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Dr. Harry J. Olson

Hawaii Natural Energy Institute
University of Hawaii at Manoa
Holmes Hall 246

2540 Dole Street

Honolulu, Hawaii 96822

Dear Dr. Olson:

Thank you for your letter of August 21, 1989 advising the
Department of Land and Natural Resources of wvour plans to conduct a
down-hole temperature survey in Kapoho State Well 1-A located at
Kapcho, Puna, Hawaii,

In answer to your inguiry as to whether any permits are required
for the proposed temperature survey, our Department's Administrative
Rules, Chsapter 13-183, entitled "Rules on Leasing and Drilling of
Geothermal Resources" does not require the issuance of a permit for
such scientific monitoring purposes.

However, upon completion of such testing, please submit the results
of the survev to our office.

Very truly yours,
Vi il

CU

WILLIAM W. PATY
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August 21, 1989

Mr. Manabu Tagamori iy
Deputy Director R
Commission of Water Management S ot o
Department of Land and Natural Resources
Kalanimoku Building #227

1151 Punchbowl Street o
Honolulu, Hawaii 96809
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Re: Temperature Measurements in Geothermal Wells

Dear Mr. Tagamori:

The University of Hawaii at Manoa (UHM) and the Pacific International
Center for High Technology Research (PICHTR) are attempting to formulate a joint
geothermal research program with a consortium consisting of the Japanese
Ministry of International Trade and Industry (MITI), and four large Japanese
industrial companies headed by Sumitomo Metal Industries, Ltd. The first phase of
the program, in which UHM and PICHTR could achieve partnership status,
involves the testing of a Down Hole Coaxial Heat Exchanger (DHCE), in an existing
geothermal well in Hawaii. This program for geothermal research and
development, if successful, has the potential to result in multi-million dollar annual
funding for a period of four years, followed by the construction and operation of a
pilot geothermal generating plant in Hawaii.

The KS-1A and KS-2 wells have been identified as the only wells in Hawaii
that may meet the requirements of the DHCE program. Puna Geothermal Venture,
the owner of these wells, has indicated willingness to discuss offering these
geothermal wells for testing of the DHCE, providing that UHM obtains any
permissions or permits, if necessary, for a temperature survey to determine if the
wells have the required temperature levels and profiles for the contemplated
research.

The KS-1A and KS-2 wells are currently shut-in and plugged to a depth of
approximately 3,000 feet. Neither of the wells has appreciable wellhead pressure at
present; and no flowing or venting would be involved during the temperature
measurements. The temperature measurements would involve the opening of the
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wellhead valve and lowering a temperature probe to the top of the existing plug,
retrieving the probe from the well, and closing the wellhead valve. The survey would
be conducted by using either a thermister probe or a Kuster tool, and involve
equipment that would fit into the back of a pickup truck or a small pickup trailer.
The survey would be run during daylight hours as soon as possible, and would take
a day or less to complete.

I have contacted Maurice A. Richard, PGV's Hawaii Regional Development
Manager, for formal, written permission to take temperature measurements in the
KS-1A and KS-2 wells, and would appreciate it if you would let me know if the
Department of Land and Natural Resources will require a permit for the proposed
temperature measurements. If I can provide any additional information, I would be
pleased to meet with you or your staff to explain the measurements in more detail.

incerely,

Spark M. Matsunaga Fellow in
Geothermal Energy Research
University of Hawaii at Manoa



Mr. William Paty, Chairman

24 October 1988

Board of Land & Natural Resources

Kalanimoku Building
1151 Punchbowl Street #220
Honolulu, HI 96813

Dear Mr. Paty:
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Lease/Drilling Bonds

Pursuant to State Administrative Rules Title 13, Chapter 183, Sections 34 and
68, we submit the attached bonds with Amor VIII Corporation as Principal and

American Motorists Insurance Company as Surety.

These new Amor VIII bonds

will replace bonds previously submitted by Thermal Power Company

Bonds Ormat/Amor VIII

R-1 Performance bond
R-2 Performance bond
R-4 Performance bond
Well Indemnity bond

As always, if you have

Thermal Power
3sM 714 750 00 553 4472
3SM 714 751 00 553 4471
3SM 714 752 00 930 4593
3SM 714 749 00 567 7792
any dquestions regarding the above matter, or

require additional information,

524-8940 through October 28th.

please do not hesitate to call our office at

We are in the process of relocating our office to Hilo. After November
15, 1988 please foward any correspondence to us at:

Ormat Enerqgy Systems, Inc.
101 Aupuni Street Suite 1014-B

Hilo, Hawaii 96720

(808) 961-2184 Fax: 961-3531

encl
MAR/cn:0034
co M. Shimabukuro-DLNR

Sincerely youps"/

Maurice A. Richard
Hawaii Regional
Development Manager

ORMAT ENERGY SYSTEMS, INC. 220 s. King St. #1750 Hon., HI 96813

(808) 524-8940

610 East Glendale Ave., Sparks, Nevada 89431-5811 e Telephone (702) 356-9111 e Facsimile (702) 356-9125 e Telex 170030



This Bond Replaces Bond No. 567 7792
) BONL O, . 3SM 714 749 00

GEOTHERMAL RESOURCES WELL INDEMNJTY BOND - cium $7,500.00 Per 1:
($250,000 Statewlde Wal) Bond)

KNOW ALL MEN BY THESE PRESENTS:

That we, Amor VIII Corporation, gp Pr]nclpa]’ and American Motorists Insurance Co.
“organized and existing under and by virtue of the jaws of the STATE OF I1linois and
suthorized to transact surety business in the STATE OF HAWAIL, as surety, are held -
and firmly bound unto the State of Hawsll In the full and just sum of TWO HUNDRED
FIFTY THOUSAND AND NO/100 DOLLARS ($230,000,00) lswiul money of the United
Statles of America, to be pald 1o the sald State of Hawall, for which payment, well and
truly to be made, we do hereby bind ourselves, our helrs, executors, adminlstrators,.
successors and uslgns', Jointly and severally, firmly by these presents,

Signed, sealed, delivered and dated- this 7th __ gay of _ October

19 v

THE CONDITION OF THE ABOVE OBLIGATION IS SUCH THAT,

WHEREAS,, said principal Is about to acquire, drlll, redrlil, deepen, operate, malntain
or abandon a geothermal resources wells In the 5tate of Hawall and Is required to file
this bond In connection therewlth In accordance with Rule 9.4 of Regulution 8 of the
Department of Land and Natural Resources, State of Hawall,

NOW, THEREFORE, i sald Amor VIII Corporation ., the
above bounden principal, shall well and truy comply wiih all"the provisiont ol said
Regulation 8 and uhnlr obey all lawful orders of the Chalrman of the golrd of Land and
Natura) Resources, or his representative, If not appealed to the Board of Land and
Natural Resources, or upon aslilrmance .thereof by the Board of Land snd Natural
Resources, I{ appealed thereto, and shall pay all charges, costs, and expenses Incurred
by the Chairman or’ his representative, In respect of such well or the property or
properties of sald principal, or assessed against such well or the property or properties
of such principal, In puryusnce of the provisions of sald Regulation 8, then thly
obligation shall be voldj otherwise, It shall remaln In-full force snd ellect.

Amor VIII Corporation, /

Bys M%%r{

— Gt

__Approved as to form; . B . o

STATE OF CALIFORNIA, )

; SS.
COUNTY OF Los Angeles )

Bn this day of 00T 0% 1628 19 ,_‘before me Angela A. Rego




AMERICAN MOTORISTS INSURANCE COMPANY LD IGROUP
Home Office: Long Grove, IL 60049 L J

POWER OF ATTORNEY

Know All Men By These Presents:

That the American Motorists Insurance Company, a corporation organized and existing under the laws of the State of Illinois, and
having its principal office in Long Grove, lllinois, does hereby appoint *****#* ¥ ¥ XXXk k k s s aaakxk kxR R AR LXK XK R KRR
William J. Shupper of Los Angeles, California¥¥¥¥ae gttt kees e

its true and lawful agent(s) and attorney(s)-in-fact, to make, execute, seal, and deliver during the period beginning with the date of
issuance of this power and ending December 31, 1988, unless sooner revoked for and on its behalf as surety, and as its act and

deed: Any and all bonds and undertakings provided the amount of no one bond
or undertaking exceeds TWO MILLION DOLLARS ($2,000,000,00 )%3#%%¥%#% %5454 %% %

EXCEPTION: NO AUTHORITY is granted to make, execute, seal and deliver any bond or undertaking which guarantees the
payment or collection of any promissory note, check, draft or letter of credit.

This authority does not permit the same obligation to be split into two or more bonds in order to bring each such bond within the
dollar limit of authority as set forth herein.

This appointment may be revoked at any time by the American Motorists Insurance Company.

The execution of such bonds and undertakings in pursuance of these presents shall be as binding upon the said American Motorists
Insurance Company as fully and amply to all intents and purposes, as if the same had been duly executed and acknowledged by its
regularly elected officers at its principal office in Long Grove, Illinois.

THIS APPOINTMENT SHALL CEASE AND TERMINATE WITHOUT NOTICE AS OF DECEMBER 31, 1988.

This Power of Attorney is executed by authority of a resolution adopted by the Board of Directors of said American Motorists
Insurance Company on May 20, 1981 at Long Grove, lllinois, a true and accurate copy of which is hereinafter set forth and is
hereby certified to by the undersigned Secretary as being in full force and effect:

“VOTED, That the Chairman of the Board, the Chairman, the President, or any Vice President, or their appointees designated in writing and filed
with the Secretary, or the Secretary shall have the power and authority to appoint agents and attorneys-in-fact, and to authorize them to execute
on behalf of the Company, and attach the seal of the Company thereto, bonds and undertakings, recognizances, contracts of indemnity and other
writings, obligatory in the nature thereof, and any such officers of the Company may appoint agents for acceptance of process.”

This Power of Attorney is signed, sealed and certified by facsimile under and by authority of the following resolution adopted by
the Board of Directors of the Company at a meeting duly called and held on the 20th day of May, 1981:

“VOTED, That the signature of the Chairman of the Board, the Chairman, the President, any Vice President, or their appointees designated in
writing and filed with the Secretary, and the signature of the Secretary, the seal of the Company and certifications by the Secretarr‘, may be affixed
by facsimile on any power of attorney or bond executed pursuant to resolution adopted by the Board of Directors on May 20th, 1981 and any
such power so executed, sealed and certified with respect to any bond or undertaking to which it is attached, shall continue to be valid and
binding upon the Company.”

In Testimony Whereof, the American Motorists Ingurance Company has caused this instrument signed and its corporate seal
o Bth August .

to be affixed by its authorized officers, this ____OTN __ day of u ,19

Attested and Certified: AMERICAN MOTORISTS INSURANCE COMPANY
m ) W ¥ s

R.H.) retary " G. H. Kasbdhm, Vice President

STATF OF ILIINOIS -

COUNTY OF LAKE

1, Olga W. Bennett, a Notary Public, do hereby certify that G. H. Kasbohm and R. H. Johnson personally known to me to be the

same ns whose names are respectively as Vice President and Secretary of the American Motorists Insurance Company, a

Corporation of the State of lllinois, subscribed to the foregoing instrument, appeared before me this day in person and severally
acknowledged that they being thereunto duly authorized signed, sealed with the corporate seal and delivered the said instrument
as the free and voluntary act of said corporation and as their own free and voluntary act for the uses and purposes therein set forth.

.CQ%@ . BonniZl

Olga W. Bennett, Notary Public

My commission expires: November 18, 1988

FM 8364 786 1M PRINTED IN U.S.A.
Power of Attorney—Term

COrmae— TOLULEURNTA
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Procedure to set plug in KS-1A

1. Burn gases and then pump water at 14 gpm to cool the well for about 8
hours.

2. Increase flow rate by 7 gpm after each 4 hours and continue pumping
till WHP is zero.

3. Flow water into KS-1lA under gravity till temperature at 3000' is
below 2000F. Water level is expected at about 600' depth at this
time.

4. Insert 9 5/8' wiper plug at wellhead and push it down in 9 5/8"
casing. (Note: wiper plug will go through non concentric casing at
the top due to its flexible sides).

5. Mix 250 linear feet of cement with 40% silica flour, 3% gel and 0.5%
CFR-2.. (All of this except cement is available at HT&T yard). Slurry
weight 15.5 1bs per gallon. Batch mix cement in ready mix truck and
pump with B. J. cement pump through 3" side valve.

6. Put another 9 5/8" wiper plug at well head and displace cement to
3000' depth. Displace it with 220 bbls of amine water. This volume of
water will determine the depth of the plug.

Calculations
casing volume per foot 0.411 cuft/ft
volume of 250 linear ft cement 250 x .411 = 102.76 cuft
for 40% SiO flour, class G, 15.5 1bs/gal slurry, ome sack of
cement produces 1.62 cuft of slurry volume (Red book, p.68).

number of sacks = 102.76
1.62 = 63.43 sacks

so 65 sacks of cement needed.

water requirement = 6.8 x 65 = 442 gallons of water needed to mix
cement.

3000' ft to displacement = 0.411 x 3000 = 1233 cuft = 220 bbls

cement density = 94/1bs/cuft = 94 1lbs/sk

weight of cement = 94 x 65 = 6110 1bs.

3% Gel (by weight) = 0.03 x 6110 = 183.3 1bs.

0.5% CFR-2 (by weight) = 0.005 x 6110 = 30.55 1bs.

70 1bs of Si0p flour = 1 cuft

volume of 40% SiO flour = 65 cuft cement x 0.4 = 26 cuft

weight of Si0 flour = 26 x 70 = 1820 1bs.



October 7, 1987

Mr. Ralph A. Patterson

Project Hanager

Thermal Power Compeny

220 South Xing Street, Suite 1750
Henolulu, Hawsail 96813

Deay Mr. Potterson:

In accordance with Section 13-183-6 of the Department of Land and
Hatural Resources' Administrative Nules on the Leasing and Drilling of
Geothermal Resources, our Division will begin conducting bi-weekly
ingpections of geothermal wells--Kapoho State Mo, 1, 2, and 1-A.

Since vehicular sccess to the wells would facilitete inspection, we
respectfully request a key te the access gate at the geothermal project
site for use by our inspector on Hawaii, Mr. Morrisz Ota.

We look ferward to your consideration and ccoperation on this
matter. Should you have any questions, pleasc contact Mr. George
iMatsumoto at 548-7619,

Sincerely,

MANABU TAGO!ORI
?t‘!argager-Chief En‘g‘ineer

DN:DL:dh
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:'r, Ralph A, Patterson, Jr,
tawall Project Manager

Thermal Power Companyv

220 Seouth King Street, Suite 1750
tHonolulu, Haweil 86813

Densr &r, Patterson:

Second Amendment Plan of Operations
Geothermal Minine Lease R-2, Hawaii

Your second amendment to the Plan of Operations covered by State
ficothermsal Resource Mirning lLease R-2, hss been reviewed in sccerdance
with the Department's Administrative Rules, Title 18, Cheapter 183.

You are hereby pranted zpprovel of vour proposed smendmernts to
the Plan of OUpcrations subject te all applicable statutes, ordinances,
rules and reguleticns of the Federal, Stste and County governments, and
the following conditions:

(1) The saspplicant shall submit & detailed map showing the pipeline
{(18-irch steam and 3-inch brine) route from Well ES-1A to the
HGP-A plant, including the preposed extension of the pipelines to
Well X8-2.

(2) The anplicant shall notify the Depertment of anvy changes to the
maintenance and operstion of the existing air and nolze monitoring
program,

(3) The epopllicarnt shall submit &n as-built drawing of Well Ef-2 and
ehall file with the Chsgirpersern, on gnnropriste application for
nermission to modify the KE-2 woll,

{4) The spplicant ghsll eubmit in & tirelv manner, all reports pertaining
tc the meintenance and oneraticr of the plan and to revenucs
received by the IIGP-A {acility,

{5) Prior tec conducting anv cxperimental well irjecticn tests of
ceathermal fluids oy rasesz, the anplicant shall subnmit 2 subreqguent
errcadmert to the Plan el lpervntinns te the Tepartment for

stroval,

A 3
podd AN



La—

tir. Ralph Pstterson

(6)

ael

N’

2- o April 25, 1987

The durationn of the amended cncrations shall nat exceed four (4)
vears from the date of approval,

Al activities on the leased lands covered by State Ceothermal
Resource biining Lease 5-4602 sheall be subject to the approvsl of
the lessce.

Very iruly vours,

WILLIALI W, PATY
Cheirperson of the Board

Board Hembers
Mr, Mike Shimsbukuro
County of Hawsall Planning Dent.
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CERTIFIED MAIL

Mr. Maurice Richard
Thermal Pcwer Company
€01 California Street
San Francicscc, C2 ¢4108

Dear Mr. Richard:

Time FExtension to Special Permit MNo. 4€R
Tax Map Key: 1-4-0Ol:vortions 2 and 19

Tre Plannirg Commission at its duly held public hearinc c¢n
August 2€, 198€, voted to approve your recuest for a <¢-year time
extension (until October 15, 1°90) to Condition No. 18 of Special
FPermit lo. €€& which allcwed the drilling and evaluation of two
successful exploratory geotltermral wells at Karoho, Puna, Hawaii.

