PUNA GEOTHERMAL VENTURE
CONTROL PROCEDURES FOR THE KS-8 WELL

A. Establish communication with the bottom of the hole with
minimum flow restriction in the drill pipe.

1. Transported from Houston, Texas, one Cudd Series 150 Hydraulic
unit. This included the base unit, BOPE, chokes, associated
piring and approximately 4,000 feet of 1 1/4-inch tubing work
string. It also included expendables of bits, mills and
fishing tools.

The equipment arrived by chartered aircraft on July 28, 1991.

2. With materials on site, the rig-up was completed July 30,
1991.
3. Operations to drill out of the HWDP and DC’s, recover plug,

and drill through the bit began July 31,1991.
CURRENT ACTIVITY

At the present the 1 1/4-inch tubing and recovery tools are stuck
in the drill pipe at 2420 feet and limit communication with the
bottom of the hole.

The tools will be recovered or the drill pipe will be snubbed out
of the hole to establish communications with minimum flow
restriction.

At this point, the drill pipe will be open to the bottom of the
hole and in a position to kill the well with weighted mud.

B-T. WEIGHTED MUD KILL APPROACH

This approach will use large gquantities of 11.5 ppg to 12.5 ppg mud
to kill the well. Flow rates are as high as the equipment will
provide. The following program details the steps to be taken.

Pump water down the drill pipe and casing to cool the wellbore.

The following pumping schedule details the material to be pumped,
the equipment to be used, the pump rate and the volumes.
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1. DRILL PIPE PUMPING SCHEDULE

Equipment
a. Howco
{Pump
Trucks)
b. Howco
C. Howco
d. Howco

Decision Point

Material Pump
Rate

Water 2 bpm

25 bbl CacCl2 3 bpm

5 bbl mud

25 bbl Super Flush

5 bbl mud

25 bbl CacClz2

11.5 to 13.5 8 bpm

Ppg mud

11.5 ppg mud 6-8 bpm

Duration Volume

30 min 60 bbl

22 min 85 bbl

25 min 200 bbl

cont. 360 bphr

Continuously until decision

Based on Circulation

Option A

Option B

Circulate Xill weight mud

Lose circulation

Drill Pipe Pumping Schedule Options

Option A: Circulate kill weight mud

e. Howco

11.5 ppg nmud 4-5 bpn

Establish Circulation

Howco

11.5 ppg mud 4-5 bpm

When the pressure is killed

Howco

Howco

Howco
Option B: Lose

e. Howco

KS-8 Control

from pits

from pits

Water as required 10 bbls
Cement Blend as required 50 ft?
Water as required 10 bbls
Circulation

11.5 ppg mud 8-10 bpm
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If unable to_circulate

f.

h.

i.

Followed by water to keep well cool

J.

Howco

Howco

Howco

Howco

Howco

11.5 ppg mud
Water
Sand plug

Water

Cement blend

6-8 bpm as required
as required 60 bbls
Mix 50 ft? sand in jet mixer

as reguired 60 bbls

as required 50 ft?

Fill hole or keep water going down hole.

Note:

Cement blend to be used to plug well:
Hawaiian Cement
40% SSA - 1
Perlite 1:1

4% Bentonite

1.5%

CFR-3 NF

1.0% Diacel LWL

1.0%

HR - 15

This blend was tested at 400 F and 5000 psi for 2:15 pumping time.
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2. CASING ANNULUS PUMPING SCHEDULE

a. Howco 25 bbl CacCl2 3 bpm 22 min 85 bbl
5 bbl mud
25 bbl Super flush
5 bbl mud
25 bbl CcacCl2
b. PDC 231 11.5 ppg mud 8 bpm 25 min 200 Hal
Rig pumps
c. PDC 231 11.5 ppg mud 3 bpm or greater

Attempt to maintain casing
annulus fluid level

d. PDC 221 11.5 ppg mud 3 bpm 180 bphr
Continuously until decision

Decision Point Based on Circulation
Option A Circulate kill weight mud
Option B Lose circulation

Casing Annulus Options

Option A: Circulate Kill Weight Mud

e. Stop pump. Monitor annulus level and circulation. Circulate
and condition mud through pits.

f. Hold drill pipe pressure constant with choke on the annulus
until able to pump 11.5 ppg mud at 4 bpm with LCM. Set plug.

Option B: Lose Circulation

g. 11.5 ppg mud / 4 bpm / continuously / 240 bbl/hr / PDC 231
Unable to circulate. Set plug.

h. 11.5 ppg mud / 6 - 10 bpm / 360 bbl/hr / PDC 231
Followed by water if unable to f£ill hole.

KS-8 Control Page 4 Aupust 5, 1991



B-II. HIGH RATE-LONG TERM WATER KILL APPROACH

This kill approach is based on pumping water at as high a rate as
possible (on the order of 45 bpm) for as long as water can be
supplied to cool, choke and kill the well. The following steps can
be taken after the water well MW-3 is completed if the mud kill is
unsuccessful.

Pump water down the drill pipe and casing to cool the wellbore and
kill the well.

The following are prerequisites for the high rate long term water
kill:

- drill and equip an additional water well for total continuous
well supply of 34 bpm.

-~ lay 8-inch water pipeline from MW-3 to KS-8.

- install pumps and transfer lines from supplemental water
storage.

- rig up frac truck, and high pressure 3-inch piping which are
now in transit from the mainland by barge.

Establish water storage volumes as follows:

Parker Drilling 231 700 bbl
4 Baker tanks (475 bbl) 1900 bbl
Additional Parker tanks 1350 bbl
Parker 3 U Mixer tank 350 bbl

Total 4300 bbl

Reserve pit delivery rate and storage volume

Well pad D reserve pit KsS-8 5 bpm 3,000 bbl
Well pad F reserve pit KS~7 5 bpm 5,000 bbl
Total 10 bpm 8,000 bbl

Water Source Delivery

Water well MW 1 6.0 bpm
Water well MW 3 28.0 bpm
Total 34.0 bpm
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Pumping Capacity

Parker Drilling 231

2-F1000 @ 120 stks 20.0 bpm
2 Halliburton Cementing Trucks
4.5" liners at 4000 psi 12.5 bpn
1 Halliburton Frac Truck
at 4000 bps 12.5 bpm
Total 45.0 bpm

Following are the high rate-long term water kill details:

1.

Manifold pumping units to water supply and water storage
system. Manifold the pumping head.

Allocate pumping flow rates to the drill pipe and casing.
Pumping schedule is as follows:

a. Drill pipe 25 bpm (pressure limited)

b. Casing 20 bpm

This approach allows for pumping at 45 bpm for 17 hours.
After 17 hours the rate will be reduce to a total of 30 bpm
until a decision is reached.

When the well is turned, pump sand and water plug, mixed in
the Howco mixers until a 50-foot and 100-foot sand plug is

created in the wellbore.

Pump a 60 foot® cement plug on bottom. Wait on cement.
Repeat as necessary.
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C. SECURE WELL WITH CASING

The expected result of the above effort is that there is now a
cement plug blocking any inflow from below 3150 feet. The
remainder of this part of the program details the steps to be taken
to place additional cement plugs in the well and case it.

1. Place Super Flush and foam cement plug across the 13 3/8-inch
shoe zone if required.

2. Drill through the shoe plug and drill the top of the cement
plug as necessary.

3. Run and cement liner and tie-back.
a. Run 9 5/8~-inch liner from above the 13 3/8-inch shoe to

the top of plug.
b. Cement liner.

c. Drill out cement above liner. Test the lap joint and
squeeze if required.

d. Nipple down, cut off 13 3/8-inch 900 Series casing head.
e. Install 13 3/8-inch 1500 Series casing head.
f. Run 9 5/8-inch tie-back liner.
g. Cement the tie-back liner to the surface.
h. Install expansion spool and master valve.
i. Nipple up BOPE. Test BOPE.
J. Test 9 5/8-inch tie-back, drill out tie-back shoe and
test 9 5/8-inch liner.
4, Now ready to drill out liner shoe.
a. Drill out shoe.
b. Perform leak off test and squeeze shoe as required.
5. Well secured.
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William Paty, Chairman

Departuoent of Land and Natural Resgurces
PO Box 821

Hanolulu, Hawaii 96B09

Dear Chairman Paty, September 24, 10Q1

We understand that Mr. Dewey Milner who has heen contracted
by the State to oversee the zecuring of the K5-8 well on the RGV
project site, is at bresent stationed on the Big Island. May we
iEQUESt that vyou consider an additicn to his contract befare he

saves,

As vou are aware. many of the wells on the PGV praject =ite
have at present and in the past prablems with gae leaks, cus=ing

Failures, and wellhsad failores, Enclossd 3ig our Inventory of
Wells in the Lower Puns Digtrict sutlining = history of wach of
the wells drilled, compiled frowm Stats =and County recorde. In

our dizcussions with several oexperte, including Bill Craddick,
Buteh Clark, Dr. Wileon Geoddurd, Bsb Reynolda, end Dewey Milner,
requaesting @ second expert opinicn on  the adequacy of the S20H
saging program and the wesllhead equipment is approprists at this
tims.

Mediation was tequested by B8ill Craddick to revize the
original proposed drilling and casing plan and was sgreed to by
Dr. Olson per the Kediztors Report of 7/11/89. On May §, 1990
Pr. Harry OQOlson reguested an amendment in the drilling plan for
the S0H program, citing cost considerations. This revissd plan
has been applied to SOH 2. At pregent thils well is caszed frem O-
202" with a 9-5/8" B~-55/40% and 0-1836° with a 7" J-55/Z3%. e
have geveral oconcerns regarding this casing and wellhead
assemnbly:

1. The formation inte which the 9-5/8" casing is set is “broken
and poorly consolidated” (2/4/91), hard and fractured (2/5/91),
cave ancountered reguiring =everal redrills (2/6/81), drill ‘rom
148-200 feet with water and no returns. On 2/8/81 at 2027, the
hole was straight enough to see bottor with light, sumsrous
znlarged aress in hole also visible. Bill Craddick has warned
that the c¢sasing has to be firmly ettached to a competent
formation to help prevent the possibility of blowouts.

2., The 7" casing iz set to 1898°, a few {feet above a severe
‘dogleg which caused +ths drilling crew continual problems with
collars shearing off. On $/13/891 the 7" casing was cemented in
without returns to the surface, "but pump pressure increased to
600 psgi while pumping, indicating cemsnt moving up annulug akove
DV tool.” This dogleg iz believed to be a fracture that would
correlate with the intersecticn of & known fault located
approximately 400 feet north of SO0HZ if the fault plans dip is
75-80 degrees ta the south. According to Planning Commissian
tastimeny .. Bill Craddick (p 88) expressad coneerns abeout the
project proposal that drilling into the fractures is the same as
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drilling into the reservoir. He mlse indicated there =&re no
valves on any of these wells that will take preseurss of 2000 psi
which can build up after they are zapped.

3. The roeck formation below 18887 was sontinually Ffractorsed,
with drilling fluids migrating away from tha hole. Anpther fanlt
zona was hit from A4B83-4940°'with the formetion described 2=
fractured and gandy. There is no casing ain this depth.

4. The temperature at B0H 2 exgeeds BED dedrees, but ne exact
hettom hosle measurement waz taken. The deviation survey was unly
taken up teo 5400°, with the remaiander 1402° to botitom scstimated
in a 5/E direotion.

As residents who live i proximity to *he 80H 2 well ws would
tbe adversely affected by failures asttrikbuted to defisiencies in
+the drilling program. Conbtracting Dewey Milner to review and
inspect the drilling program and the wellhesd assembly would
Erzcatly allay ovur fears that there zre these deficiencies
that could threaten the safety of thes well.

Zincerely,
ENRC.
ce: Harry Rim Jeunlfer Perry Jane Hedtks
Marray Towill Box 537 Box §37
Dr, H. Olson Fahon, HI 96778 Pahoa, HI 36772
Norman Hayashi 465~BEIT = 5?ﬁ9 965-7299
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JOHN WAIREE
GOVERNOR OF HAWAI

WILLIAM W, PATY
CHAIRPERSON

JOKN C. LEWIN. M.D.
MICHAEL J. CHUN, Ph.D.
STATE OF HAWAI ACBERT S. NAKATA
RICHAAD H. COX
GUY K. FUNMURA

DEPARTMENT OF LAND AND NATURAL RESCURCES
COMMISSION ON WATER RESOURCE MANAGEMENT

P. 0. BOX 621 MANABU TAGOMORI

DEPUTY
HONOLULY, HAWAII 95809

August 30, 1991

MEMORANDUM

TO: Mr. Eric Tanaka

FROM: Manabu Tagomory

.

SUBJECT: DLNR Consultant - My. Duey Milner

Mr. Duey Milner of Bakersville, California has been retained by the Department of
Land and Natural Resources to serve as technical consultant on the KS-8 control
program. Mr, Milner will represent the Department on the KS-8 project. His duties and
responsibilities are:

e Inspect and monitor field operations of PGV for conformance with approved
control plan

e Participate in PGV's meetings on implementing control plan
e If public health, safety, and welfare is eminent as determined by Mr. Milner,
a stop order of all contro!l activities shall be issued immediately. Mr. Milner

shall immediately notify higher authorities to resolve the problems

e Prepare daily activity reports for the Department of Land and Natural
Resources

® Prepare a final report at the conclusion of the control program

You are to assist Mr, Milner in keeping a 24-hour watch of activities at the well
site, attend meetings with Mr. Milner, and to make your office available to him to
operate from during his stay on the island.

Please give Mr. Milner all the courtesies and support he needs to complete the
job successfully. If for any reason, you have any questions on your role in this project,
please call me directly at 548-7533.

Thanks for your help and keep up the good work.



WILLIAM W, PATY, CHAIRPERSON

JOHN WAIHEE
BOARD OF LAND AND KATURAL RESOURCES

GOVERNOR OF HAWAIIL

DEPUTIES

KEITH W. AHUE

MANABU TAGOMOGRI
RUSSELL N. FUKUMOTO

STATE OF HAWAI AQUACULTURE DEVELOPMENT
. PROGRAM
REF:WRM-BM DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESOURCES
CONSERVATION AND
P. O. BHOX B21 ENVIRONMENTAL AFFAIRS
CONSERVATION AND
HONOLULU. HAWAIY 96809 RESOUACES ENFORCEMENT
CONVEYANCES
FORESTRY AND WILDLIFE
AUG 2 O Iggl LAND MANAGEMENT

STATE PARKS
WATER AND LAND DEVELOPMENT

Mr.. Maurice A. Richard
Regional Development Manager
Puna Geothermal Venture

101 Aupuni Street, Suite 1014B
Hilo, Hawaii 96720

Dear Mr. Richard:

'The Department of Land and Natural Resource (DLNR) has reviewed your plans for
controlling and securing geothermal well KS-8 and has no objections to the proposed
scope of work outlined in your program.

We fully recognize that as field conditions change, modifications to your proposed
well control program may be required. Please be advised that our DLNR field
representative shall be duly notified of any contemplated changes to the proposed program
and our Division of Water Resource Management notified in writing of those
modifications.

Additionally, we request that a brief daily update concerning the well control
operations and planned activities for well KS-8 be added to the MW-3 water well status

reports regularly sent by PGV to Hawaii County Civil Defense.

As requested, copies of the KS-8 quenching ("kill") program has been distributed to
the Hawaii County Planning Department, Hawaii County Civil Defense, Department of
Health, and the Department of Business and Economic Development and Tourism for
review and comment. Please be advised that subject to the other agencies’ review of this
plan, additional follow-up meetings may be required to further discuss the current status
of well KS-8 and the proposed steps to completely control the well.

contact me, or in my absence, Mr. Manabu

truly V‘ T
D

Should you have any questions, ple
Tagomori, Deputy Director, at 548-7533.

cc: Harry Kim, Hawaii County Civil Defense
Rodney Nakano, Hawaii County Planning



PUNA GEOTHERMAL VENTURE
CONTROL PROCEDURES FOR THE KS-8 WELL

A. Establish communication with the bottom of the hole with
minimum flow restriction in the drill pipe.

1. Transported from Houston, Texas, one Cudd Series 150 Hydraulic
unit. This included the base unit, BOPE, chokes, associated
piping and approximately 4,000 feet of 1 1/4-inch tubing work
string. It also included expendables of bits, mills and
fishing tools.

