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Mr. William Paty v Ty
Chairperson o w2
Department of Land and Natural Resources N3 -
P.0. Box 621 L o
Honolulu, HI 96809 e .-
. 3;‘&;* g
Subject: Puna Geothermal Venture r] [ =)

Quarterly Well Monitoring Report

Dear Mr. Paty,

As requested by the Department of Land and Natural Resources
(DLNR), Puna Geothermal Venture (PGV) respectfully submits the

following quarterly well reports for Kapoho State i, Kapoho State
1A and Kapoho State 2.

The results of the attached well reports indicate that the wellhead
pressures for each of the PGV wells remained static during the
previcus three months. No H;8 was detected at any of the
wellheads. All master valves and side valves for the three wells
were serviced, function tested, and found to be in good operating
condition. If there are any gquestions, or if more information is

required, please feel free to contact the PGV office in Hilo at
961-2786.

@/7/;/@/

Bill Teplo%
Field Manager

Attachment

cc: B. Clark w/encl.
Z. Reiss w/encl.
J. Sternfeld w(encl.

PUNA GEOTHERMAL VENTURE CONSTRUCTION

P.O. Box 1337 @  Hilo, Hawaii 9677%-1337 @ Telephone (808) 961-278¢ ~ @

Facsimile (808) 935-5562




QUARTERLY WELL REPORT

KAPOHO STATE 2

Months Covered Under This Report: July, 1590 - September, 1990

Date Pressure {psi) Comments

July 02, 1990
July 94, 199¢
July @8, 1999
July 11, 1999
July 15, 1990
July 18, 1999
July 22, 1990
July 25, 199@
July 29, 1999

Pumped cellar

Wwwwwowwiww

August @3, 199@
August @6, 199@
August 1@, 199¢
August 13, 19%@
August 17, 19%5@
August 2@, 199@
August 24, 19%@
August 27, 1990
August 31, 1992

WWwwowwwww

September 03, 199@
September @7, 199¢@
September 10, 199%@
September 14, 1950
September 17, 199@
September 21, 1990
September 24, 1590
September 28, 19950

Fumped cellar

WWwhkwwwwww
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24 October 1988

Mr. William Paty, Chairman

Board of Land & Natural Resources
Kalanimoku Building

1151 pPunchbowl Street #220
Honolulu, HI 96813

Lease/Drilling Bonds

Dear Mr. Paty:

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 Thermal Power
R-1 Performance bond 3sM 714 750 00 553 4472
R-2 Performance bond 38M 714 751 00 553 4471
R~-4 Performance bond 35M 714 752 00 930 4593
Well Indemnity bond 38M 714 749 00 567 7792

As always, if you have any questions regarding the above matter, or
require additional information, please do not hesitate to call our office at
524-8940 through October 28th.

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

Ormat Energy Systems, Inc.

101 Aupuni Street Suite 1014-B
Hilo, Hawaii 96720

(808) 961-2184 Fax: 961-3531

Sincerely younsd

Maurice A, Richard
Hawaii Regional
Development Manager

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

ORMAT ENERGY SYSTEMS, INC. 2%38§ (King St. #1750 Hon., HI 96813
610 East Glendale Ave., Sparks, Nevada 89w1-5811 e Telephone (702) 356-9111 ¢ Faefimile (702) 356-9125 » Telex 170030
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6 October lQSﬁh?
, U

Mr. William J. Paty, Chairman
Board of Land & Natural Resources
Kalanimoku Bldg. #130

1151 Punchbowl Street

Honolulu, Hawaii 96813

Re: Geothermal Resaurces Mining Lease R-2

b

(é‘“

)}

Request for Extension of Geothermal Well Modification Permit, Kapoho

State No. 2, — Response to DINR Letter of 8/15/88.

Dear Mr. Paty:

The following is submitted in response to your request for additional
information regarding the July 18, 1988 letter from Ormat Energy Systems, Inc.

