.2.1.2 Well Drilling

Add the following text at end of section:

Appropriate drilling personnel training and supervision are
vital to the safety of drilling operations in high temperature
geothermal environments like that found in the PGV resource
area. PGV will execute the following training and supervision
policies during drilling operations:

/ /---~ Two company supervisors .w~ll work aqua L ~ime on. a~d. off
~ --- to pr'ov i de closer auperva s i on of all dz Ll.Linq act.Lv i.t.Les ,

* Drilling rig
floor during
operations.

supervisory personnel will be on the rig
crew changes and all critical drilling

pgv\91129.031 Oct.ober 1 f 1991



PUNA GEOTHERMAL VENTURE Page 2

* All blowout prevention (BOP) drills and blowout
prevention equipment (BOPE) operations will be entered in
the International Association of Drilling Contractors
(IADC) tour reports.

* All toolpushers,
will be trained
systems.

drillers, derrickmen, and supervisors
in the use of monitoring and alarm

* All drilling personnel will
changes in drilling functions
that may indicate proximity
geothermal production zones.

be trained to recognize
and subsurface conditions
to, or penetration of,

* Criteria and procedures will be established for all
drilling personnel to communicate significant changes in
subsurface conditions to supervisors and regulators.

* standard drilling orders have been
followed during all operations
operating procedures.

formulated and will be
to provide for safe

2.2 Modification B

Reference:

poo: section 3.2.1.2 Well Drilling, Page 20, Paragraph 2

Replace Paragraph 2 with the following text:

All wells will be drilled into the geothermal resource, which
may start at depths ranging from l, 600 feet to 4,000 feet
below surface. Wells drilled as production wells will consist
of 20-inch, 13-3/8-inch, and 9-5/8-inch diameter casings. The
20-inch casing provides hole stability and reduces the loss of
drilling mud into fractures from the surface to a depth of
1,000 to 1,200 feet. The 13-3/8-inch casing will extend from
the surface down to low permeability rock below the deepest
Underground Source of Drinking Water (USDW). This casing
string will typically be set in the 1,200 to 2,000 foot depth
interval and cemented to the surface. The 9-5/8-inch casing
will be set and cemented from the surface to near the top of
the reservoir. The final choice of casing points for each
casing string will be determined during drilling. The data
used to make the casing point determinations may include but
shall not be limited to the following:

*

pgv\91129.031

Rock stability and strength as determined by rate
of penetration, sloughing, and washouts.

October 1, "1991



PUNA GEOTHERMAL VENTURE Page 3

* permeability as determined by rate of drilling
fluid loss.

* Mineralogy indicating increased temperature,
hydrothermal alteration, and mineral deposition.

* Increased formation temperature as determined by
mud return temperature and periodic temperature
surveys and measurement.

* Increased formation fluid pressure above normal
ground water hydrostatic head as indicated by flow
from the well with mud pumps shut off or increase
in drilling fluid volume not accounted for by
addition of drilling water.

* Influx of gases, primarily hydrogen sulfide and
carbon dioxide, into the drilling fluid as
determined by surface gas monitors on flow line.

* Loss of circulation below the depth of normal
ground water occurrence.

* Drilling records
adjacent wells.

and geotechnical data from

Figure 3.3 is a diagram of a typical production well and
Appendix B is a typical development well drilling and
completion program.

Replace Appendix B with the attached revised drilling program
labeled Appendix B (Revised).

2.3 Modification C

Reference:

poo: section 3.2.1.2 Well Drilling

Add the following text before first complete paragraph, page 22:

The hole drilled for the surface casing (typically a 26-inch
hole for 20-inch diameter casing) is drilled without blowout
prevention equipment. During the drilling of the surface hole

pgv\91129.031 October 1, 1991



PUNA GEOTHERMAL VENTURE Page 4

below a depth of 500 feet, the following precautions will be
taken to prevent encountering geothermal resource without the
SOPE installed:

* Run maximum reading thermometers with directional
survey at each stand (approximately 93 feet) to
detect abnormal increases in formation or fluid
temperature.

* Monitor circulating fluid returns for
increases in salinity, conductivity or
content.

abnormal
chloride

* Catch cutting samples every 10 feet and analyze
them for the presence of hydrothermal minerals.

In the event that proximity to a geothermal zone is indicated,
DLNR will be notified and operator will request to run and
cement surface casing and install SOPE.

2.4 Modification D

Reference:

FOO: section 3.2.1.2 Well Drilling, Page 23

Add the following text at the end of section 3.2.1.2 text, page 23:

When drilling above the production zone, a sudden release
(well kick) of high pressure steam, gas, and fluid may occur.
The BOPE and wellhead installed on the 13-3/8-inch casing will
be designed and rated to handle such kicks. The SOFE will
include a large diameter flow relief port which during normal
drilling operations will be sealed with a low pressure burst
plate. In the event of a kick, the burst plate will rupture,
thereby diverting the initial high pressure pUlse into a large
diameter relief line. A muffler and abatement system will be
installed on the relief line to minimize hydrogen sulfide
emissions and noise until the flow is shut in. Details of the
wellhead, BOPE and flow relief equipment are shown in Appendix
B (Revised).

Control of high pressure, high temperature geothermal zones
during drilling will require a high-volume drilling fluid
system. The system will include a high volume water well for
the continuous supply of drilling water. The mud system will
be of sufficient volume to allow the mixing and storage of
heavy mud required for pressure control of the well. Mud

pgv\91129.031 October 1, 1991



PUNA GEOTHERMAL VENTURE Page 5

cooling capacity will be installed that is adequate to
maintain mud temperatures at levels that are both safe for
drilling personnel and sUfficiently low to maintain proper mud
properties.

Drilling personnel and supervisors will be provided with
monitors of drilling functions and conditions that provide an
indication of proximity to or penetration into a geothermal
production zone. The monitors will include an alarm system.
The alarm levels for each function will be included in the
Standard Drilling Orders. The monitoring system will include
the following functions:

* Hydrogen sulfide and carbon dioxide

* Mud return temperature

* Pump pressure

* Rotary table torque

* Rate of penetration

* Weight on bit

* pit volume

2.5 Modification E

Reference:

POO: section 3.8 Geologic Report, Page 66, Paragraph 1

Add t.he following text at the end of Paragraph l, page 66:

The conceptual geologic model described in section 3.8,
"Geologic Report," will change from time to time as the
project develops and new geologic data becomes available from
drilling and other geoscientific studies. The geologic model
revisions will be made available to DLNR in the form of
confidential reports, as warranted by the proprietary data
presented therein.

Change Page 68, line 8, the word "600°F" to "665°F".

pgv\91129.031 October 1, 1991



Puna Geothermal Venture

APPENDIX B (REVISED)

Update: October 2, 1991

PUNA GEOTHERMAL VENTURE
DEVELOPMENT WELL DRILLING PROGRAM

WELL LOCATION AND LAYOUT (See Figure 1, 3)

CONDUCTOR CASING AND CELLAR:

Set a 30-inch conductor pipe in a 42-inch hole that is drilled to
a depth of 50 feet below ground level. Cement the conductor in
place with a Type II Portland concrete cement placed down the
backside of the 30-inch conductor pipe.

Following the setting of the conductor pipe, dig a l2-feet-by-12
feet-by-ll-feet earthen cellar and construct reinforced concrete
cellar according to the civil contractor's design and
specifications (Figure 2).

DRILLING 26-INCH HOLE:

Rig up a suitable drilling rig as shown in Figure 3. Weld on 30
inch pitcher nipple. Spud in with 26-inch bit. Anticipate losing
total returns at any time below surface. continue drilling ahead
on water, aerated mud or foam without returns. Run maximum reading
thermometers during directional surveys every 90 feet below a depth
of 500 feet. Drill to a depth of 650 feet.

At this depth, rig up bailer and bail continuously or as required
to get a representative ground water sample. Collect samples and
send to lab for analysis. Have State witness sampling procedure.
Notify State 24 hours prior to taking samples.

Resume drilling 26-inch hole on water, aerated mud, or foam. Drill
to a depth of ±lGOO feet, the casing point for 20-inch casing. If
abnormal temperatures are encountered, notify the drilling
superintendent and stop drilling. The 20-inch casing may be set at
that point after consulting with and receiving permission from
Department of Land and Natural Resources (DLNR).

SURFACE CASING:

Approximately 1,000 feet
and cemented in place.
joint.

pgv\drlprg

of 20-inch 94# K55 BT&C casing will be run
Run casing while filling on every second

Page 1



Puna Geothermal Venture Update: October 2, 1991

Cement 20-inch casing through drill pipe with Type II + 40% silica
flour + 2% calcium chloride + 0.65% CFR-3. Excess is calculated at
100%. Reciprocate casing 10 to 15 feet throughout job.

wait on cement for 12 hours. Have at least 200 cubic yards of
sand, gravel, and/or volcanic cinders on hand.

pick up and run I-inch tubing down backside of 20-inch casing. Tag
fill. Mix and pump Type II cement + 40% silica flour + 2% calcium
chloride + 0.65% CFR-3. Circulate to surface. Pull tUbing and
wash shield laying down. wait on cement for 12 hours. Should the
cement settle, top out with batched ready-mix poured down the
backside of the 20-inch casing. Ready-mix can be accelerated with
2% by weight of calcium chloride. wait on cement for 12 hours.

BLOWOUT PREVENTION EQUIPMENT (BOPE) - 17-1/2-INCH HOLE (Figure 5) :

cut off casing and weld on 20-inch - 2M slip on casinghead with two
side outlets. Valve the outlets with 3-inch - 2M RTJ gate valves.

Blowout prevention equipment to drill a 17-1/2-inch hole should
consist of a 20-inch - 2000# double gate preventer and a 21-1/4
inch - 2M MSP Hydril Type Annular Preventer, choke and kill lines.
Test BOPE per State requirements and note test results in IADC tour
report and morning report. Notify appropriate State regulatory
agencies 24 hours prior to testing.

DRILLING 17-1/2-INCH HOLE:

Drill out from underneath the 20-inch surface casing with mud, a
17-1/2-inch mill tooth bit, and slick bottomhole assembly. Drill
out and trip for bottomhole assembly.

Should lost circulation persist, loss interval(s) should be
cemented.

The 17-1/2-inch hole is to be drilled to a depth of ±2,000 feet
where the IJ-J/8-inch casing is to be run.

INTERMEDIATE CASING:

Approximately 2,000 feet of IJ-3/8-inch 61# K55 NEW VAM casing is
to be run and cemented in place in a single stage.

Cement with Type II cement + 40% silica flour + 0.65% CFR-J. If
losses are encountered below the 20-inch casing shoe, it may be
advisable to cement the 13-J/8-inch string with a light weight
spherlite cement slurry tailed by 200 sacks of Type II slurry.
Pump 60% excess.

pgv\drlprg Page 2



Puna Geothermal Venture Update: October 2, 1991

BLOWOUT PREVENTION EQUIPMENT - 12-1/4-INCH HOLE (Figure 6):

cut off casing and install 13-3/8-inch by 13-5/8-inch 5M
casinghead. Blowout prevention equipment to drill a 12-1/4-inch
hole will consist of two 13-5/8-inch - 5M double gate preventers,
a l3-5/8-inch - 5M Hydril annular preventer, a banjo box with
rupture disk and single gate preventer on the side outlet, a
rotating drilling head, choke, and kill line. Test BOPE per state
requirements and note test results in IADC tour report and morning
report. Notify appropriate state regulatory agencies 24 hours
prior to testing (see Figure 6). Install blooie line and muffler.
Install hydrogen sulfide abatement equipment on blooie line (Figure
10) .

DRILLING 12-l/4-INCH HOLE:

Drill out the shoe with a l2-l/4-inch bit and slick bottomhole
assembly. Conduct leak-off test by pressuring well to the
equivalent to 11#/gal fluid. Squeeze if required. Trip for
bottomhole assembly. Drill to casing point at ±3,900 feet.

PRODUCTION CASING:

Approximately 3,900 feet of 9-5/8-inch 47# C90 NEW VAM casing is to
be run and cemented. Cement casing Type II cement + 40% silica
flour + 50 lblsk of spherlite + 4% gel + 1.25% CFR-3 + 1.5% HALAD
22A. Excess is calculated at 60%. After WOC, cut off the
9-5/8-inch casing. Dress casing 8 inches above casinghead flange
with 27-1/2" chamfer. Nipple up l3-5/8-inch - 5M x la-inch - 5M
Type S WKM Expansion Spool with packing sleeve.

BLOWOUT PREVENTION EQUIPMENT 8-l/2-INCH HOLE (Figure 7):

Blowout prevention equipment to drill the 8-l/2-inch section of
hole should consist of a la-inch - 5M WKM gate valve, la-inch - 5M
by l3-5/8-inch 5M DSA, two l3-5/8-inch 5M double gate
preventers, a I3-5/8-inch - 5M Hydril annular preventer, a banjo
box, a rotating drilling head, choke, and kill line. Test SOPE
per State requirements and note test results in IADC tour report
and morning report. Notify appropriate state regulatory agencies
24 hours prior to testing. Install hydrogen sulfide abatement
equipment and muffler on choke line.

DRILLING 8-l/2-INCH HOLE:

Drill out from underneath the 9-5/8-inch casing on water with an
8-l/2-inch bit and slick bottomhole assembly. Perform leakoff test
and squeeze if required. Trip for packed BHA and continue drilling
ahead on mUd.

pgv\drlprg Page 3



Puna Geothermal Venture Update: October 2, 1991

Should differential sticking occur, rig up the air compressor with
the degasser to free the stuck string.

At ±7,400 feet TVD circulate
hole and rig up flow test.
liner if required.

PRODUCTION LINER:

out mud with fresh water. Trip-out of
If test is successful, run production

Trip in hole with slick BRA and check for fill. If hole is opened,
run approximately 3,800 feet of 7-inch 29# L80 BT&C casing slotted
with 1/4-inch by 2-inch slots on 12 row pattern. Run liner with
cement guide shoe on bottom and hang on 7-inch by 9-5/8-inch single
slip cone type liner hanger. Release from hanger and trip out
laying down.

Nipple down BOP and install final wellhead for production well as
show in Figure 8.

If well is to be used for injection, an optional 7-inch injection
liner may be installed. Run approximately 3,700 feet of 7-inch 29#
SM-22 New Vam casing and hang on donut type hanger set in top of
la-inch by l3-5/8-inch expansion spool (Figure 9).

pgv\drlprg Page 4
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JOHN WAIHEE

GOVERNOR or HAWAII
WILlI ....M W. PATY, CHAIRPERSON

BOARD Of LAND AflO NATURAL RESOURCES

DEPUTIES

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

P. O. BOX 621

HONOLULU. HAWAII 96809

DEC 10 1991

Mr. Norman Hayashi, Director
Department of Planning
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Hayashi:

MANABU TAGOMORI

DAN T.KOClll

AQUACULTURE: DEVELOPMENT
PROGRAM

AQUATIC AESOURCES
CONSERVATION AND

[NVIRONMENTAL AFFAIRS

CONSERVATION AND
RESOURCES ENFORCEMENT

CONVEYANCES
FORESTRY AND WILDLIFE

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT

STATE PARKS
WI\TER RESOURCE MANAGEMENT

This is to inform you that the Department of Land and Natural Resources has
approved the amended Plan of Operations for Puna Geothermal Venture allowing the
resumption of geothermal development activities, subject to other agencies' required
actions.

The amended Plan of Operations comprises the following documents which are
attached (except for the geologic modeling of the PGV geothermal resource, which is held
confidential pursuant to DLNR regulations);

1) "Puna Geothermal Venture Plan of Operations (POO - revision to earlier POO
amendment of October 2, 1991", dated November 1, 1991);

2) "Puna Geothermal Venture (PGV) Proposed Amendment to Plan of Operations:
1) drilling sequence and schedule; and 2) confidential geologic modeling of the
PGV geothermal resource", dated October 24, 1991;

3) "Puna Geothermal Venture (PGV) Plan of Operations - changes in PGY's drilling
procedures and supervision", dated October 31, 1991; and

4) "PGV Plan of Operations Noise Addendum", as amended and approved by the
Department of Health, dated December 9, 1991.

If you have any questions, please call me at 587-0214.

Si cerely,
.-----------~

l6 ~
-""""'TABU TAGOMORI ,......-

JS:DN:ko
Attach.
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FACSIMILE TRANSMISSION REQUEST
Hawaii State Pepartment of Health, Ala Moana Health Center

FAX No. (S08) 586-4729

ADORI:S5EE: (NAME/ORGANIZATION FR.OM: (NAME/ORGANIZATION
AND PHONE NO.) AND PHONE NO.}

JANET SWIFt' DEPARTMENT OF HEALTH
DEPT OF !AND & Nl\WRAL~ ALA HOANA HEALTH CENTER
587-0219

JC';rry H..."U:'1.JI1O
Noise and Radiation ~Fanch
548-4383

.
'l'CTA.L PAGES (IncludinG DA1'£:
c:oVf!!r page) : 3 oeoerri:ler 9, 1991

REMARKS:

A1:.tacbad is tJlEI NoiSQ h3dandl,:l[TI £ur inr..-:1U$.ion .in the Plan of Oferation.
Followi.ng discussioos with Mauricu Ricilard, WQ have~ agresTlQnt: on
all it.Ene $pe<:lifi.ed in U'lQ Noise Cont..r.'ol PJ:'OI3.ratll.

CoP.i has been faxed to PeN.

ZP RBTftANGH1BSZOH %8 NBCBSSARY, rLBABB CALL AT--------(e08) •.- .• THAHK YOU.

-
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A. ALLOWlIBLIi !fO:l:8S LBVJI1l8

1. Drilling and well Testing operations

55 <1BA
45 (tElA

Daytime (7:00 a.m. to 7:00 p.m.)
Nighttime (7:00 p.m. to 7:00 a.m.)

1.1. Allowable noise levels shall apply to any point
along the boundary of Puna Geothermal Venture
project site.

2. Drilling and l'Iell Testing Operations (l'Iell Pad "E" ONLY)

55 dBA
47 dBA

Daytime (7:00 a.m. to 7:00 p.m.)
Nighttime (7:00 p.m. to 7:00 a.m.)

2.1. Allowable noise levels shall apply to any
residential property boundary (exterior) which
may be impacted by the noise from the operations.

3. Power plant and steam field operations

53 dBA
44 dBA

Daytime (7:00 a.m. to 7:00 p.m.)
Nighttime (7:00 p.m. to 7:00 a.m.)

3.1. Allowable noise levels shall apply to any point
along the boundary of Puna Geothermal Venture
project site.

4. Construction Operations and General Activities

S5 dBA
45 dBA

Daytime (7:00 a.m. to 7:00 p.m.)
Ni9httime (7:00 p.m. to 7:00 a.m.)

4.1. Allowable noise levels shall apply at any point
along the boundary of Puna Geothermal venture
projeot site.

5. Noise l~vels shall not exceed th~ allowable noi~8 1svBls
for mor.. than ten per cent of th.. time within any twenty
minute period.

6. The allowabl.. noise levels shall be waived in oases of
emergenoies. An emergenoy is defined as an accident,
imminent loss of equipment or unforeseen event requirin9
immediate action to proteot pUblio health, ~afety or
welfare. All such emergenoiea shall be reported to the
Noise and Radiation Branoh as Boon as pO~3ible.
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7. If sound measurements indicate levels exceeding the
allowable noiae levels specified above, the activity
creating the excessive noise levels shall be terminated
OR immediate mitigative measures implemented.

B. Conditiona

1. Impact type noise shall be restricted to daytime hours
(7:00 a.m. to 7:00 p.m.) whenever possible and safe.
Impact noise means any sound with a rapid rise and decay
of sound pressure level, lasting less than one second,
caused by sudden contact between two or more surfaces,
or caused by a sudden release of pressure.

2. puna Geothermal Venture shall desi9TI project components
qenera1ly consistent with the best available control
technoloqy (BACT) noise abatement measures.

3. Mitiqation plans shall be submitted to the Noise and
Radiation Branch prior to commencement of each phase of
operation, in order to minimize noise emissions and
insure compliance with the allowable noise levels. The
Noise and Radiation Branch shall determine and insure
BACT for each operational phase consistent with available
technical resource information and r@comm@ndation.