The equipment arrived by chartered aircraft on July 28, 1991.

2. With materials on site, the rig-up was completed July 30,
1891,

3. Operations to drill out of the HWDP and DC’s, recover plug,
and drill through the bit began July 31,1991.

CURRENT ACTIVITY

At the present the 1 1/4-inch tubing and recovery tools are stuck
in the drill pipe at 2420 feet and limit communication with the
bottom of the hole.

The tools will be recovered or the drill pipe will be snubbed out
of the hole to establish communications with minimum £flow

restriction.

At this point, the drill pipe will be open to the bottom of the
hole and in a position to kill the well with weighted mud.

B-T. WEIGHTED MUD KILL APPROACH

This approach will use large quantities of 11.5 ppg to 12.5 ppg mud
to kill the well. Flow rates are as high as the equipment will
provide. The following program details the steps to be taken.

Pump water down the drill pipe and casing to cool the wellbore.

The following pumping schedule details the material to be pumped,
the equipment to be used, the pump rate and the volumes.
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1. DRILL PIPE PUMPING SCHEDULE

Eguipment Material Pump Duration
Rate
a. Howco Water 2 bpm 30 min
(Pumnp
Trucks)
b. Howco 25 bbl cCaCl2 3 bpm 22 min
5 bbl mud
25 bbl Super Flush
5 bbl mud
25 bbl CacCl2
c. Howco 11.5 to 13.5 8 bpm 25 min
ppg mud
d. Howco 11.5 ppg mud 6-8 bpm cont.

Volunme

60 bbl

85 bbl

200 bbl

360 bphr

Continuously until decision

Decision Point Based on Circulation
Option A Circulate kill weight mud
Option B Lose circulaticon

Drill Pipe Pumping Schedule Options
Option A: Circulate kill weight mud

e. Howco 11.5 ppg mud 4-5 bpnm from pits

Establish Circulation

Howco 11.5 ppg mud 4~-5 bpm from pits

When the pressure is killed

Howco Water as required 10 bbls
Howco Cement Blend as required 50 ft?
Howco Water as required 10 bbls

Option B: Lose Circulation

e. Howco 11.5 ppg mud §-10 bpm

KS-8 Control Page 2
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If unable to circulate

f. Howco 11.5 ppg mud 6-8 bpm as required
Howco Water as required 60 bbls

h. Howco Sand plug Mix 50 ft?} sand in jet mixer

i. Howco Water ' as required 60 bbls

Followed by water to keep well cool
j. Howco Cement blend as required 50 ft3
Fill hole or keep water going down hole.

Note: Cement blend to be used to plug well:

Hawaiian Cement

40% 55a - 1

Perlite 1:1

4% Bentonite

1.5% CFR-3 NF

1.0% Diacel LWL

1.0% HR - 15

This blend was tested at 400 F and 5000 psi for 2:15 pumping time.
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2. CASING ANNULUS PUMPING SCHEDULE

a. Howco
b. PDC 231
Rig pumps
C. PDC 231
d. PDC 231
Decision Point
Option A
Option B

25 bbl CacClz2 3 bpnm 22 min 85 bbl
5 bbl mud

25 bbl Super flush

5 bbl mud

25 bbl CacClz2

11.5 ppg mud 8 bpm 25 min 200 Hdl
11.5 ppg mud 3 bpm or greater
Attempt to maintain casing

annulus fluid level

11.5 ppg mud 3 bpm 180 bphr
Continuously until decision

Based on_Circulation
Circulate kill weight mud

Lose circulation

Casing Annulus Options

Option A: Circulate Kill Weight Mud

e. Stop pump.

Monitor annulus level and circulation. Circulate

and condition mud through pits.

f. Hold drill pipe pressure constant with choke on the annulus
until able to pump 11.5 ppg mud at 4 bpm with LCM. Set plug.

Option B: Lose Circulation

g. 11.5 ppg mud / 4 bpm / continuously / 240 bbl/hr / PDC 231
Unable to circulate. Set plug.

h. 11.5 ppg mud / 6 -~ 10 bpm / 360 bbl/hr / PDC 231
Followed by water if unable to fill hole.

KS$-8 Control
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B-1I1I. HIGH RATE~-LONG TERM WATER KILL APPROACH

This kill approach is based on pumping water at as high a rate as
possible (on the order of 45 bpm) for as long as water can be
supplied to cool, choke and kill the well. The following steps can
be taken after the water well MW-3 is completed if the mud kill is
unsuccessful.

Pump water down the drill pipe and casing to cool the wellbore and
kill the well.

The following are prerequisites for the high rate long term water
kill:

- drill and equip an additional water well for total continuous
well supply of 34 bpm.

- lay 8-inch water pipeline from MW-3 to KS-8.

- install pumps and transfer lines from supplemental water
storage.

- rig up frac truck, and high pressure 3-inch piping which are
now in transit from the mainland by barge.

Establish water storage volumes as follows:

Parker Drilliing 231 700 bbl
4 Baker tanks (475 bbl) 1900 bbl
Additional Parker tanks 1350 bbl
Parker 3 U Mixer tank 350 bbl

Total 4300 bbl

Reserve pit delivery rate and storage volume

Well pad D reserve pit  KS-8 5 bpm 3,000 bbl
Well pad F reserve pit  KS-7 5 bpm 5,000 bbl
Total 10 bpm 8,000 bbl

Water Source Delivery

Water well MW 1 6.0 bpm
Water well MW 3 28.0 bpm
Total 34,0 bpm
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Punmping Capacity

Parker Drilling 231

2-F1000 @ 120 stks 20.0 bpm
2 Halliburton Cementing Trucks
4.5" liners at 4000 psi 12.5 bpnm
1 Halliburton Frac Truck
at 4000 bps 12.5 bpm
Total 45.0 bpm

Following are the high rate-long term water kill details:

1. Manifold pumping units to water supply and water storage
system. Manifold the pumping head.

2.‘ Allocate pumping flow rates to the drill pipe and casing.

3. Pumping schedule is as follows:
a. Drill pipe 25 bpm (pressure limited)
b. Casing 20 bpm
This approach allows for pumping at 45 bpm for 17 hours.
After 17 hours the rate will be reduce to a total of 30 bpm
until a decision is reached.

4, When the well is turned, pump sand and water plug, mixed in
the Howco mixers until a 50-foot and 100-foot sand plug is

created in the wellbore,

5. Pump a 60 foot? cement plug on bottom. Wait on cement.
Repeat as necessary.

KS-% Control Page 6 August §, 1991



C. SECURE WELL WITH CASING

The expected result of the above effort is that there is now a
cement plug blocking any inflow from below 3150 feet. The
remainder of this part of the program details the steps to be taken
to place additional cement plugs in the well and case it.

1. Place Super Flush and foam cement plug across the 13 3/8-inch
shoe zone if required.

2. Drill through the shoe plug and drill the top of the cement
plug as necessary.

3. Run and cement liner and tie-back.

a. Run 9 5/8-inch liner from above the 13 3/8-inch shoe to
the top of plug.

b. Cement liner.

C. Drill out cement above liner. Test the lap Jjoint and
squeeze if required.

d. Nipple down, cut off 13 3/8-inch 900 Series casing head.
e. Install 13 3/8-inch 1500 Series casing head.

f. Run 9 5/8-inch tie-back liner.

g. Cement the tie-back liner to the surface.

h. Install expansion spool and master valve.

i. Nipple up BOPE. Test BOPE.

J. Test 9 5/8-inch tie-back, drill out tie-back shoe and
test 9 5/8-inch liner.

4. Now ready to drill out liner shoe.
a. Drill out shoe.
b. Perform leak off test and squeeze shoe as required.

5. Well secured.
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T PAPAYA ADMIN COMM (808

SE5-8230

PLANNING COMMISSLION ‘ o

COUNTY OF AAWAIL
' PUBLIC HEARING

Application of the Hawail
Natural Etnergy Institute and
Ressarch Corporation of the
University of Hawail for a
Gesthermal R=source Permlt
{GRP) to allew the drilling
of three scientific
obgervation holes for
Hawaii's 'Scientific
Ooservation Hole Program

TMK: 1-2~10:01:
1-4-01:2; and
1-4-02:32

TRANSCRIPT OF PROCEEDINGS

-

A public hearing was held at tne County Building, Conference
e .

Rooms A, B, and C, 75 Aupuni Sktreet, Hile, Hawaii, on Tuesday, |

May 9, 1989, commencing at 5:05 p.m., pursaant to Notice.

D s . - . ! )
Vice<Chairman Fred Fujimotc chaired the hearine.

BEFORE:

Ardrea Hd, Vasconcellos;
Notary Public, State of Hawail

APPEARANCES ;

Gary Mizuno, Chairman

‘frad Fujimoto, Vice-Chairman

Deanis Holr, Commiasionar

Tommy Iznimaru, Commisgionar

Mike Luce, Comnissionar

Tom Pay, Commissioner

Memesion Sanchaes, Comrissionar

Marion Bush, Commissioner

puane Kanuha, Flanning Director

Fred Giannini, 0Office of Corporation Couns2l
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.is Bill Craddick and I'm here just to express *-II want to say

"that I am for geothermal development, but I would just like to

83

the residents due to environmental issues. Thank you.

LY

MR. CHAIRMAN: Any questions from the Commissicners?

Thank you. Bill Craddick.

MR. CRADDICK: Mr. Chailrman, Counsel members, My name

t

express some of my concerns for this project they have harae.

I read the proposal, [ think it was last Maréh,
February, I believe it was in February, and there was ssveral
things that concerned me about that. They planned on only -
setting 1,000 feet of casing, and I didn't see anything in
fhere sayling whaE type of cement they would use to cement it.

But we know that whan you drill down deep -- in thair
prcgosal they said they said they ware -- thay said they
weren't going ko go into tha reservoir, they said they were
going te go into the fractures. Well, that is one and the
same thing. If you are in the fracture, you ave in the
resetvoir,

Again you get temperatures of 600-plus degrees. And so
when you hit th;t those wells bacome ve&y active, and vyou
can‘t shut them down and walk away from them and say, well,
you've capped them. They don't Stayed capped. They build up
pressures until they get up around 2,000 pounds. There is no

valves on any of these wells that will take this kind of

Pressuce.
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Another thing is thﬁré.is.only a 1,000 feet of casing.
Tt will break out under the casing aﬁd break out and ccme up
through the formation. You will have to -- if you are going
to go into those kinds of temperatures, you are going to have
Lo put‘casing and cement into the reservoir to be safe,

I know the worst thing that could happen to us here is
havé a well liké that and even if they drill it and they don't
have any trouble and walk away from it, three weeks later it
could be exploding. That's the worst thing that could happen
to us if the? have a well they can't control., That will be
the last of the geothermal projects on the island if that
happens.

So anyway those are my concerns that I think should be
addressad, Some how there should be some control on that,
Have‘them stop when they get to a certain temperature which
would he around 300 degrees and still be safe. The well
still wouldn't be active, but if they are going'on down to
where they are getting the high températures, then it is a
whole different. stocy. Tﬂatﬂs all I wanted to lei you know.,
There are dangere the way it is set up at the present time.

‘ MR. CHAfRMAN: Any questions from the Commissioners?
MR. LUCE: Mr. Chairman?

MR. CHAIRMAN: Yes, Mr. Luce,

MR. LUCE: You mentioned a concern for the type of

cement used in the casing. Is there -- is Portland cement
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1 necessacy? [ fmagine --
2 MR. CRADDICK: You use cament, but it is a mixture.
k| i . MR. LUCE: Is there not a high-temperature cement?
4 MR. CRAQDICK: 1It's a blended cemgnt, a speéially
5 blended cement that you use for high tempérabure which will
6 not =~ normal cement will turn mere or less to clay after the
7 heat has been around it for some time.
8 MR. QUCE: So your concern is that the special blénd o
9 for high temperatures is not ~—-
10 MR. CRADDICK: It is not specified. I‘didn't gee it in
11 the propesal that I read, unless it changed since that time.
12 MR, LUCE: Thank you.
13 MR. CHAIRMAN: Commissioner Poy.
14 MR, POY: VYes, your knowledge of just what you spoke
15 about. Can you tell us your experience in drilling?
i6 MR. CRADDICK: I was involved in all the geothermal
17 wells that have been drilled here on this iszland. And I
. 18 undarstand what the problems are there,
19 MR. NAKANO: Mr. Chairman? :
20 MR. F‘HAIRMAN: Yas,
21 MR. NAKANO: Just as a polnt of information. The
22 drilling gpecffics ;hat is being discussed at the present
23 time, lg an area that is regulataed, again by the Depacrtment
; 24 of Land and Natural Resources. And in addition to this
25 Geothermal Resource Permit that we ave considering here, the
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primary considecation before thg Planning Commission is the -+
surface activigaes and that all of the specifi¢s that we are
dealing with nelow -~ beneath the ground in termg of the depth
‘to which the casing must be in place as wel)l ax ths speeifioc
;of the kinds of cement that needs to be used, they are all )
‘.épedifics.that are considared speciﬁically'in another germit.
'ﬁ MR. CHAIRM&N: 30 that will be taken care of?
MR. 'NAKANO: Supposedly, yes.
MR. CRADDICK: My understanding. of their responsibility
to Ehe county is above ground and Eor ihe state is all below
grodnd, What happens below ground sooﬁ becomes a problem

ground. S0 you can't divorce the two and cut a line and say

this {5 mine and that's yours. It can't be done. You have

the problem once the well iS5 goiNg wild, ~©= =~ == === =—wa-

MR. CHALRMAN: Rodney, will this be handled properly at
‘a latgr date? Below ground?

nﬁ. NAKANCG: Yes. They will noﬁ be able to proceed . -
beyond the stage where they are at withouk first securing this
Geothermal Rescurce Permit from thic Planning Commission,

MR. CRADDICK: Is there public hearing on that? For
their state permit? There is no hearing on that at all?

MR, NAKANO: There is no =- it is aﬁ administrative
Rermit that is deait with by the Board of Land and Natural
Resources, It is not a discreticnary permiﬁ as in the case of

this qutharmal Resouvrce Permit. .

k)
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¥R. CHAIRMAN: 8o we will not have any hearing.
MR. LUCE: Mr. Chairman? Rodney is there a proposed

condition in this staff recommendations that ties activities

at 80H 1, 2, and 4 into this state permitting process that you
ave talking about that deals with subgurface requitements?

MR. NAKANO: It is a legal requirament for them to get
this permit Erom.the Department of Land and Natural Resourcés.

MR. LUCE: S0 which of the proposed conditions would
then tie that in? Usually we have a condition thak says the
applicant will comply with all —-

MK, NAKANO: With all -- yes.

MR, CHAIRMAN: Are tnere any other guestions in the
mean time? |

MR, NAKANO: ‘Candition nunoer 20, Commissioner Luca.

*All other applicable rules, regulation, and requirements
., including thosﬁ of the State Department of Health, and the
State Department of Land and Natural Resources."

MR, LUCE: So that's our link?

MR. NAKANO: VYes.

MR, LUCE: Thank you.

MR. KANUHA: Mr. Commissioner, I have a guestion.

MR. CHAIRMAN: Yes.

MR. KANUHA: Mr. Craddick, in your drilling exp2riences

for the other geothermal wells, has your cperation already

drilled down into the depths which result in the kinds of

B T T
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1 temperatures, 600 degrees, that you have mentioned.