(Ormat) requesting a 180—day extension of the Geothermal Well Modification
Permit issued to Thermal Power Company as Operator for the Puna Geothermal

'

Venture {(PGV), sublessee for DLNR Geothermal Resources Mining Lease R-2:

(1)

(2)

As indicated in our letter of Auqust 2, 1988 to your office,
Ormat has not actually purchased Thermal Power Company, but
has purchased, through its wholly-owned subsidiaries AMOR VI
Corporation and AMOR VIII Corporation, one hundred percent
{100%) of the interests in PGV, the partnership which is named
as sublessee of DLNR Geothermal Mining Lease R-2. 'This
includes the purchase by AMOR VIII Corporaton of all of Maxus
Energy's (Thermal Power Company's parent company) interests in
PGV, as well as the purchase by AMOR VI Corporation of those
interests in PGV previocusly held by Amfac Energy. PGV intends
on designating AMOR VIII Corporation as Operator for PGV,
replacing Thermal Power Company, which no longer holds a
working interest in the PGV project.

AMOR VIII Corporation expects to have a $250,000 surety hond,
as required by DLNR's Chapter 183 requlations, available for
submittal to DLNR by the middle of October, 1988, when AMOR
VIII will be designated as Operator. In addition, PGV
anticipates the submittal of replacement $10,000 lease bonds
for each of PGV's DLNR Gecthermal Mining Leases (R-1, R-2 and
R-4), as required by DLNR's Chapter 183 regulations, at this
same time.

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

4-8940
610 East Glendale Ave., Sparks, Nevada 894%+-5811 e Telephone (702) 356-9111 o Faf#fnile (702) 356-9125 o Telex 170030

' A‘-‘;‘ S\/



Mr. William J. Paty
6 October 1988
Page Two

(3) At present, PGV is reviewing its proposal to redrill and test
geothermal well Kapoho State No. 2 and to conduct long-term
testing of geothermal well Kapoho State No. 1A to the HGP-A
plant, as approved under the Second Amendment to the Plan of
Operations, approved April 25, 1988. At the earliest, PGV
would not actually commence either of these activities until
at least January of 1989, or a time conincident with the
granting of additional approvals by DLNR and other agencies
for construction of the proposed PGV Project.

As stated in our letter of August 2, 1988, PGV intends on
proceeding as quickly as possible with the development of the
PGV Project, the 30 MW geothermal power plant and wellfield
project generally described in PGV's Plan of Operation
submitted to DLNR on December 8, 1986. Because of the recent
purchase by Ormat subsidiaries of all the interests in PGV,
PGV will soon be submitting an amendment to this Plan which
will more accurately reflect the proposed design and operaiton
of the PGV Project as revised by Ormat.

As always, if you have any questions regarding the above information, or
require any additional information, please do not hesitate to call ?%; office,
Sincerely your$, ~

urtce A. Riché&d
Hawaii Regional
Development Manager

MAR/cn



Dearpd

AKG 15 1988

ttr. Maurice A, Richerd
Regional Development Manager
Crmat Energv Syetems, Ine,
610 East Clendale Ave,
Sparke, Nevade 894315811

Denr r, Richard:
Ve scknowledge recelpt of vour letter of Julv 18, 1988, re

an 180-dev extenseion of the Geothermal Well Modification Permit
Thermal Power Company for Kapoho State No. 2,

In order to complete our review, would you plesse provide us with
the following information.

(1) Information and confirmation of the scquisition of Thermel
Power Co. by Ormat Bhergy Svstems, Inc. and the trsnsfer
of responsibility from Thermal Power to Crmat as the new
designated operator for Puna (Gecthermal Venture (PCV).

(?) Submittal of a performance bond as required by the
Department of Land and Natural Resources' Chapler 183, or
evidence which will confirm the legal transfer of the existing
bond which currently identifies Thermal Power Co. sa the

pal party bound untc the State of Hawail,

gtatus of plane for development activities described
b Second Amendment to the Plan of Operations
by the Board of Lend snd Naturel Resources on
j 1987,

our cooperstion.

1
Tony truly vours,

'\ PR e tpaeer y 4 n...--w-‘*"‘“" ’

\_‘ 7

I ' \\
L WILLMM W, PATY, Chajrpersor

Board\of Land andi{ Natural Resources

MT:DN:DL:ko >
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July 18, 1988 CoLRTER &

Mr. William W. Paty

Chairman

Board of Land and Natural Resource
P.0. Box 621

Honolulu, HI 96829

Dear Mr. Paty:

In accordance with the Department of Land and Natural
Resources Administrative Rules, Title 13, Chapter 183-
65(7)(c), Wwe are herewith requesting a 180-day extension of
our modification permits for the well designated Kapocho
State 2, on DLNR geothermal resources mining Lease R-2, A
permit to modify Kapoho State 2 was issued by your office
on July 18, 1987, based on the application filed by Thermal
Power Company on June 3, 1987.