Arprovel of this recuest is basecd on the following:

The basic purpose of the Special Permit issued in 1°E8C was
fcr the drilling and evaluation of two exploratory geothermal
wells, Thk2 permit was subsequently amended in 1984 to include
the rhrase "two csuccessful exploratory wells.® “"Successful”® is
defined as a well capable of producirg 100,C0C0 pourds cf steam
per hour. 7To cate, tlree wells have been cdrilled (KS-1, KS-1lA
and XS-Z). None of these wells are deemed "successful® and the
applicant intends to o further testing and evaluation of the
potential resource from one of the wells, namely KS-1A,

It is cCeterminecd thet the approval cf thre time extensicn
reguest will not be contrary to the original reasons presented
in the granting cf the Special Perrit. Further, the recuest
will still be consistent with the purpose and intent of imposing
such time performance conditicns., The purpose of stipulating
time performance conditions is to assure that the development
granted by the Special Permit is implemented or cores to
fruition in a timely fashion.

Tke drilling of KS-1A was ccirpleted during the latter part
of 1¢€5. It is felt that the additional time granted will allow
the applicant to acdecguately ccrplete ite testing programs in
order to ascess the pctential ceothermal rescerveir of this
scection cf the Kapoho area.




[~ &

I‘r. Maurice Richard

Septemker 4, 1986

fage 2

The work which has bean done to date in compliance with the

requirements of the Special Fermit represents a significant
investment and cormitment by the applicant. Further, the
arplicant has proven to be a responsible operator in its
cooperation with the governnental agencies, general public, and
residents and landowners in the area. Thus far, the activities
permitted by the Special Permit have been accomplished in
compliance with all other permit conditions, ordinances and

requlations.
The approval of this particular request will not result in

any physical expansion of the two 2-acre drilling sites which
were approved under this Special Permit,.

Based on the foregoing, it is determined that approval of the
{-vear time extension to Condition lNo. 18 until Cctober 15, 16¢C, is
warranted as it will provide the applicant with additional time to
complete its explcratory and evaluation progran.

Please feel free to contact the Planning Department if there are
any questions on this matter.

Sincerely,

g \ 5. e8P C. ?
.f"_,,_,_, ?/’/.a »~ - " A P &--.,

/ i s

Arthur W. Martin
Chairmman Pro Tem, Planning Commission

cc: Department of Public Work:
Cepartment of Water Supr
County Real Prcperty Tax ivision

bcc: Plan Approval Section
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MEMORANDUM FOR THE RECORD
FROM: Dean Nakano

SUBJECT: Request for Extension of Confidentiality Period
for Kapoho State No.1-A

Pursuant to a request from Thermal Power Company, a meeting was held at
the DOWALD conference room on August 13, 1986. In attendance were the
following people:

Ralph Patterson Thermal Power Co.
Richard Pittenger Thermal Power Co.
Manabu Tagomori DOWALD
Albert Ching DOWALD
Dan Lum DOWALD
Dean Nakano DOWALD

The meeting was held to discuss the confidentiality period of records and
reports submitted to DLNR. Chapter 183 of the Department’s Administrative
Rules on Leasing and Drilling of Geothermal Resources presently requires that
all submitted data be kept confidential as a trade secret for a period of one
yvear from date of receipt, or longer at the discretion on the board.

Per our records, the drilling of Kapoho State No. 1-A (KS 1-A) was
completed on September 3, 1985 and well information and reports were received
by DLNR on February 3, 1986. Pursuant to our rules, this submitted data shall
be held confidential until February 4, 1987.

Mr. Patterson presented Thermal Power Co.’s request for an extension of
the confidentiality period from one year to ten years, for some of the KS 1-A
data submitted to DLNR. Mr. Pittenger further stated that the 10 year
extension is being requested due to the proprietary nature of the data and the
current competition between Puna Geothermal Venture (PGV) and True/Mid-Pacific
Geothermal Venture.

Thermal Power was advised to submit the extension request in writing,
indicating what type of data could be released and what should remain as
proprietary. Mr. Patterson agreed and stated that a letter request would be
forthcoming.

Mr. Patterson also provided the following information on the current
status of Kapoho State No. 1-A:

1) The well is shut-in and is experiencing continuous gas build-up
within the casing. This gas build-up is causing the water/gas
interface to move downward within the casing as pressure increases.
This increase of wellhead pressure requires periodic bleeding of the
well and the burning off of methane gas.

2) Surveys have shown that some corrosion is taking place within the
casing at the area of the water/gas interface. In order to inhibit
this corrosion, a water/amine mixture is being injected into the well
to coat the casing.

3) In addition, periodic down-hole temperature, pressure and caliper
surveys are currently being conducted at KS 1-A.

Mr. Tagomori requested that the results of these periodic surveys be
submitted to the Department as required by our rules and regulations.




Mr.

Pittenger provided the following update on the status of the proposed

KS 1-A and HGP-A pipeline project:

1)

2)

3)

4)

Mr.

Certain details of the pipeline project are still under negotiation,
and the final contract agreement between PGV, RCUH and NELH is
currently being reviewed.

The contract is expected to be finalized within 2 weeks and a reply
to DOWALD’s earlier request for additional information concerning the
project will be forthcoming.

The previous proposal for NELH and PGV to share any remaining revenue
from the sale of steam over and above the cost to operate the HGP-A
plant and the cost of the pipeline has been withdrawn.

The flow test data from the wellhead on through to the power plant
facility will be made available to the public. However, all downhole
data resulting from the pipeline project will be held confidential.

Patterson concluded the meeting by stating that a petition to modify

the Underground Injection Control (UIC) line in the Kilauea lower east rift
zone has been submitted to the Department of Health for consideration. The
petition requests that a portion of the Kapoho area on the island of Hawaii be
reclassified as an exempt agquifer in accordance with the Department of
Health’s Administrative Rules, Title 11, Chapter 23, Section 11-23-04.

Dean Nakano
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AUG 27 1986

Mr. Albert Lono Lyman
Planning Director
Planning Department
County of Hawaii

25 Aupuni Street

Hilo, Hawaii 96720

Dear Mr, Lyman:

The Department of Land and Natural Resources has no objections to
the approval of the amendment referenced in vour memorandum dated
July 22, 1986, regarding Thermal Power Company's request for a
three-vear extension of Special Use Permit #468. The approval of the
amendment authorizing the continuation of exploratory evaluations of
geothermal well, Kapoho State No. 1-A, and additional geophysical
surveys is not in conflict with our Department's Administrative Rules or
the provisions of State Geothermal Resource Mining Leases R-2 and
S-4602.

Thank you for the opportunity to review and comment on the
request by Thermal Power Company. In addition, the Department
respectfully asks that copies of Rule 12 as adopted recently by the
Planning Commission be forwarded to our office at your earliest
convenience. Should you have any questions, please contact Mr. Manabu
Tagomori at 548-7533.

Very truly vours,

o c¥

SUSUMU ONO
_ Chairperson of the Board
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PLANNING DEPARTMENT
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25 AUPUNI STREET @ HILO, HAWAII 96720 DANTE K. CARPENTER

(808) 961-8288 Mayor
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Susumu Ono,~Chairman
Department of Land and
Natural Resources

P: 0. Box 621
Honolulu, HI 96809

Dear Mr. Ono:

Time Extension to Special Permit No. 468
Thermal Power Company

This is a follow-up to our memorandum of July 22, 1986
requesting comments on the request filed by Thermal Power Company
for a time extension to Special Permit No. 468 which allowed for
drilling and evaluation of two successful exploratory geothermal
wells on four acres of land situated within the State Land Use

Agricultural District at Kapoho, Puna.

The Planning Commission will be conducting a public hearing on
the request on August 28, 1986. We would, therefore, appreciate any

comments that you may have on the request to extend the life of the
Special Permit by that date.

Enclosed for your use is another copy of the request. Should

you have any questions, please feel free to contact us.

Sincerely,

QL

ALBERT LONO LYMAN
Planning Director

NH :wk

Encl.



MEMORANDUM:
PLANNING  DEPARTMENT = County of Hawaii, Hilo, Hawaii 96720
DPW R &D Dept. of Agr. July 22, 1986

To: DWS ; Police Helco-Eng.Div. Date:
Highways Fire (DLNR )
Health Soil Conserv. Rod/Brian

From: Planning Director Q)  Dee-

Subject: Amendment to Special Permit No. 468
Extension to Life of Permit
Thermal Power Company
TMK: 1-4-0l:Pors. 2 & 19

The attached amendment to Special Permit 468 is being transmitted
for your review and comments. May we please have your written
comments by August 5, 1986.

Thank you very much.

NH:1lv
ALt



< Diamond Shamrock
Thermal Power Company

Al Lono Lyman
Planning Director
County of Hawaii
25 Aupuni Street
Hilo, HI 96720
July 11, 1986

Dear Mr. Lyman:

Enclosed please find a request to extend Special Use Permit #468 for a
period of three years. PGV is requesting no change in any permit
conditions. A1l conditions will be complied with as in the original
permit.

The exploration program carried out under the existing Special Use Permit
#468 issued to Puna Geothermal Venture by Hawaii County provided for the
drillng, completion and flow testing of two exploratory wells on the
Kapoho State lease. This permit was extended for three years on November
22, 1983. The Special Use Permit was amended on February 9, 1984 to
allow a replacement well to be drilled. The purpose of these wells was
to demonstrate the northeastward extension of the high temperature
geothermal reservoir discovered in 1976 by the Hawaii Geothermal Project.

Continuing exploratory evaluations require the extension of the existing
Special Use Permit for three years. Three separate technical programs
are contemplated, with a common objective of obtaining substantial
additional information about the extent, behaviour and processes of the
Kapoho geothermal reservoir. This work is preparatory to the development
of the commercal phase of the project. These programs are explained
below.

Thermal Power Company
A subsidiary of Diamond Shamrock, 601 California Street, San Francisco, California 94108
Phone 415 981-5700, Telex 34387 DIASHAM SFO



1.

Long term test of PGV Well KS-1A. KS-1A will be used in a flow

mode to supply geothermal effluent to the HGP-A Plant and Puna
Research Facility. Well KS-1A, with a 2444-foot perforated
interval between 4061 and 6505 feet, is believed to be completed
in the upper portion of the geothermal reservoir; this reservoir
is believed to extend to greater unknown depths. The HGP-A
discovery well, with a 3550-foot completion interval between
2900 and 6450 feet, may be producing from two different zones
and fluid sources. An intended 3-4 year flow test will be
evaluated against the five year production record of the HGP-A
well to obtain new insights to optimal reservoir development and
production.

Continuing evaluation of the KS-1A well. In a safe and cost

effective program correlated with ongoing studies of the KGP-A
well, an evaluation will be made of the KS-1A well including
shut-in wellbore observations and sampling of pressure,
temperature, fluids and chemical species correlated with depth.

Geophysical Analysis:

Additional geophysical surveys (to be executed and) calibrated
with all existing well data, to refine a baseline data bank on
the geothermal vreservoir extent, internal qualities and
production potential.

In addition to the technical evaluation of the wells, further studies of
the Kapoho leasehold for wellfield development are to be carried out in
support of the planned 25 MW power plant. These are expected to include
studies of well pad locations, surface usage plans and hydrology studies
and fluid injection tests.

We appreciate your prompt attention to this matter. If more fnformation
is required, please contact us immediately.

KJT/dg
0307E

Sincerely,

Maurice A. Richard
Senior Engineer

cc: R.A. Patterson/R.T.Pittenger/M.A.Richard
K.J. Tobias/S/R. Office
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May 8, 1986

Mr. Joe L., lovenitti

Senior Geologist

Diamond Shamrock

Thermal Power Company

3333 Mendocino Ave,, Suite 120
Santa Rosa, California 95401

Dear Mr. Iovenitti:

As requested, the Department of Land and Natural Resources is
forwarding two copies each of the Underground Injection Control Maps
for the following USGS topographic quadrangles: Pahoa South, Psahoa
North, and Kapoho.

Furthermore, please be advised that the Department has not
received the data for Kapoho State No. 1-A as requested in our earlier
letter to your office dated April 1, 1986. Pursuant to the Department's
Administrative Rules, Title 13, Chapter 183, "Rules on Leasing and
Drilling of Geothermal Resources", we had requested for our records,
the temperature, pressure and spinner surveys, in addition to the water
sample analyses conducted by Pruett Industries International.

Your timely submittal of all data related to the production or
utilization of geothermal resources will be greatly appreciated and shall
be kept confidential. Should you have any questions or if we can be of
any further assistance, please contact me at (808) 548-7533.

Sint:erelv e

e

MAN BU TAGOM RI
anager-Chief En ineer

DHN:ko
Enc.



< Diamond Shamrock
¥ Thermal Power Company

April 22, 1986

State of Hawaii

Dept. of Land & Natural Resources
Division of Water & Land Development
P.0. Box 373

Honolulu, HI 96809

Attn: Mr. Manabu Tagamori

Gentlemen:

As per my telephone conversation with Mr. Dean Nakano, Thermal Power
Company requests two copies of the "Underground Injection Control" 1line
map as designated by State of Hawaii Department of Health, for the

following U.S.G.S. topographic maps: Pahoa South, Pahoa North,

and
Kapoho, all in Hawaii County.

Thermal will cover any handling and/or postage fees associated with this
request. Your cooperation is appreciated.

Sincerely yours,

\:}g&_ :§c>0€av;\ﬁ\J

J. L. Tovenitti
Senior Geologist

JLI/bbd
JLIO31
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Thermal Power Company

A subsidiary of Diamond Shamrock, 601 California Street, San Francisco, California 94108
Phone 415 981-5700, Telex 34387 DIASHAM SFO



<SE Diamond Shamrock
Thermal Power Company

March 24, 1986

State of Hawaii

Department of Land and Natural Resources
Division of Water and Land Development
Kalanimaku Bldg., Room 227

1151 Punchbowl Street

Honolulu, Hawaii 96813

Attention: Mr. Manabu Tagamori
Gentlemen:

Thermal Power Company requests the chemical results of the
top of the basal water analyses from samples collected
from Thermal’'s KS-1 and KS-1A and Barnwell Industries,
Inc. Ashida 1, Lanipuna-1 and 1 Redrill, and Lanipuna-6.

Your cooperation in this matter is appreciated.

Sincerely,

\ .
e Do gei W

J. L. Tovenitti

Senior Geologist

JLI/ma

cc J. J. Hebein
R. A. Patterson

Thermal Power Company -
A subsidiary of Diamond Shamrock, 3333 Mendocino Avenue, Suite 120, Santa Rosa, California 85401

Phone 707 576-7022
wE 325/8¢
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April 1, 1986

Mr. Ralph A. Patterson
Project Manager

Thermal Power Company

220 South King St., Suite 1750
Honolulu, Hawaii 96813

Dear Mr. Patterson:

The Department of Land and Natural Resources has been advised
that periodic wireline surveys are being conducted at Kapoho State No.
1-A. It is our understanding that temperature, pressure and spinner
surveys, in addition to water sample analyses are being conducted by
Pruett Industries International.

In accordance with DLNR's Administrative Rules, Title 13, Chapter
183, "Rules on Leasing and Drilling of Geothermal Resources", we
request the timely submittal of all data related to the production or
utilization of geothermal resources. All submitted information concerning
Kapoho State No. 1-A will be kept confidential as a trade secret for a
period of one year from the date of receipt, or longer at the discretion
of the Board.

Your attention to this matter is greatly appreciated. Should you
have any questions, please contact me at 548-7533.

\Sin;;:erely ST g

; Pl
" MANABU TAGOMORI
i Manager-Chief Engineer

i

8
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January 22, 1986

Mr. Ralph A. Patterson
Project Manager

Thermal Power Company

220 South King St., Suite 1750
Honolulu, Hawaii 96813

Dear Mr. Patterson:

In accordance with the Department of Land and Natural Resources
Administrative Rule 13-183, Rules on Leasing and Drilling of Geothermal
Resources, we request the timely submittal of the following data for
Kapoho State-1A:

Drilling log and core report

Well history report

Well summary report

Drawing of as-built section of completed well
Induction electrical log

(= = B o B« 1 =

In addition, as specified in the Geothermal Resource Mining Lease
R-Z, please furnish all physical and factual exploration results, logs,
surveys, well test data and any other data resulting from operations
under the lease.

Thank you for your continued cooperation and we look forward to
the receipt of all the requested information. Should you have any
questions, please feel free to contact me at 548-7533.

\ Sinc‘;erely i

Manager-Chief Engine

DN:ko



OO

Diamond Shamrock

Ralph A. Patterson, Jr.

Thermal Power Company Hawaii Project Manager

28 October 1985

30 ayy

Mr. Albert L. Lyman ;;; b
Planning Director Aties o
County of Hawaii i é&
25 Aupuni Street 3 g
Hilo, HI 96720 =3 i
(53]
= Ro
—*

L

Dear Mr. Lyman:

In the course of our flow testing of the KS-1A geothermal well
after the initial 4-hour venting on 14 October, we have observed a
gradual increase in the total mass flow of the well. At the same
time, the geothermal liquid samples have remained dirty and there
have been several cases of abrasive materials passing through the
test piping, as evidenced by the sounds in the pipes.