4. The Noise and Radiation Branch or authorized
representative shall hava ju~i~dicticn ov~r nois~
inv.5ti~ations, ~nforcQmQnt procadur9s and nois9
llIonitorinq.
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November 1, 1991

Mr. William Paty
Chairman

~. 1 ,j

state Department of Land and
Natural Resources

P.O. Box 621
Honolulu, Hawaii 96801

Dear Mr. Paty:

SUbject: Puna Geothermal Venture Plan of Operations

On October 30, 1991, Puna Geothermal Venture (PGV) met with the
Department of Land and Natural Resources (DLNR) to review the
status of PGV with regard to the Geothermal Management Plan, the
Plan of Operations (POO), and the future PGV needs or DLNR
requirements. We believe the meeting was very productive, thanks
to the DLNR staff's tough but cooperative guidance.

The attached document revises our earlier POO amendment of
october 1, 1991. This document now incorporates the
recommendations found in the Geothermal Management Plan and other
DLNR concerns. Puna Geothermal Venture submits the attached
document for your consideration and approval.

with this submittal, PGV believes it has fulfilled all necessary
requirements and can now proceed with applications and/or
documentation for future activities. We are now preparing the
necessary documentation to submit further applications necessary
to proceed with the tasks required to place the wellfield into
production.

Thank you for your expeditious consideration. If I can be of
further assistance, please feel free to contact me in the Hilo
office at 961- 84.

lce A. Richard
Vic President
Puna Geothermal Venture

Attachment

cc:
M. Tagamori

91165.011

101 Aupuni Street, Suite 1014-B, Hila, Hawaii 96720 • (808) 961-2184 • Facsimile (808) 961-3531
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PUNA GEOTHERMAL VENTURE

PROPOSED MODIFICATIONS TO THE
PUNA GEOTHERMAL VENTURE

PLAN OF OPERATIONS
DECEMBER, 1988

1. INTRODUCTION

Page 1

The Independent Technical Investigation of the Puna Geothermal
Venture Unplanned Steam Release. June 12 and 13. 1991. Puna. Hawaii
(Element I) contains recommendations for modifications and
additions to the basic Puna Geothermal Venture (PGV) drilling
program as described in the Geothermal Resource Permit Application
Amendment for the Puna Geothermal Venture Project. December. 1988.
This permit application is the Plan of Operations (POO) for PGV as
approved by the Hawaii Department of Land and Natural Resources
(DLNR). Puna Geothermal Venture acknowledges that it is aware that
the DLNR is now the lead state regulatory agency with regard to
oversight and control of both production and injection wells.
Plans and modifications for the drilling of all currently permitted
and any future proposed geothermal wells will be revised in
accordance with these plan amendments, and will be directed to the
DLNR for approval before any operations take place. In order for
PGV to implement the recommendations of Element I, PGV must request
and receive approval for modifications to the POO from DLNR. The
purpose of this document is to describe those changes to the POO
that will be implemented by PGV as recommended in Element I. The
format followed in this document uses, as a reference designation,
the page and paragraph of the item to be modified in the POO, The
proposed changes to the POO are then described immediately
following each reference.

2. PROPOSED MODIFICATIONS

2.1 Modification A

Reference:

POO: Section 3.2.1.2 Well Drilling

Add the following text at end of section:

Appropriate drilling personnel training and supervision are
vital to the safety of drilling operations in high temperature
geothermal environments like that found in the PGV resource
area. PGV will execute the following training and supervision
policies during drilling operations:

pgv\91129.041 November 1, 1991



PUNA GEOTHERMAL VENTURE Page 2

* Puna Geothermal Venture will have two drilling
supervisors assigned working an equal time schedule. The
drilling contractor will provide an additional mechanic/
electrician to relieve the rig supervisors from some of
the duties they have been responsible for. The
contractor's rig supervisors also work an equal time
schedule and do not work more than three days in a row.
These changes will allow the supervisors to provide
closer supervision.

The IADC Tour Sheet will be signed daily by the three
drillers on shift, the contractor's supervisor and the
operator's supervisor. Copies of the tour sheets will be
sent to DLNR. DLNR representatives are free to check the
rig floor at any time by informing the contractor's and
operator's supervisors that they are going to the floor.

* The driller will be the supervisor on the rig floor
during all drilling operations. The contractor's
supervisor will be on the floor during all crew changes
to ensure continuity of floor supervision. During
critical operations, the contractor's and/or operator's
supervisor will also be on the rig floor. The driller
has available direct communications with both the
contractor's and the operator's supervisors. The driller
will have additional supervision anytime he needs it or
sees a condition that may require more attention.

* Periodic blowout prevention drills will be conducted and
noted in the IADC tour reports. All personnel will
receive training in BOPE operations. DLNR field
personnel will be informed of the dates and times of this
training and may participate in the training. Training
shall consist of providing copies of the University of
Texas Petroleum Extension Service, Blowout Prevention
Manual. The manual will be discussed during safety
meetings with the operator's supervisor. Tests will be
given to all personnel to ensure that the material is
understood.

* All tool pushers, drillers, and derrickmen will be
trained in the use of monitoring equipment, and this
training will be noted in the IADC tour reports. DLNR
field personnel will be informed of the dates and times
of this training and may participate in the training.
Training shall consist of informal classes in the use of
the Drillers Assistant Monitoring System by TECTON
GEOLOGIC personnel using the Operators Manual which will
be distributed. The class will cover equipment
specifications and operating instructions. Tests will be

pgv\91129.041 November 1, 1991



PUNA GEOTHERMAL VENTURE Page 3

given to ensure that the material is understood. The
class will be given periodically as part of pre-spud
operations.

* All supervisory drilling personnel will be trained to
understand the implications of changes in subsurface
conditions, such as pit level changes, pump pressure
changes and rate of penetration indicated by the
monitoring equipment. This training will be noted in the
IADC tour reports. DLNR field personnel will be informed
of the dates and times of this training and may
participate in the training. Training shall be included
in the TECTON GEOLOGICAL Class on monitoring equipment
operations. The significance of the surface changes on
subsurface conditions will be discussed. The possible
subsurface causes of the surface changes and their
significance in the drilling operations will be pointed
out.

PGV will provide a Well Control School tailored to
geothermal drilling conditions for all supervisory
personnel. This school will be similar to the Well
Control Course for MMS Certification and will include:
(1) Pressure/Pressure Gradient; (2) Well Kicks; (3) Shut
In Procedures; (4) circulating Out-Kicks; (5) Equipment;
(6) Well Design; (7) Special Operations; (8) Common
Mistakes in Well Control; and (9) Organizing and
Directing Well Control.

* PGV has establish reporting criteria for subsurface
conditions (attached as Appendix C) and will instruct all
drilling personnel to communicate significant changes in
subsurface conditions to supervisors. Examples of some
of these conditions are: (1) Trip Gas/Bottoms-Up Vapor;
(2) Mud pit Level Changes; (3) Flow Line Temperature
Changes; (4) Rate of Penetration Changes; (5) Pump
Pressure Changes; (6) Gas Detection; (7) Mud Property
Changes; (8) Formation changes; and (9) Bottom Hole
Temperature Changes. When changes in subsurface
conditions will significantly affect the drilling
procedure or casing program, the DLNR field
representative will be informed by the operator's
supervisor.

pgv\91129.041 November 1, 1991
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2.2 Modification B

Reference:

Page 4

poo: section 3.2.1.2 Well Drilling, Page 20, Paragraph 2

Replace Paragraph 2 with the following text:

All wells will be drilled into the geothermal resource, which
may start at depths ranging from 1,600 feet to 4,000 feet
below surface. Wells drilled as production wells will consist
of 20-inch, 13-3/8-inch, and 9-5/8-inch diameter casings. The
20-inch casing provides hole stability and reduces the loss of
drilling mud into fractures from the surface to a depth of
1,000 to 1,200 feet. The 13-3/8-inch casing will extend from
the surface down to low permeability rock below the deepest
Underground Source of Drinking Water (USDW). This casing
string will typically be set in the 1,200 to 2,000 foot depth
interval and cemented to the surface. PGV will henceforth
take a conservative, flexible approach to casing the well
above 2,000 feet. Drilling and casing programs will be
sUbmitted for approval on a well-by-well basis. The 9-5/8
inch casing will be set and cemented from the surface to near
the top of the reservoir. The final choice of casing points
for each casing string will be determined during drilling.
The following mechanism is proposed whereby PGV may propose
and the DLNR may approve, on-site modifications to casing
programs or drilling operations.

PGV supervisors will discuss on-site modifications to casing
or drilling operations with the DLNR field representative.
After these discussions, the DLNR field representative will
contact his supervisor and provide a detailed explanation of
the proposed changes. After discussions with his supervisor,
the DLNR field representative and/or his immediate supervisor
shall have the authority to provide PGV with a verbal approval
immediately for any modifications. PGV will submit a written
sundry notice of the approved changes as soon as possible.
The data used to make the casing point determinations may
include but shall not be limited to the following:

* Rock stability and strength as determined by rate
of penetration, sloughing, and washouts.

* Permeability as determined by rate of drilling
fluid loss.

*

pgv\91129.041

Mineralogy indicating increased temperature,
hydrothermal alteration, and mineral deposition.
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PUNA GEOTHERMAL VENTURE Page 5

* Increased formation temperature as determined by
mud return temperature and periodic temperature
surveys and measurement.

* Increased formation fluid pressure above normal
ground water hydrostatic head as indicated by flow
from the well with mud pumps shut off or increase
in drilling fluid volume not accounted for by
addition of drilling water.

* Influx of gases, primarily hydrogen sulfide and
carbon dioxide, into the drilling fluid as
determined by surface gas monitors on flow line.

* Loss of circulation below the depth of normal
ground water occurrence.

* Drilling records and geotechnical data from
adjacent wells.

Figure 3.3 is a diagram of a typical production well and
Appendix B is a typical production well drilling and
completion program. Appendix B (Revised) is a generic
development well drilling program. It is acknowledged,
however, that specific revised casing programs will be
provided for each well, based on total knowledge accumulated
on all the wells.

Replace Appendix B with the attached revised drilling program
labeled Appendix B (Revised).

2.3 Modification C

Reference:

poo: section 3.2.1.2 Well Drilling

Add the following text before first complete paragraph, page 22:

The hole drilled for the surface casing (typically a 26-inch
hole for 20-inch diameter casing) is drilled without blowout
prevention equipment. During the drilling of the surface hole
below a depth of 500 feet, the following precautions will be
taken to prevent encountering geothermal resource without the
BOPE installed:

*

pgv\91129.041

Run maximum reading thermometers at each stand
drilled looking for increases in thermal gradient.
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PUNA GEOTHERMAL VENTURE Page 6

* Take a representative water sample and have it
analyzed as soon as possible to determine salinity
and conductivity.

* Catch cutting samples every 10 feet and analyze
them for the presence of hydrothermal alteration
when we have returns to surface. We will attempt
to maintain returns whenever possible.

* Monitor
increase
content.

circulating fluid returns
in salinity, conductivity,

for
or

abnormal
chloride

In the event that proximity to a geothermal zone is indicated,
DLNRwil1 be notified and operator run surface casing, cement,
and install BOPE.

2.4 Modification D

Reference:

POO: section 3.2.1.2 Well Drilling, Page 23

Add the following text at the end of section 3.2.1.2 text, page 23:

When drilling into the production zone, a sudden release (well
kick) of high pressure steam, gas, and fluid may occur. The
BOPE and wellhead installed on the 13-3/8-inch casing will be
designed and rated to handle such kicks, including an
additional double-gate preventer in the 13-5/8-inch BOPE
stack, with variable ram pipes. The BOPE will include a large
diameter flow relief port which during normal drilling
operations will be sealed with a low pressure burst plate. In
the event of a kick, the burst plate will rupture, thereby
diverting the initial high pressure pulse into a large
diameter relief line. A muffler and abatement system will be
installed on the relief line to minimize hydrogen sulfide
emissions and noise until the flow is shut in. Details of the
wellhead, BOPE and flow relief equipment are shown in Appendix
B (Revised).

Control of high pressure, high temperature geothermal zones
during drilling will require a high-volume drilling fluid
system. The system will include a high volume water well for
the continuous supply of drilling water. The mud system will
be of sufficient volume to allow the mixing and storage of
heavy mud required for pressure control of the well. Mud

pgv\91129.041 November 1, 1991
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pumps will be equipped with the maximum appropriately sized
pump liners. Mud cooling capacity will be installed that is
adequate to maintain mud temperatures at levels that are both
safe for drilling personnel and sufficiently low to maintain
proper mud properties. A larger, more efficient mud cooler
will be used. The more efficient mud cooler will provide up
to 50% more cooling when the mud flowline temperature is in
the 125°F to 150°F range. PGV may use two coolers if PGV
encounters mud temperatures that indicate the need for two
coolers.

Drilling personnel and supervisors will be provided with
monitors of drilling functions and conditions that provide an
indication of proximity to or penetration into a geothermal
production zone. The monitors will include an alarm system.
The alarm levels for each function will be included in the
Standard Drilling Orders. The monitoring system will include
the following functions: (1) Hydrogen sulfide levels;
(2) Pump pressure; (3) Rotary table torque; (4) Rate of
penetration; (5) Weight on bit; and (6) pit volume.

2.5 Modification E

Reference:

POO: Section 3.8 Geologic Report, Page 66, Paragraph 1

Add the following text at the end of Paragraph 1, page 66:

The conceptual geologic model described in section 3.8,
"Geologic Report," will change from time to time as the
Project develops and new geologic data becomes available from
drilling and other geoscientific studies. The geologic model
revisions will be made available to DLNR in the form of
confidential reports, as warranted by the proprietary data
presented therein. The first confidential report will be made
available to the DLNR before December 31, 1991, and shall
contain a comparison and analysis of differences between PGV's
earlier conceptual geologic model.

Change Page 68, line 8, the word "600°F" to "665°F".

pgv\91129.041 November 1, 1991



Puna Geothermal Venture

APPENDIX B (REVISED)

Update: October 31, 1991

PUNA GEOTHERMAL VENTURE
DEVELOPMENT WELL DRILLING PROGRAM

CONDUCTOR CASING AND CELLAR:

A thirty inch (30") conductor pipe will be set in a 42" hole that
was drilled to a depth of 50' below ground level. The conductor
is to be cemented in place with a Type II portland concrete cement
placed down the backside of the 30" conductor pipe.

Following the setting of the conductor pipe, dig an earthen cellar
and construct a reinforced concrete cellar according to civil
contractor's design and specifications (Figure 2).

DRILLING - 26" HOLE:

Rig up a suitable drilling rig as shown in Figure 3. Weld on 30"
pitcher nipple. Spud in with 26" bit. Anticipate losing total
returns at any time below surface. continue drilling ahead on
water, aerated mud or foam without returns. Run maximum reading
thermometers during directional surveys every 90' below a depth of
500'. Drill to a depth of 650'.

At this depth rig up bailer and bail continuously or as required to
get a representative ground water sample. Collect samples and send
to lab for analysis. Have state witness sampling procedure.
Notify state 24 hours prior to taking samples.

Resume drilling 26" hole on water, aerated mud, or foam. Drill to
a depth of 1000' +/-, the casing point for 20" casing. If abnormal
temperatures are encountered, notify the drilling superintendant
and stop drilling. The 20" casing may be set at that point after
consulting with and recieving permission from Department of Land
and Natural Resources (DLNR).

SURFACE CASING:

Approximately 1000' of 20" 94# K55 BT&C casing will be run and
cemented in place. Run casing while filling on every second joint.

Cement 20" casing through drill pipe with type II + 40% silica
flour + 2% calcium chloride + .65% CFR-3. Excess is calculated at
100%. Reciprocate casing 10' - 15' through out job.

Wait on cement for 12 hours. Have at least 200 cubic yards of
sand, gravel, and/or volcanic cinders on hand.

pgv\drlprg Page 1
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pick up and run 1" tUbing down backside of 20" casing. Tag fill.
Mix and pump type II cement + 40% silica flour + 2% calcium
chloride + .65% CFR-3. Circulate to surface. Pull tubing and wash
shield laying down. Wait on cement for 12 hours. Should the
cement settle, top out with batched ready-mix poured down the
backside of the 20" casing. Ready-mix can be accelerated with 2%
by weight of calcium chloride. Wait on cement for 12 hours.

BLOWOUT PREVENTION EQUIPMENT (20-inch BOPE) 17 1/2" HOLE (Figures
5a, 5b, and 5C):

Cut off casing and weld on 20" - 2M slip on casinghead with 2 side
outlets. Valve the outlets with 3" - 2M RTJ gate valves.

Blowout prevention equipment to drill a 17 1/2" hole should consist
of a minimum of a 21-1/4" - 2M annular preventer and diverter
system as shown in Figure 5A. This configuration would be used for
cases where the 20" shoe is set shallow in unconsolidated
formation. When the shoe is set deeper, in more competant
formation a double-gate preventer, choke line and kill line will be
added as shown in Figure 5B. The diverter line will be eliminated
when the casing shoe is set into very competant formation at a
depth Which will provide control of any pressures encountered, as
shown in Figure 5C. The determination of which BOP configuration
to use will be dependant on the formation and casing depth and be
made with the approval of DLNR. Test BOPE per State requirements
and note test results in IADC tour report an morining report.
Notify appropriate State regulatory agencies 24 hours prior to
testing.

DRILLING 17 1/2" HOLE:

Drill out from underneath the 20" surface casing with mud, a 17
1/2" mill tooth bit, and slick bottomhole assembly. Drill out and
trip for bottomhole assembly.

Should lost circulation persist, loss interval(s) should be
cemented.

The 17 1/2" hole is to be drilled to a depth of 2000'+/- where 13
3/8" casing is to be run.

INTERMEDIATE CASING:

Approximately 2000' of 13 3/8" 61# K55 NEW VAM casing is to be run
and cemented in place in a single stage.

Cement with type II cement + 40% silica flour + .65% CFR-3. If
losses are encountered below the 20" casing shoe, it may be
advisable to cement the 13 3/8" string with a light weight
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Puna Geothermal Venture Update: October 31, 1991

spherlite cement slurry tailed by 200 sacks of type II slurry.
Pump 60% excess.

BLOWOUT PREVENTION EQUIPMENT (13-3/8" BOPE) - 12-1/4" HOLE (Figure
6) :

cut off casing and install 13-3/8" X 13-5/8" - 5M casinghead.
Blowout prevention equipment to drill a 12-1/4" hole will consist
of two 13 5/8" - 5M double gate preventers, a 13 5/8" - 5M Hydril
annular preventer, a banjo box with rupture disk and single gate
preventor on the side outlet, a rotating drilling head, choke, and
kill line. Test BOPE as per state requirements and note test
results in IADC tour report and morning report. Notify appropriate
state regulatory agencies 24 hours prior to testing. (See Figure
6) . Install blooie line and muffler. Install hydrogen sulfide
abatement equipment on blooie line (Figure 10).

DRILLING 12 1/4" HOLE:

Drill out
assembly.
equivalent
bottomhole

the shoe with a 12 1/4" bit and slick bottomhole
Conduct leak-off test by pressuring well to the
to 11#/gal fluid. Squeeze if required. Trip for
assembly. Drill to casing point at 3900'+/-.

PRODUCTION CASING:

Approximately 3900' of 9 5/8" 47# C90 NEW VAM casing is to be run
and cemented. Cement casing type II cement + 40% silica flour +
50 lb/sk of spherulite + 4% gel + 1.25% CFR-3 + 1.5% HALAD 22A.
Excess is calculated at 60%. After WOC, cut off the 9 5/8" casing.
Dress casing 8" above casinghead flange with 27 1/2 0 chamfer.
Nipple up 13 5/8" - 5M x 10" - 5M Type S WKM Expansion Spool with
packing sleeve.

BLOWOUT PREVENTION EQUIPMENT (9-5/8" BOPE) - 8-1/2" HOLE (Figure
7) :

Blowout prevention equipment to drill the 8 1/2" section of hole
should consist of a 10" - 5M WKM gate valve, 10" - 5M x 13-5/8" 
5M DSA, two 13 5/8" - 5M double gate preventers, a 13 5/8" - 5M
Hydril annular preventer, a banjo box with a valve on the side
outlet (and a single-gate preventor as required by conditions), a
rotating drilling head, choke, and kill line. Test BOPE as per
State requirements and note test results in IADC tour report and
morning report. Notify appropriate state regulatory agencies 24
hours prior to testing. Install blooie line and muffler. Install
hydrogen sulfide abatement equipment and muffler on choke line.
Provisions will be made to abate any well flow from the choke line
or the blooie line.

pgv\drlprg Page 3
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DRILLING 8 1/2" HOLE:

Update: October 31, 1991

Drill out from underneath the 9 5/8" casing on water with an
8 1/2" bit and slick bottomhole assembly. Perform leakoff test and
squeeze if required. Trip for packed BHA and continue drilling
ahead on mud.