As outlined 1in the above mentioned permit application,
Kapoho State 2 will be modified below 4200 feet by a
deviated and directed wellbore 1n order to penetrate the
geothermal reservoir over an expected longer producing
interval. Following successful completion of the proposed
modification, we propose to flow test the well +to
demonstrate its productive capacity.

We are scheduled in Honolulu beginning June 25, 1988 to
visit with you, update you, and plan for a smooth ownership
transition from Thermal Power to Ormat. Ormat looks
forward to a long and successful relationship with you and
the DLNR staff and we 1look forward to your positive
response to this request for extension.

Sincerely yours,

Maurice A. Richard
Reéfonal Development Manager

MAR/1lks

348T74M

ORMAT ENERGY SYSTEMS, INC.

610 East Glendale Ave., Sparks, Nevada 89431-5811 e Telephone (702} 356-9111 o Facsimile (702) 356-3125 o Telex 170030
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DEFARTMENT OF LAND AND NATURAL RESOURCES COMTETES ENFORCEMENT
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LAND MAMNAGEMENT
STATE PARKS
WATER AND LANC DEVELOPMENT

HONOLULY, HAWALI 96809

GEOTHERMAL WELL MODIFICATION PERMIT

Kapoho State 2
Puna, Hawaii

Thermal Power Co.
220 South King Street, Suite 1750
Honolulu, Hawaii 96814

Your application dated June 3, 1987, for a permit to meodify Kapoho

State 2, Geothermal Well is approved:

Well Designation: Kapoho State 2

Location: TMK 1-4-01:19, Kapoho, Puna, Hawaii

Mining Rights: Kapoho Land Partnership, under State
Mining Lease R-2

Subleased to: Thermal-Amfac Joint Venture

Operator: Thermal Power Co. (for Puna Geothermal Venture)

Ground Elevation: 718+ feet

Total Depth: 7,670 feet

You are hereby granted permission to modify Kapoho State 2 Well

with new casing and a new penetrstion of the geothermal reservoir by
a directiocnal drill hole beginning at a depth of 4,209 feet, having a
bottom depth of 7,670 feet and extending 1,400 feet laterally from
wellhead plumb, in accordance with the following conditions:

(1)

(2)

(3)

All work shall be performed as described in the Proposed
Modification Program submitted with your application and in
accordance with the Department's Administrative Rules (Chapter
183), and all other applicable Federal, State, and County laws,
ordinances, rules and regulations.

The applicant shall submit in writing, the compass bearing of the
proposed directional hole prior to commencement of drilling.

The applicant shall obtain the Chairperson's approval prior to the
execution of any contemplated changes in the proposed drilling
program.



GEOTHERMAL WELL MODIFICATION PERMIT
Kapoho State No. 2 Page 2

(4) The applicant shall submit a record of a wireline down-hole
directional survey of the well from the surface to the total depth to
the Department within 60 days after the well has been completed.

(5) This permit shall expire 365 days from the date of issuance.

WILLI ATY,

. halrperson
Board of Land and

tural Resources

welef 10 4 FET
Date of 1Issuance




Octoher 7, 1987

*r, Ralph A. Patterson

Praject Slanacer

Thepmal Power Ceompenv

220 South Hing Street, Suite 1750
Menclulu, fiawail 96813

Daogr [ir, Prttersan:

In accordsnce with Section 13-183-8 of the Depertment of Land arnd
Haturel Hesources' Administrative Tlules on the Lessing and Drilling of
Ceothermel Resources, our Divieion will begin conducting bi-weekly
ingprctions nf geothermel wells--Kapoho State ilo. 1, 2, and 1-A,

Sirce wvehicular acecess to the wells would facilitete inspection, we
resnectiully request s key te the access gate at the peothermal project
site for use b7V our inspector con lHaowaiil, ¥Mr, llarria Ota,

Ye ook forward to your consideration snd conperatior. on this
raatter.  Shauld vou have anv questions, pleasc contaet Mr, George
Hatsurote at 548-7619.