Accordingly, under the terms of Special Use Permit #468, we are
requesting permission to conduct a second period of vertical venting
to further clean out the wellbore, as follows:

Date: Wednesday, 30 October 1985

Time: Begin at 8:00 a.m. for no more than 8 hours

Schedule: It is planned to shut-in the well for 15 minutes
then open it to vertical flow for 15 minutes;
shut-in for 30 minutes and then open vent for 30
minutes; shut-in for 60 minutes and then open for 60
minutes. The 60-minute cycle would then be repeated
as necessary if debris continues to be discharged.

As was the case during the 14 October event and the flow
testing since that time, we will continue to monitor noise, air
emissions and plume dispersal as outlined in my letter of 23
September 1985 which forwarded the Test Monitoring Plan for the KS-1A
well. Area residents will be notified of the testing through the
newspapers and by a press release to the Hilo radio stations. The
narrative report of the test period will include the vertical venting
commentary for this second event.

Thermal Power Company, A subsidiary of Diamond Shamrock
Central Pacific Plaza. 220 South King Street, Suite 1750, Honolulu. Hawaii 96813 Phone: 808 524-8940



Mr. Albert L. Lyman
Page Two
28 October 1985

A revised testing schedule is enclosed.
Please call me if you have any questions.

Sincerely yours,

RAP/crn
enclosures

o] o3 DOWALD
D'Olier
Pittenger
Bowden
Goyal
Tobias
Nakaji
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Revised: 10/28/85
FLOW TEST PROGRAM FOR KS-1A

Geothermal well flow testing is the most critical undertaking faced in the
Puna Geothermal Field. The task 1is complex, difficult and vulnerable to
upset. Several iterations of our objectives and procedures, against our
experience with KS-1 and KS-2, have simplified and focused our flow test
program for KS-1A. The chief elements are as follows:

0 Water injection test immediately following completion of
drilling and casing.

0 Slow static wellbore warm-up followed by controlled 1low volume
flows to achieve gradual and complete heat-up of casing and
concrete sheaths.

Y Initial full opening on vertical venting to flush debris.

Y Twenty days of continuous flow to separator for precise
identification of steam volumes and liquid fraction.

Y Noise abatement by use of a rock muffler and HoS abatement by
chemicals during the flow test.

Schedule (estimated)

3 Sept. Complete drilling activities; release drill rig.
4 Sept. Injection test.
4-11 Sept. Rig move-out.

4 Sept.- 6 Oct. Static well warm-up.
7-13 Oct. Low rate flow (trickle flow).
14 Oct. Vertical venting on initial full flow.

14 Oct.-4 Nov. Flow testing through rock muffler with abatement

systems.
30 Oct. Vertical Venting
31 Oct. Flow test suspended.

31 Oct.-11 Nov. Well stabilization.
12-15 Nov. N> gas injected into well bore (tentative).

16 Nov. Well shut-in.
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Qotober 29, 1985

Mr. Ralph A. Patterson, Jr.
fawaii Project Manager

pPiamond Ehamrock

Thermal Power Company

220 South Kinyg St.,, Suite 1750
Honolulu, HI %6813

Dear Kr. Patterson:

This letter responds to your request outliaed in your letter
dated Qctober 28, 1983, to conduct a second period of vertical
venting c¢f the KS-1A geothermal well,

Your reguest is approved subject to:

b Compliance with the venting schedule indicated in your
October 28 letter.

2 Hotification of area residents prior to commencing the
venting.

3. Monitoring ¢f noise and air emissions and plume dispersal
as outlined in your September 23 letter.

4. Compliance with all other applicable conditions of Special

Permit Mo. 468.
Sincerizf, -qﬁgj
ALBERT LOS0O LYHAR
Planning Director

AlLlL::agb

cc:/ﬁchLD
K. Tovias
A. Nakagi
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Diamond Shamrock
Ralph A. Patterson, Jr.

Hawaii Project Manager

Thermal Power Company

16 October 1985

Mr. Manabu Tagomori

DLNR - Division of

Water & Land Development
Kalanimoku B1dg. Room 227
1151 Punchbowl Street
Honolulu, Hawaii 96813

Dear Mr. Tagomori:

In response to your request of October 9th,
copy of the daily drilling report for 23 August 1985, which reported

the BOPE test for the 9-5/8" casing.
Please note that we have moved our Honolulu office,

your records accordingly.
Si nﬁcze]%y zu’;%@«m

I have enclosed a

and change

RAP/crn
enclosure
cc: Mr. W. L. D'Olier
{4
c_ O
rrs - e o
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Thermal Power Company, A subsidiary of Diamond Shamrock
Central Pacific Plaza, 220 South King Street, Suite 1750, Honolulu, Hawaii 96813 Phone: 808 524-8940



GEORGE R. ARIYOSHI RECt\V \',U

GOVERNOR OF HAWAII

LD
g VEL  FRS-A D

SUSUMU ONO, CHAIRMAN
BOARD OF LAND & NATURAL RESOURCES

10 1980 &OCT ¥ S EDGAR A. HAMASU
001 DEPUTY TO THE CHAIRMAN
DIVISIONS:
AQUACULTURE DEVELOPMENT
PROGRAM
AQUATIC RESOURCES
STATE OF HAWAII CONSERVATION AND
RESOURCES ENFORCEMENT
DEPARTMENT OF LAND AND NATURAL RESOURCES CONVEYANCES

FORESTRY AND WILDLIFE
DIVISION OF WATER AND LAND DEVELOPMENT LAND MANAGEMENT

STATE PARKS

P. 0. BOX 373 WATER AND LAND DEVELOPMENT

HONOLULU, HAWAII 96809

October 9, 1985

Mr. Ralph A. Patterson, Jr.
Hawaii Project Manager
Thermal Power Company

1600 Kapiolani Blvd., Suite 808
Honolulu, Hawaii 96814

Dear Mr. Patterson:

Thank you for submitting the daily drilling reports covering the
testing of the blow-out prevention equipment (BOPE) that occurred on
July 30 and August 11, 1985. However, we have not received the
results of the last BOPE test on the 9-5/8 inch casing that occurred on
August 24, 1985.

Please forward the requested information at your earliest
convenience. All correspondence should be addressed to Manabu
Tagomori at the Division of Water and Land Development, P.O. Box 373,
Honolulu, Hawaii 96809.

cerely,

MA ABU TAGOM RI
Manager-Chief Engineer
DN:dh
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Diamond Shamrock

Thermal Power Company

Central Pacific Plaza
220 South King Street, Suite 1750
Honolulu, Hawaii 96813

MR. MANABU TAGOMORI

DLNR - Div. of Water & L&
Kalanimoku Bldg. Room 227
1151 Punchbowl Street
Honolulu, HI 96813
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October 9, 1985

Mr. Ralph A. Patterson, Jr.
Hawaii Project ilanager
Thermal Power Company

1600 Kapiolani Blvd., Suite 808
Honolulu, Hawaii 96814

Dear Mr. Patterson:

Thank you for submitting the daily drilling reports covering the
testing of the blow-out prevention equipment (BOPE) that occurred on
July 30 and August 11, 1985. However, we have not rcceived the
results of the last BOPE test on the 9-5/8 inch easing that occurred on
August 24, 1985,

Please forward the requested information at your carliest
convenience. All correspondence should be addressed to Manabu
Tagomori at the Division of Water and Land Developmenit, P.0. Box 373,
Honolulu, Hawail 96809.

Sincerely,

\\

DN:cdh




October 9, 1985

Mr. Ralph A. Patterson, Jr.
tiawaii Project kanager
Thermal Power Company

1600 Kapiolani Blvd., Suite 808
Honolulu, Hawail 96814

Dear bdr., Patterson:

Thank you for submitting the PGV 'gency Response Plan and
the recent revisions to the first edition. However, I would like to note
one correction that should be made on page 7 uader "Eincryency Contact
List",

The emergency phone numbers to contact me at woric/home should
be corrected to read (808) 548-7533/(808) 988-6541, respcciively.

Your attention to this matter will be greatly appreciatod.

DHN:dh
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Diamond Shamrock

Ralph A. Patterson, Jr.
Thermal Power Company

Hawaii Project Manager

9 October 1985

Mr. Albert L. Lyman
Planning Director
County of Hawaii

25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr, Lyman:

In confirmation of our telephone conversation, we now expect to
be ready for vertical venting of the KS-1A well early Monday, October
14th. Appropriate media release of this information will be made.

Sincerely yours,

DN m

RAP/crn
cc: W. L. D'Olier
K. P. Goyal
A. A. Nakaji
DOWALD "
=
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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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Diamond Shamrock
Thermal Power Company
Central Pacific Plaza

220 South King Street, Suite 1750
Honolulu, Hawaii 96813

MR. MANABU TAGOMORI

DLNR-Div. of Water & Land Dev.
Kalanimoku Bldg. Rm. 227

1151 Punchbowl Street
Honolulu, HI 96813
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Qcteber 7, 1985

Mr, Ralph Patterson

Hawail Project Manager
Thermal Power Company

Central Paciiic Plaza
220 Bouth King Street, Suite 1750
Honolulu, Hawaii 96813

Dear Hr, Patterson:

Thermal Power
Flow Test Program For KS-iA

This is to acknowledge receipt of your letter of September 30,
1985, encleosing your latest revised flow test schedule.

Please
inform me if your schedule will require significant revisions,

peanwhile, should you have any gquestions on this matter, please
call me,

S

VTN iz s ANV

ALBERT LONO LYHMAR

Planning Directo:r
RN:aep

ce: Planning Commission
/ Dept, of Water & Land Dev.



PLANNING DEPARTMENT COUNTY OF HAWAllu
25 AUPUNI STREET HILO, HAWALII 96720,
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P. 0. Box 373

Honolulu, HI 96809
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Take Action By
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H. Sakai ____ Review & Comment
i _ H. Morimatsu ___ Draft Reply By
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COPY PLANNING DEPARTMENT COUNTY OF HAWAII
25 AUPUNI STREET HILO, HAWAII 88720

September 26, 1Y85

Hr, Ralph Patterzon

Hawali Project Manager

Thermal Power Company

Central Pacific Plaza

220 South King Street, Buite 1750
Honolulu, Hawaii 96813

Dear Mr. Patterson:

Thermel Power
Plow Test Program For KE-1A

This is to acknowledge receipt of your letter of September 23,
1585 enclosing your revised tentative schedule and outline of the
mouitoring program you will use during your Flow Test Program for
KS-1A, You may continue in accordance with these submittals, My
staff will schedule their activities accordingly. Please inform me
if your schedule will require significant revisions,

Meanwhile, should you have any guestions on this matter, please
call me,

Sincerely,

700 ~“Z§? ‘af?y j
X AP e sy M
ALBERT LOHO LYMAR
Planning Director

RE/ALL:dsheb

cc: Planning Commission
vibept, of Water & Land Dev,
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Diamond Shamrock

Ralph A. Patterson, Jr.
Thermal Power Company Hawaii Project Manager

30 September 1985

Mr. Albert L. Lyman
Planning Director
County of Hawaii

25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Lyman:

A revised flow test schedule for the KS-1A well is enclosed.
With the beginning of the low rate flow on October 2nd, the rest of
our test schedule will be easier to predict.

I will keep you or your staff apprised of any further changes
to the expected schedule. Thank you for your patience.

S1ncere1y you

RAP/crn
cc: DOWALD

i
|

T UILYM -0 Al

NN 170 O

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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Revised: 9/30/85

FLOW TEST PROGRAM FOR KS-1A

Geothermal well flow testing is the most critical undertaking faced in the
Puna Geothermal Field. The task is complex, difficult and vulnerable to
upset. Several iterations of our objectives and procedures, against our
experience with KS-1 and KS-2, have simplified and focused our flow test
program for KS-1A. The chief elements are as follows:

Y Water injection test immediately following completion of
drilling and casing.

Y Slow static wellbore warm-up followed by controlled low volume
flows to achieve gradual and complete heat-up of casing and
concrete sheaths.

Y Initial full opening on vertical venting to flush debris.

Y Twenty days of continous flow to separator for precise
identification of steam volumes and liquid fraction.

Y Noise abatement by use of a rock muffler and H2S abatement by
chemicals during the flow test.

Schedule (estimated)

3 Sept. Complete drilling activities; release drill rig.
4 Sept. Injection test.

4-11 Sept. Rig move-out.

4-24 Sept. Static well warm-up.

2-8 Oct. Low rate flow (trickle flow).

8 Oct. Vertical venting on initial full flow.
8-29 Oct. Flow testing through rock muffler with
abatement systems.

30 Oct. Flow test suspended.
31 Oct.-21 Nov. Well stabilization.
25-27 Nov. N2 gas injected into well bore.

28 Nov. Well shut-in.
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Diamond Shamrock
Thermal Power Company
Central Pacific Plaza

220 South King Street, Suite 1750
Honolulu, Hawaii 96813
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IVISION OF WATER AND LAND DEVESOPMENT

FROM: B"\
v
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Sakai

. Morimatsu
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Diamond Shamrock

Ralph A. Patterson, Jr.
Thermal Power Company Hawaii Project Manager

23 September 1985

Mr. Albert Lono Lyman
Planning Director
County of Hawaii

25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Lyman:

We are in receipt of your letter of September 10th and have
enclosed an outline of the monitoring program which will be used
during the venting. For your information, we are also preparing

notifications to surrounding residences for the testing of water
catchment systems before and after the venting.

A revised tentative schedule is enclosed.
Sincerely yours,
RAP/crn

enclosure

cc: Dept. of Water & Land Dev:

D'Olier

Pittenger

Tobias

Goyal

Bowden

Nakaji -
>C -
A S S
< AR
e < —
o - =
2 Tom
E”“ R =

o

Thermal Power Company, A subsidiary of Diamond Shamrock
Central Pacific Plaza, 220 South King Street, Suite 1750, Honolulu, Hawaii 96813 Phone: 808 524-8940



Revised: 9/23/85
FLOW TEST PROGRAM FOR KS-1A

Geothermal well flow testing is the most critical undertaking faced in the
Puna Geothermal Field. The task is complex, difficult and vulnerable to
upset. Several iterations of our objectives and procedures, against our
experience with KS-1 and KS-2, have simplified and focused our flow test
program for KS-1A. The chief elements are as follows:

0 Water injection test immediately following completion of
drilling and casing.

0 Slow static wellbore warm-up followed by controlled low volume
flows to achieve gradual and complete heat-up of casing and
concrete sheaths.

Y Initial full opening on vertical venting to flush debris.

Y Twenty days of continous flow to separator for precise
identification of steam volumes and 1iquid fraction.

0 Noise abatement by use of a rock muffler and HpS abatement by
chemicals during the flow test.

Schedule (estimated)

3 Sept. Complete drilling activities; release drill rig.
4 Sept. Injection test.

4-11 Sept. Rig move-out.

4-24 Sept. Static well warm-up.

24-30 Sept. Low rate flow (trickle flow).

1 Oct. Yertical venting on initial full flow.
1-22 Oct. Flow testing through rock muffler with
abatement systems.

23 Oct. Flow test suspended.
24 Oct.-14 Nov. Well stabilization.
15-17 Nov. N2 gas injected into well bore.

18 Nov. Well shut-in.



DRAFT
Rev.: 9/23/85

KS-TA WELL TEST MONITORING PLAN

Background

Thermal Power Company has been operating an air quality and noise
monitoring network in the Puna geothermal area since mid-1981. This network
provides air emission levels, noise levels, and meteorological information
on a regular basis.

The total air monitoring network, which includes both the Thermal
Power and HGP programs, consists of a combination of Colortech cards and
continuous H2S analyzers. A network of 15 Colormetric cards is collected
every 10 days. Four continuous H2S analyzers are currently in operation:
one southwest of the Lanipuna 6 well site, one about 1.75 miles northeast of
HGP (station 36) one at HGP-A and one about 1.25 miles southwest of HGP
(station 16). The KS-1 drill site and station 36 are also instrumented with
10-meter meteorological towers and measure wind speed, wind direction, and
temperature. Station 36 and HGP-A also monitor vrelative humidity,
precipitation, standard deviation of horizontal wind direction, and solar
radiation.

The attached map indicates the locations of the monitoring stations.
Noise monitoring is conducted on a regular basis, when the Colortech

cards are read, at the following stations, located in reference to the HGP-A
well site.

Station #1 Rift 5 mi. E of HGP-A
2 Schroeders Hill 1.1 mi. SW "
3 Kubera's .5 mi. SE "
4 Colortech #25 .6 mi. NE "
5 Colortech #35 4 mi. NW .
6 Pomerencks 1.1 mi. ENE N
7 TPC Gate (CT #27) .2 mi N "
8 Colortech #39 .7 mi., NNW of HGP-A
9 Colortec #13 1.0 mi. W "

Noise, meteorological and H2S data is summarized and provided to the
County on a semi-annual basis. Nineteen such reports have been furnished.