Should differential sticking occur, rig up the air compressor with
the degasser to free the stuck string.

At 7400' +/- TVD circulate
hole and rlg up flow test.
liner if required.

PRODUCTION LINER:

out mud with fresh water. Trip-out of
If test is successful, run production

Trip in hole with slick BHA and check for fill. If hole is opened,
run approximately 3800' of 7" 29# L80 BT&C casing slotted with 1/4"
x 2" slots on 12 row pattern. Run liner with cement guide shoe on
bottom and hang on 7" x 9 5/8" single slip cone type liner hanger.
Release from hanger and trip out laying down.

Nipple down BOP and install final wellhead for production well as
show in Figure 8.

If well is to be used for injection, an optional 7" injection liner
may be installed. Run approximately 3700' of 7" 29# SM-22 New Vam
casing and hang on donut type hanger set in top of 10" X 13-5/8"
expansion spool (Figure 9).

pgvldrlprg Page 4
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APPENDIX C
DRILLING REPORTING CRITERIA

a. The Drilling Supervisor shall report to the PGV
Drilling Engineer or his designated relief on the day
to day operations.

b. As closely as possible, the Drilling supervisor will
follow the drilling program for a particular well as
provided by the Drilling Engineer. There will be
changes in the drilling program as the well progresses
and these changes must be discussed with the Drilling
Engineer before action is taken.

c. Approximate casing setting depth will be set in the
Drilling Program with assistance from the Geologist.
These depths should be used absent other information.
A mud program will be outlined in the Drilling Program
and this program should be followed as closely as
possible. The Drilling Supervisor shall have ample
latitude to change the mud program as dictated by
actual drilling conditions.

d. Historical drilling data have been developed regarding
the PUNA GEOTHERMAL PROJECT and this data should be
used to advantage in drilling wells within the project.

e. In and out mud temperatures and maximum recording
temperatures will be logged on the IADC tour sheet.

f. When drilling below the 13 3/B-inch casing shoe,
special precautions must be taken when encountering any
lost circulation zones or drilling brakes.

g. If a drilling break is encountered when drilling, the
Kelly should be picked up and bottoms up should be
circulated around. The PGV Drilling Supervisor should
be immediately notified along with the contractor's
supervisor. A temperature survey should be run
whenever a drilling break is encountered. An
interpretation of the survey should be made by the
Drilling Engineer before drilling further. It is
important not to drill ahead with excessive temperature
in the mud returns.

91161.031'10-31



h. The driller should also note in the IADC Tour report of
any gains or losses in mud pit volume. Any significant
mud loss should be reported to the PGV and the
contractors supervisors. If any continuous or
significant mud volume gain is encountered, the driller
should pick up the kelly and check for flow and notify
the supervisors. If flow is observed, the well will be
shut in immediately.

i. Based on past experience in the PUNA GEOTHERMAL
PROJECT, it is imperative that constant supervision of
the well be accomplished once drilling is undertaken
below the 13-3/8-inch casing shoe.

j. PGV Supervisors will be in charge of all activities on
location. PGV Supervisors will report to the PGV
Drilling Engineer.

k. Drilling Supervisors will spend sufficient time
together at the rig during change out to exchange
information on the current activities. Drilling
Supervisors will be on the floor, on the pump truck, in
the wireline unit, etc., for all critical operations.

1. The Drilling Engineer will be responsible for
engineering programs with input from the Drilling
Supervisors. The Drilling Engineer will also advise
and assist the Drilling Supervisors.

m. Contractor's supervisors
Supervisor on location.
during all crew changes.

will report to the Drilling
They will also be on the floor

n. Drillers and crews will work eight hour shifts.
Reporting procedures for crews will be the
responsibility of the drilling contractor. Drillers
will log all rig operations on the IADC daily tour
sheet, including the depths of all work performed. Rig
crews will assist service company personnel as directed
by the contractor's supervisor.

91161.031/10-31
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PUNA GEOTHERMAL VENTURE
A Hawaii Part!1ershi~

\

Mr. William Paty
Chairman
state Department of Land and

Natural Resources
P.O. Box 621
Honolulu, Hawaii 96801

OrA _.John Lewin, M. D.
Director
state Department of

Health
P.O. Box 3378
Honolulu, Hawaii 96801

Dear Mr. Paty and Dr. Lewin:

Subject: Puna Geothermal Venture (PGV)
Plan of Operations

The attached PGV Plan of Operations Noise addendum is submitted
for your consideration and approval by the Department of Land and
Natural Resources and the Department of Health, as required in
the Geothermal Management Plan and discussed in our letter to Mr.
Paty on October 31, 1991.

Puna Geothermal Venture believes the suggested noise levels
represents the best compromise between the needs of the
developer, state, County, and nearby communities.
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President
Geothermal Venture

Sincerely,

Your expeditious review and approval is greatly appreciated. If
there are any questions regarding this sUbmittal, please call me
in the Hilo office at 961-2184.

Attachment

cc:
B. Anderson, DOH
T. Arizumi, DOH
J. Haruno, DOH
N. Hayashi, HCPD
B. Mizuno, county of Hawaii
D. Nakano, DLNR
R. Nakano, HCPD
M. Tagamori, DLNR

91167.011

101 Aupuni Street, Suite 1014-B, Hila, Hawaii 96720 • (808) 961-2184 • Facsimile (808) 961-3531



Puna Geothermal Venture November 7, 1991

SUGGESTED NOISE ADDENDUM TO
PUNA GEOTHERMAL VENTURE

PLAN OF OPERATIONS AMENDMENT
SUBMITTED TO THE

DEPARTMENT OF LAND AND NATURAL RESOURCES,
NOVEMBER 8, 1991

NOISE LIMITATION AND REDUCTION PROGRAM FOR THE
PUNA GEOTHERMAL VENTURE PROJECT

Puna Geothermal Venture (PGV) recognized that its responsibilities under the noise
conditions specified in the Hawaii County Geothermal Resource Permit (GRP) for the PGV
Project go beyond simple compliance with prescriptive standards, and recognizes its need to
respond to the items spelled out in the State of Hawaii and County of Hawaii Geothermal
Management Plan, Element III, Part I, Section B. As such, PGV makes the following
commitments, which are consistent with the requirements of the GRP noise conditions, but
should: (1) reduce the overall noise levels generated by project activities; and (2)
significantly reduce or eliminate those distinctive noises which would otherwise be the most
noticeable to the community.

Condition 24a of the PGV Project GRP requires that PGV-generated noise not exceed a
general (interpreted as an average) daytime (7:00 am to 7:00 pm) noise level of 55 dBA, and
a general nighttime (7:00 pm to 7:00 am) noise level of 45 dBA, both at the nearest
residence (as defined). Condition 24c waives the noise limits specified in Condition 24a only
for the drilling and testing of wells from wellpads "E" and "F", during which time PGV
must meed a general (average) daytime noise level of 55 dBA and a general nighttime noise
level of 50 dBA, still at the nearest residence (as defined). Condition 24b directs that PGV
"should" also restrict short-term exceedances of these noise limits to less than 10 percent of
the time in any 20-minute period (interpreted as a 20-minute ~o or a noise level which is not
exceeded more than 10 percent of the time over a 20-minute time period).

As a good faith effort, once operation of the power plant and steam field has commenced,
PGV shall, with respect to noise generated from the project, comply with an ~3 noise
standard (not to be exceeded 33 percent of the time). During normal operations, PGV will
meet noise limits of 44 dBA during nighttime hours and 53 dBA during daytime hours.
Noise will be measured at the property boundary instead of the nearest residence. During
drilling operations, PGV will comply with the standards set forth in GRP Condition 24
(inclusive) to be measured at the nearest residence.

21034F/91174.011 Page 1
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Condition 22 of the GRP requires that PGY apply "Best Available Control Technology"
(BACn for noise emissions to all aspects of the project to minimize project noise, and GRP
Condition 24b directs that PGY minimize the occurrence frequency and duration of impact
noise.

To effectively implement these GRP Conditions, and ensure that noise levels ar reduced to as
Iowa level as practical and economically viable, PGY has committed that it will not
vertically vent any geothermal wells, and will conduct the pipeline cleanout through the rock
mufflers, both of which will reduce significant sources of short-term community noise
impacts. This procedure is outlined in the PGY letter of October 25, 1991, to Dr. John
Lewin of the Department of Health and copied to the Department of Land and Natural
Resources (W. Paty, M. Tagamori, and D. Nakano).

In addition, PGY has retained the consulting services of Mr. Tom Norris of Consultants in
Engineering Acoustics, a recognized expert in the abatement and control of noise from
geothermal and other types of industrial projects. PGY has committed to having Mr. Norris
design and implement a program to: (1) ensure that effective noise controls are implemented
during the drilling of the geothermal wells and the construction of the geothermal steam field
and power plant to minimize both general noise and the occurrence, frequency, and duration
of impact noise; and (2) evaluate initial operation of the geothermal steam field and power
plant to identify and eliminate or mitigate the sources of any remaining distinctive noises
(principally pure tones), which are the noises found in other circumstances to be particularly
audible and bothersome to residents of the community. A general noise reduction strategy to
maintain acceptable noise levels during both drilling and power plant operations is attached
as Attachment 1.
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ATTACHMENT 1

NOISE ABATEMENT STRATEGIES FOR
PUNA GEOTHERMAL VENTURE

DRILLING AND POWER PLANT OPERAnONS

DRILLING OPERATIONS

A. Rig

1. Hospital grade silencers.

2. Sound abortive panels on:

a. generator cooling air exhausts
b. bottom of drawworks
c. around rig floor and monkey board

3. Generator radiator air inlet silencers.

4. Various air-release silencers.

November 7, 1991

5. Draping the bottom of rig with sound blankets when safety permits.

6. Lining inside cover of drawworks.

7. Shield for brake drums.

8. Sound blanket barrier around "V" door.

9. High impact plastic on "V" door slide and cat walk.

10. Sound barriers across pump, engine and generator house doors.

11. Blankets or barrier between engine and pump units and residential areas to the
south and west.

12. Drape entire blooie line.

13. Cyclonic muffler.

21034F/91174.011 Page 3
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B. Cementing Equipment

1. Silencers on intakes and outlets of cement transfer blower.

2, Hospital grade silencer on engines.

3. Sound blankets to form barrier on cementing units.

November 7, 1991

4. Sound walls between pneumatic cement transfer pints and direction of
residents.

POWER PLANT OPERATrONS

A. Cover KS-8 wellhead piping with thermal insulation and sound barriers up to 400 feet
downstream of control valves.

B. Cover separators with thermal insulation and sound barriers.

C. Cover organic fluid header with thermal insulation and sound barriers.

D. Cover steam inlet with thermal insulation and sound barriers.

E. Install sound barrier around OEC generators.

F. Drop curtains from air coolers.

G. Place sound absorption material as ground cover under southern condensers (coolers).

H. Cover steam release area piping and part of rock mufflers with thermal insulation and
sound barriers.

I. Where acoustically feasible, cover other equipment that emits loud noises.

21034F/91174.011 Page 4
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October 31, 1991 t-.,Y'"·,

Mr. William Paty
Chairman
state Department of Land and Natural

Resources
P.O. Box 621
Honolulu, Hawaii 96801

Dear Mr. Paty:

Re: Puna Geothermal Venture (PGV) Plan of Operations

Thank you for your letter dated October 4, 1991, restating the
intent of the Geothermal Management Plan, Element I, "Changes in
PGV's Drilling Procedures and Supervision."

The attached response addresses all the points raised in your
letter using the same numerical system found in your October 4,
1991 letter. PGV feels this response fulfills the Element I
requirement of the Geothermal Management Plan.

In addition to addressing the Geothermal Management Plan, PGV
requests this submittal also be considered as a formal amendment
to the PGV Plan of Operations.

On October 24, 1991, PGV submitted a proposed amendment to the
Plan of Operations that included a (1) drilling sequence and
schedule; and (2) geologic modeling of the PGV geothermal
resource which includes the requested injection strategy.

PGV anticipates the submittal of the following applications or
documentation to your office:

1. Revised noise plan.

2. Revision to the October 2, 1991, amendment to the Plan
of Operations. The revision will address and
incorporate the recommendations found in Element I of
the Geothermal Management Plan.

3. Testing program for KS-8 well.

91163.011
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October 31, 1991
Page 2

4. Injection program and casing integrity program for
KS-1A well.

5. Well modification and testing procedures for KS-3 well.

6. Drilling program and testing program for KS-4 well.

If there are any questions, please feel free to contact me in the
Hilo office at -2184.

• Richard
President

a Geothermal Venture

Attachment

cc:
B. Anderson, DOH
M. Tagamori, DLNR

91163.011



PUNA GEOTHERMAL VENTURE
RESPONSE TO GEOTHERMAL MANAGEMENT PLAN

ELEMENT I

1. The driller will be the supervisor on the rig floor during
all drilling operations. The contractor's supervisor will
be on the floor during all crew changes to ensure continuity
of floor supervision. During critical operations, the
contractor's and/or operator's supervisor will also be on
the rig floor. The driller has available direct
communications with both the contractor's and the operator's
supervisors. The driller will have additional supervision
anytime he needs it or sees a condition that may require
more attention.

PGV will have two drilling supervisors assigned working an
equal time schedule. The drilling contractor will provide
an additional mechanic/electrician to relieve the rig
supervisors from some of the duties they have been
responsible for. The contractors rig supervisors also work
an equal time schedule and do not work more than three days
in a row. These changes will allow the supervisors to
provide closer supervision.

The IADC Tour Sheet will be signed daily by the three
drillers on shift, the contractor's supervisor and the
operator's supervisor. copies of the tour sheets will be
sent to the Department of Land and Natural Resources (DLNR).
DLNR representatives are free to check the rig floor at any
time by informing the contractor's and operator's supervisor
that they are going to the floor.

2. Periodic blowout prevention drills will be conducted and
noted in the IADC tour reports. All personnel will receive
training in BOPE operations. DLNR field personnel will be
informed of the dates and times of this training and may
participate in the training. Training shall consist of
providing copies of the University of Texas Petroleum
Extension Service, Blowout Prevention Manual. The manual
will be discussed during safety meetings with the operator's
supervisor. Tests will be given to all personnel to ensure
that the material is understood.

3. All tool pushers, drillers, and derrickmen will be trained
in the use of monitoring equipment, and this training will
be noted in the IADC tour reports. DLNR field personnel
will be informed of the dates and times of this training and
may participate in the training. Training shall consist of
informal classes in the use of the Drillers Assistant
Monitoring System by TECTON GEOLOGIC personnel using the
Operators Manual which will be distributed. The class will

91161.~1
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cover equipment specifications and operating instructions.
Tests will be given to ensure that the material is
understood. The class will be given periodically as part of
pre-spud operations.

4. All supervisory drilling personnel will be trained to
understand the implications of changes in subsurface
conditions, such as pit level changes, pump pressure changes
and rate of penetration indicated by the monitoring
equipment. This training will be noted in the IADC tour
reports. DLNR field personnel will be informed of the dates
and times of this training and may participate in the
training. Training shall be included in the TECTON
GEOLOGICAL Class on monitoring equipment operations. The
significance of the surface changes on subsurface conditions
will be discussed. The possible subsurface causes of the
surface changes and their significance in the drilling
operations will be pointed out.

PGV will provide a Well Control School tailored to
geothermal drilling conditions for all supervisory
personnel. This school will be similar to the Well Control
Course for MMS Certification and will include:
1. Pressure/Pressure Gradient, 2. Well Kicks, 3. Shut-In
Procedures, 4. Circulating Out-Kicks, 5. Equipment, 6. Well
Design, 7. Special Operations, 8. Common Mistakes in Well
Control, and 9. Organizing and Directing Well Control.

5. PGV has establish reporting criteria for subsurface
conditions (attached) and will instruct all drilling
personnel to communicate significant changes in subsurface
conditions to supervisors. Examples of some of these
conditions are: 1. Trip Gas/Bottoms-Up Vapor, 2. Mud pit
Level Changes, 3. Flow Line Temperature Changes, 4. Rate of
Penetration Changes, 5. Pump Pressure Changes, 6. Gas
Detection, 7. Mud Property changes, 8. Formation changes,
and 9. Bottom Hole Temperature Changes. When changes in
subsurface conditions will significantly affect the drilling
procedure or casing program, the DLNR field representative
will be informed by the operator's supervisor.

91161.021
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6. PGV will henceforth take a conservative, flexible approach
to casing the well above 2,000 feet. Drilling and casing
programs will be submitted for approval on a well by well
basis. Any changes will be made and approved as set forth
in point 10.

7. When drilling below 500 feet without BOPE, PGV will:
a. Run maximum reading thermometers at each stand

drilled looking for increases in thermal gradient.
b. Take a representative water sample and have it

analyzed as soon as possible to determine salinity
and conductivity.

c. catch 10 foot samples and analyze them for
hydrothermal alteration when there are returns to
surface. We will attempt to maintain returns
whenever possible.

d. Monitor circulating fluid returns for abnormal
increase in salinity, conductivity, or chloride
content.

e. If it appears that a geothermal zone is to be
encountered, secure DLNR approval, run casing,
cement, and rig up BOPE.

B. PGV will:
a.

b.

c.

d.
e.

f.

g.

Install a large relief valve from the 13-5/B-inch
BOPE stack.
Install a low-pressure burst plate in the flow
relief line (to divert the flow).
Include an additional double-gate preventer in the
13-5/B-inch BOPE stack with variable pipe rams.
Install a mUffler on the large diverter line,
Equip mud pumps with the maximum appropriate sized
pump liners.
Provide an adequate cool water supply on site to
control the well.
Provide a larger, more efficient mud cooler. The
more efficient mud cooler will provide up to 50%
more cooling when the mud flowline temperature is
in the 125°F to 150°F range. PGV may use two
coolers if PGV encounters mud temperatures that
indicate the need for two coolers.

91161.021
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h. Drilling personnel and supervisors will be
provided with monitors of drilling functions and
conditions. The monitors will include an alarm
system. The monitoring system will include the
following functions: 1. Hydrogen sulfide levels,
2. Pump pressure, 3. Rotary table torque, 4. Rate
of penetration, 5. Weight on bit, and 6. pit
volume.

9. PGV acknowledges that the Department of Land and Natural
Resources is now the lead state regulatory agency with
regard to oversight and control of both production and
injection wells. Plans and modifications for the drilling
of all currently permitted and any future proposed
geothermal wells will be revised in accordance with these
plan amendments, and will be directed to the Department of
Land and Natural Resources for approval before any
operations take place.

10. The following mechanism is proposed whereby PGV may propose
and the Department of Land and Natural Resources may
approve, on-site modifications to casing programs or
drilling operations.

PGV supervisors will discuss on-site modifications to casing
or drilling operations with the DLNR field representative.
After these discussions, the DLNR field representative will
contact his supervisor and provide a detailed explanation of
the proposed changes. After discussions with his
supervisor, the DLNR field representative and/or his
immediate supervisor shall have the authority to provide PGV
with a verbal approval immediately for any modifications.
PGV will submit a written sundry notice of the approved
changes as soon as possible.

11. PGV has provided DLNR with Appendix B (Revised) as a generic
development well drilling program. It is acknowledged,
however, that specific revised casing programs will be
provided for each well, for those already permitted and for
those proposed to be drilled, based on total knowledge
accumulated on all the wells.

91161.021
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12. The first confidential report will be made available to DLNR
before December 31, 1991, and shall contain a comparison and
analysis of differences between PGV's earlier conceptual
geologic model. The model will be updated to DLNR when it
is significantly modified.

Further, PGV will ensure that the Plan of Operations Appendix
"B", Development Well Drilling Program, conforms to the
recommendations of the Independent Technical Investigation,
Element I. This will be done by including the following changes
in Appendix "B":

A) Page 2 - Blowout Prevention Equipment (20-inch BOPE)
17-1/2-inch hole (Figure 5A, 5B, and 5C)

Blowout prevention equipment to drill a 17-1/2-inch hole
should consist of a minimum of a 21-1/4-inch - 2M annular
preventer and diverter system as per Figure 5A. This
configuration would be used for cases where the 20-inch shoe
is set shallow in unconsolidated formation. When the shoe
is set deeper in more competent formation a double-gate
preventer, choke line and kill line will be added as per
Figure 5B. The diverter line will be eliminated when the
casing shoe is set into very competent formation at a depth
which will provide control any pressure encountered, as
shown in Figure 5C. The determination of which BOPE
configuration to use will be dependent on the formation and
casing depth and made with the approval of DLNR. Test BOPE
per

B) Page 3 - Blowout Prevention Equipment
(9-5/8-inch BOPE) 8-1/2-inch hole (Figure 7)

(Line 5) box with a valve on the side outlet (and a single
gate preventer as required by conditions), a rotating
head ...