Sincerely,

MANABU TAGOHIORY
Manager-Chief Engineer

DN:LL:dh
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Mr. William W. Paty
Chairperson

Board of Land Natural Resources
1151 Punchbowl Street

Honolulu, Hawaii 96813

Re: Application for Permit to
to Modify Well KS-2
State Geothermal Mining Lease R-2
Puna District, Hawaii County

Dear Mr. Paty:

In accordance with DLNR Administrative Rule, Title 13,
Subchapter 183-65 and our recently approved Amendment to Plan of
Operations dated 1 December 1986, Thermal Power <Company as Operator
for the Puna Geothermal Venture submits herewith an Application for
Permit to Modify Well KS-2 on the -referenced 1lease, As previously
reported to the DLNR, KS-2 was originally drilled as a vertical
wellbore to 8005 feet in April 1982. After subsequent testing of
geothermal fluids, KS-2 was plugged and suspended in March 1983. 1In
accordance with condition (3) of the approval letter for the amended
Plan of Operations, a schematic drawing of Well KS-2, in its
existing confiquration, was submitted to DLNR under a transmittal
letter dated 28 May 1987.

Thermal now proposes to drill out the cement plug and medify
the well below 4200 feet depth, as a directed and deviated wellbore
in a second penetration of the geothermal reservoir. Following a
successful completion of the proposed modification, we propose to
flow test the well to demonstrate expected improvement in prodictive
capacity.

Please note that our approved Amendment to Plan of Operations
(page 5) raised the concept of conducting a short term fluid
injection experiment in the KS-2 wellbore before proceeding with the
modification. We have determined that we will not conduct such
experiment,

Thermal Power Company, A subsidiary of Diamond Shamrock
Central Pacific Plaza, 220 South King Street, Suite 1750, Honoiulu, Hawaii 36813 Phone: 808 524-8540



Mr, William W, Paty
Page Two
3 June 1987

A $100 non-refundable filing fee accompanies the enclosed
Application. An early consideration and approval of the Permit to
Modify Well KS-2 will be appreciated in order to allow the orderly
procurement of materials and services. Please contact Dan Mason at
{808) 524-8940 if Thermal can assist by responding to questions or
further requests regarding this Application.

Yours very truly,

RO Vet |-

Ralph A. Patterson
Project Manager

RAP/ma/WLD139
APPCOVLT



PUNA GEOTHERMAL VENTURE

APPLICATION FOR PERMIT TO MODIFY ONE EXISTING GEOTHERMAL WELL,
KAPOHO STATE 2, ON RESERVED LANDS, KAPOHO, PUNA, HAWAII

In accordance with DLNR Administrative Rule, Title 13, Subchapter
183-65 and the approved second amendment to Plan of Operation, dated
1 December 1986, Thermal Power Company, as Operator for the Puna
Geothermal Venture, herewith makes application for Permit to Modify
Well KS-2 wupon approval by the Hawali Board of Land and Natural

Resources.

The following items 1In bold print reference the provisions of
Section 13-183-65 of the DLNR rules.

(1) Name, signature and address of the applicant, the owner of the
mining rights and the landowner 1f the applicant is not the

landowner.
Applicant:
Thermal Power Company THERMAL POW
220 So. King Street, Suite 1750 )
Honolulu, Hawaii 96814 ééaj

By: ARl
Owner of Mining Rights: W. I D'Olier

Vice President

Kapoho Land Partnership Geothermal Exploration
Land Owner

Kapoho Land and Development Company, Limited

{2) The number or other designation by which the well shall be
known. The number or designation shall be subject to the

chajrperson’s approval,
Well designation: Kapoho State 2 (KS-2), as previously approved.

(3) A plot plan showing ‘the tax map key, site elevation, and well
location reference to established property corners. A survey by
a Hawall licensed surveyor may be required by the department, if

deemed necessary.

The attached tax key map, Exhibit A of this Application,
designates the location and 718-foot elevation of the existing
drillsite for Well KS-2 within State Geothermal Mining Lease R-2.