KS-1A Monitoring During Tests

A flow test schedule has been provided under separate cover.

During the testing of the KS-1A well, additional monitoring and
public notification will be provided as follows:



9/23/85

Notification - Area residents in Nanawale and Leilani Estates,
Lanipuna Gardens, Kaniahiku Village, and the Chow ranch area
will be notified of the testing by a flyer distributed to the
individual houses prior to the open venting of the well. A
draft of the notice is enclosed.

In addition, a press release on the venting schedule will be
provided to the Hawaii Tribune Herald and the Hilo radio
stations listed in the PGV emergency plan.

Water catchment tests - The six residential catchment systems
previously tested for 1lead, arsenic, and mercury will be
sampled before and after open venting. Analysis of the
collected samples will be by Industrial Analytical Labs of
Honolulu, as before. The six catchment systems to be tested
are shown on the attached map.

Noise - Special monitoring at the KS-1A site and at the other 9
noise monitoring sites will be conducted before, during, and
after the venting.

Air emissions - recording HzS monitors and Colortech cards will
be read and a record made of the period covering the venting.

Meteorology stations - The data from the met stations will be
recorded for the venting period.

Plume size and dispersal - An on-site log will record the size
and apparent dispersal pattern of the vented plume during the
venting.

Flow test - During the long term flow test, when noise and H2S
will be abated by the rock muffler and chemical injection, the
regular meteorology and emissions monitoring schedule will be
followed. Noise measurements will be conducted 3 times a week
during this period.

Report - A narrative report of the open venting period and the
flow test, with collected data during the venting and flow
testing, will be provided to the County within 60 days of the
end of the flow testing.



23 September 1985

TO: Residents of Puna in the vicinity of the Puu Honuaula

FROM: Thermal Power Company

The Puna Geothermal Venture recently completed the drilling of a
third exploratory well, named the Kapoho State 1A, at the Puu Honuaula
site. The well has been drilled in compliance with State regulations and
the County Special Use Permit #468, and we are getting ready now for testing
which will involve the actual flowing of the well.

As a result of tests on our first two wells, we have found that a
brief period of open venting, or stacking, of the wells is necessary. Open
venting serves to clear the well of abrasive material 1left from the
drilling. This material can be damaging to the pipes, instrumentation and
other equipment at the surface, and could also cause plugging of the well if
not removed when the well is first flowed. In the interests of safety and
the protection of the well itself, a period of 8-10 hours of open venting
has been scheduled.

Open venting of KS-1A is now scheduled for daylight hours on
October » though the testing schedule cannot be firmly established more
than a couple of days in advance. In addition to this notice, we will be
making radio and newspaper announcements of the scheduled start of the test,
so that nearby residents can be aware of our schedule.

We apologize for any inconvenience this initial clean-out period may
bring to you. Be assured that we have carefully structured a testing
procedure to keep vertical venting to the shortest required time.

After vertical venting is completed, the steam will be flowed into a
rock muffler which was proven successful and within County noise
guidelines. Chemical abatement will be wutilized to keep H2S odor from
becoming a nuisance. Total flow testing should take 3 to 4 weeks.

We appreciate your interest in our project and would be happy to
discuss this testing program with you. Our answering service number in Hilo
is 961-2184. If you have any written comments, our Honolulu office is at
220 South King Street, Suite 1750, Honolulu, Hawaii, 96813.
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Central Pacific Plaza
220 South King Street, Suite 1750
Honolulu, Hawaii 96813

Diamond Shamrock
Thermal Power Company

TO:

MR. MANABU TAGOMORI

DLNR-Div. of Water & Land Dev.
Kalanimoku Bldg. Pm. 227

1151 Punchbowl Street
Honolulu, Hawaii 96813

Return Postage Guaranteed
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September 10, 1985

Mr, Ralph A, Patterson, Hawaii Project Hanager
Thermal Power Company

Central Pacific Plaza

220 South King Street, Suite 1730

Bonolulu, Hawaii 96813

Dear Hr. Patterson:

Special Permit No., 468
Request for Vertical Venting at KS-1A

This is to acknowledge receipt of your letter of August <4,
1¢85 and the Flow Test Program for KS-lA submitted on September 3,
1985,

Upon reviewing your submittals, I have determined that your
successful completion of the Flow Test Program for KS-1A is
dependent upon vertical venting on initial full flow prior to flow
testing of the geothermal fluids. Although this vertical venting
will occur without abatement measures for minimizing noise and
hydrogen sulfide emissions, I have determined that this is the only
rasonable alternative., As such you will be complying with Comdition
No. 8 of Special Permit 408,

As you know, Special Permit No. 468 (as amended) also sets
twenty one conditions. These include "advising the County and State
agencies, the general public, and residents nearest the well site of
the specific date in a timely manner" and "monitoring and recording
the air emissions,¥oise, vented plume size and dispersal.”

Vertical venting shall therefore regquire your notifying surrounding
residents and the general public of the dates and time of the
venting events; monitoring and zecordin§ the air emissions, noise,
vented plume size and dispersal; and collecting water samples from
the water tanks pricr to and after vertical venting you have
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Mr, Raiph A. Patterson

Page 2
September 10, 1985

previcusly monitored for comparative enalysis., A detailed outline
of your monitoring program shall be submitted for our review and
approval a week prior to the venting, and a report of the monitering
and recording of emmissions and of water samples shall be submitted
to the Planning Department within sixty days after the venting is
completed,

#When your schedule becomes more definite please inform us at.
your earliest convenience, HMeanwhile, should you have any questions

on this matter, please calli me,

Sincerely, : e

2Bl
b.‘;'..b»-.___‘ u"q‘——\
ALBERT LONOC™LYMAN

Planning birector

\"ﬁ-{‘l

RN/ALL:ds

cc: Planning Commission
DOWALD
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Thermal Power Company

Mr. Albert L. Lyman
County Planning Director
25 Aupuni Street

Hilo, Hawaii

Dear Mr. Lyman:

I

Ralph A. Patterson, Jr.
Hawaii Project Manager
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n response to your Jletter of 14 August, we submit the
following for your consideration.

1.

Also,

The attempt to "modify the steam collection and test
abatement equipment" was a conceptual rather than a
physical/mechanical one. Had the conceptual evaluations
produced a reasonable alternative to vertical venting
that alternative would have been translated into physical
modifications of equipment followed by testing on KS-1A.
However, since even conceptually, a better alternative
could not be developed, no equipment modification could
be made, nor field tested. Vertical venting remains as
the best means to clean a Hawaii geothermal well given
the present state of the art and existing conditions.

The "“research" conducted in evaluation alternatives to
vertical venting consisted of a series of in-house
discussions. As indicated previously, the three
alternatives ultimately considered were 1) redundant
capacity, 2) reduced flow, and 3) modified venting. The
attachment to my 1 August Tetter entitied, "Vertical
Venting Alternatives" is a statement of the "research".
There was and is no formal analytical laboratory type of

report.

to remove any confusion about the criteria for

determining the completion of vertical venting, we further submit the
following points.

On initial opening to full flow, the flow will appear dark gray

A.

and

will

not uniform. Variations in noise and flow rate are

expected as pressure changes. Peak noise levels up to 120 dba

occur.

Thermal Power Company, A subsidiary of Diamond Shamrock
Central Pacific Plaza, 220 South King Street, Suite 1750, Honolulu, Hawaii 96813 Phone: 808 524-8940

/91§

-~

A3Ai:



Mr. Albert L. Lyman
Page Two
22 August 1985

B. In time, the color will gradually lighten to 1light gray or
" white and the pressure and noise fluctuations will diminish in
frequency of occurence and intensity.

C. The indications of a clean flow will include a white steam
plume with little fluctuation and steady noise levels. A small
clear flow may appear just above the discharge point indicating
the presence of 100% steam. At this time, the test engineer
will judge the flow to be clean. ’

D. The exact duration of each of the above phases s not
predictable. '
It is our sincere desire to convey complete and accurate
information to you and your staff to expedite consideraton of our

request. We are on a critical time schedule, hence, any effort you
may provide in approving our request at the earliest possible time

would be very much appreciated.
Sincerely yours;

RAP/crn

cc: yor Dante Carpenter
r. Susumu Ono, BLNR
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Diamond Shamrock

Ralph A. Patterson, Jr

Thermal Power Company Hawan Project Mara

22 August 1985

Mr. Albert L. Lyman
County Planning Director
25 Aupuni Street

Hilo, Hawaii

96720

Dear Mr. Lyman:

In response to your letter of 14 August, we submit the
following for your consideration.

1.

Also,

The attempt to "modify the steam collection and test
abatement equipment" was a conceptual rather than a
physical/mechanical one. Had the conceptual evaluations
produced a reasonable alternative to vertical venting
that alternative would have been translated into physical
modifications of equipment followed by testing on KS-1A.
However, since even conceptually, a better alternative
could not be developed, no equipment modification could
be made, nor field tested. Vertical venting remains as
the best means to clean a Hawaii geothermal well given
the present state of the art and existing conditions.

The "“research" conducted 1in evaluation alternatives to
vertical venting consisted of a series of in-house
discussions. As indicated previously, the three
alternatives ultimately considered were 1) redundant
capacity, 2) reduced flow, and 3) modified venting. The
attachment to my 1 August letter entitled, "Vertical
Venting Alternatives" is a statement of the "“research".
There was and is no formal analytical laboratory type of

report.

to remove any confusion about the criteria for

determining the completion of vertical venting, we further submit the
following points.

A.

On initial opening to full flow, the flow will appear dark gray

and

not wuniform. Yariations 1in noise and flow rate are

expected as pressure changes. Peak noise levels up to 120 dba
will occur.

Thermal Power Company 4 b - il Far $I5C .30 vy

Central Pa . *

dia <. 2 g sl 55 2 IR S L - ]



Mr. Albert L. Lyman
Page Two
22 August 1985

B. In time, the color will gradually 1lighten to 1light gray or
white and the pressure and noise fluctuations will diminish in
frequency of occurence and intensity.

Cs The indications of a clean flow will include a white steam
plume with Tittle fluctuation and steady noise levels. A small
clear flow may appear just above the discharge point indicating
the presence of 100% steam. At this time, the test engineer
will judge the flow to be clean.

D. The exact duration of each of the above phases 1is not
predictable.

It is our sincere desire to convey complete and accurate
information to you and your staff to expedite consideraton of our
request. We are on a critical time schedule, hence, any effort you
may provide in approving our request at the earliest possible time
would be very much appreciated.

i y%
RAP/crn

cc: Mayor Dante Carpenter
Mr. Susumu Ono, BLNR
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21 August 198

Mr. Dean Nakano

DLNR - Div. of Water and

Land Development

1151 Punchbowl Street Room 227
Honolulu, Hawaii 96813

Dear Dean:

I have enclosed the daily report which covers the testing of
the BOP equipment on the 13-3/8 inch casing on 11 August 1985, per
our telephone conversation.

Please let me know if you have any questions.

Sincerely yours,

KD Nxow.

RAP/crn

enclosure

oJ et R. J. Bowden, Hilo
W. L. D'Olier

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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August 14, 1985

Mr. Ralph Patterson
Hawaii Project Manager
Thermal Power Company
Suite 1750

220 South King Street
Honolulu, HI 96813

Dear Mr. Patterson:

This letter concerns your correspondence requesting permission
to conduct vertical venting of the KS-1lA well under Condition 8 of
Special Use Permit 468.

The information that you have provided to date does not include
documentation of the research referenced in your August 1, 1985
letter. It is appropriate that we should review the research
results since you stated in your January 16, 1984 correspondence
that modified equipment would be tested during the flow test of
KS-1A, and that the modified equipment would, if successful, remove
the need for vertical venting. The documentation of the research
will provide us a basis to evaluate your August 1, 1985 statement
that a "mechanical solution is detrimental to the technical aspects
of the well and the health and safety aspects of the public."

Please contact me if you have any further questions.
Sincerely,

N

ALBERT LONO LYMAN
Planning Director

ALL:1lv

cc: Mayor Dante Carpenter
Mr. Susumu Ono, Chairman, BLNR”
Ms. Kathryn Tobias (Thermal Power Co.-S.F.)



fAugusc L4, Lyl

i{r. Ralpn Patterson
Hauwall Project Manager
chermal Power Conpany
Suite 1750

220 Soeuta Kinyg Streec
Honolulu, III 363813

Dear i . Pattersons

Thals letter concerns your correspondence requesting permlssion
to conduct vertical venting of the K5-1A well under Conditiou 8 or
Special Use Permit 4068.

The ianrorimaticn tnat you have provided to date does not i1aclude
aocumentation of the researcn referenced in your August 1, 193853
letter., It is appropriate tnat we sinould revicw ta=2 researci
results since you stated in your January 16, 1984 correspondence
tadt nodified eyuipueat would bLe tested duriag tne {ilow test of
#5-14, anc that the wmodified egquipment would, it successful, remove
thc need ’ur verticali venting. ~ie uucumentatlon vl cae researci
will orovx e us a basis to evaluate your August 1, 1282 statement
tiat 3 "mecvhanical solution 1s detrinetntal to the techinicad dSy&Ltd
cf the ~ecll and the aealth and safety aspects oi the puriic.”

flease contact me 1f you nave any .urther guestions.
Sincerely,

00 L L

ALBERT LONO LYMNAN
Planning Director

cT: tlaycr Lante Carpenter
Hr. Susunu Cno, Cuairman, BLNR
{s. Kathryan Tobias (Thurxal Power Co.-S5.F.)

aUS 1 4735
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9 August 1985

Mr. Dean Nakano

DLNR - Div. of Water and

Land Development

1151 Punchbowl Street Room 227
Honolulu, Hawaii 96813

Dear Dean:

I have enclosed the daily report which covers the testing of
the BOP equipment on the 20-inch casing on 30 July 1985, per our
telephone conversation.

Please let me know if you have any questions.

Sincerely yours,

R I Nellimnsn.

RAP/crn
enclosure

cc: R. J. Bowden, Hilo
W. L. D'Olier

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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August 7, 1985

MEMORANDUM FOR THE RECORD

FROM: Dean Nakano

SUBJECT: Second Blowout - Prevention Equipment (BOPE)
Test for Geothermal Well, Kapoho State No. 1-A

At 9:30 a.m. on Tuesday, August 6, 1985, I received a call from Mr.
Buddy Bowden in Hilo, advising us of the following details:

1. As of 8/6/85, Kapoho State No. 1-A had been drilled to a depth
of 2,722 feet (173" diam. hole).

2. The drillers will begin setting 13 3/8" casing to depth and cement
the casing in 2 stages.

a. Drillers will cement the bottom 240 ft. of casing first and
wait 24 to 36 hours before tensioning the 13 3/8" casing.

b. After setting extended casing into wellhead slips, the
drillers will cement the balance of the casing annulus.

3. When cementing is completed, the existing BOPE will be removed
and the 213" 2000 psi x 13 5/8" 3000 psi casing spool installed
and pressure tested. This set up will require about 12 hours
upon which the second BOPE unit will be installed.

The second BOPE test is tentatively set for late Thursday
night(8/8/85) or sometime Friday (8/9/85).

Mr. Bowden agreed to contact our office on a daily basis and keep us

advised as to their progress.

DEAN NAKANO

DN:ey



August 2, 1985
MEMORANDUM FOR THE RECORD
FROM: Dean Nakano

SUBJECT: Water Sample from Geothermal Well Kapoho State No. 1-A

On August 1, 1985, I met with Dr. Don Thomas at the Hawaii
Institute of Geophysics and received the water sample taken from Kapoho
State No. 1-A.

The one-gallon sample was taken by a representative from Thermal
Power Co. and transported to Honolulu by Dr. Thomas.

Dr. Thomas provided the following data on the water sample and
well:

1) Date of sampling - 7/20/85

2) Static water level @ 608 ft. (measured from ground elevation)
3) Sample taken @ 660 ft. depth

4) Water temperature recorded @ 110 °F

Note: Drilling mud was encountered in the well at 500 ft. depth
and required repeated bailing prior to sampling.

The water sample is currently being forwarded to Mr. John Yee of

the U.S. Geological Survey for the usual chemical analyses. A copy of
the results will be forthcoming as soon as they become available.

Tz

DEAN NAKANO

DN:ko



August 2, 1985
MEMORANDUM FOR THE RECORD
FROM: Dean Nakano

SUBJECT: Water Sample from Geothermal Well Kapoho State No. 1-A

On August 1, 1985, I met with Dr. Don Thomas at the Hawaii
Institute of Geophysics and received the water sample taken from Kapoho
State No. 1-A.

The one-gallon sample was taken by a representative from Thermal
Power Co. and transported to Honolulu by Dr. Thomas.
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Diamond Shamrock

Ralph A. Patterson, Jr.
Thermal Power Company Hawau Project Manager

1 August 1985

Mr. Albert L. Lyman
Planning Director
County of Hawaii

25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Lyman:

In my letter of May 2, 1985, the Puna Geothermal Venture (PGV)
requested permission to conduct vertical venting of the KS-1A well under
Condition 8 of Special Use Permit 468. As outlined, we anticipate a
one-day test during daylight hours on a week day in September, 1985. The
venting will last a maximum of 10 hours; however, it could last as little
as 4-6 hours if the flow is cleaner than expected. Determination of the
cleanliness of the flow stream, primarily by visual appearance, and the
length of the flowing, will be made by Thermal Power's test engineer, Mr.
Keshav Goyal, within the maximum planned flow time of 10 hours.