(Line 7) 24 hours prior to testing. Install blooie line and
muffler. Install hydrogen sulfide ...

(Add to above paragraph) Provisions will be made to abate
any well flow from the choke line or the blooie line.

91161.021
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DRILLING REPORTING CRITERIA

a. The Drilling Supervisor shall report to the PGV
Drilling Engineer or his designated relief on the day
to day operations.

b. As closely as possible, the Drilling supervisor will
follow the drilling program for a particular well as
provided by the Drilling Engineer. There will be
changes in the drilling program as the well progresses
and these changes must be discussed with the Drilling
Engineer before action is taken.

c. Approximate casing setting depth will be set in the
Drilling Program with assistance from the Geologist.
These depths should be used absent other information.
A mud program will be outlined in the Drilling Program
and this program should be followed as closely as
possible. The Drilling Supervisor shall have ample
latitude to change the mud program as dictated by
actual drilling conditions.

d. Historical drilling data have been developed regarding
the PUNA GEOTHERMAL PROJECT and this data should be
used to advantage in drilling wells within the project.

e. In and out mud temperatures and maximum recording
temperatures will be logged on the IADC tour sheet.

f. When drilling below the 13 3/8-inch casing shoe,
special precautions must be taken when encountering any
lost circulation zones or drilling brakes.

g. If a drilling break is encountered when drilling, the
Kelly should be picked up and bottoms up should be
circulated around. The PGV Drilling Supervisor should
be immediately notified along with the contractor's
supervisor. A temperature survey should be run
whenever a drilling break is encountered. An
interpretation of the survey should be made by the
Drilling Engineer before drilling further. It is
important not to drill ahead with excessive temperature
in the mud returns.

91161.021
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h. The driller should also note in the IADC Tour report of
any gains or losses in mud pit volume. Any significant
mud loss should be reported to the PGV and the
contractors supervisors. If any continuous or
significant mud volume gain is encountered, the driller
should pick up the kelly and check for flow and notify
the supervisors. If flow is observed, the well will be
shut in immediately.

i. Based on past experience in the PUNA GEOTHERMAL
PROJECT, it is imperative that constant supervision of
the well be accomplished once drilling is undertaken
below the 13-3/8-inch casing shoe.

j. PGV Supervisors will be in charge of all activities on
location. PGV Supervisors will report to the PGV
Drilling Engineer.

k. Drilling Supervisors will spend sufficient time
together at the rig during change out to exchange
information on the current activities. Drilling
Supervisors will be on the floor, on the pump truck, in
the wireline unit, etc., for all critical operations.

1. The Drilling Engineer will be responsible for
engineering programs with input from the Drilling
supervisors. The Drilling Engineer will also advise
and assist the Drilling Supervisors.

m. Contractor's supervisors
Supervisor on location.
during all crew changes.

will report to the Drilling
They will also be on the floor

n. Drillers and crews will work eight hour shifts.
Reporting procedures for crews will be the
responsibility of the drilling contractor. Drillers
will log all rig operations on the IADC daily tour
sheet, including the depths of all work performed. Rig
crews will assist service company personnel as directed
by the contractor's supervisor.

91161.021
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Director
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Puna Geothermal Venture (PGV)
Proposed Amendment to Plan of Operations

SUbject:

Dear Mr. Paty:

Attached please find, for your review and approval, PGV's
proposed amendment to the Plan of Operations regarding the
following two aspects of the geothermal field development:
1) drilling sequence and schedule; and 2) geologic modeling of
the PGV geothermal resource. This amendment is consistent with
the recommendations presented in the Geothermal Management Plan,
issued on October 4, 1991, by the joint state and County Task
Force.

Puna Geothermal Venture is currently completing the noise
analysis and will submit this document for your review upon
completion. SUbsequently, PGV will submit the following
documents: 1) revised drilling application for KS-8; and 2) a
revised casing and testing program for KS-3 for approval. Future
submittals will be made as appropriate to the project.

If you have any questions regarding this submittal or any future
applications, please feel free to contact me in the Hilo office
at 961-2184.

Venture

Attachment

91151.0n
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HDROGEOLOGIC MODEL OF THE
PUNA GEOTHERMAL VENTURE GEOTHERMAL RESOURCE

UPDATE OCTOaER ii, 1991

EXECUTIVE SUMMARY

. L .ThePunaGeothermal Venture (PGV). 'g~othermalresource lies
eritirely within the Lower East Rift-Zone (LERZ). The.LERZ
is.a 1-2 mile wide, volcanically and tectonicaly active zone
characterized by frequent basaltic eruptions and widespread
tensional fracturing.

2. Puna Geothermal Venture (PGV) and other operators have
drilled nine deep exploration into and adjacent to the PGV
geothermal resource~

3. Drilling, testing, and long-term commercial production from
the deep wells have confirmedthe.existence ofa significant
commercial geothermal resource.

4. The commercial resource is characterized by two distinct
reservoir types: 1) a pervasive, low transmissivity, high
temperature reservoir; and 2) high transmissivity zones
contained within steeplyd~pping.fractures.

5. The low transmissivity reservoir underlies much of the PGV
project site at depths below.5000 feet. The reservoir is
capable of sustaining commercial production in the range of
60 thousand p<:lUnds· per hour . (kph) .'steam per well. whfch is
equ i, \tiHent:to 3 megawatts' of net electdcal'·generatiQ'n 'per·
well. '

6. Wells drilled into the low transmissivity reservoir also
exhibit good injection characteristics. Two to three wells
drilled into the reservoir will provide injection capacity
for the 25 MW power plant effluent stream.

7. The high transmissivity zone,
well KS-a, appears to provide

. possibly in excess pf 200 kph
p,er weill . '.

as encountered by production
very high prOductivity,
steam per well.(lO MW electric. .. .. -"'.. .' . '

a. . . Based on the currentreservoir.modei" PGV .productionwells
'will'betaigeted tcfintersectthe'KS:"S fracture. at depths
below 3500 feet. Injection wells will 'be targeted _to the
low transmissivity reservoir as stepouts from the injection
zune defined by KS-3. -

91151.011



9. 'I'hQ:;rmal brea.kthrough from injection zones to production
zones. is .not expactied ·to.· occur because of .the diffuse nature
and low transmissivity of the fracture system in the
injection zone. .

10. Non-condensable gas breakthrough is not expected because the
gas will be highly undersaturated in the injection zone iind
will not.beConcentrated above natural reservoir dissolved

. gas levels by the power conversion cycle prior to injection;·
•

" . .".:,

91'51.011



PUNA GEOTHEffi1AL VENTuKE
PROPOSED ,AMENDMENT TO PLAN OF OPERATIONS

I. DRILLING SEQUENCE AND SCHEDULE:

Upon the reinstatement of the drilling permits (suspended <l.sa
re'suI:to{ the June 12, ,199,1, uncontrolled f;I.ow event at KS-8-j , '
PGV proposes .t.he following sequence of .driilingand' field,' '
development activities'; " ' ' , ' ,

,1. Complete and test production well KS-8 using Parker Rig,
1231. '

2. Perform
KS-1A.

injection test and casing integrity program
Place'in seriTiceasinjection well;'

on

3. Move Parker Rig #231 to KS-3 and complete well ,
modification and testing required to covert we,ll into
an injection well. '

4. Move Parker Rig #231 to KS-4 and drill an injection
well.

5. Move Parker Rig #231 to KS-:-9anp. drill a prod\.1ction
welL

6. Move Parker Rig #231 to a development well location, to
be determined by previous drilling, data, and, drill an
injection or production weIll as required by the

, project. ,

7. 'Move ,Parker Rig#:.'!31 to KS-7 and' 'perforriIa well
evaluation for possible plug and abandonment.

Well locations are shown on Figure 1. The sequence and schedule
described above is shown in Figure 2 as they relate to the power
plant startup. The power plant startup will commence upon the
completion of the KS-3 conversion to an injection well. This is
expected to take place approximately 35 days after reinstatement
of ,the drilling permits,

The S9hed\.11e and cid11lnq sequence describedll,bove may b,e fi,lrther
modified in the event that two drill rigs areused. ' ,.' ,
simu'ltaneously.The use of, asec;ond drill rig' is dependentu'pon
meeting environmental 'standards and operational safety ,
requirements put forth by the Hawaii Department of Health (HDOH)
and the Hawaii Department of Land and Natural Res6urcgs (DLNR1.
In the event that-a second rig is allowed, an adci.itional
development well will be drilled atthe-KS-~l site immediately

91151.011



•

upon receipt of agency auchor i ze.t.Lon , The well can be t.argeted
either as an injection or production well, depending upon the
previous drilling artdtesting data and the need to provide
redundant irtjectiori capacity in a timely mariner:

II. GEOLOGIC MODEL

':r'hePGV geologic staff updates, the geologic m0cielof the PGV
geothermal resource from time totim,eassignifi¢antnew data is
gathered from drilling arid, testing operations and ongoing
geotechnical studies; ,This updated model is provided ~o DLNR as
part of the revision to the Plan of" Operations. This is done so
that 'the DLNR staff has' an current geologic basis for making
regula.torydecisions related todrillirig and wellfield',
operations. Attachment A contains, the update<;l. geologic model fOr
thePGV geothermal resource. The model incorporates all drilling
data and geotechnical studies available to date to the PGV staff.
This attachlllent cOntains data and analyses which PGV considers to
be proprietary and strictly confidential. Puna Geothermal , '
venture' is,mil.kingthis information available 'to DLNR with the
understanding that the dOcillllent will be maintained in strictest
confidence for the internal use of the DLNR and HDOH staff only.

91151.011
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July 1, 1991

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

i ~.

Re: Proposed changes to Plan of Operation, Puna Geothermal Venture.

Dear Mr. Paty:

During the drilling of geothermal well KS-8, a high temperature, high pressure zone was
encountered at a depth of 3488 feet. A high pressure kick from this zone resulted in the uncontrolled
flow event of June 12-14, 1991. Since that event, Puna Geothermal Venture (pGV) has been involved
in the various drilling activities necessary to gain final control and completion of the well in a safe and
timely manner. These efforts to date have been hampered by the limited water supply available to the
project.

The data gathered on the pressure and temperature behavior of KS-8 during the current kill
operations indicate that in order to safely and quickly secure the well, a water supply is required that is
several times larger than that now available. The current PGV water supply consists of a 250 gpm water
well designated as MW-l (Figure 1) and a hookup to the Department of Water Supply Pohoiki water
main capable of providing up to 100 gpm.

PROPOSED ACTION

The water supply required to successfully kill KS-8 is estimated to be approximately 2000 gpm
for 10 to 40 hours followed by a flow of 1000 - 1200 gpm for a period of several days. This flow can
be readily achieved by drilling an additional large diameter water well on the PGV site and using existing
storage facilities. In order to provide this additional water capacity in the shortest possible time, PGV
is proposing to drill a water well at the KS-ll site using the True drill rig which is currently set up on
that site. The water well can be completed within seV~11 days of receipt of approval from your office,
A pump is available on site for immediate installation.

The proposed water well will be designated MW-3. Geothermal production well KS-ll will be
dropped from the drilling plan. The new drilling sequence is shown in Table I and 2. A schematic of
the proposed water well is shown in Figure 2.

DRILLING SEQUENCE

The revised well drilling sequence and well designations for the Parker rig and True rig are
shown in the following tables:

PuN~~TMERMALVENTURE

14-3860 Kapoho Pahoa Road, Pahoa, Hawaii 9677X
Post Office Box 1337. Hila. Hawaii 96721-1337

(808) 961-2786
Facsimile (808) 935-5562



Paty, May 2, 1991, cont.

TABLE 1
PARKER RIG NO. 231

DRILLING WELL WELL PAD WELL TYPE
SEQUENCE NUMBER

1 KS-3 E PRODUCTION
COMPLETED

2 KS-7 F INJECTION
SUSPENDED

3 KS-IA A PRODUCTION
REWORK REWORK

SUSPENDED

4 KS-8 D CONTROL
AND

COMPLETION
IN PROGRESS

5 KS-3 E INSTALL
LINER

6 KS-4 E INJECTION

7 KS-5 E PRODUCTION

8 KS-6 E PRODUCTION

9 KS-7A D PRODUCTION

10 KS-12 B PRODUCTION

(pgv\ dlnrpoo)
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Paty, May 2. 1991, cont.

TABLE 2
TRUE RIG

Page 3

DRILLING WELL WELL PAD WELL TYPE
SEQUENCE NUMBER

1 MW-3 A WATER SUPPLY

2 KS-I0 A PRODUCTION

3 KS-9 A PRODUCTION.

PGV is hereby seeking the timely approval of these proposed changes. Immediate approval of
this request will greatly improve safety and expedite the control activities for KS-8. Over the long
term. the additional water capacity will provide a major improvement in the safety of future well
drilling activities.

A water well permit application for MW-3 is being submitted under separate cover.

If you have any questions or comments regarding the above request for changes in the Plan of
Operation. please give me a call.

Sincerely.
PUNA GEOTHERMAL VENTURE

William J. Teplow
Field Manager

Attachments:

C"" Dean Nakano, DLNR
Eric Tanaka. DLNR
John Lewin, M.D .• DOH
Chauncey Hew, DOH
File: 7: 13:3

(pgv\ dlnrpoo)
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Mr. William Pat)'
Chairperson
Department of Lanaarid 'NaturalResources
P.O. Box 621
Honolulu, HI 96809

ORMAT® &
~,

May 23, 1991

Subj:

Dear !vir. Paty,

U5

PROPOSED CHANGE IN PLAN OF OPERATION:
DRILLING SEQUENCE

o
\ '

Puna Geothermal Venture (PGV) is proposing to modify the drilling sequence element of our overall drilling
program as presented in the Geothermal Resource Application Amendment (March 1989) and the proposed changes
to the Plan of Operation of May 2, 1991.

Our proposed revised drilling sequence changes for the True Rig follow:

DRILLING WELL WELL WELL
SEQUENCE NUMBER PAD TYPE

I KS-ll A Production
2 KS-IO A Production
3 KS-9 A Production

This change is necessitated by the True Rig layout and the direction the derrick will lay during rig-up/down, which
requires the rig to be moved from west to east on Pad A for the drilling of each subsequent well.

If you have any questions on comments regarding the approval of the above request for change, please do not
hesitate to call me.

Respectfully,

~sG-~I~~
Thomas G. Kizis
Permit Coordinator

TK/kk

cc: M. Tagomori, DLNR
D. Nakano, DLNR
E. Tanaka, DLNR
Dr. J. Lewin, DOH
C. Hew, DQH

N. Clark
B. TepJow
M. Richard
T. Crowson
File: 7.13.3

(20738F/kk)

PUNA GEOTHERMAL VENTURE CONSTRUCTION
P.O. Box 1337 • Hilo, Hawaii 96721-1337 • Telephone (808) 961-2786 • Facsimile (808) 935-5562
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JOHN WAIHEE

GOVERNOR OF HAWAII

WILLIAM W. PATY, CHAIRPERSON

BOAAD OF LAND AND NATURAL RESOURCES

OH'UTIfS

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES

KEITH W. AHUE
MANABU TAGOMQRI

DAN T.KOCHI

REF:WRM-DK

P. O. BOX 621

HONOLULU. HAWAII 96809

MAY 23 1991

AQUACUL TURE DEVELOPMENT

PROGRAM
AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFfAIRS

CONSERVATION AND
RESOURCES ENFORCEMENT

CONVEYANCES
FORESTRY AND WILDLIfE

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT

STATE PARKS

WATER RESOURCE MANAGEMENT

Mr. William J. Teplow
Field Manager
Puna Geothermal Venture Construction
P.O. Box 1337
Hilo, Hawaii 96721-1337

Dear Mr. Teplow:

Thank you for your letter of May 2, 1991 advising the Department of Land and
Natural Resources of proposed amendments to your Plan of Operations for the Puna
Geothermal Venture Project.

The Department has no objections to the proposed changes and hereby approves
your amended Plan of Operations, which includes: the simultaneous use of two drill rigs,
changes in the designation and location of Well KS-7A, revised sequence of drilling, and
the execution of a 24-hour rig test with proper abatement.

Should you have any questions, please contact Manabu Tagomori, Deputy Director,
at 548-7533.

Very truly yO~

uMJ
WILLIAM W. PATI
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May 10, 1991

c

Mr. William Paty, Chairperson
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

Re: Clarification regarding rig test procedures.

t'i

Reference.
changes to
1991.

Letter
Plan of

c:~)

from William Teplow to William Paty;':"c·'Prop'Osed
Operation, Puna Geothermal Venture", :«,~1e M~ 2,

Dear Mr. Paty.

In Paragraph 4.1 of the above referenced letter it was stated
that well flow through the horizontal muffler would be unabated for
a period of 1-4 hours. Dispersion models on which the GRP and ATC
conditions for flow testing are based show that this type of
discharge may lead to H2S concentrations in excess of the 100 ppb
limit allowed at the property boundary. Therefore, this procedure
will not be used in the rig test. Any horizontal venting that will
be used will be abated with caustic solution according to permit
conditions.

A detailed rig test design and chemical treatment plan will be
submitted to your office and the Hawaii Department of Health for
approval prior to the rig test.

If you have any questions regarding this matter, please give
me a call.

Sincerely,
PUNA GEOTHERMAL VENTURE

~~T~:P~
Field Manager

cc. Manabu Tagamori, DLNR
Dean Nekano, DLNR
Eric Tanaka, DLNR
John Lewin, M.D., DOH
Chauncey Hew, DOH
Nolan Hirai, DOH
N. Clark
M. Richard
T. Kizis

PUNA GEOTHERMAL VENTURE CONSTRUCTION
p,o, Box 1337 • Hila, Hawaii 96721 -1337 • Telephone (808) 961-2786 • Facsimile (808) 935-5562



May 2, 1991 ",' 8
7 ' ..i <;

Mr. William Paty, Chairperson
Department of Land and N~~~al Resources, '-"_

P.O. Box 621 . (.'iNf
Honolulu, HI 968'Og- ...

Re: Proposed changes to Plan of Operation, Puna Geothermal Venture.

Dear Mr. Paty:

Puna Geothermal Venture (PGV) is proposing to modify some
aspects of the drilling program as presented in the Geothermal
Resource Application Amendment, March 1989. For this purpose, PGV
is hereby respectfully submitting for approval from your office the
following changes:

1. Simultaneous use of two drill rigs on the PGV site.
2. Change in the designation and location of a well.
3. Change in sequence of drilling.
4. Execution of a 24-hour rig test.

The following is a description of each of these proposed changes:

1. SIMULTANEOUS USE OF TWO DRILL RIGS

PGV is arranging with True Drilling Company to bring a second
drilling rig to drill three production wells on the PGV site at the
same time that the Parker Rig No. 231 is continuing to drill. Air
emissions and noise impact issues for use of the second rig have
been addressed in submittals to the Hawaii Department of Health
(DOH) and Hawaii County Planning Department (CPD). A letter dated
April 2, 1991 from our office to Dr. Lewin, Director, DOH,
presented air quality data for the additional rig which
demonstrated that project air quality standards will be met.
Likewise, a letter dated April 5, 1991 to Bruce Anderson, Deputy
Director, DOH, presented the environmental noise modeling on ;;hich
we based our assertion that prevailing noise standards will be met.
PGV is obligated to adhere to all air quality and noise emission
standards as specified in the Geothermal Resource Permit (GRP) and
Authority to Construct (ATC). written approval from DOH and CPD
offices will be received prior to moving the second rig on site.

Use of the second rig is expected to shorten the overall
drilling time needed to complete the well field by approximately 5
months. The rig will work exclusively on Pad A drilling KS-9, 10,
and 11 as shown in Table 2. The True rig is scheduled to commence
work on June 1, 1991, provided that all approvals have been
received from DOH, DLNR, and CPD.

(pgv\ dlnrpoo)

PUNA GEOTHERMAL VENTURE CONSTRUCTION
• Hila, Hawaii 96721-1337 • Telephone (808) 961-2786 • Facsimile (808) 935-5562



Paty, May 2, 1991, cant.