2 MR. CRADDICK: VYes.

3 . MR. KANUHA: So what you're testifying before this

4 Commisgion iﬁ based on your experiences =- -

5 MR. CRADDICK: Experience and what has happened, yes.
6 MR. KANUHA: Thank you. |

7 MR. LUCE; Mr. Chairman. What is the depth of the

8 shaft at HGPA?

3 MR. CRADDICK: That one was drilled about 64 hundred
10 feet, They had problems with that one with the casing

11 breaking and having Lo be repaired, and it broke again as far
12 as I know.

13 MR, LUCE: So it is a deep hole?

14 MR. CRADDICK: !es.

15 MR, LUCE: Thank you.
16 MR, CHAIRMAN: Thank you, Mr. Craddick. Kaeo Jones.
17 Will you state your pame into the microphone please.

18 " MASTER JONES: Good evening. My name is Kaeo Jones,
19§ MR. CHAIRMAN: What's the first nams?

23 MASTER JONES: Kaeo.

21 MR. CHAIRMAN: How do you spell it?

22 MASTER JONES: K-A-E~O. I'm in favor of clean energy
23 such as solar, wind, ocean, or stream water, I'm not in favor
24 ~—of geothermal development. If the state wants to spend mongy
25 please put it into educating young minds, our greatest

- oy
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the residents due to environmental issues. Thank you.

MR. CHAIRHA&: Any queétions from the Commissioners?
'Eh%pk»you. Bill Craddick.

MR. CRADDICK: Mr. Chairman, Counsel members. My name
is Bill Craddick and I'm here just to express -—- I want to say

"that I am for geothermal development, but I would just like to
;xpress some of my concerns for this project they have here.

I read the proposal, I think it was last March,
February, I believe it was in February, and there was several
things that concerned me about that. They planned on only
setting 1,000 feet of casing, and I didn't see anything in
the;e saying what type of cement they would use to cement iFLN

But we know that when you drill down deep =- in their
proposal they said they said they were -- they said they
weren't going to go into the reservoir, they said they were
going to go into the fractures. Well, that is one and the
same thing. 1If you are in the Eracture, you are in the
resetvoir.

Again you get temperatures of 600-plus degrees. And so
when you hit that those wells become very active, and vou
can't shut them down and walk away from them and say, well,
you've capped them. They don't étayed capped. They build up
pressures until they get up around 2,000 pounds. There is no

valves on any of these wells that will take this kind of

pressure.
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Another thing is there is only a 1,000 feet of casing.
It will break out under the casing and break out and come up
through the formation. You will have to -- if you are going

to go into those kinds of temperatures, you are going to have

. Lo put casing and cement into the reservoir to be safe.

I know the worst thing that could happen to us here is
have a well liké that and even if they drill it and they don't
have any trouble and walk away from it, three weeks later it
could be exploding. That's the worst thing that could happen
to us if they have a well they can't control. That will be
the last of the geothermal projects on the island if that
happens.

So anyway those are my concerns that I think should be
addressed. Some how there should be some control on that.
Have them stop when they get to a certain temperature which
would be around 300 degrees and still be safe. The well

still wouldn't be active, but if they are going on down to

where they are getting the high temperatures, then it is a

t you kncw.

M

whole different story. That's all I wanted to 1
There are dangers the way it is set up at the present time,
MR. CHAIRMAN: Any questions from the Commissioners?
MR. LUCE: Mr. Chairman?
MR. CHAIRMAN: Yes, Mr. Luce,
MR. LUCE: You mentioned a concern for the type of-

cement used in the casing. Is there -~ is Portland cement




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

90

necessary? I imagine --

MR. CRADDICK: You use cement, but it is a mixture.

MR. LUCE: fs there not a high—temperat;re cement?

MR. CRADDICK: 1It's a blended cement, a specially
blended cement that you use for high tempefature which will
not -- normal cement will turn more or less to clay after the
heat has been around it fof some time.

MR. LUCE: So your concern is that the special blend
for high temperatures is not --

MR. CRADDICK: It is not specified. I didn't see it in
the proposal that I read, unless it changed since that time.

MR. LUCE: Thank you.

MR, CHAIRMAN: Commissioner Poy.

MR. POY: Yes, your knowledge of just what you spoke
about. Can you tell us your experience in drilling? _

MR. CRADDICK: I was involved in all the geothermal
wells that have been drilled here on this island. And I
understand what the problems are there.

MR. NAKANO: Mr. Chairman?

MR. CHAIRMAN: Yes.

MR. NAKANO: Just as a point of information. The
drilling specifics ﬁhat is being discussed at the present
time, is an area that is reqgulated, again by the Department

of Land and Natural Resources. And in addition to this

Geothermal Resource Permit that we are éonsidering hera, the
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primary consideration before the Planning Commission is the
surface activit}es and that all of the specifics that we are
dealing withlbelow -- beneath the ground in terms of the depth
to which the casing must be in place as well as the specifics
of the kinds of cément that needs to be used,“they are all
specifics that are considered specifically in another permit.

MR. CHAIRMAN: So that will be taken care of?

MR. N%KANO: Supposedly, yes.

MR. CRADDICK: My understanding of their responsibility
to the county is above ground and for the state is all below
ground. What happens below ground soon becomes a problem
ground. So you can't divorce the two and cut a line and say
this is mine and that's yours. It can't be done. You have
the problem once the well is going wild.

MR. CHAIRMAN: Rodney, will this be handled properly at
a later date? Below ground?

MR. NAKANO: Yes. They will not be able to proceed
beyond the stage where they are at without first seCurin;”thié
Geothermal Resource Permit from this Planning Commissicn.

MR, CRADDICK: Is there public hearing on that? For
their staté permit? There is no hearing on that at all?

MR. NAKANO: There is no -- it is an administrative
permit that is dealt with by the Board of Land and Natural

Resources. It is not a discretionary permit as in the case of

this Geothermal Resource Permit.
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MR. CHAIRMAN: So we will not have any hearing.

MR. LUCE: Mr. Chairman? Rodney is there a proposed
condition in this staff recommendations that ties activities
at SOH 1, 2, and 4 into this state permitting pfocess that you
are talking about that deals with subsurface requirements?

MR. NAKANO: It is a 1ega1‘requirement for them to get
this permit £rom'the Department of Land and Natﬁfal Resources,

MR, LUCE: So which of the proposed conditions would

then tie that in? Usually we have a condition that says th#&

~<applicant will comply with all --

MR. NAKANO: With all -- yes.

MR. CHAIRMAN: Are there any other questions in the
mean time?

MR. NAKANQO: Condition number 20, Commissioner Luce,
"All other applicable rules, regulation, and requirements
including those of the State Department of Health, and the
State Department of Laqd and Natural Resources.”

MR. LUCE: So that's our link?

MR. HNAKANOQ: Yes,

MR. LUCE: Thank you.

MR. KANUHA: Mr. Commissioner, I have a question.

MR. CHAIRMAN: Yes.

MR. KANUHA: Mr. Craddick, in your drilling experiences
for the other geothermal wells, has your operation already

drilled down into the depths which result in the kinds of
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temperatures, 600 degrees, that you have mentioned.

MR. CRADDICK: Yes.

MR. KANUHA: So what you're testifying before this
Commission is based on your experiences --

" MR. CRADDICK: Experience and what has happened, yes.

MR. KANUHA: Thank you.

MR. LUCE; Mr. Chairman. ‘What is the depth of the
shaft at HGPA? )

MR. CRADDICK: That one was drilled about 64 hundred
feet. They haa problems wiﬁh that one with the casing
breaking and having to be repaired, and it broke again as far
as I know. |

MR. LUCE: So it is a deep hole?

MR. CRADDICK: Yes.

MR. LUCE: Thank you.

MR. CHAIRMAN: Thank you, Mr. Craddick. Kaeo Jones.
Will you state your name into the microphone please.

MASTER JONES: Good evening. My name is Kaeo Jones.

MR. CHAIRMAN: What's the first name?

MASTER JONES: Kaeo.

MR. CHAIRMAN: How do you spell it?

MASTER JONES: K-A-E-0. I'm in favor of clean energy
such as so%ar, wind, ocean, or stream water. I'm not in favor
of geothermal development. If the state wants to spend money

please put it into educating young minds, our greatest
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PUNA GEOTHERMAL VENTURE
MW-3 AND KS-8 WELLS

This information is being provided to keep you informed on the

operations of securing the KS-8 well at Puna Geothermal Venture's
(PGV) Pohiki site.

The operations include two separate projects:

A.

Water Well Project

1.

Purpose

The mission of this water well is to make available
approximately 1,200 gallons of water per minute for the
purpose of securing and controlling Well KS-8.

Present Status

The drilling operations of the water well began on August 7,
1991, and was completed on August 30, 1991. The water well
was flow-tested and meets the needs of this project. The
drilling rig has been dismantled and removed from the site.
The water lines connecting the water well to KS5-8 have also
been completed.

K5-8 Well Securing Project

It has been agreed by the private technicians and by PGV
officials that Well K3-8 must be secured and controlled to
ensure that no further uncontrolled emission of HZS occurs. To
achieve this objective, the following actions are being taken:

1.

2.

PGV is pumping water into the well to keep things cooled and
under control in preparation for securing the well.

The commencement of securing Well KS-8 will be on September

3, 1991 (eapproximately 8:00 a.m.). The project is divided
into two maln phases:

"KILL" PHASE

This phase involves the pumping of water at a high rate
(1,000-1,200 gpm) to cool the well so0 as to enable the
establishment of a plug that will prevent any inflow fron
below the 3,150 ft. level.

Commencement: September 3, 1991.
Completion: "It is expected that this phase can be
completed in two to three days.
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Monitoring System bOW4 Wd%ﬂi

A command station will be established at the well site and
will be monitored by PGV officials, state officials (Dept.
of Health, Dept. of Land & Natural Resources) and private
consultant (Dewey Milner) on a 24-hour basis.

Advisory

Noise

During this phase, noise levels are expected to

increase but remain below the permitted

levels at the boundary. During this phase, pumping
operations (water, mud, cement) will be done by using
mobile pump trucks with high horse power engines. The
engines and other sources of noise will be shielded with
noise blankets to minimize noise as best as possible.

a. Allowable noise levels for PGV:
Daytime: 7:00 a.m. to 7:00 p.m.--55 DBA
Nighttime: 7:00 p.m. to 7:00 a.m.--45 DBA

b. Noise levels shall not exceed the allowable noise
levels for more than 10 percent of the time within
any Z20-minute period.

c. Allowable noise levels shall apply at any point
along the boundary of the PGV project site, where
potential noise impact on residences is
anticipated.

Odor--H2S

The entire operation will be monitored to detect any
emission of H2S. No venting of H2S is expected during
this phase but Department of Health (DOH) personnel will
be on site to monitor any possible emissions.

Lights :
There will be ne increase of lights at the project site.

"CASING" PHASE

Once the well has been cooled and plugged, cement casing of
the well will commence.

The casing phase will begin once the well has been
successfully cooled and plugged. The casing phase is
expected to take approximately two to three weeks. No
additional noise, lights, or emissions of any kind are
expected during this final and securement phase but
monitoring will be continued by Dept. of Health and
Department of Land & Natural Resources personnel.
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Manabu/Gordon:

Update of 8/14/91 meeting with DBED (M. Towill, M. Wong-
Wilson, D. Anderson, J. Lesperance), DOH (B. Anderson, T. Arizumi,
M. Ingoglia, J. Haruno, W. Nagamine, W. Sano), AG (C. Watanabe),
DLNR (W. Paty, D. Nakano) regarding of implementation of the State
Action Plan.

o Tues. (8/20/91) at 8:30 am at DWRM, Room 227. State Task
Force (DOH, DBED, DLNR) meeting (staff level) to finalize
Action Plan for each agency. The State's Integrated Action
Plan combining all agencies must be completed no later than
Thurs. (8/22/91). Per Paty, Manabu to attend for DLNR. Need
to confirm availability of conference room.

o Tues. (8/20/91) at 1:30 pm at DBED, 11th Floor, <Central
Pacific Bank Bldg. State Task Force (Director/Division level)
to meet with Hawaii County officials (B. Mizuno, H. Kim, R.
Nakano} regarding joint State and County Action Plan. Per
Paty, Manabu to attend for DLNR.

o DLNR needs to loock at hiring a "drilling™ consultant to
oversee geothermal operations and instruct staff. This should
be done before Harry Kim/County decides to hire a consultant
and chastise the State for not moving quickly enough or in a
responsible manner. Need to determine scope of work and
length of contractual period.

o DLNR must prepare as soon as possible (before 8/22/91) a DLNR
Action Plan which addresses the implementation of the
Investigation Report's recommendations, the Asset Fund,
Relocation, PGV's royalty waiver request and selection of a
royalty calculation method, and Future legislation such as the
need for statutory authority to direct HGP-A revenues to the
Asset Fund. (See Agsalud memo, Anderson to Towill memo, and
Tagomori to Paty memo for direction.)

The DLNR Action Plan memo shall be prepared in the format
provided by DBED (see DOH memo for example). The format will
probably be as follows:

Part A: Those actions which must be undertaken by both the
regulatory agency and the developer before resumption of
drilling activity. The description of these action must
include the following:

Task/Action Date Cost/Source of Funds Lead Agency
(example)
Revise Drilling/Casing program ASAP $0/ N/A PGV

Revise permits ASAP $0/ N/A DLNR



Part B: Those actions that can take place after drilling starts

again.
Task/Action Date Cost/Source of Funds Lead/Support Agency
{example)
Hire staff ASAP $100,000/Unknown DLNR

(Suggestion, for purposes of preparing the DLNR Action Plan, I
would rewrite the memo from Tagomori to Paty and revise by adding
completion dates for each task, estimated costs, etc. in the format
instructed by DBED. Note: DBED has offered to assist DLNR in
preparing the Action Plan.) :

kA hhhhkhkdhkhkkhkhkhkhhkhhhhkhrdhhhhdhhkhhkhkhhkhhkhkhhkhkhhhhkhkddkkhthhhhhkhhk

Update of recent (8/13/91) meeting with Hawaii County Civil
Defense (Harry Kim), Mayor's Office (Barry Mizuno), DOH (Jerry
Haruno and staff), County Planning Dept. (Rodney Nakano), DBED
(Dean Anderson), and DLNR (Tanaka and Nakano) regarding water well
MW-3 and control of welﬁrKS 8:

o  Daily reports concerlng MW-3 and KS-8 activities prepared by

~ . PGV.-witt—be sent to @11l agencies thru Civil Defense Agency
(CDa) .

o Requirement for DLNR representation at weekly meetings in Hilo

at the CDA office. All meetings scheduled for Tuesday at 10
am. Other agencies have been required to participate also.

o No decision has been made con-:;\t étmg when the emergency
proclamation status will be termi (i.e. When the bottom
cement plug is set in KS-8, or after 9 5/8" casing is set, or
after KS-7 is plugged, or even beyond ?)

0 ~ Harry Kim continues to question whether DLNR is capable and
knowledgable enough to oversee the well control operations for
KS-8. Kim and Mizuno repeatedly bring up the issue of hiring
a consultant(s) to check on PGV operations who shall be paid
by the State (i.e. DLNR) and not the County. County has
indicated that if deemed necessary they will hire a consultant
and try to tap the Governor's $1 million dollar emergency fund
to pay for this expense.

o Harry Kim "requires" 24-hour monitoring by DOH for noise/air
for the duration of the emergency which includes the water
well drilling and well control of KS-8.

o A meeting with the County and DBED regarding the start-up of
the SOH project did not go well. Although DLNR has no
objections to DBED's plan to remove the plug in HGP-A and
clean out the SOH holes, Harry Kim and the County had some
concerns.,




Presented below is a summary of things that are currently

pending and which must be finalized as soon as possible:

Note:

Vooo1)

DN

. 4)
M

5)

7)

GEOTHERMAL THINGS TO DO
{ As of 8/15/91)

Items are not listed by priority or in chronological order.