Vertical venting is a necessary procedure to clean out the flow
stream. In the first PGY well drilled, a discharge of rock and mineral
particulates occurred, requiring that the flow be brought to a stop when
the particulates caused rapid failure of a 10-inch control valve.
However, the action of suddenly closing in the well caused irreversible
damage to the well when the solid particulates sank in the fluid column,
forming multiple bridges (obstructions) of sediment which were not
removed by the natural flow of the well. Vertical venting of the well
will allow this particulate discharge to be cleaned out, with greatly
reduced risk of damage to the well.

Vertical venting also serves as a deliberate safety action as well
because it reduces possible thermal and pressure shock of the casing and
wellhead equipment when the well 1is opened and shut-in repeatedly. The
flow testing program will thus not have to be extended while emergecy
repairs are made, and more serious damage to the well may be avoided.

In my previous letter, I discussed the noise levels observed at
the site ana 1in nearby residential areas during venting at KS-2. Noise
levels expected at KS-1A should not be greater due to topography - the
KS-1A site is not quite as exposed.

Detected levels of hydrogen sulfide by the emissions measuring
network during the venting at KS-2 were not significantly higher than the

variations observed when no open venting is in progress. No complaints
of H2S odors were received by the Thermal Power telephone or reported to
us by the County Planning Department staff.

Thermal Power Ccmgany. ~ <.2:7Tar', /' | aror2 Shamrock
Centeal Pacile T gre 227 Saulm 7 vy Temt LG8 0 T M NG b e BB13 Poe g = oA ¢ e el



Mr. Albert L. Lyman
Page Two
1 August 1985

Alternatives to Vertical Venting

TPC has considered three mechanical solutions to accomodate the
discharge of iron sulfide and rock particulates during the initial flow
testing of new completed Puna geothermal wells. These alternatives are:

Redundant Capacity - Contained initial flow with redundant pipe
conduits and control valves to accommodate the expected failure by
erosion.

Reduced Flow - Contained -initial flows at reduced rate and
velocity over a longer time interval.

Modified Venting - Vertical vented initial flow with reduced noise
levels by mechanical mufflers.

These alternatives are described, in an enclosure to this letter,
in a Thermal Power analysis which considered the experiences on the first
wells and the comments made in a report of the flow testing prepared by
W. L. Godare & Associates.

Summary

Our experience indicates that vertical venting as a part of the
initial flowing of Puna geothermal wells is a necessary procedure to most
effectively and rapidly clean up the flow stream of the initial discharge
of rock and mineral particulates. The following conclusions support this
procedure.

- Potential damage by thermal and pressure shock is reduced
because the well does not have to be opened and shut
repeatedly.

- The safety, reliability, and endurance of expensive wellhead
and test equipment is increased.

- The flow testing program can remain on schedule and not be
extended with emergency repair procedues.

- The aggregate public impacts of noise, emissions and traffic
activity incident to flow testing are reduced.

- Greater safety is realized at the wellsite for testing and
service personnel.



Mr. Albert L. Lyman
Page Three
1 August 1985

We intend to precede the initial full flow testing of KS-1A with a
low flow well bleed to bring the wellbore to a high temperature. This
will further reduce thermal shock possibilities and promote more rapid
cleanup of the flow stream upon opening of the well.

I hope that these comments address the County's concerns expressed
in your letter of May 28, 1985, and in our discussions with you and your
staff.

Please contact Kathryn Tobias or me 1if you have any further
questions.

Sincerely yours,

R omin_

enclosure
RAP/crn

5 o Mayor Dante Carpenter
Mr. Susumu Ono/Chmn., BLNR



Vertical Venting Alternatives

Redundant Capacity

Evaluations indicated that dual horizontal discarge flow pipe runs and
control valves could most safely be positioned 180 degrees apart on a
cormon axis through the wellhead. On the assumption that erosive failure
cannot be avoided, this configuration is designed to accommodate the
particulate laden initial flows by using one leg and repairing the other
leg and thereby maintaining the essential state of continuous flow to the
desired cleaned up state. This is not a re-engineering of the system but
a mere doubling of the containing surface hardware which does not
manipulate the erosive flow to a minimal damage potential. This concept
is not an attractive option. Very substantial cost increases obtain only
a marginal reduction of the risks involved. This does not eliminate the
problem with the particulate discharge, it merely reinforces the system
in the event of another heavy discharge.

Reduced Flow

The evaluations for this alternative clearly indicate that opening
initial geothermal well flows at reduced rate and velocity for longer
time intervals does not guarantee cleanout of particulates. The physics
of the problem require increased fluid flow mass and velocity as the
effective parameters to achieve the earliest possible reduction of
particulates. The prolonged flow test activity, manning and abatement
functions will have an adverse public profile, with longer testing time
and a higher possibility of mishap. We are concerned that the
particulate discharge would be largely deferred to the point when the
well 1is subsequently opened up to measure its maximum production
potential.

Modified Venting

This alternative examined noise reduction 1in vertical venting by a
cylindrical muffler sleeve over the discharge pipe. However, the size,
weight and height of the muffler and its supporting structure raise
questions of stability. A collapse of such a structure over the flowing
wellhead would be a compounded disaster. This 1is an unacceptable risk
that could lead to a long interval of uncontrolled flow and intractable
costs. Another consideration was given to an expanding discharge pipe,
to reduce fluid exit velocity and noise. However, the support and
collapse issues with this variant inviove the same risks as discussed
above.

In summary, these considerations endorse the conclusion that
vertical venting is the only method of cleaning up the initial flows of
Puna geothermal wells which is safe and guaranteed to protect the well.
This allows the dynamics of maximum wellbore flow discharge, blowing



straight up and aligited with the wellbore axis, towject the particulate
load with the lowest risk and in the shortest possible time. Although at
one time it was thought that mechanical solutions might be the answer,
our research during the Tlast twc years indicates that a mechanical
solution is detrimental both to the technical aspects of the well and the
health and safety aspects of the public. A1l mechanical solutions
involve more noise, longer testing, and higher safety considerations due
to the possible deferring of the particulate discharge.



July 31, 1985

MEMORANDUM FOR THE RECORD

FROM: Dean Nakano

SUBJECT: Blowout - Prevention Equipment (BOPE) Test for
Geothermal Well, Kapoho State No. 1-A

At 2:00 p.m. on Monday, July 29, 1985, I spoke to Mr. Buddy Bowden
in Hilo, Hawaii. Mr. Bowden, drilling supervisor for Thermal Power Co.,
provided the following data regarding the progress of Kapoho State No.
5%

1. Total depth drilled to date - 1,386 feet.

2. 30" conductor pipe set to 84 feet depth (measured from Kelly
Bushing).

3. 20" casing set with cement to 1,373 feet depth.

Mr. Bowden also stated that they are presently welding on the 213
inch 2000 psi wellhead and will be installing the blowout-prevention
equipment (BOPE) for testing on the morning of July 30, 1985.

I informed Mr. Bowden that pursuant to our drilling regulations
(Chap. 183), adequate lead time is required to allow for travel to the site
to witness the test. I further stated that arrangements to send a
representative from the Department could not be made on such short notice.
Mr. Bowden replied that he will try to provide more advance notice before
the next BOPE test. I advised Mr. Bowden to contact our office on
Tuesday morning regarding the progress of the pressure test at the site.
Mr. Bowden said that if there were any further questions, he could be
reached at the site by calling his mobile phone number (576) through the
Hilo mobile operator.

After talking to Mr. Bowden, I called Mr. Ralph Patterson at the local
office in Honolulu. I discussed the matter regarding the requirements of
BOPE pressure tests and the problem of inadequate lead time provided by
his crew at the site. Mr. Patterson apologized for the short notice, but
stated that it was not feasible for him to postpone the testing until a
representative from DLNR could go to the site to witness the test. He
informed me that the cost for having his drilling crew on stand-by would be
approximately $12,000 dollars per day.

I requested that Mr. Patterson make the necessary arrangements with
his crew to provide the Department with more lead time before the next
BOPE test. The next test will be conducted after the 13 3/8 inch casing is
cemented in place at approximately 2,800 feet depth.

Rz,

DEAN NAKANO
DN:ey
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July 19, 1985
MEMORANDUM FOR THE RECORD
FROM: Dean Nakano

SUBJECT: Progress Report on Kapoho State No. 1-A

On July 18, 1985, I received a message to contact Mr. Jeff Hebein,
geologist for Thermal Power Co. in Santa Rosa, California. At 11:35 a.m.,
I called Mr. Hebein long distance at the following phone number (707)
567-1398, and discussed the drilling status of Kapoho State No. 1-A.

Mr. Hebein stated that as of 6:00 a.m. this morning, drilling at the
well had reached a depth of 436 feet. I informed him that Buddy Bowden,
drilling supervisor at the site, had failed to contact our office regarding
the progress of Kapoho State No. 1-A. Per an earlier request, Mr. Bowden
was to have notified us when drilling had reached a depth of 300 feet, so
that arrangements could be made for ground water sampling and static
water level measurements.

Mr. Hebein estimated that drilling will reach the 600-foot target depth
sometime on Friday, July 19, 1985, and that Mr. Bowden would contact our
office to arrange a time when samples and measurements could be taken. I
informed Mr. Hebein that adequate lead time is required to mobilize our
personnel to the site and that Tuesday, July 23, 1985, would be the
earliest that we could inspect the well.

In closing, Mr. Hebein requested that we mail to him all information
pertaining to the Department's rules and regulations on geothermal activity,
specifically the drilling and record requirements for Kapoho State No. 1-A.
All correspondence are to be mailed to Thermal Power Co., Mendocino Ave.,
Suite #120, Santa Rosa, California 95401.

/%J/QZZ/

DEAN NAKANO

DN:ko
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July 31, 1985

MEMORANDUM FOR THE RECORD

FROM: Dean Nakano

SUBJECT: Blowout - Prevention Equipment (BOPE) Test for
Geothermal Well, Kapoho State No, 1-A

At 2:00 p.m. on Monday, July 29, 1985, I spoke to Mr. Buddy Bowden
in Hilo, Hawaii. Mr. Bowden, drilling supervisor for Thermal Power Co.,
provided the following data regarding the progress of Kapoho State No.
1-A:

1. Total depth drilled to date - 1,386 feet.

2. 30" conductor pipe set to 84 feet depth (measured from Kelly
Bushing).

3. 20" casing set with cement to 1,373 feet depth.

KMr. Bowden also stated that they are presently welding on the 214
inch 2000 psi wellhead and will be installing the blowout-prevention
equipment (BOPE) for testing on the morning of July 30, 1985.

1 informed Mr. Bowden that pursuant to our drilling regulations
(Chap. 183), adequate lead time is required to allow for travel to the site
to witness the test. I further stated that arrangements to send a
representative from the Department could not be made on such short notice.
Mr. Bowden replied that he will try to provide more advance notice before
the next BOPE test. 1 advised Mr. Bowden to contact our office on
Tuesday morning regarding the progress of the pressure test at the site.
Mr. Bowden said that if there were any further questions, he could be
reached at the site by calling his mobile phone number (576) through the
Hilo mobile operator.

After talking to Mr. Bowden, I called Mr. Ralph Patterson at the local
office in Honolulu. I discussed the matter regarding the requirements of
BOPE pressure tests and the problem of inadequate lead time provided by
his crew at the site. Mr. Patterson apologized for the short notice, but
stated that it was not feasible for him to postpone the testing until a
representative from DLNR could go to the site to witness the test. He
informed me that the cost for having his drilling crew on stand-by would be
approximately $12,000 dollars per day.

I requested that Mr. Patterson make the necessary arrangements with
his crew to provide the Department with more lead time before the next
BOPE test. The next test will be conducted after the 13 3/8 inch casing is
cemented in place at approximately 2,800 feet depth.

;2L

<A / ) A 4
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July 18, 1885
MEMORANDUM FOR THE RECORD
FRO&: Dean Nakano

SUBJECT: Progress Report on Kapoho State No, 1-A

On July 18, 1985, I received a message to contact Mr, Jeff Hebein,
geologist for Thermal Power Co. in Santa Rosa, California. At 11:35 a.m.,
I called Mr. Hebein long distance at the following phone number (707)
567-1398, and discussed the drilling status of Kapoho State No. 1-A.

Mr. Hebein stated that as of 6:00 a.m. this morning, drilling at the
well had reached a depth of 436 feet. [ informed him that Buddy Bowden,
drilling supervisor at the site, had failed to contact our office regarding
the progress of Kapoho State No. 1-A. Per an earlier request, Mr. Bowden
was to have notified us when drilling had reached a depth of 300 feet, so
that arrangements could be made for ground water sampling and static
water level measurements.

Mr. IHebein estimated that drilling will reach the 600-foot target depth
sometime on Friday, July 18, 1985, and that Mr. Bowden would contact our
office to arrange a time when samples and measurements could be taken, I
informed Br. Hebein that adequate lead time is required to mobilize our
personnel to the site and that Tuesday, July 23, 1985, would be the
earliest that we could inspect the well.

In closing, Mr. Hebein requested that we mail to him all information
pertaining to the Department's rules and regulations on geothermal activity,
specifically the drilling and record requirements for Kapoho State No. 1-A.
All correspondence are to be mailed to Thermal Power Co., Mendocino Ave.,
Suite #120, Santa Rosa, California 95401,

=

DEAN NAKANO
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July 15, 19885
MEMORANDUM FOR THE RECORD
FROM: Dean Nakano

SUBJECT: Well Inspection of Kapoho State No. 1-A

On July 8, 1985, I visited the site of the geothermal well Kapoho State
No. 1-A, located at Pohoiki, Hawaii.

bMr. Ralph Patterson, Hawaii Project Manager for Thermal Power Co.,
operator of the Puna Geothermal Venture, conducted dedication ceremonies
prior to the start of drilling.

Thermal Power Co. has contracted with Water Resources International
Ine. to drill Kapoho State No. 1-A to a total depth of 7500 feet or less.
Based on the previous wells, the exploratory drilling program is expected
to be completed in approximately 60 days.

I spoke to Mr. Buddy Bowden, drilling supervisor, at the site and
discussed the drilling and record requirements as outlined in our geothermal
well drilling permit and the approved plan of operation regarding the mea-
surement of the static water level and ground water sampling.

Mr. Bowden estimated that drilling would proceed at about 150 to 200
feet per day after initially setting 30-inch casing (conductor pipe) to about
100-foot depth. The drilling rig rotary table is approximately 20 feet above
ground elevation and will be remeasured when water level readings are
taken.

Mr. Bowden stated that he would contact our office when drilling
reaches the 300-foot depth and notify us when water samples and water
level measurements can be taken. He projected that drilling will reach the
estimated ground water level of 600-foot depth on July 15, 1985 or
thereabouts.

Mr, Patterson informed me that the ongoing monitoring of noise and
S levels will continue throughout the exploratory drilling and testing
p%ogram of Kapoho State No. 1-A., Thermal Power Co. has also established
a Hilo telephone number (961-2184) for inquiries about drilling operations,
as required under the county permits issued.

Upon completion of the well inspection, I visited the Black Sand Subdi-
vision located off of Highway 130 near the 17-mile marker just after the
Keauohana Forest Reserve. The subdivision extends approximately 1.5
miles in the northwest direction from the highway and is located near the
southeastern corner of the proposed Kilauea Middle East Rift GRS. While
driving through the site, I counted approximately 15 residences within the
subdivision.

Construction has begun on the Puna Geothermal Research Facility
located adjacent to the existing HGWBcP plant. The Research Facility now
being built by the University of Hawaii's Natural Energy Institute will
develop and study potential economic activities related to geothermal devel-

opment in the Puna district. 4, /

DEAN NAKANO
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July 2, 1985

MEMORANDUM FOR THE RECORD

FROM: Dean Nakano

SUBJECT: Records and Drilling Requirements of Kapoho State

NO. l—A

Pursuant to DLNR's Administrative Rules, Title 13, Chapter 183, on

"Leasing and Drilling of Geothermal Resources" and the Geothermal Well
Drilling Permit for Kapoho State No. 1-A, the following checklist of items
are required:

1

2)

3)

4)

3)

6)

(D]

8)

9)

§13-183-57(a). The drill site and completed well must be marked with
lesses's or operator's name, lease number, and the number of the well.

§13-183-569(a). The lessee shall remove any derrick, equipment, or
facilities within sixty days after lessee has ceased making use thereof
in its operations.

§13-183-59(d). Wastes shall be discharged in accordance with all
federal, state, and local requirements.

§13~-183-569(i). Access to drilling or production sites by the public
shall be controlled by the lessee to prevent accidents or injury to
persons or property.

§13-183-60. In the event of any disaster and pollution that may affect
public or the environment, caused by or resulting from operations
under the lease, the lessee shall suspend all development activities
except for those which are corrective or mitigative, and shall
immediately notify the chairperson. Development activities shall not
resume until corrective measures have been taken and authorization
has been made by the chairperson.