2. CHANGE IN THE DESIGNATION AND LOCATION OF A WELL

Page 2

Well KS-7A will be drilled in lieu of KS-7 which is currently
suspended. KS-7A will be drilled as an injection well on Pad D
(Figure 1).

3. DRILLING SEQUENCE

The revised well drilling sequence and well designations for
the Parker rig and True rig are shown in the following tables:

TABLE 1
PARKER RIG NO. 231

DRILLING WELL WELL PAD WELL TYPE
SEQUENCE NUMBER

1 KS-3 E PRODUCTION
COMPLETED

2 KS-7 F INJECTION
SUSPENDED

3 KS-1A A PRODUCTION
REWORK REWORK

SUSPENDED

4 KS-8 D INJECTION
DRILLING

IN
PROGRESS

5 KS-4 E PRODUCTION

6 KS-5 E PRODUCTION

7 KS-6 E PRODUCTION

8 KS-7A D INJECTION-
9 KS-12 B PRODUCTION

10 KS-13 B PRODUCTION

(pgv \ dlnrpoo)



Paty, May 2, 1991, cont.

TABLE 2
TRUE RIG

DRILLING WELL WELL PAD WELL TYPE
SEQUENCE NUMBER

1 KS-9 A PRODUCTION

2 KS-10 A PRODUCTION

3 KS-11 A PRODUCTION

4. RIG TEST

Page 3

During or after the drilling of the bottom hole interval of
production or injection wells including KS-S, which is currently
being drilled, PGV may elect to execute a rig test. The purpose
of this test is to define well flow characteristics and reservoir
fluid chemistry while the drill rig is still on the well. In the
event that flow results are not satisfactory, then further
drilling operations such as deepening or redrilling the bottom
hole section may be undertaken immediately.

Procedures for performing the rig test will consist of the
following activities:

4.1 Rig up horizontal flowline including horizontal muffler and
atmospheric flash tank or separator. Flowline will connect
to the banjo box below double gate BOP.

4.2 RIH hole with open ended drill pipe to 2000' and unload well
with compressed air.

4.3 Flow well through horizontal muffler for 1-4 hours unabated.
4.4 Transfer flow to separator and abate H2S in steam fraction.

Steam and brine discharge will be directed to a rock
muffler. Abated flow will continue for up to 20 hours for a
total of 24 hours of flow.

Previous flow test results indicate that a 24-hour rig test
may eliminate the need for vertical venting and la-day flow
testing for each well as was contemplated in the Plan of
operations.

Each rig test will be approved separately by DOH through the
procedure specified for venting and well testing as for the KS-3
well test. All GRP and ATC well testing conditions relating to
notifications, emissions, and relocations will be followed for
the rig test. A rig test facility plan and chemical abatement
procedure will be submitted to DOH for approval.

(pgv\dlnrpoo)



Paty, May 2, 1991, cont. Page 4

The well KS-8 is currently being drilled under Underground
Injection Control Permit (UIC) No. 1529 authorization to
construct for injection wells. The well is being completed with
a production well casing string so that the option exists to
convert the well to a production well with no modifications. The
decision to convert the well to production will be based on the
rig test. A separate application for conversion will be made to
DLNR.

If you have any questions or comments regarding the above
request for changes in the Plan of Operation, please give me a
call.

sincerely,
PUNA GEOTHERMAL VENTURE

~~__'J~~
William J. Teplow
Field Manager

cc: Manabu Tagamori, DLNR
Dean Nekano, DLNR
Eric Tanaka, DLNR
John Lewin, M.D., DOH
Chauncey Hew, DOH
N. Clark
M. Richard
T. Crowson

attachments: Figure 1

(pgv\ dlnrpoo)



JOHN WAIHEE

GOVEP;NOR OF HAWAII

WilLIAM W. PATY. CHAIRPERSON

BOARD OF lAMb AND NAlU~"L RESOURCES

OEPUTIES

KEITH W. AHUE
t;lANABU TAGOMORI

RUSSEll N. FUKUMOTO

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P. O. BOX 621

HONOLULU. HAWAII 96809

APR -4 /99/
REF:WRM-MH

Mr. William J. Teplow
Field Manager
Puna Geothermal Venture Construction
P.O. Box 1337
Hilo, Hawaii 96721-1337

Dear Mr. Teplow:

AOUACUlTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AffAIRS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
LAN 0 MANAGE MENT
STATE PARKS
WATER AND LAND DEVELOPMENT

Thank you for your letter of April 1, 1991 informing our Department of Land and
Natural Resources of proposed changes to your Plan of Operations for the Puna
Geothermal Venture Project.

The Department has reviewed the proposed amendments and has no objections to
the re-location of Well Pad D or to the revised drilling sequence related to the drilling of
injection well KS-8, and hereby approves your amended Plan of Operations.

Please be advised that if injection well KS-7 is to be abandoned, a permit approving
the method of plugging will be required prior to any abandonment. In addition, should
KS-8 be converted from an injection well to a production well, you will need a well
modification permit for the proposed modification.

Should you have any questions, please contact Manabu Tagomori, Deputy Director,
at 548-7533.

W. PATY
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April I, 1991

Mr. William Paty, Chairperson , .. "
Department of Land and.Natural Res6{jfc~T
P.O. Box621'"
Honolulu, HI 96809

,j C" r-
;,..iJ

Re: Proposed changes to Plan of Operation, Puna Geothermal Venture, and notification of
bottom hole location.

Dear Mr. Paty:

Puna Geothermal Venture (PGV) is proposing to modify some aspects of the drilling
program as presented in the Geothermal Resource Application Amendment, March 1989 and as
modified in my letter of November 7, 1990 to Mr. Tagamori. These changes are necessitated
by the new geologic information gained during the drilling of injection well KS-7. During the
drilling of KS-7 from Pad F, a high temperature, high pressure zone was encountered at a depth
of 1600'. Because of the difficulty in controlling the well with steam entries at this shallow
depth, PGV has found it prudent to plug KS-7 and suspend drilling operations from Pad F. This
action requires that several changes be made in the Plan of Operation so that field development
can proceed in a timely manner. For this purpose, PGV is hereby respectfully submitting for
approval from your office the following changes:

1. Well Pad D location.
2. Injection well KS-8 location.
3. KS-8 bottom hole location.
4. KS-8 well design.
5. Drilling sequence.

The following is a description of each of these proposed changes.

1. WELL PAD D LOCATION (Figure I)

. Well Pad D will be moved to a location adjacent to the south edge of the power plant
pad. This change is being made to allow for the safe drilling of the target encountered in KS-7.
By moving the original Pad D location to this site, no increase in the disturbed area designated
for PGV use will be required.

No changes in the Hydrologic Monitoring Program resulting from moving Pad Dare
contemplated. The new location of Pad D is directly up the hydrologic gradient from the
Monitoring Well MW-2. MW-2, therefore, remains in the appropriate location hydrologically
for monitoring any possible shallow leakage from wells drilled on Pad D Alternative.

PUNA GEOTHERMAL VENTURE CONSTRUCTION
99 Aupuni Street 11114 • Hilo, Hawaii 96720 • Telephone (808) 961-2786 • Facsimile (808) 935-5562



April 1, 1991
Page 2

2. INJECTION WELL KS-8 LOCATION (Figure 1, 2)

Injection well KS-8 will be drilled from Pad D (Alternative) instead of from Pad F.
From this location, the permeable fractures encountered in KS-7 can be encountered at a greater
depth. This will allow the placement of at least two casing strings prior to encountering the
permeable zones. If KS-8 proves to be a successful injection well, then an additional injection
well designated KS-7A will be drilled from Pad D in lieu of KS-7. KS-7 and Pad F would then
be permanently abandoned. The wellhead for the new KS-8 location is 1818' from the nearest
residence.

3. KS-8 BOTTOM HOLE LOCATION (Figure 1)

The proposed bottom hole location of KS-8 is 1068' Sand 544' E from the wellhead at
a true vertical depth of 7400'. This location maintains the required 100' standoff from the
property boundary.

4. KS-8 WELL DESIGN (Figure 3)

The well design for KS-8 is based on the Alternative 1 design approved for construction
under Underground Injection Control application UH-1529 issued by Hawaii Department of
Health (DOH). The only modification to this design that will be implemented is that the hang
down liner will consist of stainless steel rather than carbon steel. The use of the Alternative 1
design and hangdown liner results in a much stronger well completion than that planned for KS
7. This introduces an added margin of safety in the event that high temperature/pressure zones
are encountered at relatively shallow depths. Also, this design introduces the flexibility to
convert KS-8 to a production well with little or no modification if drilling results warrant such
a conversion.

5. DRILLING SEQUENCE

The revised well drilling sequence and well designations are shown in the following table:

pgvldlnrll-7



April 1, 1991
Page 3

TABLE 1

DRILLING NEW WELL WELL PAD WELL TYPE
SEQUENCE NUMBER

1 KS-3 E PRODUCTION

2 KS-7 F INJECTION
SUSPENDED

3 KS-IA A PRODUCTION
REWORK REWORK

4 KS-8 DALT INJECTION

5 KS-4 E PRODUCTION

6 KS-5 E PRODUCTION

7 KS-6 E PRODUCTION

8 KS-9 A PRODUCTION

9 KS-10 A PRODUCTION

10 KS-11 A PRODUCTION

11 KS-7A DALT INJECTION

11 KS-12 B PRODUCTION

12 KS-13 B PRODUCTION

pgvldlnrll-7



April I, 1991
Page 4

If you have any questions or comments regarding the above request for changes in the
Plan of Operation, please give me a call.

Sincerely,
PUNA GEOTHERMAL VENTURE

William J. Teplow
Field Manager

cc: Manabu Tagamori, DLNR
Dean Nakano, DLNR
Eric Tanaka, DLNR
John Lewin, M.D., DOH
Chauncey Hew, DOH
N. Clark
M. Richard
T. Crowson

attachments:

pgvldlnrll-7

Figures 1, 2, 3.
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November 7, 1990

1

Mr. Manuba Tagomori
Deputy Director
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

Re: Proposed changes to Plan of Operation, Puna Geothermal Venture,
and notification of bottom hole location.

Dear Mr. Tagomori:

Pursuant to your letter of October 25, 1990, Puna Geothermal
Venture (PGV) is hereby respectfully submitting for approval from
your office changes in the sequence of production and injection
well drilling as proposed in the Plan of Operation. These changes
are summarized in Table 1 below. In addition we have made changes
in the designation of the wells. These changes are also shown in
Table 1. The attached map shows the location and new well names
for the wells proposed in the Plan of operation. Well pad
locations, designations, and the number of wells to be drilled
remain unchanged from those proposed in the Plan of Operation.

DRILLING SEQUENCE

The revised well drilling sequence and well designations are
shown in the following table:

PUNA GEOTHERMAL VENTURE CONSTRUCTION
P.O. Box 1337 • Hila, Hawaii 96721-1337 • Telephone (808) 961-2786 • Facsimile (808) 935-5562
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TABLE 1

WELL TYPEDRILLING
SEQUENCE

1

NEW WELL
NUMBER

KS-3

PREVIOUS
WELL NO.

P of 0,3/89

E-l

WELL PAD

E

~
II

PRODUCTION ~
2 KS-7 F-l F INJECTION

3 KS-IA A-2 A PRODUCTION
REWORK REWORK

4 KS-4 E-2 E PRODUCTION

5 KS-5 E-3 E PRODUCTION

6 KS-6 E-4 E PRODUCTION

7 KS-9 A-3 A PRODUCTION

8 KS-I0 A-4 A PRODCUTION

9 KS-ll A-5 A PRODUCTION

10 KS-8 F-2 F INJECTION

11 KS-12 B-2 B PRODUCTION

12 KS-13 B-3 B PRODUCTION

The above drilling sequence has been revised in order to
advance to the earliest possible date the placement in service of
the first increments of power plant capacity. This is
accomplished by drilling the injection well KS-7 immediately
after completion of the first production well, KS-3.



3

BOTTOM HOLE LOCATION

The proposed bottom hole location for KS-3, the first
production well to be drilled, is as follows:

Horizontal deviation: 830 feet.

Bearing: N 21° E.

True vertical depth: 7400 feet from surface.

The proposed bottom hole location for KS-7, the first
injection well to be drilled, is as follows:

Horizontal deviation: 647 feet.

Bearing: S 37° E.

True vertical depth: 5000 feet from surface.

A plan view of the well courses is shown in Figure 1 attached.

If you have any questions or comments regarding the above
request for changes in the Plan of Operation, please give me a
call.

Sincerely,
PUNA GEOTHERMAL VENTURE

$~~'J~~
William J. Teplow
Field Manager

cc: N. Clark
M. Richard
T. Crowson

attachment: Figure 1



Memo for the Record

From:

Subject:

October 10, 1989

This is to clarify PGV's 25 megawatt p wer output in the Plan of Operation. All
references made in PGV's Plan of Operation (formally the Geothermal Resource Permit
Application Amendment - March 1989) regarding the power output of 25 megawatt net
(MWN) is not deemed restrictive in any way to the power generation potential of the
Puna Geothermal Venture facility. Such references were included as an estimate to the
nominal size of the facility for any development strategy required by the power utility
(HELeO).
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JOHN WAIHEE
GOVERNOR OF HAWAII

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P. O. BOX 621

HONOLULU. HAWAII 96809

JU-l 5 1989

Mr. Duane Kanuha
Director
Planning Department
County of Hawaii
25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Kanuha:

WILLIAM W. PATY. CHAIRPERSON

BOARD OF LAND AND NATUR..... RESOURCES

LIBERT K. LANDGRAF
DEPUTY

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION ANO

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
LAND MANAGEMENT
STATE PARKS
WATER AND LANP DEVELOPMENT

Thank you for the opportunity to review and comment on the application for a
Geothermal Resource Permit submitted by Puna Geothermal Venture (PGV).

We have no major objections regarding the 25 MW geothermal project
proposed for the island of Hawaii, but would like to offer the following comments:

1) The PGV application states that up to a maximum of 500 gallons per minute
(720,000 gal/day) of water may be required for re-injection operations to
maintain injection flow and to provide a sufficient quantity of fluid to absorb
the noncondensable gases. It is indicated that this supplemental water may be
supplied by one or two wells developed near the plant site.

The applicant (PGV) should be advised that pursuant to .the Department
of Land and Natural Resources' Administrative Rules, Chapter 13-168, a well
construction and pump installation permit, in addition to a well completion
report will be required for the construction of any proposed water well.
Futherrnore, the applicant shall be required to comply with all other applicable
regulations identified within that chapter.

2) Pursuant to PGV's proposal to re-inject geothermal fluids and noncondensable
gases back into the geothermal reservoir, and in response to community
concerns regarding potential impacts to the ground water aquifer down gradient
from the site, it is recommended that if water wells are to be developed, that
they be strategically sited within the project area so that they may serve as
monitor wells as well as sources of supplemental water.

Placement of these supply wells down gradient from the injection well
sites will allow for periodic sampling of the existing ground water aquifer and
the monitoring of the proposed injection operations.
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3) It is futher recommended that the applicant file monthly reports of re-injection
data, including but not limited to, quantity of fluids injected, chemical
composition, and any changes in injection pressures which may indicate that the
injected fluid is no longer confined to the intended zone of injection.

4) All work shall be performed in accordance with the Department of Land and
Natural Resources' Administrative Rules (Chapters 13-183 and 13-184), and all
other applicable Federal, State, and County laws, ordinances, rules and
regulations pertaining to the lands and permittee's operations including, but not
limited to, all water and air pollution control laws, and those relating to the
environment.

5) If any unanticipated sites or remains of historic or prehistoric interest (such as
shell, bone, or charcoal deposits, human burials, rock or coral alignments,
paving, or walls) are encountered during the applicants operation, the applicant
shall stop work and contact the State Historic Preservation Office at 548-7460
or 548-6408 immediately.

Thank you again for the opportunity to comment on the subject application and
should you have any questions, please contact Dan Lum at 548-7643.

_____--Cl)
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State of Hawaii
DEPARTMENT OF LAND AND NATURAL RESOURCES

Division of Water and Land Development
Honolulu, Hawaii

March 10, 1989

Chairperson and Members
Board of Land and Natural Resources
State of Hawaii
Honolulu, Hawaii

Gentlemen:
Approval of Amendment to

Plan of Operations for 25 MW Geothermal Project,
State Mining Lease No. R-2, Kapoho, Puna. Hawaii

As required by State Mining Lease No. R-2 and Administrative Rules 13-183,
Puna Geothermal Venture, sublessee, has submitted for Board approval an amendment
to Plan of Operations for a geothermal project involving a 25 Megawatt power plant
and associated well field.

The amended 25 MW project will be located in the Kapoho section of the
Kilauea Lower East Rift Geothermal Resource Subzone in Puna, Hawaii, and will sell
geothermal produced electricity to Hawaii Electric Light Co. for use on the Island of
Hawaii. The amendments to the original Plan of Operations (December 1986) will
reduce potential environmental impacts through the use of back-pressure steam
turbines, air-cooled binary cycle steam turbines, and the injection of spent geothermal
fluids and gases back into the geothermal reservoir at depth.

The completion date of the first phase which will produce 12.5 MW of
electricity is expected to be late 1989. The second phase which will produce an
additional 12.5 MW is expected to be completed by mid 1990.

RECOMMENDAnON:

That the Board approve the amendment to Plan of Operations submitted by
Puna Geothermal Venture for a 25 MW geothermal project on State Mining Lease No.
R-2, subject to the following conditions:

(1) That Puna Geothermal Venture comply with all applicable statutes, ordinances,
rules and regulations of the Federal, State, and County governments.

(2) Other terms and conditions as ay be prescribed by the Chairperson.

APPROVED FOR SUBMITTAL

. it \~jI(jlW"'~
,Irc

- 'WILLIAM W. PATY, Chairperson
t

---
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GEOTHERMAL RESOUReS ~ERMIT APPLXCA~10N
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Changes Made in Resgonse ~R Questions Aske~ by the County of
Ha."'aii:

1)

2)

3)

4}

5)

Believing that reviQwGrs of the Geothermal Resource Permit
~ppllcation (GRP) would be confused by the many rafQ~once$
to intormation presentad in the Environmental I~paot
Staeement (EIs) preV~ced for the previous Puna Geothermal
Venture (PGV) Project, tho County askQd that the CRP be
r~viaod to incorporate into the GRP all the pertinent
in~ormat1on from the EIS whioh i~ required by Rula 12. In
response, PGV is revi5ing the GRP to inolude some additional
information from the lIS rQqard1nq geo1oqy, air quali~y,
noise, and visual impacts, ~mon9 o~harQ, and reviewing all
refe~enees to the EIS in the G~P to make certain that the
EIS is only presented as a source ot information, not a
document which must be reviewed to understand the PGV GRP.

At the request of the County; "au Wi".' :tast"1 eA. 8P '"f:o
"lielaae~'t't13rft!!r!lf!'e! pte~tU!tJi~t'tm reqard inq the drill
rig layout and operation. and the potential impacts and
mitlqat10n measures tor noiaQ and viQual aspects ot the
q$othermal well 6rl111ng operation.

To ~ssist the County, PGV has rewritten the seotion which
desoribes the 816 aores qeothermal lease, ~h8 500 acres for
which this GRP is appliQd l and the 25 acres of actual
surface dtstur~ance.

~he County has asked fo~ aadi~io~&l discussion of ehe
activities described on the project development schedule.
Specifically, with regard to the power plant development,
8't"!lIti.· It•• 151 ie_aiM tb.Il",'ille ,_WAti., tal, n#;,w,p 1. "ellll_'•••f "'1."0Ali."aat¥di."'wl,·~, cA ,Q'*- app;rQvaJll"at.laly 1. 8, oHW
~ ••'kfW"Q5sn""5c~".,C"l"Ja'M"aM ..·lv&··W'.sa .era'illa. hiildZj
"'1~1Pil"a'''' OOAPlilQtM __ MW , - ~
PGV h4S also indioatQd that with re~ards to the three,...::'!:.:_t:MloM:; identified in Figura 3-14 of thG CRoP:
1) -*....~& .....111 eonsist of operating only ~Ol1\e of
the ate units ~ithout the steam turbines: 2) \.a .'~d~
•••~~wi~l consist of operatinq 5 steam turbine/OEC unit
modUles and 5 OEc-only modulQs; and 3)aeesplablewwill be
reached when all 10 steam turbine/ate modulQ~ ara
operational. Depending on the final power sales a9reement
with HELCO, there is also a pO$$1bility that th. tirst two
stages will be combined into one staqe of approximately
lZ.5 MW, consisting of the 10 OEc units only.