Finalize and process extension of primary 10-year term for
geothermal resource mining leases R-1 and R-2.

Finalize and process extension of primary 10-year term for
geothermal resource mining lease R-3. (Note: Land Mgt. will
probably require AG review and approval of extension similar
to that required for leases R-1 and R-2.)

Arrange for DLNR representative to attend regular State/County

meetings scheduled every Tuesday at 10 am at the Hawaii County
Civil Defense Headquarters in Hilo. These meetings concern
the drilling of water well MW-3 and the well control
operations for well KS-8, and will continue to be held until
further notice. (Note: The next meeting has been rescheduled
for Wednesday 8/21/91 at 10 am at Civil Defense in Hilo.)

Finalize Memorandum of Understanding (MOU) between DOH and
DLNR authorizing DLNR to permit all geothermal wells
(injection and production). i

foon
Decide on the hiring of consultants. _.Should" dlscuss the
consultant proposal submitted by Rdlphwaatterson and
Associates. (Note: also received a call frem Dick Whiting
offering to assist DLNR in teaching staff and - overseeifig
geothermal operations. The verbal offer included the
following: A (2) man team comprised of Dick Whiting and Duey
Milner who would alternate assignments on a 1-month on/l-month
off basis whereby one member would be available at all times.
Consultant rates are negotiable starting a $375/day plus
expenses and airfare.) The other option to consider is the
hiring of a consultant on a on-call basis, selection of that
consultant to be determined.

Need to finalize DLNR "“approval" of KS-8 well control program
(reference 8/5/91 letter from PGV to Paty). Draft has been
prepared stating that DLNR has no objections to the proposed
plan, however, we should be aware of the concern of the County
as it relates to DLNR's ability to properly regulate and
monitor the operations. (Note: there is the strong possibilty
that the County will hire its own consultant who may
potentially contradict DLNR's “approval" of the PGV plan.)

Need to follow-up on Agsalud's Memo to DLNR (8/12/91)
regarding on-going and planned activities and pay special
attention to the timetables imposed by the memo. {See memo
for specific details.)

‘-—4‘—1::‘
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HAWAIT COUNTY'S COMMENTS

Proposed Action Plan
Geothermal Task Force

Action Plan needs to address all of the Investigator's
recommendations including those not taken. For those
recommendations not taken, rationale to support Task Force
decision is required.

Noise and Air were combined by Reynolds and Goddard, but
were reviewed separately by the CAB and NR resulting in
sometimes conflicting recommendations. These conflicts need
to be resolved.

UIC and DLNR review was similarly independent as evident by
somewhat conflicting recommendations. These too need to be

resolved. \ v )
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ELEMENT I RECOMMENDATIONS

(1)

(3)

Substantial changes in PGV's drilling procedures and
supervision, {page 13-14)

1. NOT FOUND IN ACTION PLAN
2. See DLNR/Water (per investigation report) editing
needed

Several equipment modifications,
There are six areas which may have prevented the blowout
1. See DLNR/Water (per Tagomori memo) BOPE 1, 3

2. See DLNR/Water (per Tagomori memo) BOPE 2

3. See DLNR/Water (per Tagomori memo) Mud Pumps 1

4. See DLNR/Water (per Tagomori memo) Adequate water
5. See DLNR/Water (per Tagomori memo) Mud pumps 2

6. NOT FOUND IN ACTION PLAN

Significant improvements in _regqulatory oversight.
There are five recommendations for improving oversight

1. See DLNR/Water (per Tagomori memo) Oversight 1
See DOH Safe Drinking Water, UIC item C

2. See DLNR/Water (per Tagomori}, item D 2

3. See DLNR/Water (per TAgomori)}, item E 1, E 2 for

Reservoir Model

See DLNR/Model (per Tagomori), Drilling BOPE and Casing
VRL"Program items which conflict with ™The casing program
“  should be reviewed on a well-to-well) basis,
incorporating accunulated knowledge of the system.

c 4, See DLNR/Water (per Tagomori) Drilling Item C

5. See DLNR/Water (per Tagomori) Drilling Item D 1 which
differs from recommendation.
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RECOMMENDATIONS FOR SUPERVISORY PERSONNEL

See DLNR/Water (per investigation), drilling item A 1, also
warning signals, item D 1.

Inciuded in the Action Plan but not recommended:

1. DOH's UIC items Al, A2, and possibly A3
2. DLNR/Water (per Tagomori) Well oversight items D2, D3,
D4, & D5,

ELEMENT II RECOMMENDATIONS

1. The DOH should complete a revised analysis of the hazard of
an uncontrolled venting of the PGV Well. (NOT DISCUSSED IN
ACTION PLAN)

2. DOH should complete a health review of the warning, alert,
and emergency action levels for H2S. (NOT DISCUSSED IN
ACTION PLAN)

3. DOH should complete a review of H2S monitoring capability
and procedures for upset conditions. (NOT DISCUSSED IN
ACTION PLAN)

4. Upcon completion of 1 through 3 above the Hawaii State
Emergency Response Commission and Hawaii County Local
Emergency Planning Committee should review, revise and
exercise the PGV Emergency Response Plan. {NOT DISCUSSED IN
ACTION PLAN)

5. The Hawaii County Planning Department should resolve
confusion over housing reimbursement and the function of the
b+ PGV employee alarm system.

RESPONSE
Paragraph 2's last sentence is incorrect, Condition 29
of the GRP states that the permittee shall bear all
costs of evacuations caused by an emergency situation.
Emergency Response Plan in Section 8.2 lists
"Uncentrolled steam release from the reservoir
containing H2S" as an upset condition requiring
emergency response.

ACTION
Planning Department in conjunction with Civil Defense
to work with PGV on clarifying evacuation housing
reimbursement procedures.

Planning Department in conjunction with Civil Defense
to work on procedures to inform community on evacuation
procedures to minimize confusion.



6. PGV should review notification procedures and provide
appropriate verbal and written notification to ensure
compliance with the Emergency Planning and Community Right-
to-Know Act of 198s6. (NOT DISCUSSED IN ACTION PLAN)

ELEMENT III RECOMMENDATIONS
Reynolds Portion

.1 Air Monitoring Network
. The number of stations exceeds that necessary for compliance
determination. (NOT DISCUSSED IN ACTION PLAN)

2. Unify the air monitoring efforts into a single comprehensive
// program managed and audited by the State, but which receives
input and policy form a committee consisting of active

environmentalists, industry and agency people. SPECIFIC
ATTRIBUTES SUGGESTED (See DOH/CAB Sec A for some which have
been included in Action Plan, Reyneclds' list is more
comprehensive)

Also listed recommendation "Local firemen and other agencies
likely to respond to a hazardous H2S event should have one
or more safety systems for use with each responding crew

which give numerical readout and audio alarm." (POLICE AND
FIRE CREWS ARE EQUIPPED WITH-—~————=——=—————— e )
- 3. Proposed station redistribution and possible reduction in

number of stations. (See DOH/CAB Sec B, I(B) I(C) which
conflicts with Goddard)

J&.Z Geothermal Resources Permit and Noise Monitoring
LAY T, One government office should be designated to receive and

\g investigate complaints of noise. (Conflicts with statement
on page 8 in section 2.3(2))

2. At least one mobile/portable unmanned monitor with shelter
e and modem access, that can be used at complainant homes is
capable of determining compliance should be made available
to Hawail County or others. (NOT DISCUSSED IN ACTION PLAN)

\3} Spot checks should be performed more frequently by an agency
staff to add credibility. More frequent site inspections of
PGV's effort and periodic comparison of calibrators could
also add to the credibility and acceptance of the noise
monitoring program. (See DOH/NR Sec A item I(B)1.

5ﬂ The present noise standard should be evaluated for
effectiveness by reviewing all complaints and their
resolution. Typically, noise assessments for source and
BACT determinations are specialized. The Planning Director
should, if he believes it is necessary, seek expert opinion
. e
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on BACT asgessments from an independent consultant paid for
by PGV but|contracted wit reporting to the County.

(GEOTHERMAL JOB SPECS COULD WRITTEN TO

REQUIRE OVERSEEING THIS F TION FOR HAWAII COUNTY)

5. The monitoring effort should be directed to resolve
complaints and identify source problem solutions. (See
DOH/NR Sec A II(A)1-3)

6. There is too great an emphasis on monitoring sound and part
of this effort is recommended to be directed at specific
noise identification. (See DOH/NR Sec A, III(A)1-3))

7. Determination of BACT should be sensitive to the worker
safety aspects, and not allow early choices of equipment to
dictate subsequent noise control steps that unreasonably
create a choice between a safety and noise problem. (NOT
SPECIFICALLY INCLUDED IN ACTION PLAN, perhaps Geothermal waﬁwwgv
- work could include this assignment)

2.3 Permit and Compliance Review Recommendations
1. The 100 ppbv one hour average limitation (AAQS) be evaluated

from the experience of this incident and review.
Evaluations of remaining health complaints should be
performed by DOH as promptly as practical. (NOT DISCUSSED IN
ACTION PLAN)

2. One government office designated to receive and investigate
noise and air guality complaints believed to result from the
project. The present practice of recording tape messages,
reading back and referring complaint directly to PGV should
cease. (See DOH/CAB Sec A II(B)1l which is in variance with
DOH/NR Sec A II(A)1l).

3. Resource characterizations required under Condition 20 of
the ATC be performed as soon as practical and evaluated on a
timely basis to better understand and estimate emissions,
and determine if project design problems may result from any
unexpected resource characteristic. (MAY NOT BE COVERED BY
ACTION PLAN)

4. DOH staff should, actively participate in source tests, and
develop the ability to independently quantify H2S emissions
during drilling, stacking, and uncontrolled or controlled
venting. Specifically, the following is also recommended
for timely consideration.

Measurement characterization of drift and trace toxics
contained in particulate and gas phase must be performed
during emission release events until such time as they are
well documented and established. (NOT DISCUSSED IN ACTION
PLAN)

An emphasis should be placed on developing an accurate



and comprehensive emissions inventory and geothermal
resource chemical constituent database specific to the
project and individual wells. (NOT DISCUSSED IN ACTION
PLAN)

Emissions limits and/or technology development and
application to all known emission points based on BACT
should be further developed, and tested for performance
under good dispersion conditions before needed (start with
the stacking control system). (NOT DISCUSSED IN ACTION
PLAN)

The possible need and advisability of air drilling
should be investigated and the restriction removed from the
ATC permit if necessary to provide safety in drilling.

(NOT FOUND IN ACTION PLAN)

The need to factually determine whether a pressure
surge (gas pressured) from the bottom of the hole in the
reservoir, or water/mud hammer, caused the "explosions" is
critical to potential risk, and DOH staff should seek an
expert final opinion explained to their satisfaction.

(NOT FOUND IN ACTION PLAN)

The maximum accidental exposure to those in close
residency should be re-evaluated, and where concern exists,
the individual resident be educated as to risks, made aware
of any bad circumstances or risky operations as early as
pessible, and given whatever assurance possible about DOH
resolve to protect their air quality. (NOT DISCUSSED IN
ACTION PLAN)

// Goddard Portion
6.0 RECOMMENDATIONS
1. Emissions limits for H2S be vigorously and rigidly enforced
by DOH personnel. (See DOH/CAB(Sec A) item II(B)2)

2. A Puna Air Monitoring Program (PAMP) be formed managed by

< DOH with participation by the developer, the local agencies,
State agencies, local concerned organizations and local
concerned citizens. (See DOH/CAB(Sec B) item II(B))

3. Modify station positions and install additional

./f meteorological monitoring equipment and sites to further
study the geothermal air pollution meteorology of the
location and zone of impact as shown in Figure 6-~1. Each of
the station changes should be done sequentially starting
with the present stations farthest from the PGV site.
(See Reynolds 2.1(3) apparent conflict; DOH/CAB Sec B items
I(A-C)
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g. PAMP manage local and regional air transport studies in
future geothermal explorations areas before initiation of
gecthermal development. (See DOH/CAB Sec B Goddard recomm)

5. The PAMP committee should quality assure monitoring data,
document all guality assurance procedures and publish
sufficient volumes of the monitoring documents that
developers, engineers and environmental scientists have
access to the documents. (See DOH/CAB Sec B Goddard recomm)

Included in the Action Plan but not recommended:
Two additional field personnel requiring $120,000. (See
DOH/CAB Sec B I (D))



JOHN WAIHEE
GOVERNOR OF HAWAILI

STATE OF HAWAI
DEPARTMENT OF LAND AND NATURAL RESOURCES
DIVISION OF WATER RESOURCE MANAGEMENT
P. O. BOX 373
HONOLULUY, HAWAI! 96809

MEMORANDUM
TO: Mr. William W. Paty, Chairperson
FROM: Manabu Tagomori, Deputy Director

WILLIAM W. PATY. CHALIR
BOARD OF LAND AND NATURAL F

DEPUTIES

KEITH W. AHUE
MANABL TAGOMORL

DAN T. KOCH!

AQUACULTURE DEVELOPME!
PROGRAM

AQUATIC RESQURCES

CONSERVATION AND
ENVIRONMENTAL AFFAIAS

CONSERVATION AND
RESOURCES ENFORCEMEN

CONVEYANCES

FORESTRY ANO WILDUIFE

HISTORIC PRESERVATION
PROGRAM

LAND MANAGEMENT

STATE PARKS

WATER RESOURCE MANAGEMENT

SUBJECT:  Element I Investigation Report on the Puna Geothermal Venture Unplanned

Steam Release of June 12, 13, 1991, Puna, Hawaii

Outlined below are some specific comments related to the findings and

recommendations of the investigative report and suggestions concerning the

implementation of those recommendations:

Comments on Element I Recommendations and Preliminary Follow-up Actions Proposed by

DLNR:

1) Recommendations for equipment modifications and additional equipment (pg. 14).

Comments/Recommended Actions:

a) Aside from the recommendation for a larger flow relief line from the BOPE 1“'& o
stack and the use of a cyclonic muffler, the existing BOPE for KS-8 was e

satisfactory. However, the BOPE can be improved by requiring an additional

double gate preventer in the stack.

b) Implementation of the recommended BOPE modifications can be done
' immediately. The approved drilling and casing programs for the Geothermal
)\ ' Well Drilling Permits previously issued, but not drilled, will need to be

modified (i.e. KS- 4,5,6,9,10,11).

PGV will berrequfred to to submit a revised drilling and casing program for
these wells to DLNR for review and approval. The revised drilling and
casing programs should incorporate all applicable BOPE and equipment

modifications recommended in the report.
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c) Modifications to existing mud pumps and the addition of another mud
cooler or the use of a more efficient mud cooling system, including a
monitoring device for the driller should be implemented. Appropriate
amendments to the current Plan of Operations addressing these
recommended changes should be submitted by PGV to DLNR for review and
approval.

d) The recommendation for an adequate water supply should be enforced. The
Plan of Operations should also be amended to incorporate the drilling of an
additional water well supply. (Note: A Well Construction and Pump
Installation permit was issued on 8/1/91. However, the long term use of
the water from MW-3 (beyond the immediate use for well control of KS-8)
must be determined. In following with the investigation report’s
recommendations, an adequate supply of water for operational needs must

be established.)

2) Recommendations for State Regulatory Agencies (pg. 15).

Comments/Recommended Actions:

a) In response to the recommendation for better regulatory oversight and
control, a Memorandum of Understanding (MOU) between DLNR and DOH
must be finalized whereby all geothermal wells (production and injection)
will be permitted by DLNR.