(4) A statement by applicant of the purpose and extent of the

(5

(6)

(7)

proposed work and an estimate of the depths between which
discovery, production, injection, or plugging will be attempted.

The purpose of the proposed modification in Well KS5-2 1is to make
a new penetration of the geothermal reservoir with a
directionally drilled wellbore below the undisturbed original
9-5/8" casing at 4209 feet. The new wellbore would be
directionally drilled to 7670 feet at a new bottomhole location
approximately 1400 feet distant from the existing wellhead
location. Fluid productivity in the new angled hole should
exceed the 33,000 pounds per hour steam flow tested in the ¥XS-2
vertical hole in mid-1982, ©New flow test results at KS-2 will
assist production wellfield planning for an initial PGV
generating unlt proposed in an earlier submittal to DINR, A new
and increased flow may also provide a backup supply for the
existing HGP-A generating plant in the interim period.

The new wellbore, as directionally drilled, will remain within
State Geothermal Mining Lease R-2, Directional surveys of the
new wellbore will be submitted to DLNR with the well operations

report upon completion of the work.

The modification of Kapoho State 2 will require approximately 25
drilling days. The new wellbore would commence at 4230 feet
and build at 2° per 100 feet to a maximum 25° angle. This angle
will be maintained in a deeper, straight hole section to a total
depth of approximately 7670 feet.

A description of the proposed drilling and casing program; and a
plan or drawing showing the proposed work and vertical section
of the well.

The Modification Program, Drillsite Plan and Vertical Section
for VWell KS-2 are attached, as Exhibits B, €, and D
respectively, to this Application.

A statement by applicant agreeing tc file a bond meeting the
requirements of Section 13-183-68 with the chairperson within
ten calendar days after notification that the application has
been approved.

An Indemnity Bond in the amount of $250,000 (multi-well and
statewide) has been filed with the State of Hawaiil. A copy of
this bond is attached as Exhibit E.

A statement by applicant to perform the work and thereafter to
operate and maintain the well in accordance with these rules and
all other federal, state and county requirements.

Thermal Power Company, as Operator for the Puna Geothermal Joint
Venture, agrees to perform the proposed modification as outlined
in this application and agrees to maintain the well in
accordance with Administrative Rule, Title 13, Subchapter
183-80, State of Hawaii and all Federal and County geothermal

regulations.



A non-refundabie filing fee In the amount of $.00 accompanies
Application, as required in Section 13-183-67.

WLD139

Attachments: $100 Filing Fee Submitted: 29 May 1987

Exhibit A Tax Key Map

Modification Program

Drillsite Plan

Vertical Section; Proposed Well Modification

Copy - Indemnity Bond

moam

this
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THERMAL POWER COMPANY
Santa Rosa Office 20 May 1987

PUNA GECTHERMAL VENTURE
PROPOSED MODIFICATION PROGRAM WELL KS-2

1. a) Notify Hawaii Department of Land and Natural Resources (DLNR) 24 hours
prior to commencement of operations on the drillsite.

b) Confirm compliance with all permit requirements. Move in drilling rig.
Install blowout preventors above wellhead master gate.

2. a) Run 8-1/2" bit; drill out cement plug below 2994’ and cleanout 9-5/8"
casing to top of 7" 1liner at 3981’. Use drilling string weight and mud
welght to contain possible pressure of 1450 psig, below cement plug.

b) Run &" bit, 4-1/2" drill collar and 3-1/2" drill pipe; cleanout 7" liner
to 4396',

3. Pull 7" liner from 3981’ to 4396°; cleanout with 8-3/4™ bit to 4396,
4. PRun deviation/directional survey if possible to 4396’ (Eastman Instrument).

5. Place cement plug from 4396’ to 4200‘; dress plug and kick off at about 4230
with mud and Dyna drill. Directional heading will be specified by Thermal
Power Company, as determined by geotechnical data. Drill 8-3/4" diameter hole.

6. Deviate wellbore at 2° per 100' to 20°-25° maximum angle by 5200’ true vertical
depth (TVD),; then drill straight bore on directed heading, at constant maximum
angle to about 7400’ TVD or approximately 7670’ measured total depth. Obtain
and record detailed directlonal surveys of the entire directionally drilled

bore from 4230' to TD.