In rQ~ponse to the County's request for additional
information reqarding the wellfield development plan,
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including the order in which the wells would be drilled and
their bottomhole locations, PGV has created a new section of
the GRP for dQscribing tho current wp'l'l y] d • bct•••••••
plan and it.:J rationale, and ,,&TorrId',., "i,pE o

, ' •• ' , ..i~'a5:.

7) The County has asked PGV to provide more and better
ifttormation to help them visualize what ti.~ p&uject will
look like. To the extent that this project will be similar
to other geothermal projects in Nevada and California, PGV
nas attached to the revised GRP •• , ••,1,1 .'ayzupt_ and with
explanatory material regarding geothermal power plants which
utilize OEC units and/or air oooling. In addition, the
building schematics have been altered and improved, and
additional intormation regarding the aesthetic impact of th~
project (elevations tor temporary structures and the
geothermal drilling rig) has baen included. Additional
intormation is also provided regarding the potential visual
impacts and mitigation measures ot the project and an
artist's rendering is beinq prepared Which will be submitted
at a later date.

G) In response to a concern that the proposed brin~ holding
pond will end up looking like the geothermal brine ponds
utilized by the HGP-A Project, PilI ll....Hind the CPR t.a
.... ',,·'••.-\11....... ilSV }lvlll'", '0•• wa.,ld laG uti] 1 zed Q~]¥
"All i1. , ••• ,eIl8f ettaert:iOii$ 'fleGs than one percent of
the time), rather than the continuous use that the HGP-A
makea of its pond; that the holding pond may receive
condensate in addition to the geothermal brine; and the
brine would be flashed In the rock mllffl ..r pr;or en
dishcarge to the pond.

C0227891.840
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9) To cla.rity thB "luNeR "'a);agw.,muc;b h'~QDtiln.~,..,
...la•••••.,M....tiIil8,S•••i.lt.f.'l'."...... t.he G~~ has beer\ 2:'6visQd tv
indicate that the max mum credible release of i£opentane
under any emerqency situation would ba ........R."••8"~,
and that $mi$sion of this much iso~entaae would probably
only occur in a series of small aml£sions over a short
period of timQ through the relief valve.

10) Finally, in response to a county quQstion regardin9
'tQ°mp.a;jAQM••~ ~8 ..iWJl..~ect. and the IiQP"1\A,. Rmj."t I we
have inclu~ed some additional information comparing the two
projeots.

changes Made in the prQj§et Design as a Result of Ongoing Project
Design Effort:..:

1)

2)

3)

4)

5)

~,,gL,;~~~.s::g,,].&.ilAw..has bean altered to l!\ake
them widar (fro~ 40 feet to 66 feet), which has resUlted in
a sUbstanti~l decrease in tha lQngth of tha two batteries of
air coolare (fro~ 455 teet to 281 feet).

As • result of opt1ro1zation studies, and to increase
reliability ~na flexibili~y in opera~ion and maintQnance,._•. II." a ' " i ......tt·t!ftS' "eeft d:e!!l!",e~'ee: i:lWlatt.
".t.8An ••_, , 'I il t.l~~~i~ moq)~l Q'*-~IJllQgtQd t.Iil,~ ,
••_ ••"".",-e"eISto'ri t ..i •• ril........h*"·'tW"~·I1I"r!t!1::e!mfl:ks.
As a re~ult, the steam turbine building has been removed
from the plot plan, which results in a smallG~t
lower-profile buildinS tor the control room and workshops •

.r.a..,&~ee~lQ.,e:.,~..a44J.tJ.~lw,z;8't.i~ati.Q~ regardini the
J:'elia.bility of t~bY'i'''UtJ.'''~''''*''''~''''.-b.l.r.e.w.eA!;..JllSlIj, "JIDeR!.>~
'.J:HiQ~tJ:I',"""~"••" ale;", from the proj ec::t equipment as
being an unnecessary back·up to the in-line ~l~er.

The temporary c::on8t~ction yard has been expanded to both
sides of the principle access road to provide security
durinq conetruction,and additional infol'lllation re98rdinq
the $t~etures and facilities to occupy this has been
provided.

~_~~~ (part of the emergency steam release
systam) ~II&&....~,.outside of the power plant battery
limit approximately 350 teet south of the southeast cornar
ot the power plant site, to ensure that durinq almost all
~ind conditionQ the rock muftl~rs will be downwind of the
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power plnnt. 51te and to improve dispersion. 1M 'dditiQ»,
tbe, ho~diDg pORd b?qz~e ••_~·JQ.J;.~ ~Q. t •• -w...., •• po~

.:_fJ1~.s ~... to. QJ~ta'4i QL, tl1e (j~tbi!o't.~ot'np:Of
:~. to be lldj acent to e rock lDutt efl

and downwind of the power plant.

6) ThQ isopentane emergency release ventin9 system has been
revised to Vent through ten low-profil., individual stacks,
one each for eaCh OEC unit, venting above the air coolers
for better dispers19n.

7) Within the battery limits of the power plant site,
sUbstantial rearrangement of power plant structures and
facilities have occurred.

C0247891.840
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STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
3SqtFe~ 0% f?~Hrvation and Env~:onmental Affairs

_ LV Honolulu, Hawall

FILE NO.: 89-383
DOC. NO.: 52l0E

MEMORANDUM

TO: Mr. Manabu Tagomori, Deputy Director
Commission on Water Resource Management

FROM: Roger C. Evans, Administrator
Office of Conservation and Environmental Affairs

SUBJECT: Review of Puna Geothermal Venture's (PGV) Amendment to
Plan of Operation for the 25 MW Geothermal Project

According to Mr. Maurice Richard's correspondence, principal
among the proposed changes is the use of back-pressure steam
turbines, in combination with air-cooled binary cycle turbines, in
place of the steam turbines and cooling towers proposed by Thermal
Power Company (TPC).

A benefit from the amendment is that it will essentially
eliminate hydrogen sulfide emissions, while most other
environmental impacts from this project will be the same as those
described in the Puna Geothermal Venture (PGV) Project Final Ers.
The Amor Corporation's proposed PGV Project will be located on the
same site as the PGV project proposed by TPC, and will use the
same well pad locations and the same geothermal resource.

As such, OCEA has no COncerns about the amendment that would
impact our programs, and regard the elimination of the hydrogen
sUlfide emissions as a benefit to the 25 MW Geothermal Project.

Please feel free to call me or Roy Schaefer of our Office, at
7837, if you have any questions.



JOHN WAIHEE
GOVERNOR OF HAWAII

WILLIAM W. PATY. CHAIRPERSON
BOARD OF LAND AND NATURAL RESOURCES

DEPUTIES

LIBERT K. LANDGRAF
MANABU TAGOMORI

RUSSELL N. FUKUMOTO

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

P. o. BOX 621

HONOLULU. HAWAII 96809

FEB 22 1989

Mr. Maurice A. Richard
Hawaii Regional Development Manager
101 Aupuni Street, Suite 1014-B
Hilo, Hawaii 96720

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION AND

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT

Dear

The Department of Land and Natural Resources acknowledges
the acceptance of your Amendment to the Plan of Operations for
State Geothermal Resource Mining Lease No. R-2.

The amendment to the previously submitted Plan of
Operations is under review by our Department and will be
processed in a timely manner. Notification of the date and time
at which the matter will be brought before the Board of Land and
Natural Resources will be forthcoming.

Should you have any questions, please contact Manabu
Tagomori at 548-7533.

Very tru

w
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January 25, 1989

MEMORANDUM

TO: Mr. Manabu Tagomori, Depu
Commission on Water Peso r

FROM: John Corbin, Manager
Aquaculture Developmen

SUBJECT: Review of Puna Geother Venture's (PGV) Amendment to
Plan of Operation for ~ e 25 MW Geothermal Project

We have no comments from the Aquaculture development
perspective on this preposed venture.

Attachment



JOHN WAIHEE

GOVERNOR OF HAWAI~

MEMORANDUM

STATE OF HAWAII

DEPAR;T.M',E~T OF LAND AND NATURAL RESOURCES

, P. O. BOX 621

, ._, '; ! HONOLULU. HAWAII 96809

January 25, 1989

WILLIAM W. PATY, CHAIRPERSON

BOARD OF LAND AND NATURAL RESOURCES

L18ERT K. LANOGRAF

DEPUTY

AQUACULTURE DEVELOPMENT
PROGRAM

AQUATIC RESOURCES
CONSERVATION AND

ENVIRONMENTAL AFFAIRS
CONSERVATION ANO

RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
LAND MANAGEMENT
STATE PARKS
WATER AND LAND DEVELOPMENT

TO:

FROM:

Manabu Tagomori, Deputy Director, commission on Water
Resource Management

Ralston H. Nagata, State Parks Administrator

SUBJECT: Puna Geothermal Venture's Amendment to Plan of operation

~
jfOr 25 MW Geothermal Project

Kapoho, Puna, Hawaii
TMK: 1-4-1: I, 2, 19

HISTORIC SITES SECTION CONCERNS:

The documentation indicates the same project area will be used as
preViously planned. Our April 28, 1987 conclusion of uno effect"
to significant historic sites still applies. The cultural
resources section adequately covers historic preservation concerns
with physical historic pro erties and it also addresses the recent
concerns regarding Pele a worshipping rights, which is a concern
separate from the historic p es vat ion laws under our
jurisdiction (pp. 115-117).
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State of Hawaii
Department of Land and Natural Resources

DIVISION OF AQUATIC RESOURCES

January 2S, 1989

MEMORANDUM

To: Manabu Tagomori, Deputy for Water Resources Management
Division of Water and Land Development

From: Henry M. Sakuda, Administrator
Division of Aquatic Resources

r-o. .-, ': . 30; I '

SUbject: Review of Puna Geothermal Venture's Amendment to Plan of Operation
for a 2S-MW Geothermal Project

We have reviewed the subject document to amend the previously submitted
(1986) Plan of Operation for the development of a 2S-MW geothermal power plant
and associated well field facility in the Kapoho section of the Kilauea Lower
East Rift Zone, Hawaii. The information provided indicates processing of the
project has not continued after December, 1987 due to changes in the project
ownership.

The new owners have reviewed the original project design and have decided
to alter several aspects to optimize operations and further reduce potential
for environmental impacts. The changes call for the use of back-pressure
steam turbines in combination with air-cooled binary cycle turbines, rather
than steam turbines and cooling towers, thus minimizing potential release of
hydrogen sUlfide emissions and need for cooling water. Otherwise, the project
will be the same as that initially proposed.

From an aquatic resources standpoint, we have objection to the proposal.
There are no known aquatic resources values in the subject area.

Thank you for providing us the opportunity to review and comment on the
project.
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January 19, 1989

MEMCRANDUM

TO:

FROM:

SUBJECT:

state Parks, Forestry & Wildlife, Aquatic Resources,
Aquaculture Development Program, and Office of
Conservation and Environmental Affairs

Manabu Tagomori, Deputy Director
Commission on Water Resource Management

Review of Puna Geothermal Venture's (PGV) Amendment
to Plan of Operation for the 25 MW Geothermal project

Puna Geothermal Venture (PGV) has submitted an amendment
to the previously submitted Plan of Operation (POP) for a 25 MW
geothermal power plant and associated well field. The attached
document entitled "Geothermal Resource Permit Application
Amendment for the Puna Geothermal Venture project" supercedes
the earlier POP which was submitted to DLNR and routed to your
division for review and comment.

The amendment contains details of PGV's plans for
incremental wellfield development and construction of a power
plant facility. The PGV project is proposed for the area
covered under DLNR Geothermal Resource Mining Lease R-2, located
within the Kapoho Section of the Kilauea Low,r East Rift
Geothermal Resource Subzone.

We would appreciate your review of _his document as it
pertains to your area of concern and th return of the document
with your comments to our division by Munday, January 30, 1989.
To facilitate your review of the POP, we would like to invite
your designated representative to attend a presentation of the
project by the developer (ORMAT Energy Systems, Inc.) on
Thursday, January 26, 1989, at 10:00 am in the DOWALD conference
room.

Your continued assistance and cooperation is greatly
appreciated. Should y have any questions, please contact Dan
Lum at Ext. 7643.

Tagomori
Director

Attach.

-
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1-18-89 WED 20 50 THERMAL POWER P.01

. t-Al;:::i1MIL.. NIESSAGe from PUNA GEI..,HERMAL VENTURE :<1?

Wt-- 101 Aupuoi Street Suite 1014-B, Hila, Hawaii 96720
Phone: (808) 961~2184 Telefax: (808) 961-3531

DATE: January 18, 1989. PAGE III of 7
and

Fm: ?'aurice Fichard

Attn: William W. Paty CC: M. Tagomori, D. Lum / DLNR
•

89011/G~othermal ~'inin8 Lease P.-2 - Amendment; to Plan of Operatior
89012/Geothermal }'Iining Lease R-I, R-4, R-4 - Designatt.on of

RE: Operator and Designation of Agent

At tachments for letter addressed to \O)i.11 iam 1-1: Pa t y , reference
number 89011 sent under separate cover.

Please provide Mr. Tagomori and ~r. Lum with copies of these
letters with the necessary attachments, as necessary.

Thank you.
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ORMAT
P.02

January 18, 1989
Reference No. 89012

Mr. William W. paty, Chairperson
Board of Land and Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, Hawaii 96813
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Re: Geothermal Mining Lease R-l, R-2, and R-4 - Designation of Operator
and Designation of Agent

Dear Chairman paty:

Puna Geothermal Venture (PGV), as sublessee of Geothermal Mining Leases
R-l, R-2, and R-4, and pursuant to Department of Land and Natural
Resources (DLNR) Administrative Rules, Title 13, Chapter 183, section
45(£), hereby designates AMOR VIII Corporation as operator for each and
all of the above-named leases. AMOR VIII Corporation, which is one of
the two partners forming PGV, has previously filed, pursuant to our
letter of October 24, 1988 to your office, a blanket well indemnity bond
~s reqUired under DLNR administrative rules Section 13-183-6a.

Pursuant to Section 13-183-64 of the DLNR administrative regulations; PGV
and AMOR VIII Corporation also hereby designate Mr. Maurice A. Richard as
their agent upon who may be served all orders, notices, and processes of
the DLNR at the fallowing address:

Mr. Maurice A. Richard
Hawaii Regional Development M~nager
101 Aupuni Street, Suite 1014-8
Hilo, Hawaii 96720
Telephone (808) 961-2184
Facsimile (80B) 961-3531

PUNA GEOTHERMAL VENTURE
o 101 Aupuni Street Suite 1014-6, Hilo, Hawaii 96720 •
n flln j;g~t (:;1.. nn"l.. A".. !':ngrke N""gng R~4'1."'Rl1 •

Telephone (808) 961-2184
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Please do not hesitate to contact me if you have questions concerning the
above information or require any additional information to complete the
requested actions.

Sincerely,

PUNA GEOTHERMAL VENTURE

By:
General

cc:
M. Tagomori - DLNR
D. Lum - DLNR

MAR/ci

-"'"
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Mr. William W. Paty, Chairperson
Board of Land and Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, Hawaii 96813

ORMAT~

Re: Geothermal Mining Lease R-2 - Amendment to Plan of Operation for
the 25 MW Puna Geothermal Venture Project

Dear Chairman Paty:

AMOR VIII Corporation (AMOR VIII), as designated operator for Geothermal
Mining Lease R-2, hereby requests that the Board of Land and Natural
Resources (BLNR), pursuant to Department of Land and Natural Resources
(DLNR) Administrative RUles, Title 13, Chapter 183, Sections S5 and 56,
accept this letter and its attachment as an amendment to the previously
sUbmitted Plan of Operation (Plan) for the 25 MW Puna Geothermal Venture
Project (pev Project) power plant and associated geothermal wellfield.
The POV project is proposed for Geothermal Mining Lease R-2, which is
located in the Kapoho section of the Kilauea Lower East Rift Geothermal
Resources Subzone in the Puna District of the Island of Hawaii. The
project will sell the generated electricity to the Hawaii Electric Light
Company (HELCO) for use on the Island of Hawaii.

On December 8, 1986, Thermal Power company (TPC), then the designated
operator of the ~una Geothermal Venture partnership, sUbmitted a Plan of
Operation to the BLNR for the PGV project. The BLNR deferred processing
of the PGV project Plan while TPC, at TPC's request, proceeded with the
preparation of an Environmental Impact Statement (EIS) for the PGV
project. Subsequent to acceptance of the Final EIS for the PGV project
by the HaWaii County Planning Department, no further processing of the
submitted Plan has taken place because the entire interest in the PGV
partnership was purchased durin9 the first half of 1988 by AMon VI
Corporation and AMOR VIII Corporation (AMOR Corporations), two
Wholly-owned subsidiaries of Ormat Energy Systems, Inc. of Sparks, Nevada
(please refer to letters dated August 2, 1988, October 6, 1988 and
October 24, 1988 to your office for additional information regarding Puna
Geothermal Venture).

Since their purchase of all the interests to PGV and the PGV Project, the
AMOR Corporations have reviewed the TPC design of the PGV Project to
determine if it remains entirely appropriate. As a result of this design
review, the AMOR Corporations have decided to alter several aspects of
the PGV project proposed by TPC to optimize projection operations and
further reduce the potential for environmental impacts. principal among
these proposed changes is the use of back-pressure steam turbines, in
combination with air-cooled binary cycle turbines, in place of the steam
turbines and cooling towers proposed by TPC. This proposed power plant

PUNA GEOTHERMAL VENTURE
o 101 Aupuni Street Suite 1014-8, Hila, Hawaii 96720 • Telephone (808) 961·2184 • Facsimile (808j961-3531
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configuration applies a closed cycle for the geothermal fluid, thus
eliminating the need for cooling water. Besides essentially eliminating
hydrogen sulfide emissions, most other environmental impacts from this
project will be the same as those described in the PGV Project Final Ers
because the AMQR corporations' proposed PGV Project will be located on
the same site as the PGV Project proposed by TPC, and will use the same
well pad locations and the same geothermal resource.

This amendment to the PGV Project Plan has been prepared to replace, in
its entirety, the Plan of Operation for the pGV project SUbmitted to the
BLNR in December, 1986. The amended Plan consists of this letter and a
copy of the Geothermal Resource Permit (GRP) application amendment for
this revised PGV Project, Which was submitted to the Hawaii County
Planning Department on ~Jic~n~~J as the GRP application
amendment contains all the information required in Title 13, Chapter 183,
"Rules on Leasing and Drilling of Geothermal Resources," Section 55,
"Plan of Operation Required." The following concordance compares the
information requirements of Section 13-183-55 with the sections of the
Puna Geothermal venture GRP application amendment:

"(I) The proposed location and elevation above sea level of
derrick, proposed depth, bottom hole location, casing
program, proposed well completion program and the si~e
and shape of drilling site, excavation and grading
planned, and location of existing and proposed access
roads;"

The locations and elevations of the siX proposed wellpads on which the
ISO-foot derriCk will be placed are discussed in Section 3.2.1.1.
Wellpads and Access Roads. This section also describes the si~e and
shape of the drilling sites and the location of the existing and proposed
access roads. Project elevations are discussed in Section 3.4.
Elevation of Structures.

The proposed depth, bottom hole lOCations, casing program, and the
proposed well completion program are discussed in Section 3.2.1.2. Well
Drilling. AppendiX B contains additional information on the well casing
and well completion program. Information on injection casing is
contained in Section 3.2.1.6. Geothermal FlUids Injection System.

Excavation and grading plans are presented in Section 3.6. Surface
Disturbance.

"(2) EXisting and planned access, aCCess controls and
lateral roads;"

The existing and planned access roads are presented in Section 3.2.1.1.
Well Pads and Access Roads and Section 3.10.8.1. Traffic. Access control
is discussed in Section 3.2.3.6. Fencing and in Section 3.10.6.
Protection of public Health and Safety.
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"(3) Location and source of water supply and road building
material;"

No water will be needed for power plant cooling. The location and sOurce
of water supply for service water is discussed in Section 3.3. Plot and
Site Plans. No significant amount of road building materials will be
needed for the project. Most access roads will be improved from existing
agricultural roads, and only Wellpad F will require a new road.

"(4) Location of camp sites, air-strips, and other
supporting facilities;"

The location of the temporary construction yard is shown on Figure 2-1.
No air strip or other supporting facilities are proposed for the project.