This MOU should provide DLNR with lead status in reviewing for approval
all drilling and casing programs, including the monitoring and inspection of
geothermal wells. Should any geothermal well be proposed for use as an
injection well after being initially permitted by DLNR, the operator will be
required to apply for and secure the appropnate approval from DOH for the
construction and operation of the well for injection/disposal purposes. If
such an injection well is permitted by DOH, monitoring of injection
operations shall be the responsibility of DOH.

b} With specific regard to the complete control of injection well KS-8,
establishment of DLNR as the lead agency for regulating the "kill" operations
for the well (including any required drilling) must be finalized. As such,
DOH has been requested to prepare a memorandum agreeing to the transfer
of regulatory authority to DLNR for the control/dnlhng operatlons of K5-8
and related technical review.

c) Concerning the pending application for a Geothermal Well Drilling Permit
submitted by PGV to DLNR to permit injection well KS-8 as a production
well, it is recommended that the application be deemed incomplete and
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d)

e)

g)

immediately returned to PGV for revision and re-submittal.

The applicant should be advised that all applicable BOPE recommendations
described within the Element I investigation report should be incorporated
within the revised drilling and casing program submitted to DLNR for
approval. It is further recommended that the issuance of a DLNR
geothermal well drilling permit for KS-8, if deemed appropriate, occur only
after the well has been secured and total control has been established.

Implementation of the Element I report’s recommendations regarding BOPE
and casing requirements, as well as recommendations for drilling of the
upper portion of the well from the surface to 2000’ (pg. 13), can be done
immediately. All future geothermal drilling operations will be required to
follow these procedures and must be addressed in all permit applications
submitted to DLNR for approval.

Since DLNR is currently amending its administrative rules on the leasing and

drilling of geothermal resources (Chapter 13-183), revisions can be
incorporated such that specific BOPE requirements and procedures are
deleted from the rules and placed in a manual as recommended by the
investigation report. '

A Blowout Prevention Manual similar to that published by the California
Department of Conservation, Division of Qil and Gas, can be drafted by
DLNR for Hawaii geothermal operations.

As recommended in the investigation report, this manual together with a
draft of DLNR’s revised rules can be transmitted to the National Geothermal
Drilling Organization (NGO) and the American Society of Testing of
Materials (ASTM) for review and comment.

The report’s recommendation concerning flexibility on the part of the
regulatory agency already exists within DLNR's regulation and monitoring of
daily geothermal operations. (It should be noted that the recommendation
for a mechanism in the regulator/operator relationship to make onsite
judgement calls regarding changes to the casing program or drilling
operations applies specifically to the DOH regulation of injection well KS-8.)

The procedure for accepting, amending, or denying a proposal for
modification in a timely manner (i.e, by sundry notice} is currently exercised
by DLNR through our geothermal technician who monitors operations on a
daily basis. :

The recommendation for review and approval of casing programs on a well-
to-well basis already takes place under DLNR procedures but apparently not
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under DOH's UIC regulations as in the case of KS-8. The net effect of the
recommended MOU between DLNR and DOH will provide for DLNR
involvement in the casing approval process for injection wells.

h) The report also states that DLNR should be advised of any changes in the
model of the geothermal reservoir, and should be concurrently developing
their own model. Such data accumulation and analysis by DLNR is currently
taking place.

An example of this effort is DLNR’s participation in the adhoc Geothermal
Technical Advisory Committee (GEO-TAC). One of the objectives of the

GEO-TAC is the evaluation of geothermal resource data and the development
of a management strategy for the resource.

Also attached for your information is a chronology and outline of the well drilling
permits issued for the Puna Geothermal Venture (PGV) project.

PGV PROJECT STATUS
(As of 8/5/91)

GEOTHERMAL WELLS DRILLED BY PGV (as of July 1991):

Production Wells (Permitted by DLNR)

Kapoho State 1 (1981)
Kapoho State 2 (1982)
Kapoho State 1-A (1985)
Kapoho State 3 (1991)

(Note: per PGV, KS-3 is being proposed as an injection well, to date no application for a
Well Modification Permit to change KS-3 from production to injection has been received
by DLNR.)

Injection (UIC) Wells (Permitted by DOH)

Kapoho State 7 (1991)
Kapoho State 8 (1991)

(Note: Received PGV application on 6/4/91 to permit KS-8, "after the fact", as a
production well. The application for a Geothermal Well Drilling Permit is currently under
. review by the Department. It should also be noted that a "blanket" Authority to Construct
(ATC) Permit is issued by DOH for both production and injection wells. The ATC permit
authorizes the construction of 14 wells.)




Memo to Mr. Paty S

DLNR GEOTHERMAL WELL DRILLING PERMITS ISSUED (but not drilled):

Production Wells

Kapoho State 4 (issued 6/13/90, Planned for the Parker Drill Rig).

(Note: As of 7/1/91, KS-4 being proposed for use as an injection well. To date, no
application for a Well Modification Permit to change from productlon to injection has been
received by the Department.

Kapoho State 5 (issued 6/13/90, Planned for the Parker Drill Rig).

Kapoho State 6 (issued 6/13/90, Planned for the Parker Drill Rig).

Kapoho State 9 (issued 5/23/91, Planned for the True Geoth. Rig).

Kapoho State 10 (issued 5/23/91, Planned for the True Geoth. Rig).

Kapoho State 11 (issued 5/23/91, Planned for the True Geoth. Rig).

PENDING APPLICATIONS FOR DLNR GEOTHERMAL WELL DRILLING PERMITS (ie.
production wells):

Kapoho State 7-A (Received 6/12/91).

(Note: According to PGV's Plan of Operations (amended 5/23/91), KS-7A was originally
proposed as an injection well.)

Kapoho State 12 (Received 6/12/91).

Kapoho State 13 (Received 6/12/91).

PENDING APPLICATION FOR DLNR WATER WELL CONSTRUCTION AND PUMP
INSTALLATION PERMIT: For Water Well MW-3 (Received 7/10/91).

(Note: Proposed location is near existing well MW-1, target depth 700’, proposed pump
capacity 1200 gpm (1,728,000 gal/day).)

Well Construction and Pump Installation Permit issued 8/1/91.
(Note: Additional noise/lighting mitigation programs and a comununications plan have

been approved by the State and County - i.e. DOH, County Planning Department, and
Hawaii Civil Defense.)
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PERMITTING CHRONOLOGY FOR KS-7:
DOH (UIC) Approval to Construct Injection Well KS-7 issued 3/16/90.

(Note: DOH permit is a "blanket approval” to construct up to (3) dedicated injection
wells.)

No DLNR Geothermal Well Drilling Permit was issued for KS-7.

Parker Drilling Co. started dnlhng KS-7 on 1/30/91.

KS-7 blowout incident occurred on 2/21/91.

PGV request for authorization to plug and suspend KS-7 received by DLNR on 2/25/91.

DLNR Geothermal Well Modification Permit issued to PGV on 3/13/91 authorizing the
setting of a cement plug in the wellbore from a depth of 740’ to 1277'.

KS-7 operations currently suspended, weekly monitoring of well being conducted by PGV
and data submitted to DLNR.

PERMITTING CHRONOLOGY FOR KS-8:

DOH (UIC} Approval to Construct Injection Well KS-8 issued 3/16/90.

(Note: DOH permit is a "blanket approval” to construct up to (3) dedicated injection
wells.)

"No DLNR Geothermal Well Drilling Permit was issued for KS-8.

Parker Drilling Co. started drilling KS-8 on 5/2/91.

PGV application for a Geothermal Well Drilling Permit for KS-8 submitted to DLNR on
6/4/91 (i.e. to permit injection well KS-8, "after the fact", as a production well). The
PGV application was under review by DLNR at the time of the blowout.

KS-8 blowout incident occurred on 6/12/91.

All PGV operations currently suspended.




Lodernad . Review,

Gty (37$4W)

August 12, 1991

MEMORANDUM

TO: Murray E. Towill
FROM: Dean Anderson, Gerald Lesperance

SUBJECT: COMPILATION OF RECOMMENDATIONS FROM INVESTIGATION REPORTS

Element I - Drilling

Explicit Recommendations

1. Recommendations for Supervisory Personnel:

* A mechanism should be established allowing the operator
to request and the on-site requlator to approve specific well
design modifications during drilling operations. (p.13).

* Supervisory personnel should be present on the rig floor
while alZ drilling is taking place and especially during crew
tour changes to be sure the crew coming on tour is instructed
and advised of any special instructions. (p.13).

* All blowout prevention drills and operations of BOPE should
be noted on the A.I.D.C. tour reports. (p. 16).

* All toolpushers, drillers, and derrickmen should be
schooled in the use of the recommended monitoring equipment.
(p. 16). ’

2. Recommendations for Upper Portion of Well (Surface to 2000'):

* Operators should be conservative and flexible in their
approach to casing the well above 2000'. p. 13).

* If the operator must drill below 500' without BOPE, he

should: (a) run maxXimum bottom hole temperatures every
connection; (b) take representative water samples and; (c)
catch cutting samples every 10 feet and analyze. If it

appears that a geothermal zone may be encountered soon, the
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operator with approval of the DLNR, should be prepared to run
casing, cement, and rig up with appropriate blowout
protection. (p. 14).

Recommendations for equipment modifications and additional
equipment: '

* A larger diverter line (13-3/8") is needed to provide flow
relief from the BOPE stack. The relief line should have a
low pressure burst plate to automatically divert the flow so
that the crew is able to secure the well. An additional
double gate preventer should be included in the stack. (p.
14).

* At the discharge end of the 13 3/8" diverter line a
silencer or muffler should be installed to reduce noise (p.
14) .

* The mud pumps should be equipped with the maximum sized
pump liners and should be used at maximum stroke when
attempting to control a kick. (p. 14).

* Faclilities for a cool water supply, sufficient to kill a
kick in a large diameter hole, should be on location at all
times while drilling. (p. 14).

* Either a larger mud cooler should be installed or another
mud cooler should be added to the system. (p. 14).

* A monitoring device should be installed to give the driller
guicker information regarding any downhole pressure changes.
A pit alarm system should be included with this monitoring
device to give the driller a chance to react to any changes
and to allow the crew to operate the blowout prevention
equipment to secure the well. (p. 15).

Recommendations for State Regulatory Agencies:

* DLNR and DOH should come to an agreement to jointly provide
oversight and regulatory control over the drilling of all
wells regardless of whether they are intended as injection or
production wells. One possibility is or the agencies to enter
into an MOU providing for DOH lead status in UIC review and
DLNR lead status in drilling program review and inspection of
all wells. (p. 15).
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* There should be a mechanism in the regulator/operator
relationship whereby the operator is permitted to make
judgment calls to modify his casing program or drilling
operations as required, and the regulatory agency should be
prepared to accept, amend, or deny the proposal in a timely
manner. What is needed is flexibility coupled with extreme
vigilance because fluids and pressure may be found where not
previously predicted. (p. 15).

* DLNR should be more involved in the casing approval for all
wells. The casing program should be reviewed on a well-to-
well basis, incorporating accumulated knowledge of the system.
DILNR should also make sure that they are advised of any
changes in the model of the reservoir and should concurrently
be developing their own model. (p. 15).

* DLNR should minimize specific BOPE and casing requirements
in the administrative regulations. Specific descriptions of
BOPE and procedures could be placed in a manual and updated
regularly. DLNR should allow flexibility in its requirements
for BOPE and casings. These requirements should allow for
modifications during drilling case-by-case based on local
variations in geology and reservoir conditions (p. 16).

* The State of Hawaii should contact the National Geothermal
Drilling Organization (NGO) and the Amercian Society of
Testing of Materials (ASTM), ask for a review of current
operations, and work toward establishing equipment and
procedures standards for drilling geothermal wells in the
state. (p. 16).

Implicit Recommendations

* PKilling" of KS-8 should be completed as soon as possible
to avoid a possible surfacing of steam and fluids. The
recommended method is to pump down cold water in large
quantities (1,200 to 1,500 gals. per minute) for a day or two.
(James Moore, oral comments - 7/24/91).

* Operators should be alert to warning signals such as:
continuous flows of driling mud out of the wellbore; gains in
mud volume while pulling stands; gas entries while circulating
muds bottom up; and lost circulations below casing shoes.
(Executive Summary).
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ok Opérators-should cérefully weigh the benefits versus the
potential problems when using heavy mud.

Element II - Emergency Response Plan

Explicit Recommendations

* DOH should complete a revised hazard analysis based on the
uncontrolled venting of KS8. All H2S data from the incident
should be compiled and reviewed. The revised hazard analysis
should be included in the PGV Emergency Response Plan and
should address horizontal venting. (p. 11).

* DOH should complete a health review of the warning, alert,
and emergency action levels for H2S. These levels should be
reevaluated for their adequacy as they relate to nuisance and
to health effects for sensitive individuals. Other stressors
such as noise and other pollutants in the well stream should
be included in the review, which should also address possible
HFD rescue of affected workers at the well site. (p. 11).

* DOH should complete a review of H2S monitoring capability
and procedures for upset conditions. Timeliness of PGV
monitoring at the site should be addressed. Specific
monitoring by DOH and HFD should be considered. (p. 11).

* Upon completion of the foregoing (three) recommendations,
PGV should update its Emergency Response Plan for review and
exercise by the Hawaii State Emergency Response Commission and
Hawail County Local Emergency Planning Committee. The plan
should be exercised (?) annually. (p. 11).

* The Hawaii County Planning Department should resolve
confusion over temporary housing reimbursement, the
applicability of the 3500' buffer zone, and the function of
the PGV employee alarm system. The community should be
informed of the outcome of this review. (p. 12).

* PGV should review its notification procedures and provide
appropriate verbal and written notification to ensure
compliance with the Emergency Planning and Community Right-
to-Know Act of 1986. (p. 12).

Implicit Recommendations
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* Hydrogen sulfide hazard analysis should include horizontal
as well as vertical venting.

* An investigation should be conducted into the adequacy of
procedures and personal protection equipment used by HFD and
others to rescue injured personnel during a venting.

* The government's emergency response monitoring capability
should be evaluated.

* Training is needed of HPD, HFD and DOH personnel concerning
the hydrogen sulfide hazards to residents and themselves.

Element III, Part I

Explicit Recommendations (Air Quality)

* If the background level of H2S is consistently near zero,
as it appears to be, the use of background monitoring
equipment should be discontinued. The cost savings should be
applied to source control and evaluation and to acquiring high
quality portable field monitors. The number of stations (7)
exceeds that necesary for compliance determination. (pp. 4-
5) .

* Air quality monitoring efforts should be combined into a
single comprehensive program managed and audited by the State.
A committee consisting of active environmentalists and
industry and agency representatives should provide input and
make policy. (p. 5, p. 12).

* The monitoring program should be expanded to verify the
concentrations of other potentially toxic pollutants. (pp. 4-
5).

* Each permanent H2S air monitoring station should have a
meterological measurement system and remote access (modem)
capability incorporated. (p. 5).

* A uniform, functional, short as possible, sampling intake,
manifold, and monitor intake line should be used and cleaned
regularly. (p. 5).

* A multi-sensor, 30 to 40 meter, meterological tower should
be added at the Irvine site. (p. 5).
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* A quality assurance program should be implemented at all
stations with independent DOH staff performing quarterly
audits. (p. 5, p. 12).

* Two additional field portable H2S monitors (Jerome
equivalent) should be made available and properly maintained
by the developer for use by DOH or other responding agency.

(p. 6).

* Local firemen and other agencies likely to respond to a
hazardous H2S event should have, for use by each responding
crew, one or more safety systems which give numerical readouts
and have an audio alarm. (p. 6).

* Monitoring stations should be maintained and upgraded as
indicated on page 6, Part I of the Element III Report.

* Monitoring stations should be relocated or discontinued as
indicated on page 6, Part I of the Element III Report. Only
one station should be relocated at a time. (p. 6).

* The 100 ppbv one hour average limitation (AAQS) should be
evaluated based on experience from this incident. (p. 8).

* Resource characterizations required under Condition 20 of
the ATC should be performed as soon as practical and evaluated
on a timely basis to better understand and estimate emissions.

(p. 8).

* Evaluations of remaining health complaints should be
performed by DOH as promptly as practical. (p. 8).

* DOH staff should actively participate in source tests and
develop the ability to independently quantify H2S emissions
during drilling, stacking and uncontrolled or controlled
venting. (p. 8).