§13-183-71(a). All wells shall be cased in a manner to protect and
prevent, or to minimize damage to the environment, ground water
resources, geothermal resources, life, health, and property.
Department specifications for casing strings shall be determined on a
well-to~well basis.

§13-183-72. The temperature of the return drilling mud must be
logged continuously.

§13-183-73. All wells, except observation wells, shall be logged with
an induction electrical log.

§13-183-74(a). Blowout-prevention equipment (BOPE) pressure tests
may be required prior to drilling out the shoe of the surface casing.
The decision to require or observe BOPE pressure tests shall be made
on a well-to-well basis. The chairperson shall be contacted in advance
to allow travel time to witness the test.
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10)

11)

12)

13)

14)

15)

§13-183-76(a). The chairperson shall require casing tests, cementing
tests, directional tests, or equipment tests as necessary to prevent
and minimize damage to life, health, property, natural resources,
geothermal and ground water resources, and the environment.

§13-183-81. The operator of any well proposed to be abandoned shall
file with the chairperson an application for permit to abandon, prior to
abandonment. The operator's abandonment plans shall be subject to
approval and revision prior to issuance of a permit by the
chairperson.

§13-183-82(a). No well shall be plugged and abandoned until the
manner and method of plugging have been approved or prescribed by
the chairperson.

(b). Before any well abandonment work is commenced, notice
shall be given by the operator to the chairperson, showing the
condition of the well and the proposed method of abandonment.

(c). Good quality, heavy drilling fluid approved by the
chairperson shall be used to replace any water and fill all portions of
the hole not plugged with cement.

(e). A history of the well shall be filed within sixty days
after completion of abandonment, provided that in the case of an
exploratory well, the report shall be filed within six months after
abandonment.

(). Any well bond shall remain in full force and effect until
the well is properly abandoned. Written approval of the abandonment
shall be obtained from the chairperson before any bond is released.

§13-183-84. Well records required include lithologic logs, core
records, water-bearing and geothermal heat-bearing formations, and
other well surveys. These records shall be kept in the local office
and subject to inspection by the chairperson during business hours.

§13-183-85. Reports to be filed (forms provided by DLNR) within six
months after completion of any well shall become the property of the
state. These reports include: Drilling log and core report (ie.
driller's logs), well history report (daily chronology of drilling
operation activities), well summary report, and reports on any other
operations not specifically mentioned herein.

§13-183-87(c). Due to the differing natural environmental conditions
among geothermal areas, the extent and frequency of monitoring
activities shall be approved by the chairperson on an individual well
basis. Techniques and standards to be used by the operator for
meeting the environmental baseline data requirements shall be subject
to the approval of the chairperson.
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16)

17)

18)

(e). Plans for drilling operations shall provide for the
reclamation and revegetation of all disturbed lands in a manner
approved by the chairperson.

(h). Previously unknown archaeological, historical, cultural
or unique sites discovered during any operations shall be immediately
reported to the chsirperson, and operations on that site shall cease
until said site can be assessed for its archaeological value.

Item (2) of Well Drilling Permit. The operator shall contact DLNR
within reasonable time to allow the Department's representative to
travel to the site, to measure and/or verify the measurement of the
static water level and to sample ground water.

Item (3) of Well Drilling Permit. The operator shall obtain the
chairperson's approval prior to the execution of any contemplated
changes in the proposed drilling program.

Sub-paragraph (2) of 180-day drilling permit extension. The operator
shall obtain written state authorization before allowing any brine,

minerals, or other refuse from any well to be deposited on or pass into
waters of the ocean, bay, inlet, rivers, lakes or other bodies: of

water. :, |
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JUL -9 1985

Mr. Ralph A, Patterson, Jr.
Hawail Project Manager
Thermal Power Company

1600 Kapiolani Blvd., Suite 808
Honolulu, Hawaii 96814

Dear Mr. Patterson:

Thank you for your recent letter notifying the Department of Land and
Natural Resources of the scheduled drilling start of Kapoho State No. 1-A.

Pursuant to the conditions of the Geothermal Well Drilling Permit and
your submitted Drilling and Completion Procedures, the Department's
representative shall be notified with reasonable time allowed for travel to
the site, to measure and/or verify the measurement of the static water
level, collect ground water samples, and observe pressure tests of
blowout-pressure equipment.

If you have any questions, please contact Manabu Tagomori at
548-7533.

Very truly yours,

/8/ SUSUMU ONO

SUSUMU ONO

Chairperson of the Board
MT w{ko

AL
;



JUL -9 1985

Mr, William Sewake, Manager
Department of Water Supply
County of Hawaii
%25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Sewake:

Geothermal Well Kapoho State No., 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapoho State No. 1-A in Puna, Hawaii, on July
8, 1985. The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapoho State No. 1.

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985.

Very truly yours,

/S/ SUSUMU ONO

SUSUMU ONO
Chairperson of the Board

MT:‘EN: ko



JUL -9 1985

Mp, Albert Lono Lyman
Director, Planning Department
County of Hawaii

23 Aupuni Street

Hilo, Hawaii 96720

Dear Mr. Lyman:

Geothermal Well Kapoho State No. 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapoho State No. 1-A in Puna, Hawaii, on July
8, 1985, The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapoho State No. 1.

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985.

Very truly yours,

/S/ SUSUMU ONO

SUSUMU ONO
Chairperson of the Board

MT:%‘H)
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MEMORANDUM

TO: Honorable Leslie Matsubara, Director
Department of Health

FROM: Susumu Ono, Chairperson
Board of Land and Natural Rescurces

SUBJECT: Geothermal Well Kapoho State No. 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapohc State No. 1-A in Puna, Hawaii, on July
8, 1985. The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapcho State No. 1.

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985.

/8/ SUSUMU ONO

SUSUMU ONO

MT m
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JUL -9 1985

MEMORANDUM

TO: Honorable Kent Keith, Director
Dept. of Planning and Economic Development

FROM: Susumu Ono, Chairperson
Board of Land and Natural Resources

SUBJECT: Geothermal Well Kapoho State No., 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapoho State No., 1-A in Puna, Hawaii, on July
8, 1985. The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapoho State No. 1,

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985,

/8/ SUSUMU ONO

SUSUMU ONO



JUL -9 1985

MEMORANDUM

TO: Honorable Letitia N. Uyehara, Director
Office of Environmentel Quality Control

FROM: Susumu Ono, Chairperson
Board of Land and Natural Resources

SUBJECT: Geothermal Well Kapoho State No. 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapoho State No. 1-A in Puna, Hawaii, on July
8, 1985. The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapoho State No. 1.

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985.

/8/ SUSUMU ONO

SUSUMU ONO

MT :MO



JUL -9 1985

MEMORANDUM
TO: Members, Board of Land and Natural Resources
FROM: Susumu Ono, Chairperson

Board of Land and Natural Resources

SUBJECT: Geothermal Well Kapoho State No, 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapoho State No. 1-A in Puna, Hawaii, on July
8, 1985, The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapoho State No. 1.

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985.

/857 SUSUMU ONO

SUSUMU ONO
Chairperson of the Board

MT:DN: ko



JUL -9 985

MEMORANDUM
TO: Division Heads, DLNR
FROM: Susumu Ono, Chairperson

Board of Land and Natural Resources

SUBJECT: Geothermal Well Kapoho State No. 1-A

For your information, Thermal Power Company will begin drilling the
geothermal well designated Kapoho State No. 1-A in Puna, Hawaii, on July
8, 18985. The site of Kapoho State No. 1-A is located approximately 200
feet southeast of Kapoho State No. 1.

The expiration date of the Geothermal Well Drilling Permit approved by
the Department of Land and Natural Resources is September 24, 1985,

/S/ SUSUMU ONO

SUSUMU ONO

MT ‘&“}k’o



for Immediate Release

8oJUL 9 A9: 23
Honolulu, Hawaii - July 2, 1985 ) \J Hl— \VATER&

Thermal Power Company, operator of the Puna Geofg‘ I;'rﬂ{r Venture (PGV),
announced today that drilling will begin on July 8th on an exploratory
geotnermal well on the island of Hawaii. Dedication ceremonies will take
place prior to the start of the drilling.

The well, which is designated Kapoho State 1A, is the third in a series
of exploratory wells being drilled at the Pu'u Honuaula drill site, adjacent
to thne HGP-A geothermal well and power plant, which provides electricity to
the Hawaii Electric Light Company (HELCO) and is the only operating geothermal
plant in Hawaii.

Puna Geothermal Venture completed two other wells at the Pu'u Honuaula
drill site in 1981 and 1982, both of which produced steam flows, according to
Ralpn Patterson, Project Manager for the venture. Tests on the first two
wells provided data concerning the unique chemical and physical
characteristics of the geothermal reservoir in the Lower East Rift Zone of the
Kilauea Volcano. Thermal Power has developed a special well design for the
third well based on the data and other detailed studies.

Thermal Power Company will utilize the contract drilling services of
Wwater Resources International, Inc., a Hawaii-based company which also
provided tne same drilling services on the venture's previous wells. The
drillngy of the well, permitted by both State and County agencies as part of
tne ventuare's exploratory program is expected to take 60 days. Thermal Power
has estimated tnat the well will be drilled to over 6000 feet in search of the
steam reservoir under the Puna Lower East Rift Zone.

Drilling and testing of the well will comply with all of the
requirements in the permits issued to the venture by State and County
agencies. During the drilling and testing operations, special noise
mitigation eguipment will be employed. Any air emissions will be monitored
with special egquipment and treated as required with chemicals to reduce
hydrogen sulfide gas emissions to acceptable levels A network of air and
noise measurement stations in the project area provides environmental data to
the venture and government agencies.

Thermal Power Company has established a Hilo telephone number for
inquiries about the drilling operations, as required under County permits.
This number is 961-2184.

Contact Ralph Patterson
Honolulu, Hawaii (808) 944-5545
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Diamond Shamrock
Thermal Power Company Ralph A. Patterson, Jr.

Hawaii Project Manager

THERMAL POWER COMPANY
as Operator of the
Puna Geothermal Venture

is relocating its Hawaii Project Office to:

Central Pacific Plaza
220 South King Street Suite 1750
Honolulu, Hawaii 96813

Telephone: (808) 524-8940

Effective 1 July 1985

Thermal Power Company . )
A subsidiary of Diamond Shamrock, 1600 Kapiolani Boulevard, Suite 808, Honolulu, Hawaii 96814

Phone 808 944-5545



. TN e
- ‘:‘,' i ‘a '\ K0 Wy \‘ s
< Dlanclnd Shamrock 0* { v * vt
Thermal Power Company R L

1600 Kapiolani Boulevard, Suite 808
Honolulu, Hawaii 96814

MR. MANABU TAGOMORI
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DIV. OF WATER & LAND DEV.
1151 Punchbowl Street Rm. 227
Honolulu, Hawaii 96813
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Ralph A. Patterson, Jr.

30 Hawaii Project Manager
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Mr. Susumu Ono g b o
Chairman S5 wa ’;ﬂ
Board of Land and = ol
Natural Resources o> 2 <
Kalanimoku Bldg. Room 130 =m < m
1151 Punchbowl Street rznpo o O
Honolulu, Hawaii 96813 = oo
Dear Mr. Ono:

After a period of evaluation and redesign of our drilling program and
some consolidation of the rules governing geothermal activities, the Puna
Geothermal Venture will begin drilling

its third exploratory well,
designated Kapoho State 1A, at the Honuaula drill site, on July 8, 1985.

We will hold a brief dedication ceremony at the site, which is just off
the Pahoa-Pohoiki Road, south of the Lava Tree State Park, at 9:30 a.m. on
Monday, the 8th. Some refreshments will be served after the ceremony.

We would be pleased to have you, or a representative, join us for this
event.

If you can attend, please call Colleen Nakamura at 944-5545 in
Honolulu, or leave word with Al Nakaji in Hilo at 935-6073.

Sincerely yours,

Rl Stz

Thermal Power Company

A subsidiary of Diamond Shamrock, 1600 Kapiolani Boulevard, Suite 808, Honolulu, Hawaii 96814
Phone 808 944-5545
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Diamond Shamroc
Thermal Power Company
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Mr. Susumu Ono
Chairman

Board of Land and
Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, Hawaii 96813

Dear Mr. Ono:

Ralph A. Patterson, Jr.
Hawaii Project Manager
CUslea
N

Sk -\5;\;}";\:'1 \_ U.‘ ;l:!;ﬁ‘«\‘J Al

This letter will notify you that Thermal Power Company, as operator,
will begin drilling the geothermal well designated Kapoho State 1A (KS-1A)

in Puna, Hawaii County, on July 8, 1985.

Kapoho State 1A is permitted by a Geothermal Well Drilling Permit
approved by the Department on March 28, 1984, and extended by letter

dated January 21, 1985.

If there are any questions please direct them to me at the Honolulu

office of Thermal Power Company.

Sincerely yours,

LA ,

RAP/crn

cc: Pittenger
D'Olier
Kumin
Tobias
St. John
Humme

Thermal Power Company

A subsidiary of Diamond Shamrock, 1600 Kapiolani Boulevard, Suite 808, Honolulu, Hawaii 96814

Phone 808 944-5545
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STATE OF HAWAII

May 28, 1985
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Mr. Ralph A. Patterson, Jr. G i i
ohee . & .'F’ (%] (-‘!
Hawaii Project Manager phd e ;
Thermal Power Company ,':I;i i
1600 Kapiolani Boulevard, Suite 808 S s ;E
Honolulu, Hawaii 96814 %5’ o m
N e D

€0

Dear Mr. Patterson:

Special Permit No. 468
Request for Open Venting at KS-1A

We have received Thermal Power Company's (TPC) letter of 2 May
1985 requesting permission "to schedule vertical venting as a
deliberate safety action prior to the initial flow testing of its

third geothermal well, Kapoho State 1A." The letter states that
Puna Geothermal Venture's "experience indicates that vertical
venting . . . 1is a necessary procedure to most effectively and

rapidly clean up the flow stream and reduce an initial discharge of
rock and mineral particulates from the production zones below 4,000

feet."

As you are well aware Condition 8 of Special Permit 468,
amended by the Planning Commission on March 22, 1984, requires:

as

"That unabated open venting of geothermal steam
shall be prohibited wunless prior approval is
received from the Planning Department or designee.
The Planning Department or its designee shall
permit unabated open venting only when all other
reasonable alternatives have been deemed to be
unacceptable. Venting for all other situations
shall be permitted only when accompanied by
appropriate sound and chemical abatement techniques
approved by the Planning Department or its

designee. (Emphasis added)"




Mr. Ralph A. Patterson, Jr.
Page 2
May 28, 1985

In TPC's "Request for Amendment to Special Use Permit #468
Exploratory Geothermal Drilling and Evaluation" dated 16 January
1984, TPC stated that it "is attempting to modify the steam
collection and test abatement equipment to address the problem of
abrasive particles in the initial flow of the Hawaii geothermal
wells. The modified equipment will be tested during the flow test
of the replacement well. If successful, the modifications will
remove the need for vertical venting. Prior to any possibility of
planned vertical venting, TPC will request approval from the County
Planning Department as soon as possible if emergency procedures
become necessary. (Emphasis added)"

It appears that TPC has concluded that vertical venting is the
prefeerred solution to the "problem of abrasive particles" without
field testing the equipment modification(s). We would appreciate a
synopsis of the rationale for this conclusion.

We applaud your concern for the safety and reliability to both
equipment and personnel. However, the duration of the proposed
venting raises concerns related to the general public's health,
safety, and welfare, particularly with respect to noise and hydrogen
sulfide emissions over the period proposed.

After we have had the opportunity to review your response, we
will contact your office to arrange a meeting in Hilo.

Sincerely,

AT

/7

jLwﬁf” (i
A iy 0 m——-—_\

ALBERT LONO LYMAN
Planning Director

ALL/RN:ds

cc:VBLNR
Planning Commission
Mayor
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tir. Ralpn A. Patterson, Jr.