"(5) Other areas of potential surface disturbance;"

Surface disturbance is discussed in Section 3.6. surface Disturbance.

"(6) The topographical features of the land and the
drainage patterns;"

Figure 3-2 is a topographical map of the project area. Drainage is
described in Section 3.2.3.4. Site Drainage Facilities and Section 3.8.
Geologic Report.

"(7) Methods of disposing of well effluent and other waste;"

Section 3.7. Disposal of Well Effluent and Other Waste discusses disposal
of geothermal brines, condensate and noncondensable gases as well as
other wastes. Further detail is provided in Section 3.2.1.6. Geothermal
Fluids Injection system. Well testing effluents are discussed in Section
3.2.1.3. Well ~esting.

"(8) A narrative statement describing the proposed measures to
be taken for protection of the environment, including, but
not limited to the prevention or control of:

(A) fires,
(B) Soil erosion,
(e) Pollution of the surface and ground water,
(D) Damage to fish and wildlife or other natural

resources,
(E) Air and noise pollution, and
(F) Hazards to public health and safety during lease

activities.

Section 3.10. Environmental Protection is a written description of the
measures to be taken to protect the environment. It includes the
following subsections: 3.10.1. Fire Protection; 3.10.2. Erosion Control;
3.10.3. Protection of Sruface waters and Groundwater; 3.10.4. Protection
of Fish and Wildlife and other Natural Resources; 3.10.5. Control of Air
"nil 1>1";.,,,, l<m;".,;"n". >!nil 1_1n_h. ~r()~ ..... H()n ()f Pllhlic Health and Safetv.
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"(9) A geologist's pre1iminiary sUrvey report on the surface
and sub-surface geology, nature and occurrence of the
known or potential geothermal resources, surface water
resources, and ground water resources;"

Section 3.B. Geologic Report describes the surface and subsurface
geology, the nature and occurrence of the known or potential geothermal
resources, surface water resources and groundwater resources.

"(10 ) All pertinent information or data which the
chairperson may require to support the plan of
operations for the utilization of geothermal resources
and thp. protection of the environment;"

The PGV project GRP contains additional details on the project,
particularly in Section 3.2. Project Scope and Description. If the
chairperson requires further information, it will be provided upon
request.

"(11 ) Provision for monitoring deemed necessary by the
chairperson to insure compliance with these rUles for
the operations under the plan."

/

Section 3.12. Monitoring Plans lists the monitoring activities proposed
by PGV to show compliance with regulations. This discussion includes the
following subsections: 3.12.1. Meteorological and Air Quality
Monitoring; 3.12.2 Noise Monitoring; 3.12.3. Biological Monitoring; and
3.12.4. Compliance with Regulations, including the DLNR regUlations in
Chapter 183.

The plot plan and other drawings have been reduced for ease of copying.
Larger si~e drawings are available if the DLNR staff requires them for
their review. In addition, fourteen additional copies of the attachment
to this letter, the pGV Geothermal Resource Permit application amendment,
have been delivered under separate cover to the staff of the DLNR to
facilitate the BLNR's review of the Plan.

Please do not hesitate to contact me if you have questions concerning the
PGV Project or if we can be of any assistance in your timely review and
approval of the Plan of Operation.

Sincerely yours,

..
A. Richard

ated Agent

cc:
M. Tagomori - DLNR
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Mr. William paty
Chairperson
Board of Land and
Natural Resources
1151 Punchbowl street
Honolulu, HI 96813

Dear Mr. Paty:

May 1987

p 3' nR
• RMPt\ A. Patterson, Jr.

Hawaii Project Manager

In compliance with conditions (1) and (3) of the
second amendment to the Puna Geothermal Venture's
Operations on Geothermal Resource Mining Lease
attached), the following information is submitted:

approved
Plan of

R-2 (see

Condition
attached.
geothermal
Department

Condition (1) - A surveyor's map of the pipeline
route from geothermal well KS-IA to the HGP-A
geothermal power plant is attached. Both steam and
brine lines are located in the area depicted as
Easement "A".

The further extension of this pipeline to geothermal
well KS-2 is still being evaluated by the venture.
A detailed surveyor's map of the extension route to
KS-2 will be submitted to the Department should the
extension to KS-2 be deemed necessary.

(3) - An as-built drawing of well KS-2 is
Application for permission to modify

well KS-2 will be submitted to the
shortly.

Additionally, compliance with the approval,
reporting requirements contained in conditions (2),
(6) and (7), shall be met in a timely fashion.

notice and
( 4 ) , ( 5 ) ,

attach

cc: County of Hawaii Planning Dept.

Thermal Power Company, A Subsidiary of Diamond Shamrock
Central Pacific Plaza. 220 South King Street, Suite 1750, Honolulu, Hawaii 96813 Phone: 808 524-8940
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Spud Date: 19 January 1982

Completion: 2 April 1982

PUNA GEOTh~RMAl VENTURE

WELL KAPOHO STATE 2

Schematic: Existing Configuration

30" conductor pipe cemented solid in dug
hole at 28'

20" casing H-40, 94 lb buttress; cemented
solid in 26" hole at 6S'

13-3/8" casing K-55 buttress to 1313'

3 joints 61 Ibs on top;
30 joints 54.5 Ibs on bottom
Multiple cement jobs in 17-1/2" hole

9-5/8" casing tieback, K-SS, 36 Ib buttress;
cemented solid in 13-3/8" casing at 1093'

Cement plug emplac~d 25 MQrch 1983

9-5/S" casing as detailed
62 joints K-55, 40 lb buttress on botto~
13 joints N·BO, 40 1b buttress on top ~
Cemented solid in 12-1/4" hole at 4209'

7" Liner parted at 4396' 24 Harch 1983

7" Perforated Liner; 40 1/2" diameta( holes
per ft. K-55, 26 Ib 8 rd

Liner standing in 8-3/4" hole; bottom on
fill at 7891', top at 3981'.

THERMAL POWER COMPANY
Operator for PGV



EXHIBIT "A"

.ESCRIPTIOJi

ZASEHENT "A"

For Pipeline, Road and all Ut 11ity Purposes
Affecting L.P. 8177 and R.P. 4497, L.C. Aw. 8559,

Apa.na 5 'to C. ICanaina

At Kapoho, Puna, Island of Hawaii, Hawaii

Beginning at the southwest eorner of this parcel of land, on the north
east .ide of Hawaii Geothermal Research Station Site, the coordinates
of .aid point of begirm,ing referred to Goverrment Survey Triangulation
Station ~U" being 7,242.36 feet North and 9,270.55 feet East and
numing by azi:al.J.1:hs measured clockwise from True South:

l. 253- ,10' 446.91 feet;

2. 228 0 55' 461. 90 feet;

3. 177' 17' 431.82 feet;

4. 191' 34' 303.56 feet;

5. 160' 04' 369.44 feet;

6. 14SD 50' 34.62 feet to the southeast side of Easement
"Kapoho State I";

7. 2420 58' 20" 65.51 feet along the southeast side of Easement
"Kapoho Statel" ;

8. 325· SO' 34.59 feet;

9. 340° 04' 395.89 feet;

10. 11 0 34' 313.75 feet;

11. 357· 17' 455.12 feet;

12. 48- 55' 507.31 feet;

13. 73D 10' 460.87 feet to the northeast side of Hawaii
Geothermal Research Station Site;

13. 163- 10' 65.00 feet along Hawaii Geothermal Research
Station Site to the point of beginning and
containing an area of 137,012 Square Feet
or 3.145 Acres.

March 27, 1987 ISLAND SURVEY, INC.
Hilo, HallaH

~~f)
Ob\;dliitasant0

Registered Land Surveyor 1360-5
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JOHN WAIHEE

GOVERNOR OF HAWI\I!

STATE OF HAWAII
DEPARTMENT OF LAND AND NATURAL RESOURCES

COMMISSION ON WATER RESOURCE MANAGEMENT

WILLIAM W. PATY

CHAIRPERSON

JOHN C. lEWIN. M.D.
MICHAEL J. CHUN, Ph.D.

ROBERT S. NAKATA
RICHARD H. COX

GUY K. FUJIMURA

REF:WRM-BM
P. O. BOX 621

HONOLULU, HAWAII 96809

DEC 4 1990

MANABU TAGOMORI

OEPUTy

Mr. William J. Teplow
Field Manager
Puna Geothermal Venture Construction
P.O. Box 1337
Hilo, Hawaii 96721-1337

Dear Mr. Teplow:

Thank you for your letter of November 7, 1990 advising the Department of
Land and Natural Resources of proposed changes to your Plan of Operations for
the Puna Geothermal Venture Project.

The Department, in reviewing your proposed amendments, has no objections
to the revised drilling sequence or to the renumbering of the planned wells, and
hereby approves your amended Plan of Operations.

Should you have any questions, please contact Manabu Tagomori, Deputy
Director, at 548-7533.

WILLIAM W. PA
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November 7, 1990

Mr. Manuba Tagomori
Deputy Director
Department of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

Re: Proposed changes to Plan of Operation, Puna Geothermal Venture,
and notification of bottom hole location.

Dear Mr. Tagomori:

Pursuant to your letter of October 25, 1990, Puna Geothermal
Venture (PGV) is hereby respectfully submitting for approval from
your office changes in the sequence of production and injection
well drilling as proposed in the Plan of Operation. These changes
are summarized in Table 1 below, In addition we have made changes
in the designation of the wells. These changes are also shown in
Table 1, The attached map shows the location and new well names
for the wells proposed in the Plan of Operation. Well pad
locations, designations, and the number of wells to be drilled
remain unchanged from those proposed in the Plan of Operation.

DRILLING SEQUENCE

The revised well drilling sequence and well designations are
shown in the following table:

PUNA GEOTHERMAL VENTURE CONSTRUCTION
P.O. Box 1337 • Hila, Hawaii 96721-1337 • Telephone (808) 961-2786 • Facsimile (808) 935-5562



:,:r. HRlph A. Patterson , ,fro
blWnli Project !1vnllger
ThermRI Power Company
no South King Street, Suite li50
Honolulu. HlllfOil 96813

Second Amendment Plan of. Op.)ratlons
Oeoth(JrmHl ~lintnq' Lense R-2, Hawaii
.;;.:;;::.::.:.:.=:.: --------'"'-----,-----

Your- second amendment tn tho Plan of Opertttions cover-ed h~r St«tc,
nQoth€rm:!l R~80urce Ninjn~: t...0SS(" H-~, has b{~f:"n !"~vtt?wed if', 8ccorc1nncD
\'lith the Dep9rtr:1'mt'll AdninlstrHtlve rruks, Title 13, Clwpter 18:L

You t';oc hereby g-rnnt~~d {;pprovl11 of :~leur nr-oposod FF,t'j<dr:~e:-tts to
the Plan of Operations subject to all applicable statutes, ordinances,
ruleR r,:ld T't'":ftUlaticn£1 of th~ F{~de!"nl, State ftnd Con n ty F(}V~rn::lertts, end
the f":.lllowh·tV (,oJidHi.~~:;;.:

(1) -Thr; nppHc:f\~'i.t r.h6l:i submit ~>, detAilpd mnp showin-r- th<,~ pip(";1i:
(lO-ir,ch ste~HH a:n(~ ~-h~ch !n"i!lc) route frnn Wf~ll }:S-lP. t!'~ tLe
FGP-A plant , i:-l('lucJn~': the: pl~~)r}()scrj exte~~,ion nf the pipeH:nc·~ tf\

ucu -KS-Z.

en The applicant F.!1nll r2ntif\:'" the D{~pprtme:nt nf an-:... chnnr;(~r: to th-
mnt:itp!~i.:HH::e ~;-~d operr;tioT'. f'\:' the {)_:d.:iti.~-'''.' Hir !l!1(! noixo ;"'_Inr'it{;.~~i~·~{~

p!"f_~gr;J.f~•

(') Th~~~ .f3PfJli.c~r'.t s!lI,U submit [::-; ns-huUt f~t'Gv~"·h1f· .)f \2,~1l r:r-:-;" ~-"H:

shall fHo wit}} tnt:: Ch.g,i!'"pt:"T'~;,·r, t F'L f<~'PT~lf1f+:·tf:; [';['1'011(',;1''''''; Fr-r-
nf:1'-r-}J s "310;' tf'o r':l}di.f'l t~1(, Kf-:! ,-,v~'H.

(.~) T he ~prli(,fl"lt rhsll ~~1Jbuit in fl Hr·;ely mPe.Hter, nH rf"'pprt~; p{·rtnir·.i:·~
t<:, th~~ rrudntt~nRnC( n?:id o))cr8ti(~r cf the plan Hn;:J tD r·~V'B.r":U(':~

rec~jv(~d by the EGP-A fncUity"

(5) Prior to conductln £' a~~:f c:<"verir.'lcntaI "o'f€l1 ir~jf'ct1c:r test s of
9"(,~")therii1."\1 fluitl~ <r r'"~?~t("'S I the f~npUCRl\t fJh~ll subr~it (i 5'.:b~(lqu(,Tit
~\:-··'::!(~~('7·t to t::l~·' ;-;i;oF: nf '~;"i-!.....:'ti()n~ tc th~: ~'-.IP~Jn.:--1!~n·,t fC.l1~

:;.p~:-rnv"~~_l.

"'-- '-



;'lr. Rolph Patterson -2- April 25, 1987

(6) The durntlm, nf the amen dcd oncrntiops shall not exceed four (4)
yeaI'f: :f.:-Ol~ the date of approvul ,

(7) All <ldlvitie'" on the 1":1sed lands eov"red bv State GeotherjYoDl
Resource ("lining Lease 5-460S shell be cnbject to tho appr-oval of
tho Ieaeoe •

Very truly yours,

WILLIAM W. PATY
Chairperson of the Board

co: Bonrd ',!cobers
[olr. Mil,e Shimabukuro
County of Hawaii Planrrinrr Dept.
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Diamond Shamrock

Thermal Power Company

Mr. Manabu Tagomori
Department of Land and
Natural Resources
Kalanimoku Bldg. Rm. 227
1151 Punchbowl Street
Honolulu, Hawaii 96813

Dear Manabu:

17 rota r ch 1987

Ralph A. Patterson, Jr.
Hawau Project Manager

Although
last few weeks,
hearings last
items that we
relationship to

your schedule and mine haven't wmeshed w in the
I did run into Dan Lum between legislative
week. We had the opportunity to discuss three
have on our near-term schedule that have a
DLNR or the Land Board. These are:

1.

3-1{p- S 7 ' I L>J-. •;Nu',c<-2 .
0~fI~/'.£>~? "'")A-<l;rC-,

tIC 'Co /t/:~v -h !nut
07(i j" f)rlv:l« .c:..
rl, .3- 17-.1"7.

Project EIS

After a series of discussions, Thermal Power
company proposed, and the County Planning
Department agreed, to be the accepting agency
for an EIS covering our proposed 25 MW
development in Puna. The Notice of Preparation
was published in the OEQC Bulletin on February
23rd.

We recognize that DLNR has a strong interest in
the project and that the Department's
environmental obligations as specified in Title
13, Chapter 183 must be met before the Plan of
Operations can be approved. We had hoped it
would be possible to meet with you to discuss
the processing of the EIS before drafting and
mailing "request for comment R letters to
interested parties. Because of your busy
schedule, this has not been possible. Hence,
we are now in the process of drafting and
mailing the requests for comments.

Thermal Power Company, A subsidiary of Diamond Shamrock
Central Pacific Plaza. 220 South KIng Street. SUite t 750. Honolulu. Hawaii 96813 Phone 808 524-8940
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Mr. Manabu Tagomori
17 Harch 1987
page Two

We hope to schedule three public meetings
towards the end of this month, two on the Big
Island and one in Honolulu, to discuss the
project. One of the topics we would like to
cover is the processing procedures being
followed, and I consider it important that we
meet with you and/or your staff prior to those
meetings.

2. plan of Operations Amendment

The second matter Dan and I covered concerns
our plan for the pipeline and test operations
in conjunction with the agreement we made with
RCUH on the HGP-A project. In December, we
submitted an amendment to our existing Plan of
Operations whichcovers the pipeline and test
of the KS-lA well as well as some other plans
for our project; this submission was
acknowledged by Chairman Paty in a letter dated
February 5th.

As part of our planning and construction
scheduling we need to know the status of your
review of our amendment application.

3. Royalty Waiver

The last item I discussed with Dan concerned
the draft of a letter outlining our preferred
approach to a royalty waiver for the HGP-A
operations by amending the terms of the R-2
lease. If this approach is not acceptable, we
should discuss how Thermal should submit a
formal request for the waiver, as Chairman paty
recommended in his letter of February 5th.

Manabu, I am aware of the demands on your time created by
the water bill and other legislation. If it is possible I
would appreciate it if you could squeeze me into your schedule
sometime this week or next. A brief meeting where we can
catch-up on the above three items would be fine. My secretary
will contact your office to see if such a meeting can be
scheduled.

RAP/en
TAGOMLTR
cc: Mr. Dan Lum

Sincerely yours,

<»:
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Russell K"Burbank
PreSillMw·

December 8, 1986' '.' ,~ ,. ~.~; , ,~!"

Diamond Shamrock
Thermal Power Company

Mr. SUSU!lP one, Chairman
Board of Land and Natural Resources
P.O. Box 621
Honolulu, HI 96809

Dear Mr. Ono:

II ) 2: ]
v

Enclosed please find the original and 10 copies of the project
Application for a 25MW geothermal power plant on state Lease R-2
submitted by Thermal Power company as operator of Puna Geothermal
venture, a joint venture between Thermal Power Company and Amfac Energy,
Inc. This application is being simultaneously submitted to the County of
Hawaii for a geothermal resource permit.

The Project Application is designed to meet the guidelines for an
Environmental Impact Statement (EIS), should this be necessary. It also
covers all existing permitting regulations, inclUding the Hawaii County
Planning Commission's Rule 12 and the State Board of Land and Natural
Resources (BLNR) Plan of Operation (ro) (Administrative RUles, Title 13,
Chapter 183, section 55).

Although the permit requirements differ among agencies, a decision was
made early on to SUbmit an identical document to each agency with land
use jurisdiction, in the hope that a single document would reduce
confusion and avoid duplication. Therefore, we have attached reference
pages describing the permit requirements of your agency and identifying
where the requirements are met within the project Application. Language
from the pertinent rule appears in bold type, followed by the reference
to the project Application.

Thermal Power Company hereby requests that BLNR consider and approve the
plan of operations for the proposed 25MW power plant and well field
project.

If you have questions, please contact Maurice Richard, Senior Engineer,
at (415) 765-0306. Thank you for your consideration of this matter.

Sincerely,

;e..fi~7'j?~7~ ~
f? '-'-P-'£/..t. R?<'A.~-4...

RKB/dg/0540E

Thermal Power Company
A subsidiary ofDiamond Shamrock, 601 California Street, SanFrancisco, California 94108
Phone 415 981,5700, Telex 34387 DIASHAM SFO



'!.bermal POiIer COOIpany project Application

section 13-183-55 of the Board's regulations specify the required
contents of a Plan of Operation. The plan shall include:

(1) '!.be proposed location and elevation above sea level of derrick,
proposed depth, bottan hole location, casing program, proposed
well completion program and the size and shape of drilling site,
excavation and grading planned, and location of existing and
proposed access roads.

The drilling program is described in section 2, on pages 2-6 to 2-12;
Figure 2-2 shows the proposed locations. Bottom hole locations will be
supplied to BLNR on a confidential basis prior drilling.

The casing program is disCUssed on page 2-6. A final drilling program
will be submitted with specific well drilling requests.

(2) Existing and planned access, access controls and lateral roads.

Figure 2-2 shows existing and planned access and on-site roads. Fences
and gates are discussed in section 2. Traffic is discussed in general in
the infrastructure portion of section 3.

(3) Location and source of water supply and road building material.

Water
3-13
to be

sources are
and 3-14.
used.

described in section 2, page 2-23 and section 3, page
A borrow (cinder) pit off-site has been and will continue

(4) Location of camp sites, air-strips, and other supporting
facilities.

All supporting facilities are
2-5. No air strip is proposed.
emergency has been considered
at this tim:.

on-site and are shown in Figure 2-2 and
Access for a helicopter in case of an
but no regular use of a helipad is planned

(5) other areas of potential surface disturbance.

Figure 2-2 in section 2
permanently disturbed.
submitted to the county

shows the areas which will be temporarily and/or
A final grading plan for each area will be

prior to construction for ministerial approval.