* The possible need and advisability of air drilling should
be investigated and the restriction removed from the ATC
permit if necessary to provide safety in drilling. (p. 9).

* The need to factually determine whether a pressure surge
(gas pressured) from the bottom of the hole in the reservoir,
or water/mud hammer, caused the "explosions" is critical to
potential risk, and DOH staff should seek an expert final
opinion explained to their satisfaction. (p. 9).
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* The maximum accidental exposure to those in close residency
should be evaluated, and where concern exists, the individual
resident be educated as to risks, made aware of any bad
circumstances or risky operations as early as possible, and
given whatever assurance possible about DOH resolve to protect
their air quality. (p. 9).

* Source testing and characterization of emissions is needed
during ventings. (p. 4). Source testing should include gas
phase HCL and possibly HF. (p. 25).

* Testing for components other than H2S is needed, including
testing for trace toxic elements such as lead, chromium,
mercury, boron, nickel and arsenic. (p. 4).

* A wet cyclone should be installed to abate noise, H2S, and
particulate abatement. (p. 4). Consideration should be given
to the type of abatement equipment used in air drilling. (p.
25).

* Air ambient standards (DOH) need to be made tougher and
should be linked to an emissions rate.

* Monitoring stations should be redistributed with the new
locations selected based on meteorological studies to be
performed after the power plant is completed. (p. 7).

* The 100 ppbv one hour average limitation during upsets and
planned ventings is too lax. A new ambient air standard of
25 ppbv should be imposed. (p. 8, R. Reynolds oral remarks,
7/25/91) .

* DOH should measure, characterize, and document drift and
toxic elements contained in the particulate and gas phases of
emissions. (p. 8, p. 25).

Implicit Recommendations (Air Quality)

* The SAIC program. should be used as a model for the
operational procedures o6f the proposed combined air quality
monitoring stations and for developing the recommended quality
assurance program. (p. 5, p. 12).

* The recommended air quality monitoring program should be
audited quarterly by independent DOH personnel using special
equipment (equipment different from that used for station
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calibration and precision checks). Auditing should be done
from the intake probe once a year. (p. 12).

* The State and not the developer should contract for
independent monitoring services. Industry should pay the
costs. (p. 12-13).

* In order to gain greater public acceptance, extreme security
measures, such as cyclone fences and razor wire) should not
be used at air quality monitoring stations. (p. 12).

* A public education program should be implemented to explain
that the monitoring stations are there for public benefit and
that their results are valid. (p. 13).

* Past problems with monitoring efforts should be publicly
acknowledged. (p. 13).

* Projects should be 1/2 mile from the nearest residence. (R.
Reynolds, oral comments, 7/25/91).

* Modem access to the monitoring stations should be provided.
(p. 14).

* Weekly cleaning of the intake probes and sample manifolds
should be done. External intake probes should be directed
downward. A coarse insect screen at the entrance to the
manifold should be considered. A uniform sample probe
assembly, as short as possible and incorporating an effective
water droplet and insect trap, should be considered. It
should be configured for easy leak checking and cleaning or
for regular replacement. (p. 15).

* Written quality assurance procedures, using work sheets and
forms, should be followed. A station log should be kept at
the site. (p. 15).

* A natural emissions inventory should be carried out in the
general area. Additional meteorological monitoring should be
performed to determine the influence of VOG. (p. 16).

* Zero H2S should be used as the background value, and funds
currently used for background monitoring should be redirected
to improved meteorological monitoring, remote data access,
source testing, and monitoring for other pollutants. (pp. 16-
17).
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* 10" dual trace charts operating in two ranges (0-100 ppbv
and 0-500 ppbv) should be used. A 10% zero offset is
recommended. (p. 17).

* DOH should convert to Jerome or Jerome-type monitors. (p.
23). Color Tech Rotorod is cbsolete. (p. 24).

* Catchment samples taken during the incident should be
compared with future samples. (p. 25).

Explicit Recommendations (Noise)

* One government office should be designated to receive and
investigate noise and air quality complaints. (p. 7).

* At least one mobile/portable unmanned monitor with shelter
and modem access should be provided. (p. 7).

* Spot checks for noise should be performed more frequently
by agency staff to add credibility to the monitoring program.
More frequent site inspections of PGV's effort and periodic
comparison of calibrators could also add to the credibility
and acceptance of the noise monitoring program. (p. 7, p. 19).

* The present noise standards should be evaluated for
effectiveness by reviewing all complaints and their
resolution. (p. 7).

* The monitoring program should be oriented to resolving
complaints and identifying source problem solutions. (p. 8).

* The noise monitoring effort should be partially redirected
to specific problem noise identification and less emphasis
should be given to monitoring sound. (p. 8).

* Determinations of BACT should be sensitive to worker safety
aspects and not allow early choices of equipment to dictate
subsequent noise control steps that unreasonably create a
choice between a safety and noise problem. (p. 8).

Implicit Recommendations (Noise)

* Reynolds is critical of the 55/45 limitation, especially
the 10 dBA exceedance allowance 10% of the time; 20 minute
basis). Night levels allowed interfere with sleep; day levels
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may interfere with speaking. He doesn't however recommend an
alternative.

* The complaint procedure for noise should be made less
intimidating to the average person. DOH and the County need
more noise monitors (while PGV has adequate monitors).

* The noise limits in the GRP need to be clarified. (p. 19).

* The County or DOH should have at least one monitor with
shelter and modem access available to use at residences when
there appears to be a conflict with the developer. (p. 19).

* Spot checks should be conducted. (p. 19).
* Periodic calibration checks should be done. (p. 19).

* Steamline pressure release valves should have mufflers and
should be directed away from residences. (p. 19).

Recommendationsg (Event Avoidance and Monitoring)

* An H2S sensor with a quicker response time should be added
to the mud monitoring operation. (p. 28).

* Drilling should be done slower; mud should be circulated
more frequently; more careful monitoring of heat and volume
changes should be done. (p. 28).

* A direct in-steam sample probe should be placed ahead of
time to monitor a possible venting. (p. 28).

* The driller should be prepared to predict worst case plume
. path and probable H2S concentrations. (p. 28).

* Abatement ecquipment on-site should include: pressure relief
valves, wet cyclones, and possibly, large capacity muffler or
stack. Abatement equipment should be readily activated,
designed with an overcapacity, directed away from residences,
and have emissions sampling ports built-in. (p. 28).

* The ATC restriction on air drilling should be reconsidered.
(p. 29).

* The ATC allowance of 7 minutes of uncontrolled venting
should be reconsidered (reduced). (p. 29).
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* Mathematical models should be used to predict plume paths
once source testing is completed and emissions data obtained.
(p. 29).

Recommendations (ATC Permit Conditions)

* Permit conditions relative to emissions should be reoriented
to require the developer to meet ambient standards rather than
to accomodate potential problems which the developer may
encounter. (pp. 30-31).

* The 5 lb/hr emissions limit stipulated in Condition #17
needs to be clarified. (p. 31).

* The 100 ppbv ambient limit allowed during ventings should
be lowered and the allowable duration shortened. (p. 32).

* The ATC ambient limit should be reduced to 25 ppbv. (R.
Reynolds, oral remarks, 7/25/91).

Element III, Part II

Explicit Recommendations

* Emissions limits for H2S should be vigorously and rigidly
enforced by DOH personnel. (Details provided on p. 42).

* A Puna Air Monitoring Program (PAMP) should be formed and
managed by DOH with participation by the developer, the local
agencies, State agencies, local concerned organizations, and
local concerned residents. (Details on pp. 42-43).

* An Operational Management of Air Resources (OMAR) type
system should be established to link all PAMP stations to a
central computer to which an emergency response system is
linked. (Details on p. 43).

* Air quality monitoring stations should be repositioned and
additional meterclogical monitoring equipment installed to
further study the geothermal air pollution meteorology of the
location and zone of impact. (Details on pp. 43-45).

* The PAMP committee should manage local and regicnal air
transport special studies. (Details on p. 46).
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* The PAMP committee should quality assure monitoring data,
document all quality assurance procedures and publish
sufficient volumes of the monitoring documents and special
studies so that developers, engineers and environmental
scientists have access to the documents. (p. 46).

Implicit Recommendations

* A revised health safety limit for H2S of 24 ppbv is
"suggested" for the general public. (p. 6).

* The government should perform a health survey. (W. Goddard,
oral comments, 7/24/91).

* For any hew resource, hour-by-hour quantification of the
geo-chemistry of fluids should be performed (W. Goddard, oral
comments, 7/25/91).

* During any vertical ventings, air monitoring stations should
be "out in the community"”, not at the fence line. (W.
Goddard, oral comments, 7/24/91).

* The 3500' buffer zone should be extended. (W. Goddard, oral
comments, 7/25/91).

* State and County government should move away from the
"mindset" that there is such a thing as an acceptable level
of emissions. (W. Goddard, oral comments, 7/25/91).

* The emphasis of requlations should be on controlling the
source of emissions. (W. Goddard, oral comments, 7/25/91).

DRA/GOL:recs891.doc
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GEOTHERMAL ACTION PLAN

TASK LEAD SCHEDULE/ COMMENTS
1. AIR MONITORING NETWORK
A. Sampiing Station Redistribution.

1. Relccate PGV Woocs station to CAB to meet with FGV
Leilani Estates PGV/CAB by 9/15/91 to develop

pians,

2. Relocate PGV Doutheast station
more to southeast. PGV/CAB  Same as above,

3. Drop CAB Alvarez station CAB tpon relocation of

PGV Woods station to
Leolar! Estatas.
B. Sampling Station Modifications.

1. Convart ASAB Irvine station to Three months after
muiti-level meteorological funding is received.
station, g ASAB ,

2. Instd’) meteorological
equipment at ASAB Nanawale Tnree months after
station. RSAB funding 1s received.

3. Modify intake lines at
CAB statiens and conduct
regular cleaning. CAB By November 1, 1591

4. Install Meteorclogical ‘
equipment at PGV SE and weeds gABgﬁs'}‘Sft with PGV
4% stations. Pev/cAB Y -

C. Quality Assurance.

1. Implement a quality
assurance program. ASAB By November 1, 199}

2. Establish tolerances in the
QA program that reflect tke
desired low concentration
accuracy. ASAR By Novewber 1, 1991

3. Corduct gas line audits. ASAB By November 1, 1991
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GEOTHERMAL ACTION PLAN .
TASK LEAD SCHEDULE/COMMENTS
C. Quality Assurance -Continued.

&, Establish station togs and
post at site. CAB By October 1, 1991

5. Improve written procecures,
data handling and station
equipment diagram. CAB By October 1, 1991

6. Calibrate and audit stations PGV By November 1, 1991
at a lower range of HZ2S then ASAB
presently utiliized.

D. Data Handling.

1. Add functional data loggers Upon purchase of
at ASAB stations. ASAB equipment.

Z. Add cassword level remote This task needs to be
access into data, provide CAB cgiscussed in conjucticn
access to agencies needing ASAB with unification
inforration. PGV program.

3. Integrate data from all
stations and prepare monthly
tables showing hourly averages Same 3s sbove.
and daily peaks of HZS. CAB

E. Portable Samplers.

Developer to provide two

Jerome equivalent protable CA8 to meet with PGY

H2S samplers for use by DOH by 9/15/91.

and/or responsible agencies. PGY/CAB

11. Permits and Compliance Review.
A. Permits.
' 1. Evaluate 100 prb one hour
avaerage limit. CAR fnitiated, complete
by 9/1/8Y.
2. Perform resource

characterization evaluation .

required under Condition 20 £“1;‘?t§?' complete
of “the ATC. CAB y 3.1
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GECTHERMAL ACTICN PLAN
TASK LEAD SCHEDULE/COMMENTS
11. Permits anc Compliance Review - continved.
B. Compliange.
1. Designate ane government
nfficial to receive and CAB By October 1, 1991
investigate noise and air N &R
quality complaints. ‘
2. Etnforce emission limits. CAB Inftiated, forward

1171,

Unification of Air tonitoring Network.

A,

Reynolds' Recommzndation.

Unify the the air monitoring efforts
into a single comprehensive program
managed and audited by the state,
but receives and follows input and
policy “rom a committee consisting
of environmentaiists, industry and
agency people.

Committee tc alse undertake the
task of making recommendztions for
expansion of the monitoring network
to include toxic pollutants.

Goddard's Recommendaticn.

Establish a Puna Air Monitoring
Program (PAMP) to fe formed by
DOH with narticipation by the
developer, local agencies, state
agencies, local concerned
organizations and local residents.

PAMP would alsp do the following:

1. Establish an Operational
¥anagement of Air Resources
(OMAR) type system to 1ink
all PAMP stations to a central
computer to which an emergency
response team {s linked.

3

draft to Deputy A.G.

by 9/15/81.
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GEQOTHERMAL ACTION PLAN

TASK

LEAD SCHEDULE/COMMENTS

8. Goddard's Recommendation - continued.-

2.

3.

NOTE:

Manage local and regional
a3ir transport studies.

Quality assure monitoring data,
document all quality essurance
arocedures and publish sufficient
volumes of the monitoring-
documents and special studies

for access by developers, engineers
and environmental scientists.

The unificeticn program is one we should dc, however, we need
to define the scope. Both Reynolds and Goddard have good
recommendations. We heed to take their good points and
estabiish a program that s manageable.
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CGMMENTS TO ACTION PLAN:

1. Abbreviations used.
CAB = Clean Air Branch
ASAB « Afr Surveillance and Analysis Branch {Air Lat)
PGV = Puna Geothermal Venture (DESI)

2. CAB will overses PGV's tasks.

A meeting will be sheduled before 9/15/91 to deveolp a
detailed plan of action.

)

Conversion of ASAB's stations to include meteorological equipment
will require funding and acquisition of equipment.

4, Contasct Wendell Samo, Supervisor of the Monitoring Section for the
next two weeks, since 1'17 be on vacation.



Lorraine R. Inouye

Barry T, Mizuno
Marmging Direstor

Office of the Mayor Do Lt
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County of Hawall « 25 Aupund Street, Rm. 213 + Hilo, Hawaii 6720 + (808} 961-8211 + Fax (808) 8616553

August 12, 1931

Mr. Murray Towill

Director of Business, Economic Development
and Tourism

State of Hawail

P. 0. BoX 2359

Honolulu, Hawali 96804

Dear Murray:

Attached is a copy of what you and I worked on at the airport
as a first cut attempt at the task force obiective., I will
be out of town on Wednesday, Thursday and Friday of this
week, 50 may I suggest that you and I clean up the first cut
document ané work on a rough outline of the implementation
process prier to having a conference cail with the task force
members on Tuesday sometine,

We will also need to formulate the subcommittee members and
their tasks, and alsc & timetable for completion.

Very truly vours,

//

BARRY 7.
Managing

BTM:asf
0704u
encl.
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DRAFT -~ §-12-91

GOVERNOR/MAYOR TASK FORCE
PGV GEQTHERMAL ACCIDENT

MISSION STATEMENT

To develop and implement a plan utilizing the team reports,
to insure the safety and assure fair treatment of nearby
residents before allowing PGV to proceed with its project.