Hawali Project Hanager

ithermnal FPower Company

160U Kapiolani Boulevard, Suite u0§&
Honolulu, Hawall 96El4

Dear HMr. pPatterson:

Special Permit No. 46t~
Reguest for open Venting at KE-1la

e have receiveo 'thermal FPower Conpany's (TPC) letter of 2 LhLay
19685 reguesting permission "to scheaule vertical venting as a
celiberate satety action prior to the 1initial flow testing of 1its
thirc geothermal well, Kapouno State 1la." The letter states that
runa Geotherrnal Venture's “"experience 1incicetes that vertical
venting . . . 18 & necessary procecure to nost effectively and
rapidly clean up the flow stream an¢ reduce arn initial discharge cof
rock and mineral rarticulates fror the production zones below 4,000
feet.,"”

AS you are well aware Conaitior 8 of Special Permit 4ot, as
arienced by the Flanning Commissiorn on harch 22, 1384, requires:

*That wunabatecd open ventiny of ceotherral stear
shall be prokibitez unless rprior approval 1ic
receivea trom the Flanning Departuert ol aesignee.
The Ilanning Department or its cesignee shall
perrit unabatec open venting only when all other
reasonable alternatives hnpave been ageemed Lo be
unacceptable. venting tcr ail other situations
snall be verniltted only wnen accorpaniec by
appropriate souna and chemical abatenent technigues
approved by the Pianning vepartnent or its
cesignee, (LEriphasis added)”

o \9?)5
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Mr. Ralph A. Patterson, Jr.
rage 2
dMay 2b, 1555

In TPC's "Request for Amendment to Special Use Permit #4€t
Exploratory Geotherwal Drilling and Evaluation™ datea 16 January
1564, TPC stated that it "is attempting to modify the stean
ccllection and test abatement equipment to aadress the problen of
abresive particles in the initial flow of the hawail geothernal
wells., The rocified equipment will be tested curinc the flow test
ot the replacement well., 1f successtul, the modifications will
remove the neec rfor vertical venting. Frior to any possibility ci
plannec vertical venting, TPC wili request approval tron the County
¥lanniny Department as soon ag possible 1f emergency procedurec
becone necessary. (eEmphasis added)"

it appears that TPC has concluded that vertical ventinag is the
prefeerrec solution to the ®"problem of abrasive particles®™ without
fielc testing the equipment modification(s). We would appreciate a
synopsis of the rationale for this conclusion.

we applaud your concern for the safety anc reliability tc both
eguipment and personnel. However, the duration of the proposec
venting raises concerns related to the general public's health,
satety, anoc weliare, particularly with respect to nuise and nyurogen
sultfide enissions over the period proposed.

After we have haa the opportunity to review your resyponse, we
will contact your ottice to arrange a meeting in Hilo.

Sincerely,

2ra b 0 L
3 o 0 -
ALBERT LCNC LYEALN
Planning Directcor

ALL/iN:ds
cecic: BLENR

Planninyg Commission
1sayor
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Diamond Shamrock
Thermal Power Company Ralph A. Patterson, Jr.

Hawaii Project Manager
2 May 1985

Mr. Albert L. Lyman
Planning Director
County of Hawai:

25 Aupuni Street
Hilo, Hawaii 96720

Dear Mr. Lyman:

Thermal Power Company, operator for the Puna Geothermal Venture
(PGV) plans to schedule vertical venting as a deliberate safety action prior to
the initial flow testing of its third geothermal well, Kapoho State 1A. The
plan contemplates one 10-hour vertical venting event in daylight hours during
one week day in September, 1985. PGV will advise County and State agencies,
the public, and residents nearest the well site of the specific date in a timely
manner. PGV monitoring will record the air emissions, noise and vented plume
size and dispersal during this activity.

In accordance with Condition 8 of Special Use Permit 468, we have
detailed below the reasons for requesting the vertical venting, primarily for
safety. We understand that the permission for this venting will be provided by
the Planning Director.

PGYV Experience in Vertical Venting
Well Kapoho State 1

Vertical venting was not intended or attempted during the initial flow activity
at this well on 16 December 1981. After only 40 minutes of full open flow
from the wellhead into the horizontal flow test line, a new WKM, 600 series,
10" butterfly control gate was cut through a 1" thick portion by the high
velocity flow stream containing black iron sulfide particulates of grit size.
These hard, sharp edged, highly abrasive solids are discharged from the
geothermal reservoir below 4,000 feet depth. The amazingly rapid erosion of
the valve was safely controlled by an immediate closure of double master
gates on the KS-1 wellhead. Further testing was substantially delayed until
Thermal Power Company redesigned its flow test equipment and procedures.

Well Kapoho State 2

Vertical venting, upon initial wellbore opening to full flow, was utilized
and safely executed during the flow testing of this well in April and June 1982.
A total of 15 individual vertical venting actions were taken, with a total
cumulated venting time of 12 hours, 24 minutes. The longest single venting
was 4 hours, 32 minutes. The vented plumes of geothermal effluent and initial

Thermal Power Company
A subsidiary of Diamond Shamrock, 1600 Kapiolani Boulevard. Suite 808, Honolulu, Hawain 96814

Phone 808 944-5545
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rock particulate discharge lifted several hundred feet and usually drifted
south. No large rocks were ever ejected and attendant H7S emissions were
wind dispersed without correlated community complaints. High noise levels,
up to approximately 120 decibels at the well site, occurred during the venting,
which was confined to daylight hours and week days. Noise levels at the
property line and at measuring points in nearby communities were much lower
than that, in the range of 65-70 decibels maximum. No control valve failure
or major erosion was noted. However, both the 20" diameter discharge
pipeline to the rock muffler and several abatement chemical injection ports
failed due to abrasive solids in the flow stream.

Summary

PGV experience indicates that vertical venting as a part of the initial
flowing of all Puna geothermal wells is a necessary procedure to most
effectively and rapidly clean up the flow stream and reduce an initial
discharge of rock and mineral particulates from the production zones below
4,000 feet. The following conclusions support this procedure.

o The safety, reliability, and endurance of expensive wellhead and test
equipment is increased.

o Increased equipment reliability yields the following benefits:

- The flow testing program can remain on schedule and not be
extended with disruptive emergency repair procedures.

- The aggregate public impacts of noise, emissions and traffic
activity incident to flow testing, are reduced.

- Greater safety is realized at the wellsite for testing and service
personnel.

Scheduled Vertical Venting: Well Kapoho State 1A

We intend to precede the initial full flow testing with a contained low
velocity bleed rate to bring the wellbore to a high temperature. This will
reduce thermal shock possibilities and promote more rapid cleanup of the
effluent mass upon opening to vertical discharge. The well will then be
vented, with permission, as described in paragraph | of this letter.

Sincerzly yo%

RAP/crn
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January 31, 1985
Mr. Susumu Ono, Chairman
Board of Land and Natural Resources
P. 0. Box 621
Honolulu, Hawaii 96809

Dear Mr. Ono:

Geothermal Drilling Permit Extension
Kapoho State No. 1-A

Thank you for sending us the copy of the permit issued to
1-A.

Thermal Power Company for the 180-day extension for Kapoho State No.
The new expiration date of September 24
the October 15,

, 1985 is well within
1986 expiration date for Special Permit No. 468
issued by the Hawaii County Planning Commission.

Sincerely,
cenalr—
ALBERT LONO LYMAN
Planning Director
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JAN 23 1985

MEMORANDUM

TO: Honorable Letitia N. Uyehara, Director
Office of Environmental Quality Control

FROM: Susumu Ono

SUBJECT: Geothermal Drilling Permit Extension,
Kapoho State No. l1-A

For your information, the Department of Land and Natural
Resources has issued a 180-day extension to Thermal Power
Company for Kapoho State No. 1-A. The new expiration date is
September 24, 1985. The extension allows for Kapoho State
No. 1-A to be drilled using higher grade casing and couplings
in addition to a different design tgan in the Puna Geothermal
Venture's previous exploratory wells at this site.

A copy of the permit is attached.

n oo Blihiai™
FRINSIE

SUSUMU ONO
Chairperson of the Board

MT:DH:ko
Attach.
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MEMORANDUM

TO: Honorable Leslie-Matsubara
Director, Department of Health

FROM : Susumu Ono

SUBJECT: Geothermal Drilling Permit Extension,
Kapoho State No. 1-A

For your information, the Department of Land and Natural
Resources has issued a 180-day extension to Thermal Power
Company for Kapoho State No. 1-A., The new expiration date is
September 24, 1985. The extension allows for Kapoho State
No. 1-A to be drilled using higher grade casing and couplings
in addition to a different design than in the Puna Geothermal
Venture's previous exploratory wells at this site.

A copy of the permit is attached.

SUSUMU ONO
Chairperson of the Board
MI:D¥:ko
Attach.



'JAN 23 1985
MEMORANDUM

TO: The Honorable Kent Keith, Director
Dept. of Planning & Economic Development

FROM: Susumu Ono

SUBJECT: Geothermal Drilling Permit Extension,
Kapoho State No. 1-A

For your information, the Department of Land and Natural
Resources has issued a 180-day extension to Thermal Power
Company for Kapoho State No. 1-A. The new expiration date is
September 24, 1985. The extension allows for Kapoho State
No. 1-A to be drilled using higher grade casing and couplings
in addition to a different design than in the Puna Geothermal
Venture's previous exploratory wells at this site.

A copy of the permit is attached.

SUSUMU ONO
Chairperson of the Board

MT:D¥:ko
Attach.



JAN- 2 3 1985
MEMORANDUM

TO: All Division Heads
Dept. of Land & Natural Resources

FROM: Susumu Ono

SUBJECT: Geothermal Drilling Permit Extension,
Kapoho State No. 1-A

For your information, the Department of Land and Natural
Resources has issued a 180-day extension to Thermal Power
Company for Kapoho State No. 1l-A. The new expiration date is
September 24, 1985. The extension allows for Kapoho State
No. 1-A to be drilled using higher grade casing and couplings
in addition to a different design than in the Puna Geothermal
Venture's previous exploratory wells at this site.

A copy of the permit is attached.

§8/BU

SUSUMU ONO
Chairperson of the Board

MT:DH ko
Attach.



-w':l_AN 2 3 1985

MEMORANDUM

TO: Members of the Board of Land & Natural
Resources

FROM: Susumu Ono

SUBJECT: Geothermal Drilling Permit Extension,
Kapoho State No. 1-A

For your information, the Department of Land and Natural
Resources has issued a 180-day extension to Thermal Power
Company for Kapoho State No. 1l-A. The new expiration date is
September 24, 1985. The extension allows for Kapoho State
No. 1-A to be drilled using higher grade casing and couplings
in addition to a different design than in the Puna Geothermal
Venture's previous exploratory wells at this site.

A copy of the permit is attached.

§ 8 7 SUSUML OND

SUSUMU ONO
Chairperson of the Board

MT:DMi1ko
Attach.



JAN 2 3 1983

Mr. Albert Lyman, Director
Planning Department

County of Hawaii

25 Aupuni Street

Honolulu, Hawaii 96720

Dear Mr. Lyman:

Geothermal Drilling Permit Extension,
Kapoho State No. 1-A

For your information, the Department of Land and Natural
Resources has issued a 180-day extension to Thermal Power
Company for Kapoho State No. l-A. The new expiration date is
September 24, 1985. The extension allows for Kapoho State
No. 1-A to be drilled using higher grade casing and couplings
in addition to a different design than in the Puna Geothermal
Venture's previous exploratory wells at this site.

A copy of the permit is attached.

Very truly yours,

J 88

SUSUMU ONO
Chairperson of the Board

HT:ﬂgT;;‘

Attach.



DRAFT

3 October 1984

S DRAFT

Chairman

Board of Land and
Natural Resources
Kalanimoku Building
1151 Punchbowl Street
Honolulu, Hawaii 96813
Dear Mr. Ono:

In accordance with the Department of Land and Natural Resources
Administrative Rules, Title 13, Chapter 183-65 (7) (c), a 180 day extension of our
geothermal drilling permit for the well designated Kapoho State #1-A, on DLNR
Geothermal Resources Mining Lease R-Z)is requested.

A permit to drill Kapoho State 1-A was issued by your office on 28 March
1984, based on the application filed by Thermal Power Company on 30 January

1984.

As outlined in the permit application, Kapoho State 1-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.

2%3?7



Based on the casing and coupling delivery dates in Hilo, we now expect that
we will begin drilling Kapoho State 1-A, in accordance with the previously
approved program, during the last part of March, or early in 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 - 1600
Kapiolani Boulevard, Suite 808, Honolulu, Hawaii, 96814; telephone 944-5545 - if

you or your staff have any questions about the above request.

Sincerely yours,

Ralph A. Patterson, Jr.

Hawaii Project Manager

RAP/crn
cc: R.T. Pittenger, Thermal Power Co.
W. L. D'Olier, Thermal Power Co.

R. Chuck, Mgr., Div. of Water & Land Dev.
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THERMAL POWER COMPANY, Operator

KAPOHO STATE 1

5 O
Tan A * CEP T
WHaE X= PvaTiod I8 Fazt Wellbore Deviation Surveys
Broma CenTioz-

N Yoe TEaA? (oepri)

Depth . Deviation
in feet in degrees : )

&
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ke §350 - 4.3 1.00
e R T Y
122 <sso ~ &41° 2,00
712 \1753 — 24,67’ 1.75
28 2191 - 24.14°  3.50
2 <2460 — 181’  4.00
208 <2848 — 2%1%"  3.50
422 3339 _ 33,10’ 4.00
126§ 3566 - 15.47"  3.75
B\ 4o34 3418 4.25
WIS 5015 — Lo’ 7.507 (Assume 3.50)
928 5573 - 2424  3.00
7771 6530 - 46.92 4.00

7é0< 7290 Assume  4.00 to bottom
- 52,14

411,027 Donstieon Doz ON
INCZEMENTAL. HMERAUTEMENTS

O ;
x = Tan4°(7218°)
True depth = 7,278 fg_e_t\\ = Ep®.43 7 peviATion Mieacs
Possible maximum drift from center = 395 feet NN ToTs oeRTE Ao 4°
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THERMAL POWER COMPANY, Operator
KAPOHO STATE 1

Wellbore Deviation Surveys

Depth Deviation
in feet in degrees
85 0.25
350 1.00
748 | I
830 2.00

1753 1.75
2191 3.50
2460 4.00
2848 3.50
3330 4.00
3566 3.75
4034 4.25
5015 7.50? (Assume 3.50)
5573 3.00
6530 4.00

7290 Assume  4.00 to bottom

True depth = 7,278 feet

395 feet \

Possible maximum drift from center e

IMR/tti
12/07/81
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MEMORANDU/D)
PLANNING DEPARTMENT - County  of Howaii, Hilo, Howaii 96720
To Melvin Koizumi, Deputy Director, DOH Date. fe€b. 28, 1924
(Honolulu) ’

DLNR (Honolulu)

Manabu Tagomori,
Hawaii Institute of Geophysics

Dr. Donalg Thomas,

From: Planning \/\9/

quest to Condition No.

Subject.  Apmendment 1 of Special Permit
No. 468 - Thermal Power/Dillingham Corporation Geothermal

Exploration and Evaluation

Enclosed is a request submitted by Thermal Power for an amendment to
1 of Special Permit No. 468 granted by the Planning

Condition No.
1280.

Commission on October 15,
Your review and comments on Thermal Power's request would be greatly

appreciated.
éhould you have any questions, please feel free to contact Rodney
Nakano or Brian Nishimura of this office at 961-8288.
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16 January, 1984

Hawaii County Planning Commission »_.'

REQUEST FOR AMENDMENT TO SPECIAL USE PERMIT #4683
EXPLORATORY GEOTHERMAL WELL
DRILLING AND EVALUATION

On October 15, 1980 the Hawaii County Planning Commission granted Thermal
Power Company (Thermal Power), a Special Use Permit #468 (SP #468) for
geothermal exploration and evaluation in Kapoho, Puna, Hawaii. On November
28, 1983, a time extension of SP #468 was granted, subject to a number of
additional conditions. For the past three years Thermal Power has been
voluntarily conducting our activities to address the concerns covered by the new
conditions. We will continue to perform all activities to comply with the
conditions of SP #468. Attachment A describes our compliance program.

The original application and SP #468 granted by the County Planning Commission,
had a specific intent. As summarized in the County Planning Commission's
findings for SP #468: "The purpose of the subject application is to determine and
define the existence and potential size of a geothermal resource, in commercial
quantities, at this particular location". The original application proposed to drill
two exploratory wells which in conjunction with the HGP-A well would provide
the information necessary to make a determination about the Puna geothermal
resource. The request for two wells was reflected in Condition 1 of the original
SP #/368 which approved drilling two wells. Although exploratory wells have to be
"successful" in terms of tapping a geothermal resource and in terms of well
adequacy in order to generate data for a resource evaluation, Condition 1 merely
referred to two wells without any explicit reference to whether the wells were
"successful". Other permits issued by the Commission define successful wells.

After completing the two wells (to the extent such wells could be completed) and
conducting a lengthy technical review of the data to identify remaining
information needs, Thermal Power has determined that a successful replacement
well, (KS 1-A) is essential to adequately complete the collection of the
information needed for evaluation of the resource. Thermal Power is requesting
that Condition 1| of SP #468, as awarded October 15, 1980, be modified to
describe a successful well. Specifically, it is requested that Condition 1 be
modified to read: "That a maximum of two successful wells be permitted for
drilling. Successful, for purposes of this condition is defined as a well capable of



Page Two

producing 100,000 pounds of steam per hour." This will permit the drilling of KS
1-A. Wells drilled under Condition 1 are still exploratory in nature as the
resource evaluation is dependent on the information to be obtained. We
understand that approval by the Planning Commission will not constitute approval
of a development project.

There are two major reasons why a we have determined specifically that KS 1-A
is needed to complete the resource evaluation:

1.) The data obtained from Kapoho State #1 well (KS-1) and Kapoho State
#2 well (KS-2) is distinctly different from the resource in the HGP-A
well. This difference raises questions about the reservoir which can
only be addressed through additional data.