(6) '!.be topographic features of the land and the drainage patterns.

SUrface disturbance, topographic features, and drainage patterns are
described generally in the section 4. Final grading maps will be
submitted to appropriate agencies.

Page 1



(7) Methods for disposing of well effluent and other waste.

The total injection concept proposed is described in sections 2 & 5. The
waste stream associated with the project is discussed in section 2.
Domestic waste is discussed in section 3.

(8) A narrative statement describing the proposed measures to be taken
for protection of the environment, including, but not limited to
the prevention or control of:

(A) Fires
(B) soil erosion
(C) Pollution of the surface and ground water
(D) Damage to fish and wildlife or other natural resources
(E) Air and noise pollution and
(F) Hazards to public health and safety during lease activities.

Mitigation measures are included in each section of the project
Application, relative to an identified impact.

(9) A geologist's preliminary survey report on the surface and
sub-surface geology, nature and occurrence of the known or
potential geothermal resources, surface water resources, and
ground water resources.

section 4 describes the geology of the proposed site, covering surface
and sub-surface geology, geologic hazards, topographic features and
drainage patterns. section 5 discusses surface and ground water
resources. Section 2 discusses the nature of composite fluid chemistry.
The geothermal resource is described in section 5.

(10) All pertinent information or data which the chairperson may
require to support the plan of operations for the utilization of
geothermal resources and the protection of the environment.

Pertinent information or data will be submitted as requested.

(11) Provisions for monitoring deemed necessary by the chairperson to
insure compliance with these rules for the operations under the
plan.

Provision has been made for monitoring in the following areas:

Air and noise quality: pre-exploration meteorological and ambient air
quality and noise measurements have been carried out for the last several
years. This information is available at the Planning Department, county
of Hawaii. The existing monitoring system will be continued, as
described in section 6.

Water quality: monitoring is discussed in sections 2 & 5.

Page 2
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19 December 198/f

Diamond Shamrock
Thermal Power Company

Mr. Susumu Ono
Chairman
Board of Land and
Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, Hawaii 96813 0:·

Dear Mr. Ono:
.. . CJ

In accordance with the Department of Land and NatuW;:.F.esou·rces
Administrative Rules, Title 13, Chapter 183-65 (7) (e), a 180 da;-extensi~of
our geothermal drilling permit for the well designated Kapoho State It I-A, on
DLNR Geothermal Resources Mining Lease R-2, is requested.

; ~ I

A permit to drill Kapoho State I-A was issued by your office on 28
March 198/f, based on the application filed by Thermal Power Company on 30
January 198/f.

As outlined in the permit application, Kapoho State I-A will be of a
different design, using higher grade casing and couplings than in the Puna
Geothermal Venture's previous exploratory wells at this site. Because of the
limited number of suppliers of this casing, and our specifications for premium
couplings which are only machined by a small number of manufacturers, the
logistics of the casing purchase and delivery have caused us to delay the start
of drilling.

Based on the casing and coupling delivery dates in Hilo, we now expect
that we will begin drilling Kapoho State I-A, in accordance with the previously
approved prograrp, during early April of 1985. Thus a 180 day extension of the
drilling permit is]requested.

Please contact me at the Honolulu office of Thermal Power Company if
you or your staff have any questions about the above request.

RAP/ern
cc: R. T. Pittenger, Thermal Power Co.

W. L. D'Olier, Thermal Power Co.
R. Chuck, Div. of Water & Land. Dev.

Thermal Power Company
A subsidiary of Diamond Shamrock, 1600 Kapiolani Boulevard, Suite 808, Honolulu, Hawaii 96814
PI10ne 808 944-5545



Diamond Shamrock
Thermal Power Company

Mr. Susumu Ono
Chairman
Board of Land and
Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, Hawaii 96813

Dear Mr. Ono:

19 December 1984

Ralph A. Patterson, Jr.
Hawaii Project Manager

In accordance with the Department of Land and Natural Resources
Administrative Rules, Title 13, Chapter 183-56, the approval of the
enclosed amendment to the Plan of Operation for the Puna Geothermal
Venture, for which Thermal Power Company is the operator, is hereby
requested.

The Plan of Operation covers the exploratory activities taking place
on the lands covered by State Geothermal Mining Lease R-2.

If there are any questions, please direct them to me at the Honolulu
office of Thermal Power Company.

RAP/ern
encl

Thermal Power Company
A subsidiary of Diamond Shamrock, 1600 Kapiolani Boulevard, Suite 808, Honolulu, Hawaii 96814
Phone 808 944-5545

~.



PUNA GEOTHERMAL VENTURE
12/18/84

Thermal Power Company, Operator

AMENDMENT TO PLAN OF OPERAnONS

Geothermal Resource Mining Lease No. R-2

Kapoho, Puna, Hawaii County, Hawaii

This Amendment supplements the existing Plan of Operation approved by

the Board of Land and Natural Resources on March 13, 1981. It is submitted for

approval in accordance with Section 13-183-56, Administrative Rules of the

Department of Land and Natural Resources. The approved Plan of Operations

stipulated that two exploratory geothermal wells would be drilled and flow tested

on State Mining Lease No. R-2. Thermal Power Company, Operator for Puna

Geothermal Venture drilled and completed the two wells as follows:

Completion Total
Well Date Depth Summary

Kapoho State I 11/12/81 7290' Tested geothermal fluids. Now
(KS j) suspended.

Kapoho State 2 4/02/82 8005' Tested geothermal fluids. Now
(KS 2) suspended.

Well Summary and History Reports were submitted to the Department of Land

and Natural Resources for Kapoho State I on December I, 1981 and for Kapoho

State 2 on August II, 1982. Flow testing of each well proceeded with some

difficulty because of high wellhead pressures and temperatures, but preliminary

flow rate measurements of a geothermal effluent particularly suitable for use in

electrical generation were obtained. Certain additional work was performed in

each well under letter notices from the Operator and approval by the Chairman;

these are cited in the previously submitted Well Activity Summary for each well.



At this time, both wells are suspended with deep, drillable cement plugs in the

wellbores to retain these wells in the safest mode until the exploration objectives

are completed.

Proposed Operations under this Amendment.

The Operator requires a confirmation of geothermal effluent quality and

well flow rate to provide a basis for considering development of Lease No. R-2 for

electrical power production. Operator plans to drill well Kapoho State IA during

the second quarter of 1985 to a total depth of l500 feet or less, from the existing

location which includes Kapoho State I, as shown on the attached Operations Map,

Exhibit A, and Site Plan, Exhibit B. Well IA would be a vertical twin to Kapoho

State I. Subsequent to completion, Kapoho State IA would be allowed to flow to

the atmosphere for a period of 12-15 hours in order to clear the well bore of the

fine, abrasive particulates that were found to be quite damaging to surface

control, measurement and safety equipment during the initial flow test events of

the first two wells. With proper planning and careful notification of the nearby

communities, the emissions from these brief, necessary flow operations had

minimal adverse effects; the same minimal impacts are expected during the

initial flowing of Kapoho State IA.

The proposed drilling and completion program for this exploratory well,

Kapoho State I-A, is attached as Exhibit C. A la-day drilling period is expected

but may be shorter or longer depending upon mechanical problems which may be

encountered while drilling. Upon completion of the initial flowing of the

-2-



well, the exhaust will be diverted to a system of control valves, abatement

devices, and piping to allow longer term well tests to evaluate effluent flow

parameters and their changes with time. These important flow test profiles will

provide essential technical data to evaluate wellfield development costs, power

cycle and generating plant equipment selections, environmental controls and total

project economics. The test is expected to last for a period of 21 days during

which the well flow will be abated and directed to a rock muffler similar in design

to those used successfully for noise control in the testing of Kapoho State I and

Kapoho State 2. During some or all of the test period, a separator may be used to

evaluate the quantity and quality of the expected two-phase flow; the output of

the separator will be chemically abated and exhausted to the rock muffler.

Throughout the testing, gaseous emissions will be monitored and abated in

accordance with Hawaii State and County regulations. Upon completion of this

initial flow test using the separator and rock muffler, the Operator will pursue

one of the following alternatives - a longer term flow test arrangement may be

desirable or required; produced geothermal liquids may be injected into Well

Lanipuna 6 via a short, temporary pipeline.

At the present time, the Operator has had discussions with Barnwell

Industries concerning the use of Lanipuna 6 for reinjection, but no final

agreements have been reached, nor has engineering for the pipeline system, and

procurement of required County and State permits, been completed. The second

alternative is to close in the well should no further testing be necessary. Details

of the arrangements for either of these two alternatives will be submitted to the

Chairman.

-3-



The existing location and drillsite, approximately 2 acres in size, is large

enough to accommodate the drilling rig and all support equipment as shown on the

attached Site Plan.

Entry to the drillsite will utilize existing private field roads. Traffic on these

roads will not be opened to the public and will be kept to a minimum with an

average of 10 employees on site during any working period. The source of water

for drilling operations will be a county water meter. No campsites, airstrips, or

other supporting facilities will be built or utilized under this Plan of Operation.

No other areas of potential surface disturbance will be created under this Plan of

Operation, other than the contingent fourth well. The Operations Map shows the

topography and drainage patterns in the vicinity of the existing drillsite and

access roads. Well effluent and drilling fluids will be held in the sump located

adjacent to the drill rig and will be evaporated therein. Any post-evaporation

residue will be tested for toxic substances and disposed of in accordance with

applicable State and local regulations. Human wastes will be accommodated in

chemical toilets.

Operator will prohibit open fires on drillsites and elsewhere on the lease. Trash

from operations will be hauled away; not burned. Soil erosion will be literally

nonexistent since all fluids will be confined to the drilling sump and little soil is

present on the two existing drillsites. No surface water courses are concident

with the drillsites. Ground water will be protected by the drilling procedures as

set fourth in DLNR Regulations in Chapter 183, Title 13 and by the casing and

cement specifications in the Drilling and Completion Procedures. There are no
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fish resources in the area of operations. Wildlife within the area will not be

significantly impacted by the drilling and flow testing which are fixed-site

procedures of relatively short duration. The gravel surface of existing roads will

hold vehicle operations to lower speeds which should favor safer road crossing by

all wildlife. Access road widths and drillsite areas will be kept to the smallest

practical dimensions to minimize the reduction of natural ground habitat.

Ambient air quality measurements recorded near the proposed site during the

HGP-A well EIS investigations indicated no levels of SOZ, HZS, CO, COZ, and NOZ

high enough to suggest adverse effects on flora and fauna. No public health

problems due to the proposed activities are anticipated. Air monitoring

equipment will be installed and operating during exploratory well drilling act

ivities. Noise levels and potential air emissions will be mitigated where possible

and will be kept at reasonable levels in compliance with applicable rules and

regulations, and should not create any adverse affects on the surrounding

properties. The existing drillsite is within the area of negative declaration under

the EIS for the flow testing of the HGP-A well.

The Lower East Rift Zone within the Puna District offers the best potential for

commercially developable geothermal energy in Hawaii, because of the intensity

of magmatic activity located there. The location (see map) of the proposed well

is approximately 1800 feet from the successful HGP-A geothermal well (6435 feet

deep). This well was drilled at an unique point on the East Rift where a

distinctive transverse feature crosses the rift. This transverse feature may be a

special locale of fractured rock above a shallow magma accumulation which is

-5-



providing the steam production found by the HGP-A well. Geophysical studies

which support the presence of a geothermal reservoir include microseismicity,

gravity, aeromagnetics, electric resistivity, reflection seismic, spontaneous po

tential and radon surveys.

Surface water sources in the Puna District are nearly nonexistent except for

isolated ponds, springs, or reservoirs. Most of the area consists of undissected

upland displaying few, if any, established stream channels. Groundwater

occurring in basaltic rocks underlying the area of operations is of poor quality and

is not utilized for any beneficial use at this time. Local water wells and now the

HGP-A geothermal well suggest that a classic Ghyben-Herzberg lens, in which

fresh water floats on a lens of salt ocean water, does not exist in this area of the

East Rift Zone. Anslyses of the fluids collected from the HGP-A well indicate

geothermal water of low chloride and moderate silica concentrations. The low

salinity may be the result of high temperature interactions with the basalt or it

may evidence barriers between the geothermal reservoir recharge from the large

annual rainfall known in the area (125 inches) and the ocean.

A revised Operations Map which illustrates Lease No. R-2, all existing geothermal

wells, and the Kapoho State lA drillsite proposed under this Amendment, is

attached.

It is noted that Lease No. R-2 is a part of the Geothermal Resource Subzone

created by Act 296, SLH 1983 and Act 151, SLH 1984 and that the proposed

pipeline and well, Lanipuna 116, are also within the subzones created by the above

actions.
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Kapoho State I A was permitted by an approved drilling permit issued on 28

March 1984 under the Department's Administrative Rules, Title 13, Chapter 183

65 (7)(c).

Activities covered by this Plan of Operations have been permitted by the

County of Hawaii under Special Use Permit 468.

Two contingent elements are proposed as a part of this amended Plan of

Operations.

I. A fourth well may yet be required to conclusively establish the

primary exploration objective which is an adequate and sound data

base on which to confidently make a decision to proceed with

geothermal electrical power development on Lease No. R-2. A

possible fourth wellsite, which would be on or near our existing

locations, has not been chosen. If a fourth well is considered, its

location, program and depth would be specified in an application for

Drilling Permit that would be submitted timely to DLNR.

2. If positive results are obtained from the flow testing of Kapoho State

IA, Operator would undertake the drilling of not more than 3

hydrologic observation holes of approximately 2000 foot depth. The

purposes of hydrologic holes includes delineation of the ground water

regime under Lease No. R-2, technical evaluation of a water supply

possibility for generating plant cooling water and injection character

istics of the formation. The specific program would be detailed in an

application for water well drilling permits to be submitted timely to

DLNR.

-7-
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If this Amendment to the existing Plan of Operations is approved, and the

proposed additional activity is successfully completed, Puna Geothermal Venture

plans to submit to the Board a new Plan of Operations for development of a

complete wellfield and geothermal electric power system.

RAP/ern

Exhibits: A. Operations Map

B. Site Plan

Co Drilling and Completion Program

12/18/84
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THERMAL POWER COMPANY, OPERATOR GEOTHERMAL WELL:
KAPOHO STATE I-A
EXHIBIT C

PROPOSED DRD.LlNG AND COMPLETION PROGRAM

I. Prepare second 10' x 10' X 10' cement-rebar wellhead cellar on existing location.
Set 30" conductor pipe through cellar floor.

2. Move in Drilling Contractor's rig; drill and set rathole.

(a) Notify Hawaii Board of Land and Material Resources (BLNR) 24 hours prior
to commencement of drilling.

(b) Confirm compliance with all permit requirements.

3. Spud hole with 12"''' bit and mud drilling fluid; drill to into top 20-feet of ground
water zone in expected 600-700' depth interval. Stop and sample ground water.

4. Drill ahead to 1400' depth. Open 12"''' hole to 17Yz" and then to 26" Control lost
circulation with LCM; cement severe lost circulation zones if required.

5. Run 20", 94 pound H-40 Buttress coupled casing to 1400'. Single stage Class G
cement with 40% silica flour; use appropriate excess slurry. Be prepared to
cement the 20-30" annulus with Redi-mix from the surface. W.O.C. 8 hours.

6. Land 20" casing. Weld on 21"''' 2000 psi wellhead.

(a) Pressure test the weld.

(b) Install B.O.P.E. consisting of a hydraulically-operated double ram blowout
preventer with one set each of pipe and blind rams, an expansion-type annular
preventer and a mud fillup line.

(c) Notify the Chairman of the Hawaii Board of Land and Natural Resources
(BLNR) in advance of B.O.P.E. test so that designated representative can
witness the test.

(d) Test each preventer, the stack, casing, kelly cock, master valve, check valves
in kill line, and blowdown line valve to 1000 psig, Enter test results on
contractor and operator daily reports.
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7. Install mud logging service at shoe of 20" casing before drilling out. Record
continuous mud in and out temperatures, H2S, CH4, CO2, lithology, and drilling
rate. Have pit level indicator and intercom to drillers station. Catch four sets of
50 gpm dry sample every 20'. Make daily copies of the mud log, keeping one (1)
copy up to date and spliced in trailer. Send five copies to:

THERMAL POWER COMPANY
60 I California Street
San Francisco, California 94 I08
Attention: Joe lovenitti

8. Drill 17l1" hole to 2700' depth with mud drilling fluid. Survey wellbore every 200'
or on bit change.

9. Run 13 3/8", 61 pound C-90 VAM coupled casing to 2700', with DV collar at 2500'.

(a) First stage 400 annular feet of Class G cement with 40% silica flour.

(b) Open DV collar, circulate out excess cement. W.O.C. 24 hours.

(c) Tension 13 3/8" casing with jacks and set extended casing in wellhead slips.

Second stage a low density spherelite cement through DV collar.
appropriate excess slurry to obtain uncontaminated cement returns.
DV tool with wiper plug.

Use
Close

10. Remove B.O.P.E. Stub the 133/8" casing and nipple up 21l1." 2000 psi x 13 5/8 3000
psi casing spool.

(a)

(b)

(c)

(d)

(e)

Pressure test the wellhead.

Install B.O.P.E. consisting of one 12" Series 400 gate valve, a 12" mud cross
with two side outlets for a kill line and a choke manifold, a hydraulically
operated double ram blowout preventer with one set each of pipe and blind
rams, a 12" expansion-type annular preventer, and a mud fillup line. A
rotating head may be added as directed.

Notify the Chairman of the Hawaii Board of Land and Natural Resources
(BLNR) in advance of B.O.P.E. test so that designated representative can
travel to the site and witness the test.

Test each preventer, the stack, casing, kelly cock, master valve, check valves
in kill line, and blowdown line valve to 1000 pslg. Record results on
contractor and operator's daily reports.

Confirm drillsite location and operation of all H2S safety equipment. Put all
drillsite personnel through H2S safety review including equipment downing by
each person.

Confirm kelly cock installation and operation between kelly and swivel.
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II. Drill 12l1." hole to approximately 4100' depth with mud drilling fluid.

(a) Survey hole at 500' intervals. Run maximum reading thermometers with each
survey.

(b) Continue mud logging as specified in 6k) with special emphasis on tempera
ture increases with depth.

12. Run 9 5/8", 47 pound, C-90, Hydril Triple Seal coupled production casing to bottom
of 12l1." hole, with DV collar 200 feet above casing shoe.

(a) Cool wellbore and first stage 400 annular feet of Class G cement with 40%
silica flour.

(b) Open DV collar, circulate out excess cement. W.O.c. 24 hours, cooling hole
as directed.

(c) Tension 9 5/8" casing with jacks and set extended casing in wellhead slips.

(d) Second stage a low density spherelite cement through DV collar.
appropriate excess slurry to obtain uncontaminated cement returns.
DV tool with wiper plug.

Use
Close

13. Remove B.O.P.E. Stub the 9 5/8" casing as directed.

(a) Install 13 5/8" x II" 3000 psi expansion spool and II" 3000 psi master valve.

(b) Reinstall B.O.P.E. as in 10(b) above; notify BLNR as in 10k) and test as in
10(d).

14. Drill 8 3/4" or 8V," hole, using fresh water as drilling fluid, to 6500 or 7500 foot
total depth as directed. Flow testing of incremental intervals of production zone
may be performed.

15. At total depth, hang or stand as directed, a drilled or slotted, 7", 26 pound, C-90,
VAM coupled, production liner which is to be lapped 200 feet inside the 9-5/8"
production casing.

16. Make a wireline run to bottom of 7" liner. Release rig and prepare for flow
testing.

ATTACHMENT
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ATTACHMF."'''' TO PROPOSED DRILLING AND ("~ '.{PLETION PROGRAM

11" - 3000 psi
REMOTE ACTUATED

STER VALVE

3-1/16" - 3000 psi
SWAB GATE

~11"-
CROSS

11" - 3000 psi
WING VALVE
(NOT SHOWN)

3000 psi

2-1/16" - 3000 psi
FLANGED OUTLETS

2-1/16" - 3000 ps
FLANGED OUTLETS

2" - 2000 psi
THREADED OUTLETS

FIGURE 8

11" - 3000 psi
MASTER VALVE

°o~oO rn 13-5/8" x 11" - 3000 psi
EXPANSION SPOOL

21'1/4" - 2000 psi x
13-5/8" - 3000 psi
CASING SPOOL

21-1/4" - 2000 psi
STARTING HEAD

KAPOHO STATE #3 PROPOSED WELLHEAD DESIGN
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