 ACTION PLAN

1) Review team reports of experts.
2) Establish subcommittees to review recommendations,
a} Determine action plan and resources necessary.
(Include PGV.)
b) Determine time line for implementaticn.
¢) Report back to task force.
3) Accumulate subcommittee reports ané consilidate time
line,
4) Determine other reviews necessary and time line.
8) Report to Governor and Mayor.
6) Inplement plan.
7) Approve PGV reguest to continue construction.
SUBCOMMITTEES

Drilling - DLNR, Pianning, DBED

Emergency Response - DOH, Civil Defense

Health - DOH, Civil Defense, Planning, DBED

BTM:asf
0705u
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DRAFT DRAFT

To: Willdam Paty
From: John (. Lewin
Subject: Reguiation of All Geothermal Well Drilling

In light of the past incidence. with Puna Geothermal Venture regarding geothermal wel

drilling operations, the Enderground Injection Control (UIC) program has made & recommendation
to me that would serve to uniformly regulate all forms of geothermal well drilling regardless
of the various geothormal well.tlassifications that exist: clessifications such as production,
monitoring and reinjetion. As it currently stands, it is my understanding that the well
driliing operatjong of geothermal production wells and geothermal monitoring wells are
distirctly regilated by your geothermal section, However, because the UIC program must
regulate all forms of injection (reinjection) wells in the State of Hawaii, the well

drilling operaticns of geothefmal reinjection wells have not had the rapulatery distinction

of required cumpliance to the well drilling astandards of your geothermal section. Inspite

of this apparent regulatory override by the UIC program for reinjection wells, your geothermal
gection has put fort> the estra effort to monitor the well constructin of the reinjection

wells to verify their proper counstruction,

The UIC program has advised me that it would be prudent to arrange to have all geothermal

. well drilling operations, regardiess of the well's classificaties, regulated by your geothermal

section to agsure that the design ot the vells neets acceptable standards and that the
wells are properly constructed. In_pu;suit of this qﬁjective. I recommend that the purview
cf your geothermal well construction permit be expanded t» include geothermal reinjection
wells, With this i{nclusion, the construction ¢f all geothermal wells will be subject

to your permit. The UIC permit will still be adrinistered, when applicutle, to address

tre environmental impacts of geothermal reinjection. -

The implementation of this strategy will establish your geothermal well construction

permit as being the "foundstion” permit that regulates all types ot peothermal well construction,
The UIC permit will more appropriately serve as a "specialty" permit, in ~onjunction

with your foundation permit, to ad&;ess the environmental impact issues of reinfection

- specifically addressing u<hallow grounduater contaminatiomn.

The logistics of simultanecus and/or scquential permit processing of the foundat..n permit
and the UIC permit can be-cooperacively defe‘opei by our staff. Once the procedures ha.:
been deveioped. T recommend that & braicf in.f .rmational letter be made to document our

cooperztive effort in this matter. The leter vould contain our-dirgctives and could

then be presented to sny geothermal devel.jar ©»2 inform them of their requirement to

comply to our pe:nits.

Please present this strategy to you- geothermal section for their review and comment.

fhank you for your u3is’ stance.



"Maurice A. Richard, Hawaii Regional
Development Manager

October 3, 1989

Page 21

47. The permittee shall obtain, and comply with the
provisions of, Authorities to Construct and Permits to
Operate from the State Department of Health for all
applicable project operations approved under this
Geothermal Resource Permit.

48. The permittee shall secure all necessary approvals and
clearances including Plan Approval pursuant to Chapter 25
‘of the Hawaii County Code, within one {1) year from the
effective date cf the Geothermal Resource Permit,

49, Construction shall commence within one (1) year from
the date of receipt of Pinal Plan Approval,.

50. The permittee shall submit a written semiannual status
report to the Planning Commission on the permittee's best
efforts to address/comply with the "Other Agreements and
Recommendations® as contained in Section 5 of the final .
report on "Mediation of Geothermal Resource Permit
Application 87-17" dated August 21, 1989, regarding but not
limited to the collateral agreements and commitments the
permittee made during the mediation process, and which the
permittee considers to be contractual obligations subject
to the issuance of a satisfactory Geothermal Resocurce
Permit. The status report shall be submitted by February
15 (covering the preceding period of July 1 through -
December 31) and August 15 (covering the preceding period
of January 1 through June 30) of each year.

51. Prior to the issuance of the first
building/construction permit under this Geothermal -
Resources Permit (GRP) by the County of Hawaii, the State
of Bawaii and the permittee shall each contribute towaggﬁfa"
Geothermal Asset Pund or other appropriate existing fund
for the purposes of geothermal impact mitigation efforts
within the District of Puna. The permittee's initial
contribution to the fund shall be a sum of $60,000, due
within thirty (30) days after the effective date of this
GRP permit, and annual sums of §$50,000 due on or before the
anniversary date of this GRP permit over a period of eight
(8) consecutive years thereafter fdr a total of $460,000.
Annual contributions thereafter shall be determined between
‘the permittee and the State of Hawaji~or $50,000 annually,

"whichever is greater. The State's fial annual
contribution to the Geothermal Asset Fund shall be the net
revenues derived from the resources generated by the HGP-A
well, or a similar amount from other State funding sources



Maurice A. Richard, Hawaii Regional

Development Manager

October 3, 1989
Page 22

ccC:

less any allocations entitled to the Office of Hawaiian
Affairs and operations and maintenance costs. In the event
that future enabling legislation provides for a percentage
of the State's gegthermal royalties to be allocated to the
County, upon concurrence with the County Council, said
royalties may also be deposited to the fund. The
administration and expenditure of assets from this _
Geothermal Asset Fund shall be in accordance with rules,
requlations and procedures developed for that purpose by
the County in accordance with Chapter 9], Hawaii Revised
Statutes, and with participation of Puna residents or
representatives thereof, which shall include, but not be
limited to, provisions and criteria to enable the first
priority of distribution for temporary or permanent
relocation of those property owners who are found, ‘in
accordance with criteria established in the rules, to be
adversely impacted by the activities authorized, provided
that such relief is applied for within a period of cne (1)
year of the impact. A priority list of impact mitigation
projects may be established by the County Council or agency
designated by the Council in conjunction with Puna
residents or designated representatives thereof, with the
exception of upgrading existing subdivisions in the Puna
District to current subdivision standards and
specifications of the County of Hawaii. Should any other
district(s) of the County of Hawaii be proved to be
negatively impacted by activities authorized under this or
any other subsequent GRP, that district shall receive a

pro rata share of the fund assets as may be determined by
the County Council or agency designated by the Council with
expenditures to follow a prioritized schedule determined as
outlined above. The rights granted to the permittee shall
not be conditioned upon any contribution or further
participation by the State in the fund nor with respect to
the creation, management, and operation of the fund other
than set forth above. ’

Sincerely,

' &yfﬁ/ i
Ga izuno airman

Planning Commission

Mr. Peter Adler
Mediation Parties (list)
DEBED

DOA

DLNR/Honolulu

DOH

Mr. Ralph Matsuda



PGV WAIVER PROPOSAL V5. DLNR RECOMMEMDATION
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{1992 | 543477 | 217391 | 446663 | 395000 | 516233 | 0| 16469000 |
| 1993 | 543477 | 217391 | 444663 | 391300 | 516567 | 0] 16469000 |
| 1994 | 567435 | 226974 | 464265 | 413000 | 558428 | 0| 17195000 |
[ 1995 | 595848 | 238339 | 487512 | 433600 | 644299 | o | 18056000 |
| 1996 | 626109 | 250444 | 512271 | 455200 | 732470 | 365206 | 18973000 |
| 1997 | 658350 | 263340 | 538450 | 484000 | 827741 | 827741 | 19950000 |
| 1998 | 692670 | 277088 | 566730 | 509500 | 929012 | 929012 | 20990000 |
] 1999 | 729234 | 291694 | 596646 | 537200 | 1038083 | 1032083 | 22098000 |
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ITOTALS | 4956600 | 1982641 | 4055400 | 3618800 | 5762833 | 3160042 | 150200000 |
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*proporticn of Profits Method uses PGV 3/26/91 figures that include
Resource Assets and other costs as allowable capital costs.

**The Expanded Netback Method uses S&P BBB bond Rate of 9%, Transmission
Assets of 37 mil., Generating Assets of $60.145 mil., and includes
Resource Assets {steam production costs) as allowable capital costs.



The Netback Method values resource by subtracting allowable project costs from the
total project revenues. The Expanded Netback Method values the project as a whole by
subtracting the reasonable cost of all aspects of the project, including steam production,
from the total project revenues. This calculated project value is considered to be the
amount available for royalty payments. If the amount is negative or less than the amount
of royalty due, then all or a portion of the royalty is waived. The table below illustrates
the concept of the Expanded Netback Method.

‘Concept of the Expanded Netback Method

Year of Operation

1 2 3
Total Project Revenues $ 1,000 $ 1,200 $ 1,300
Less:
Transmissions Costs 60 60 60
Generating Costs 600 600
Steamfield Costs 500 500 500
Total Costs 1,160 1,160 1,160
Project Value (amount
available for royalties) (60) 40 140
Calculated Royalty 34 54 64
Royalty paid to the State 0 40 64

The above table illustrates the three situations that can occur when using the
Expanded Netback Method. In year 1, insufficient value exists to pay any of the royalties.
Accordingly, the royalties are waived. In year 2, the project value is such that a portion

of the royalties can be paid. In year 3, the project value is such that all of the royalties
can be paid. '
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PUNA GEOTHERMAL VENTURES

TO: K8=-8 FILE

RE; PROCRBDUREY TO CONTROL AND BEBCURE KS8-8
FROM: DRILLING STArr

DATE: August 29, 1991

1. OBJECTIVE; The interactive flow situation of X8-8 between the
inflow zone at 3488°' and outflow at the 2128’ 13 2/R" caming shoe
18 to ba stopped by killing through a 7" Xil) gtring. The kill
procedurs is a staged sequence using high pumping rates of water,
welghted mud, barite plugging material and finally cement to stop
the flow and control the well.

XX. SITUATION: At the beginning of thix %ill procedure the dJdrill
pipe will have been snubhed out and the 7" kill string will have
besn snubbed into the hole. This providegs a very favorable
situation for pumping very high rates down the kill string. The
pumping sequence will be planned assuming a successful kill with a
harite plug followed immediately with a cement plug, or plugs, that
will! geal the hole from the reaservoir £fluids,

IXIX. SUMMARY OF KILL OPERATION.

A. STAGED KILL APPROACH

This approach ie to kill and plug off the downhole flow by pumping
successive stages of water, waighted mud and cement. The progran
in Section IV detailas the steps to be taken.

It should be undarstood that the %il) plan may be alterad during
the process baned on the neasurements and indicators observed, The
nature of the alterations to the plan are to take advantagse of this
new information in real time. .

The procedurs is to pump very high rates of water down the kill}
string and down the annulus to cocl the well and to possibly change
the steam/vwater crossflow into a ligquid column in the wall. If a
k11l ims obtained it is not likely that the X1l ¢an be maintained
with water alona. It is necessary tv have a statlc bottom hole
condition for a cement plug to be effective and not cement in the
7" kill string.

Xf the wall is controlled with cold water, then weighted mud will
hbe umsed to control the downhole praessures in preparation for

placing a cement plug on bottom, The weighted mud will contain
barite wailghting material. (Bee¢ Appendix d) Barite will be pumped

to bottom, thum forming a barite plug, isclating the inflow 2one
and controlling the pressure. A coment plug can then he placed on
the barite plug. (Bece Appandix A) Care must be taken to maintain
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the statlo oendition of the cement plug until it sets,

If the high rate water kill only cocols the hole then weighted mud
designed to lose its suspending characteristic at high temperature
will be pumped to deliver a barite plug to bottom. The depth of
the top of the barite plug will pe uncertain and mnay seal the 7"
k11l string in the hole, In such a case, parforations way be
necessary to deliver the cement plug. Continual high rates of f£flow
in the annulus will he used to wmaintain the static condition for
the cement pluyg.

Diagnostic measurements in the form of pressure readings and
downhole temperature surveys will De necessary to determine the
state of the K111,

B. SECURE WELL WITH CASING

The expected result ot the staged kill is that there will ba a
cement plug blocking any inflow from below 3150°, The program in
Appendix B and H details the steps to be taken to place additional
cement plugs in the well and case it,



TEL No. Aug 29.91 15:31 No.015 P.04

IV. DBTAILED KILL PROGRAN:
A. K8-8 KILL PROGRAM

1. Install piping for fluid supply and injection as shewn in
Appendix ¢, D, E, AND P. Hook up Halliburton instruments to
monjitor rates and pressiurez on annulus and kill string.

2. Haintain continuous 3 BPM water injection down annulus,

3. 8nub 7" casing kill string in the hole to 34@0°+-, Make up
gafety valve on top of each joint before it ip picked up. Run 7"
casing into well dry. Install 2 float collars above first joint,
Install profile nipple above float collars.

4. Install 7-1/16" API SM gate valve and frac head on top of kill
gtring, and connec¢t Halliburton lines to frac head.

5. Mix nud as follows in the new PDC mud tanks,
400 bbls 12 ppy mud
202 bbls 18 ppg mud
180 bble bharite pill in the 3 U mixer

6. Pump water down kill srring at 20 bpm for about 24 hours to
varify communication and c¢ool the hole. Btart the pumping slow
bringing the rate up to 20 bpa over 1/2 hour, Pump water down the
annulus at 5 - 1¢ bpm during that period.

7. Ruf pressure/temperatura survey as follows:

a. At the conclusion of the 24 hr pumping period, run a
pressurc/temperature survay to the top of the float collar.
Run the pressure/tgaperature survey while injecting water inte
the annulus at 5 - 10 bpa. No fluid needs to be injected into
the 7" kill string. Run a 6§ hr clock in the Kuster tools,

b, The pressure/temperature tool will-bke pulled from the
hole and the survey will be interpreted.

e, The pressure/temperature survey should be run on the HLS
wireline,

B, Perform test of high-rate water injection as follows:

a. Fill PDC 231 mud tanks and two Baker tanks with water

and prepare to divert full flow from MW-1 and MW-3 into the
PDC 231 tanks and Baker tanks. Rig up to tranafar water to
the PDC 231 tanks from the X8 7 pit and XS 8 pit.

b. Run pressure/temperature tool to the top of the float
collar. Run & hour clocks in the Kuster tools.
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c. Inc¢reasa annulus injection to 10 bpm and kill string
injection to 6@ bpm. Start pumping slow and bring rate up
to 2¢ bpm over 1/2 hour.

d. Maintain rates as long as water supply lasts (about 1
hour).

&. Reduce injection rates to 5 bpm down the annulue and 12 bpm
aown the kill gtring, and monitor surface pressureg for
several hours for indications of the downhole flow responee.

£, ghut off flow c¢ompletely to both annulus and 7" kill
string. Keep Kuster tools on bottom for at least 3 hra. after
well is shut-in to obhserve pressure fall-off 1f well will stay
dead.

g. Pull out of the hole with the Kuster tocls and interpret
pressure teaperature survey.

9. Maintain low-rate injection (10 bpm annulues/1@ bpm 7" kill
string) and evaluate results of high-rate injsction test. On the
basis of the abova results, make any needed adjustments t¢ the kill
program. Refill two Baker tanks and PDC 231 nud tanks with water.

10. Repeat high-rate water injection as in Step 7a-d.

11, HMaintain 10 bpm water down tha annulusg, and reduce kill string
injection to 30+- bpm water for the szwitah over to wmud,

12. Pump 300+- bbls of 12 ppg weighted mud down kill string at
3%+~ hpm, and observe praszure on kill estring and annulus. Pump
100+~ bbls of 12 ppy mud at raduged rate of 20 bpm.

13. Pump 200 hbls of 1B ppg =ud,

14. Pollow with the 175 bbl barite pill and displace kill string
immediately with 150 bbls of water.

1§. Follow immediataly with 25 bble of cement and dipplace Kill
string down to 3250’ with 12¢ bblm of water.

16, Continue pumping water down annulus. Run profile plug in 7"
k11l gtring and set in profile nipple above top float collar if
required. Prassure test plug, break off frac lines and trac head.

17. Snub 7" kill string out of the hole using safety subs and
proceed to Appendix H, "Post Kill Operations”., XX kill string is
not free go to Step 18.