7. Based on wellbore - data, consider option of brief flow test of the well to
estimate its productivity.

8. Cleanout to total depth with 8-3/4" bit run. Condition hole as directed by
drilling fluid ecirculation from TD. Run 7", 26 1b/ft, SM-90SS, VAM-ACE,
regular coupled, perforated liner to 7640’ measured depth. Hang this 1liner in
existing 9-5/8" casing at approximately 4000’.

9., Run 7", 26 1b/ft, SM-90S8S, VAM-ACE regular coupled production casing to 4000°'.
Centralize and cement 4000-3700’ interval, using metal petal baskets and DV

collar at 3700', Open DV collar at 3700'. Circulate out excess cement and
continue circulating for six hours, Wait on cement and prepare to tension
casing.

10. Tension wupper 3700’ of 7" casing to not more than 300,000 lbs; monltor casing
stretch at incremental increases. Cement with Class G, 40% silica flour

geothermal blend at 15-16 ppg slurry weight to the surface.

11. Run 6" bit and cleanout 7" 1liner to bottom at 7670', Circulate fresh water
unti]l the hole 1s cleaned.

12. POH and lay down drill pipe and prepare for possible mini injection test and
wellbore temperature survey. Nipple down BOP's. Clean pits and release rig.

KPG145 Exhibit B



DRILLSITE PLAN WELL KAPOHO STATE 2
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10" WKM 900 Gace

Ground Level

PUNA GEOTHERMAL VENTURE

718 alev,

WELL KAPOHO STATE 2

i

1313'

4209’

Original vertical wellbore
to be closed by cement plug
below 4250'

\

22 May 1987 7670°

Exhibit D

Schematic: Proposed Madification

30* conductor
hole at 28'

pipe cemented solld in dug

20" casing H-40, 94 1b buttress;
L gsolid in 26" hole at 68"’

cemenced

TT~—13-3/8" casing K-55 buttress to 1313

3 joincs 61 lbs on top;

30 jolnts 54.5 1bs on bottom

Mulciple cement jobs in 17-1/2" hole

~r—————-New 7% production

casing; SM-908S, 26 1b
VAM-ACE couplings

9.5/8" casing as detailed
62 joints K-55, 40 1b burtress
13 joints N-80, 40 1b buttress
Cemented solid inm 12-174" hole

on boCtom
on top

at 4209

b

\ .
\ Curved wellbore section: 4230-5200'
\ //// increased angle at 20 per 100’
\
\
\ /8-3/h" open hole
\
\

New 7% perforated 1iner, SM-90sS, 26 ib
\ VAM-ACE couplings, 80-1/2" holes per foot

Straight wellbore section:
deviated

5200-7670"
20-259 from vertical

™ THERMAL POWER COMPANY

Operator for PGV



10" WKM 900 Gate PUNA GEOTHERMAL VENTURE
WELL KAPOHO STATE 2

Ground Level
718" elev.

Schematic: Existing Configuration

lI
\\\\\fO" conductor pipe cemented solid in dug
h

g

ole at 28'

20" casing H-40, 94 1b buttress; cemented
solid in 26" hole at 68’

1313+ 4 b
13-3/8" casing K-55 buttress to 1313
3 joints 61 lbs on top;

30 joints 54.5 lbs on bortom
Multiple cement jobs in 17-1/2" hole

9.5/8% casing tieback, K-55, 36 lb buctress;
cemented solid in 13-3/8" casing at 1093

2994
zézzzéézz Cement plug emplacud 25 March 1983

9-5/8" casing as detailed
62 joints K-55, 40 1b buttress on botctom
13 joints N-80, 40 lb buttress on top
Cemented solid in 12-1/4" hole ac 4209’

3981’
4209

) 4
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7 Liner parted at 4396' 24 March 1983

—

7% Perforated Liner; 40 172" diameter holes
per ft. K-55, 26 1b 8 rd

—a

Liner standing {in 8-3/4" hole; bottom ON
£111 at 7891', top at 3981'.
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THERMAL POWER COMPANY

Spud Date: 19 January 1982
Operator for PGV

Completion: 2 April 1082