2.) The KS-1 well has an obstruction left in the hole from the drilling
program. The drilling procedures for the replacement well have been
substantially changed to avoid any further difficulties of this type.
The obstruction consists of part of a drill string which was lost in the
hole. It has been determined by well drilling experts that the
obstructions in KS-1 cannot be removed. By reducing the flow from
the well, the obstruction prevents an adequate assessment of the well's
long term productive potential. Long-term flow tests are necessary to
provide the reservoir stability data required by the Hawaiian Electric
Company's Request for Proposal to evaluate the potential size and
uses of the resource.

Thermal Power understands that the County would like to minimize the impacts
of exploratory drilling and testing activities while still obtaining the information
necessary to complete the evaluation of the Puna geothermal resource. The
proposed modifications to Condition 1 will not alter the reasons for which the
permit was originally proposed or subsequently approved. The evaluation of the
potential energy resource is the purpose of the three year program in which our
joint venture has invested over $10 million to date. In cooperation with the
County Planning Commission's goal of exploring the alternative energy potential
of the Big Island while minimizing any impacts to the community, Thermal Power
has voluntarily and consistently provided the best available abatement and
monitoring methods, and upon the County's request has provided information to
assist with the County's development of regulatory controls. Throughout our past
activities, Thermal Power has notified and coordinated with the community. We
will continue to be responsible operators while completing our evaluation of
Hawaii's geothermal resource.

Activity Description

The additional exploratory well specifically contemplated would be located on the
existing well pad at KS-1. No land will be disturbed in connection with the
replacement well. Drilling operations are scheduled for 24 hours per day, 7 days
per week for approximately 10 weeks. Modification of the noise abatement
equipment in the field during previous drilling efforts has resulted in a noise
abatement program which will meet the County's noise guidelines, as specifically
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required in SP #468. No air emissions are associated with the mud drilling
method. Entry to the KS-1 well pad will utilize existing private roads. Traffic on
the existing 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.

Some brief (1-4 hour) flow testing of the well might be required to evaluate the
well while drilling. After the well is completed, long-term flow tests would be
conducted. The tests may consist of flowing the replacement well and the KS-2
well alternatively. The data from the flow tests will allow Thermal Power to
determine the chemical and physical characteristics of the resource's stabilized
flow. Flow testing will include abatement to minimize noise and odor.

During all activities on the site Thermal Power will continue our monitoring
programs as described in Attachment A, Compliance with Conditions of SP #468.
Over the last two and one-half years the monitoring data has shown that the
abatement methods used by Thermal Power during drilling and testing programs
are successfully reducing H,S emissions below the proposed air quality standard
being developed by the Hawaii State Department of Health.

Archaeological and environmental basline studies were previously conducted by
Thermal Power for the KS-1 and KS-2 well pads and road areas. These studies
supported the conclusions of the previous Environmental Baseline Study done in
1977 in connection with the HGP-A well. No rare or endangered species have
been found in the exploratory area and no archaeological sites have been
discovered. Thermal Power is currently conducting expanded environmental and
archaeological studies in a one mile radius of the existing wellsites. If at any one
time during operations under the amended permit, any archaeological sites or rare
and endangered species are discovered, appropriate County and State officials will
be notified and every effort will be made to avoid any adverse disturbance.

In addition to the conditions for SP #468, Thermal Power Company will be
complying with all the requirements of Chapter 184 H.R.S. the State Department
of Land and Natural Resources relative to drilling for geothermal resources in
Hawaii. These regulations cover all aspects of drilling operations. As a courtesy
to the community Thermal Power plans to continue to notify residents as directed
by the Planning Department prior to initiating the drilling and subsequent testing
activities.

Additionally, we request the deletion of the sentence on page 7 of the Planning
Commission's letter of November 28, 1983 which reads: "Should any of the
foregoing conditions not be met, the permit shall be automatically void." The
language found in Special Permit #468 authorizing the Planning Commission to
determine whether the Special Permit should be terminated in the event of a
failure to meet conditions should be applicable to all conditions. Although
Thermal Power intends to comply with all of the conditions of the Special Permit,
it does not feel that it or the Commission should be subject to legal actions by
third parties asserting that the permit is void because of an alleged violation of a
condition. Such decisions should be made by the Planning Commission and not by
a court unfamiliar with the intent of the Planning Commission in imposing such
conditions. We would like to assure the Commission that we will continue to be
responsible operators.

NAN/crn-1/13/84
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THERMAL POWER COMPANY

Attachment A

Compliance With Conditions of
Special Use Permit No. 463

The currently applicable conditions of Special Use Permit No. 468 (SP 468) are all
addressed through the existing programs voluntarily initiated by Thermal Power
Company during past activities. The compliance programs for meeting all the
conditions of SP 468 in coordination with the attached application are described
below.

Condition 1: Responsibility For Compliance

Thermal Power Company (TPC), as Operator for the Puna Geothermal Venture,
takes responsibility for complying with all of the stated conditions of approval. In
the event that this responsibility is transferred to a successor or assigned to
another party, TPC will notify the County Planning Department.

Condition 2: Grading and Grubbing Prerequisites

The activities connected with the contemplated replacement well will take place
on the existing private roads and the KS-1 well pad. Consequently, no grubbing or
grading is planned at this time. For the County's information, a metes and bounds
description and a map showing the boundaries of the existing well pad, proposed
wellhead location and access roads, are provided as Attachments B and C. In
preparation for drilling the existing Kapoho State 1 (KS-1) well TPC conducted an
archaeological reconnaissance survey of the area which was submitted to the
County Planning Department. Another copy of the survey report is provided as
Attachment D for the Planning Department's information.

If any grading and grubbing off of the existing pads and roads becomes necessary,
TPC will update this information. All requirements of the County grading
ordinance will be complied with during any grading activities.

Condition 3: Noise Monitoring Plan

The noise monitoring program is implemented during any drilling or testing
activities on the TPC property. During the drilling and testing for the replace-
ment well, the noise monitoring and abatement program will consist of the
following:

a) As requested under Condition 10, a public phone number (808) 961-2184
is available for complaints or comments at any time. This service is
checked daily except during drilling and testing activities when the
number is checked on a much more frequent basis. All calls will be



logged. Comparison can be made with the meteorological data and the
record of operations described under Conditions 9 and 6, respectively.

b) Ongoing meteorological data collected near the existing KS-1 pad and
northeast of KS-1. The existing meteorological monitoring equipment
and data is described in response to Condition 4.

c) Noise monitoring will be conducted during the drilling and testing
operations at the locations shown on Attachment E. In the event that
TPC receives any complaint about the noise levels, TPC or its repre-
sentatives will respond by spot monitoring at the residential location
involved in order to ensure compliance with Condition 12.

Condition 4: Air Quality Monitoring Program

Thermal Power Company has been operating an air quality monitoring system in
the Puna geothermal area for the last two years. This information provides
background data for meteorology and H2S levels in the area and has shown that
the emissions from the past Thermal Power activities have been well within the
Department of Health draft Ambient Air Quality Standard for H2S.

The total air monitoring system which includes both the Thermal Power and HGP
programs, consists of a combination of Colortech cards and continuous H2S
analyzers. An independent study of the systermn was conducted by Woodward-
Clyde which determined that the system met the Environmental Protection
Agency's stipulations for Quality Assurance and Quality Control. A network of 30
to 40 Colormetric tabs is collected weekly. Three continuous H2S analyzers are
currently in operation: one southwest of the Lanipuna 6 proposed well site, one
about 1.75 miles northeast of HGP (station 36) and one about 1.25 miles southwest
of HGP (station 16). The KS 1 drill site and station 36 are also instrumented with
10-meter meteorological towers and measure wind speed, wind direction, and
temperature. Station 36 also monitors relative humidity, precipitation, standard
deviation of horizontal wind direction, and solar radiation.

The H,S and meteorological data are reduced to l-hour averages. The period of
record for station 16 is June 1, 1981 to present. The period of record for the drill
site is July 20, 1981 to present. The period of record for station 36 is May 16,
1981 to present (meteorology) and June 1, 1981 to present (H2S).

Condition 5: Emergency Response Plan

TPC's Emergency Response Plan has already been reviewed and approved by the
Hawaii County Civil Defense Agency. An updated copy is provided for the
Planning Department's records as Attachment F. A copy of the upgraded plan has
also been sent to Hawaii County Civil Defense Agency.

Condition 6: Operations Record

A permanent operations record will be maintained during all drilling and testing
on the TPC wells. Similar records will be kept for the emission monitoring
systems described previously to record performance testing, calibration and
maintenance of the continuous H,S monitors. Emission measurements from the
monitoring equipment are currenztly compiled into tables using the units which
correspond to the applicable regulations.



Condition 7: Best Available Control Technology

Best Available Control Technology (BACT) is defined by the U. S. Environmental
Protection Agency and the Hawaii State Department of Health as being those
methods, equipment, or systems capable of the maximum degree of control taking
into account economics, availability, environmental impacts and site-specific
applications. During well drilling and testing in the Puna area, TPC has utilized
the best available methods of controlling noise and hydrogen sulfide (H,S). These
methods are based on TPC's 20 years of experience with The Geysers geothermal
field in California and were modified in the field to address the specific
characteristics of the Hawaii geothermal resource.

BACT for drilling in Hawaii concerns the choice of drilling method and accom-
panying abatement. Drilling using mud is a quieter method compared to drilling
with air. Unlike air drilling, mud drilling does not have air emissions. In addition
to the choice of the quieter drilling technique, TPC has installed noise shields on
the WRI drilling rig, and enclosed the associated equipment in sound containment
chambers with inlet and exhaust mufflers.

BACT for testing geothermal wells is based on the relatively short abatement
period required and that the characteristics of the resource are unknown initially.
When the wells in Hawaii are first opened the unusually abrasive particles in the
initial flow may require limited vertical venting to avoid cutting through the
steam pipes and abatement systems. After a short period of cleanout venting the
well, the steam can be redirected horizontally and the H_,S abated with caustic-
peroxide treatment and noise will be controlled with the use of an underground
rock muffler. Attachment G is a sketch showing the abatement system's design.

The abatement methods used by TPC were able to reduce noise and H,S emissions
to well within the County noise guidelines and the Department of Health's draft
standard for hydrogen sulfide. The drilling and testing activities described in the
attached application will utilize these proven control methods.

Condition 8: Open Venting Prerequisites

TPC is attempting to modify the steam collection and test abatement equipment
to address the problem of abrasive particles in the initial flow of the Hawaii
geothermal wells. The modified equipment will be tested during the flow test of
the replacement well. If successful, the modifications will remove the need for
vertical venting. Prior to any possibility of planned vertical venting, TPC will
request approval from the County Planning Department with the exception of
emergency actions. TPC will notify the Planning Department as soon as possible
if emergency procedures become necessary.

Condition 9: Meteorological Monitoring Program

Continuous meteorological monitoring stations have been operated by TPC on
TPC's property in the Puna geothermal area for the last two and one-half years.
TPC has voluntarily made this raw data available to the County Planning
Department. During our activities on the wells, TPC will continue to collect
meteorological data and will provide this data to the Planning Department in a
summarized format. Although not required for compliance, TPC will provide the
summarized data for the last 6 months of 1983 during the lst quarter of 1984.



Condition 10: Community Contact and Response Plan

The established telephone number for use by local individuals for any contact or
complaint is (808) 961-2184. During any drilling or testing activity on the TPC
site, a TPC employee or representative will be available to respond as necessary
on a 24 hour basis.

Condition 11: Bi-annual Status Report

TPC interprets Condition 11 as a requirement to provide this information to cover
activities after the date of the permit extension. However, for the County's
information the status report for January 1984 would consist largely of informa-
tion already provided to the County Planning Department. A description of the
work undertaken by TPC in the last three years was provided as part of the
original request for an extension of SP 468. Descriptions of the proposed work for
the next 6 month period were provided in both the extension requests and the
attached application for modification of SP 468. As a continuation of our
voluntary monitoring programs, the summarized results of the environmental
monitoring activities will be provided in the lst quarter of 1984. No complaints
about TPC activities or wells were made during the last six months.

As discussed in the request to extend SP 468, the currently proposed work will
allow TPC to obtain data on the capability of the Puna Geothermal Resource to
support 25 MW of electric power generation. The data required includes the mass
flow and verified chemical characteristics of the resource. Testing is the final
phase of the exploration and evaluation program. When the resource testing is
completed TPC will be able to determine the technical capabilities of the wells
and apply for development permits if the wells prove to be viable.

Condition 12: Noise Guidelines

Prior to drilling the KS-1 well, TPC performed a noise study to assist the Planning
Department in developing noise guidelines for the County. The noise abatement
methods developed in the field by TPC successfully complied with the County's
noise guidelines during previous drilling and testing activities. The methods
included installing noise shields on the WRI drilling rig and constructing a new
rock muffler for use during testing. TPC will continue to comply with the noise
guidelines as specified in Condition 12.

Conditions 13 and 14: Disposal Plan Approval

The proposed disposal site for the sump contents and any other waste materials
from drilling will be provided to the State Department of Health (DOH) for their
review and approval.

Condition 15: Revegetation Plan Approval

All denuded land on and around the drillsite will be revegetated to meet the State
and County permit requirements. The proposed revegetation plan will be provided
for the County's review in connection with any plan to abandon or convert the
exploratory wells into development or another beneficial use.

Condition 16: Information and Site Access




The County Planning Department may contact (1) Nicki Norman, (415) 765-0446
or at home (415) 644-0552, or (2) Rebecca Beemer (415) 765-0626 or at home (415)
798-7421 or (3) Thermal Power offices (808) 944-5545 to obtain necessary
information on the TPC activities or wells. When required, Ms. Norman or Ms.
Beemer will arrange access to the site for government representatives or
consultants. Due to insurance provisions and safety concerns, all visitors will be
accompanied by a TPC employee or authorized agent.

Condition 17: Outdoor Lighting Ordinance

TPC is in compliance with requirements of Chapter 14, Article 9 of the Hawaii
County Code relating to outdoor lighting.

Condition 18: Effective Term

TPC will notify the Planning Department upon the successful completion of the
exploration program. We understand that the SP 468 is valid until that time or
until October 15, 1986, whichever occurs sooner.

Condition 19: Compliance With All Other Applicable Requirements

TPC will continue to comply with all other applicable rules, regulations and
permit requirements.

NAN/tti
1/10/84



ATTACHMENT B

ROAD AND UTILITY EASEMENT
to
"KAPOHO STATE 1"

Geothermal Well Site
Within L.P. 8177 and R.P. 4497
L.C. Au. 8559 Apana 5 to C. Kanaina
Kapoho, Puna, Hawaii

Beginning at a point at the northwest corner of this parcel of
land and on the easterly side of the Pohoiki Road, the coordinates of
said point of beginning referred to Government Survey Triangulation
Station "Kaliu" being 8,223.20 feet North and 8,563.44 feet East and
running by azimuths measured clockwise from true South:

1. 284° 01! 146.45 feet;
24 249° 13 85.26 feet;
% 243% 34° 101.26 feet;
&, 242% 051 163.01 feet;
5% 247° 24! 440,08 feet;
B4~ FA2* 4 248.58 feet;
Teo 237" 3B? 77.82 feet;
8. 228°. 12! 117.13 feat;
9. 332% 58 20» 31.02 feet along "Kapoho State 1" Easement
to a pipes
10. 48° 121 111.60 feet;
11. 57° 18! 81.63 feet; ‘
12.  62° 42° 251.22 feet; -
13,  67° 24! 439.92 feet;
14, 62 D5* 162.01 feet;
15. 63° 34! 103.12 feet;
16s 69° 13° 86.74 feet;
17 §7% 22 20% 157.28 feet to a point at the easterly side

of the Pohoiki Roadj; thence along

the easterly side of Pohoiki Road
along a curve to the left having a
radius of 182,00 feet, the chord azi-
muth and distance being:

18, 172° 12*' 58¢ 149,70 feet to the point of beginning and
containing an area of 47,896 Square
Feet or 1.,0995 Acres.

REGISTERED.
LAND
SURVEYOR
No. 1247




EASEMENT

"KAPOHO STATE 1"

Geothermal Well Site

Within L.P, 8177 and R.P. 4497
L.C. Au. 8559 Apana 5 to C. Kanaina

Kapoho, Puna, Hawaii

Beginning at a point at a pipe at the west corner of this par-
cel of land, the coordinates of said point of beginning referred to
Government Survey Triangulation Station "Kaliu" being 8,982.83 feet
North and 9,677.70 feet East and running by azimuths measured clock=-

wise from true South:

le (242° 58' 20%
P332 58 20"
3. §2° S8% 200
4o7 " 152% 58 20¢

REGISTERED
LAND

SURVEYOR
No. 1247,

Hilo, Hawaii
July 9, 1981

250.00 feet to a pipe;
300.00 feet to a pipe;
250.00 feet to a pipe;

300,00 feet to the point of beginning
and containing an area of
75,000 Square Feet or 1.7218
Acres.

MURRAY, SMITH & ASSOCIATES, LTD.

.Z)QF/L_‘/.A’( (\.’I/ML«:_/ ?’/7441/1,‘?
/ 7

Donald James Murray
Registered Surveyor

By
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