TEL No. Aug 29,91 15:31 No.915 P.06

18, a. Rig up to snub inside of the 7" kill string.

b. Pull profils plug and dril] out #£loat collar.

o. Freepoint and cut the 7" string as deep as possible,
d. Snub out the 7" akill string,
&. Proceed to Appandix Section H, "Post Kill Operations™,

V. APPENDIX

A. CEMENT COMPOSXTION

There have been tests run on cement compositions up to 400 deg F.
The compositions &re for 499 deg F affective bottom hole
tamparaturep. The following are the Halliburton test data, Tests
are being run for cement compositions at 600 deg F.

Cemen 400 d r reulat A

Hawalian Cement Density - 13.45 ppygl(l13.96)
42 % B83A-]1 Yield - 2,23 cufe/sk {2.15)
1 cuft Parlitae Water reqmt - 9.72 gal/sk

4 % Bentonite Fluid loss - 40@cc¢/30 min

1.5 § CPR~-3NF Free water -0 %

1.6 &% Diacel LWL Thickening time @& 4@¢ F and

1.0 % HR-13 5002 psi in 15 min - 2 hrs 15 wmin
Hawaiian cement Density - 13.45 ppali13.96)
40 % ASA-1 Yield - 2.23 cuftt/sk (2.15)
1 cuft Parlite Water reqgmt - 9,72 gal/sk

4 % Bentonite Fluld loes - 4@cc/39 ain

1.5 % CFR-3NF Fres water -9 %

1.¢ & Diace]l LWL Thickening time @ 402@ F and

2.5 3 HR-1% 5009 psi in 15 min - 5 hre 30 min

{ ) Indicates downhole density and yield ¢ 2500 psi
Use the lowsr thickening time slurry if possible.

B. REDESIGN OF EXPANSION éPOOL AND WELLHBAD

The expected surface pressure and temperatura at commercial
production rates raquires a change from ANSI 9900 Series wellhead
and production equipment to ANSI 1500 Series wellhead and
production tree, The higher pressure and temperaturs of the
resource will result in higher wellhaad temperatura and pressure
than in pravious Puna wells, The procadures statsd here call for
this change to be made in the rework of the wellhead and
installation of the production tree.
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'C{‘ MANIFOLDING
The attachad sketch shows the manner of connecting the )
elepents of the kill equipment. g various
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D. TANKAGE

Fluid storage volumes are as follows, BEffective
Parker Drilling 231 700 bbl
2 Baker tankm (475 hhl) 952 bbl
Additional Parker tanks 1000 bbl
Parker 3 U Mixer tank 299 bbl
2859 BbL
Reserve pit AdAalivery rate and storage volume
Well pad D remervae pit K5-8 5 bpn 3,009 bbl
Well pad ¥ reserve pit KE-7 5 bpm 5,909 bbbl
Total 12 bpnm 8,000 bbl
B. WATER SUPPLY
Water Source Dalivery Rate
Water well MW 1 6.9 bpm
Watar well MW 3 28,0 bpm
Total 34.9 bpm
F. PUMPING CAPACITY

The pusping units are rated for hydraulic horsepower and maximum
pumping capacity. The rates listed below are for the sxpected
maximum pressures at Which each unit will be used, When operating
at naximum rated hydrauli¢ horsepover, an increase in pressure will
result in less flow rate.

Yt ims expected that av 59 bpm of water the surface piping will have
700 pei pressure Arop from the trucks to the wellhead, This will
be taken into account when running the kxill procedure.

Pumping Capacity--
Parker Drilling 231 —
2-7100Q0 € 120 stks 20,0 bpm & 2500 pxi

Parker extra pumps
1 AXkytop-Brewster B 13@@ T

110¢ ihp 7/ 120 Btks 11.5 bpm & 3260 pei

F1000Q

825 ihp / 130 mtks 10.0 bpm & 2520 psi
2 Halliburton Cementing Trucks 13.0 bhpmn © 3000 pei
1 Halliburten Frac Truck 15.0 bpm & 3020 pail

Total 69.% bpm
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a. DRILLING FLUID CONSIDERATIONS

The nud to be used in the Xill operations is designed to pravide 1)
weighted mud for the Kkill and the base mud for carrving the baritae
to the hole.

The mud is toc be a low gel polymer mud varving in weight from 12
PPg to greater than 18 ppg. At most the gel will be 10 to 12 ppb.
This 1s done to avolid thermal gelation. The polymer will begin
with Drispac for the lower barite concentratiens and temparatures
and change over to XC Polymer for the higher doncentrations. The
barite plug itself will be barite and watear.

The welghted muds, especially the 16 ppg and 18 ppg will be
designed to fall apart with high temperature.

H. POST KILL OPRRATIONS

The expected result of the abhove affnrt is that there iw now a
cement plug blocking any inflow from balow 3150’. The renaindex of
this part of the program details the steps to be taken to place
additional cement plugs in tha well and case it.

1. Place SJuper Flush and foam cement plug acrose the 13 3s8*
shoe zone if required.

2. Prill through the shoe plug and drill the top of the cemsnt
plug.

3. Run and c¢ement liner and tie-back,
a. Run 9 5/8" liner.
b. Cement liner.

c. Teast the lap joint and sgueeze if required,
d. Run a casing inzpection log in the 13 3/8" casing from as
deep as tenparaturs will allow to the surfacs.

a. Hipple down, cut off 13 3/8" %0Q Beries casing head,
£. Install 13 3/8"™ 1800 Series casing head.

[+ 38 Run tia-back liner.

h. Cemant the tia-back liner to the surface.

i. Inxtall 15@4 Saries expansion spocl and master valve,

3. Nippls up BOPR.

X. Text 9 5/8" tie-back, drill ogut t¢ the rloat collar and
test 9 S/8™ liner.

4. Now ready to drill out linexr shos.

a. Drill out shoe.

b. Parform leak off test and aqueszeé shoe 1L reguired.
5. Wall is secursed,

KILLPROG.B28
August 29, 1991



WILLIAM W_ PATY, CHAIRPERSON

JOHN WAIHEE
BOAAD OF LANDG AND MATURAL RESQURCES

GOVERNOR OF Hawall
DEPUTIES

KEITH W, AHUE

MANABU TAGOMORI
RUSSELL N. FUKUMOTO

AQUACULTURE DEVELOPMENT

REF STATE OF HAWAI s
'WRM'BM. DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESOURCES
CONSERVATION AND
P, 0. BOX B21 ENVIRQNMENTAL AFFAIRS
CONSERVATION AND
HONOLULL, HAWAIl 96609 RESOURCES ENFORCEMENT
CONVEYANCES
AU 2 FORESTRY AND WILDLIFE
G 20 199] LAND MANAGEMENT

STATE PARKS
WATER AND LAND DEVELOPMENT

Mr. Maurice A. Richard
Regional Development Manager
Puna Geothermal Venture

101 Aupuni Street, Suite 1014B
Hilo, Hawaii 96720

Dear Mr. Richard;

The Department of Land and Natural Resource (DLNR) has reviewed your plans for
controlling and securing geothermal well KS-8 and has no objections to the proposed

scope of work outlined in your program.

We fully recognize that as field conditions change, modifications to your proposed
well control program may be required. Please be advised that our DLNR field
representative shall be duly notified of any contemplated changes to the proposed program
and our Division of Water Resource Management notified in writing of those

modifications.

Additionally, we request that a brief daily update concerning the well control
operations and planned activities for well KS-8 be added to the MW-3 water well status
reports regularly sent by PGV to Hawaii County Civil Defense.

As requested, copies of the KS-8 quenching ("kill") program has been distributed to
the Hawaii County Planning Department, Hawaii County Civil Defense, Department of
Health, and the Department of Business and Economic Development and Tourism for
review and comment. Please be advised that subject to the other agencies’ review of this
plan, additional follow-up meetings may be required to further discuss the current status
of well KS-8 and the proposed steps to completely control the well.

contact me, or in my absence, Mr. Manabu

truly youss; e
Yl

\ — o

Should you have any questions, ple
Tagomori, Deputy Director, at 548-7533.

cc: Harry Kim, Hawaii County Civil Defense
Rodney Nakano, Hawaii County Planning Pepartment
Bruce Anderson, DOH



PUNA GEOTHERMAL VENTURE
CONTROL PRCCEDURES FOR THE KS-8 WELL

A. Establish communication with the bottom of the hole with
minimum flow restriction in the drill pipe.

1. Transported from Houston, Texas, one Cudd Series 150 Hydraulic
unit. This included the base unit, BOPE, chokes, associated
piping and approximately 4,000 feet of 1 1/4-inch tubing work
string. It also included expendables of bits, mills and
fishing tools.

The equipment arrived by chartered aircraft on July 28, 1991.

2. With materials on site, the rig-up was completed July 30,
1991.
3. Operations to drill out of the HWDP and DC’s, recover plug,

and drill through the bit began July 31,1991.
CURRENT ACTIVITY

At the present the 1 1/4-inch tubing and recovery tools are stuck
in the drill pipe at 2420 feet and limit communication with the
bottom of the hole.

The tools will be recovered or the drill pipe will be snubbed out
of the hole to establish communications with minimum flow
restriction.

At this point, the drill pipe will be open to the bottom of the
hole and in a position to kill the well with weighted mud.

B-T. WEIGHTED MUD KILL APPROACH

This approach will use large quantities of 11.5 ppg to 12.5 ppg mud
to kill the well. Flow rates are as high as the equipment will
provide. The following program details the steps to be taken.

Pump water down the drill pipe and casing to cool the wellbore.

The following pumping schedule details the material to be pumped,
the equipment to be used, the pump rate and the volumes.

KS-8 Control Page 1 August 5, 1991



1. DRILL PIPE PUMPING SCHEDULE

Equipment Material Pump
Rate
a. Howco Water 2 bpm
(Pump
Trucks)
b. Howco 25 bbl CacClz2 3 bpm
5 bbl mud
25 bbl Super Flush
5 bbl mud
25 bbl CacClz2
c. Howco 11.5 to 13.5 8 bpm
ppg mud
d. Howco 11.5 ppg mud 6-8 bpm

Decision Point
Option A

Option B

Duration

30 min

22 min

25 min

cont.

Continuously until

Based on_Circulation
Circulate kill weight mud

Lose circulation

Drill Pipe Pumping Schedule Options
Option A: Circulate kill weight mud

e. Howco

Establish Circulation

Howco

When the pressure is killed

Howco

Howco

Howco

Option B: Lose Circulation

e. Howco

KS-8 Control

Volume

60 bbl

85 bbl

200 bbl

360 bphr

decision

11.5 ppg mud 4-5 bpm from pits
11.5 ppg mud 4-5 bpm from pits
Water as required 10 bbls
Cement Blend as required 50 ft?
Water as required 10 bbls
11.5 ppg mud 8-10 bpm
Page 2 August 5, 1991



If unable to circulate

£.

h.

i.

Followed by water to keep well cool

J.

Howco

Howco

Howco

Howco

Howco

11.5 ppg mud
Water
Sand plug-

Water

Cement blend

6-8 bpm as required
as required 60 bbls
Mix 50 £t} sand in jet mixer

as required 60 bbls

as required 50 ft?

Fill hole or keep water going down hole.

Note:

Cement blend to be used to plug well:
Hawaiian Cement
40% 8SA - 1
Perlite 1:1

4% Bentonite
1.5% CFR-3 NF
1.0% Diacel LWL
1.0% HR - 15

This blend was tested at 400 F and 5000 psi for 2:15 pumping time.

KS-8 Control

Page 3

August 5, 1991



d.

CASING ANNULUS PUMPING SCHEDULE

Howco 25 bbl caCl2 3 bpm 22 min 85 hbl
5 bbl mud
25 bbbl Super flush
5 bbl mud
25 bbl cacCl2
PDC 231 11.5 ppg mud 8 bpm 25 min 200 Kl
Rig pumps
PDC 231 11.5 ppg mud 3 bpm or greater

Attempt to maintain casing
annulus fluid level

PDC 221 11.5 ppg mud 3 bpm 180 bphr
Continucusly until decision

Decision Point Based on Circulation

Option A Circulate kill weight mud

Option B Lose circulation

Casing Annulus Options
Option A: Circulate Kill Weight Mud

e.

Stop pump. Monitor annulus level and circulation. Circulate
and condition mud through pits.

Hold drill pipe pressure constant with choke on the annulus
until able to pump 11.5 ppg mud at 4 bpm with LCM. Set plug.

Option B: Lose Circulation

g.

h‘

11.5 ppg mud / 4 bpm / continuously / 240 bbl/hr / PDC 231
Unable to circulate. Set plug.

11.5 ppg mud / 6 - 10 bpm / 360 bbl/hr / PDC 231
Followed by water if unable to £ill hole.
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B-II. HIGH RATE-LONG TERM WATER KILL APPROACH

This kill approach is based on pumping water at as high a rate as
possible (on the order of 45 bpm) for as long as water can be
supplied to cool, choke and kill the well. The following steps can
be taken after the water well MW-3 is completed if the mud kill is
unsuccessful.

Pump water down the drill pipe and casing to cool the wellbore and
kill the well.

The following are prerequisites for the high rate long term water
kill:

- drill and equip an additional water well for total continuous
well supply of 34 bpm.

- lay 8-inch water pipeline from MW-3 to KS-8.

- install pumps and transfer lines from supplemental water
storage.

- rig up frac truck, and high pressure 3-inch piping which are
now in transit from the mainland by barge.

Establish water storage volumes as follows:

Parker Drilling 231 700 bbl
4 Baker tanks (475 bbl) 1900 bbl
Additional Parker tanks 1350 bbl
Parker 3 U Mixer tank 350 bbl

Total 4300 bbl

Reserve pit delivery rate and storage volume

Well pad D reserve pit  KS-8 5 bpm 3,000 bbl
Well pad F reserve pit  KS-7 5 bpm 5,000 bbl
Total 10 bpm 8,000 bbl

Water Source Delivery

Water well MW 1 6.0 bpm
Water well MW 3 28.0 bpm
Total 34.0 bpm
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Punmping Capacity

Parker Drilling 231

2~F1000 @ 120 stks 20.0 bpm
2 Halliburton Cementing Trucks
4.5" liners at 4000 psi 12.5 bpn
1 Halliburton Frac Truck
at 4000 bps 12.5 bpm
Total 45.0 bpm

Following are the high rate-long term water kill details:

1. Manifold pumping units to water supply and water storage
system. Manifold the pumping head.

2. Allocate pumping flow rates to the drill pipe and casing.

3. Pumping schedule is as follows:
a. Drill pipe 25 bpm (pressure limited)
b. Casing 20 bpm
This approach allows for pumping at 45 bpm for 17 hours.
After 17 hours the rate will be reduce to a total of 30 bpm
until a decision is reached.

4., ° When the well is turned, pump sand and water plug, mixed in
the Howco mixers until a 50-foot and 100-foot sand plug is

created in the wellbore.

5. Pump a 60 foot® cement plug on bottom. Wait on cement.
Repeat as necessary.
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C. SECURE WELL WITH CASING

The expected result of the above effort is that there is now a
cement plug blocking any inflow from below 3150 feet. The
remainder of this part of the program details the steps to be taken
to place additional cement plugs in the well and case it.

1. Place Super Flush and foam cement plug across the 13 3/8-inch
shoe zone if required.

2. Drill through the shoe plug and drill the top of the cement
plug as necessary.

3. Run and cement liner and tie-back.

a. Run 9 5/8-inch liner from above the 13 3/8-inch shoe to
the top of plug.

b. Cement liner.

c. Drill out cement above liner. Test the lap Jjoint and
squeeze if required.

d. Nipple down, cut off 13 3/8-inch 900 Series casing head.
e. Install 13 3/8-inch 1500 Series casing head.

f. Run 9 5/8-inch tie-back liner.

g. Cement the tie-back liner to the surface.

h. Install expansion spool and master valve.

i. Nipple up BOPE. Test BOPE.

j. Test 9 5/8-inch tie-back, drill out tie-back shoe and
test 9 5/8-inch liner.

4, Now ready to drill out liner shoe.
a. Drill out shoe.
b. Perform leak off test and squeeze shoe as required.

5. Well secured.
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