
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, 
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 
of the hole 
restriction. 

be recovered or the drill pipe will be snubbed out 
to establish communications with minimum flow 

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-I. 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 

a. 

Equipment Material 

Howco 
(Pump 
Trucks) 

water 

Pump 
Rate 

2 bpm 

Duration Volume 

30 min 60 bbl 

b. How co 25 bbl CaC12 3 bpm 22 min 85 bbl 

c. How co 

d. Howco 

5 bbl mud 
25 bbl Super Flush 
5 bbl mud 
25 bbl CaC12 

11.5 to 13.5 
ppg mud 

11.5 ppg mud 

Decision Point Based on Circulation 

8 bpm 25 min 200 bbl 

6-8 bpm cont. 360 bphr 

Continuously until decision 

Option A Circulate kill weight mud 

Option B Lose circulation 

Drill Pipe Pumping Schedule Options 

Option A: Circulate kill weight mud 

e. Howco 11.5 ppg mud 

Establish Circulation 

Howco 11.5 ppg mud 

When the pressure is killed 

Howco water 

Howco Cement Blend 

Howco Water 

Option B: Lose Circulation 

e. Howco 11.5 ppg mud 
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4-5 bpm 

4-5 bpm 

as required 

as required 

as required 

8-10 bpm 

from pits 

from pits 

10 bbls 

50 ft3 

10 bbls 
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If unable to circulate 

f. How co 11.5 ppg mud 6-8 bpm 

g. Howco Water as required 

h. How co Sand plug Mix 50 ft3 sand 

i. How co Water as required 

Followed by water to keep well cool 

j . How co Cement blend as required 

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. O% Diacel LWL 
1. O% HR - 15 

as required 

60 bbls 

in jet mixer 

60 bbls 

50 ftl 

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 CaCl2 
5 bbl mud 
25 bbl super flush 
5 bbl mud 
25 bbl CaCl2 

b. PDC 231 11.5 ppg mud 
Rig pumps 

c. PDC 231 11.5 ppg mud 

d. PDC 231 11.5 ppg mud 

Decision Point Based on Circulation 

Option A 

Option B 

Circulate kill weight mud 

Lose circulation 

Casing Annulus Options 

Option A: Circulate Kill Weight Mud 

3 bpm 22 min 85 bbl 

8 bpm 25 min 

3 bpm or greater 
Attempt to maintain casing 
annulus fluid level 

3 bpm 180 bphr 
Continuously until decision 

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 1 4 bpm 1 continuously I 240 bbllhr I PDC 231 
Unable to circulate. Set plug. 

h. 11.5 ppg mud 1 6 - 10 bpm I 360 bbllhr I PDC 231 
Followed by water if unable to fill 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 a-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 
4 Baker tanks (475 bbl) 
Additional Parker tanks 
Parker 3 U Mixer tank 

Total 

Reserve pit delivery rate and storage volume 

Well pad D reserve 
Well pad F reserve 

Water Source Delivery 

Water well MW 1 
Water well MW 3 

KS-8 Control 

pit KS-8 
pit KS-7 

Total 

Total 
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5 bpm 
5 bpm 

10 bpm 

6.0 bpm 
28.0 bpm 

34.0 bpm 

700 bbl 
1900 bbl 
1350 bbl 

350 bbl 

4300 bbl 

3,000 bbl 
5,000 bbl 

8,000 bbl 
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Pumping Capacity 

Parker Drilling 231 
2-F1000 @ 120 stks 

2 Halliburton Cementing Trucks 
4.5'' liners at 4000 psi 

1 Halliburton Frac Truck 
at 4000 bps 

Total 

20. o bpm 

12.5 bpm 

12. 5 bpm 

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 foot3 cement plug on bottom. 
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. 
squeeze if required. 

Test the lap joint and 

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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/~I'- SEP 25 '91 07:33 PAPAYA ADMIN COl 1M (808) 965-8230 
_./ 

William Paty, Chairman 
Department of Land and Natural Resources 
PO Box 621 
HQnolulu, Hawaii 96609 

P.2 

Dear Chairman Paty, September 24. 1991 

We understand that Hr. Dewey Milner who has been contracted 
by the State to oversee the securina of the KS-8 well on the ll.GV 
project site, is at Present stationed on the Big Island. Mav we 
reguest that you consider an addition to his contract tef.:n·e he 
leaves. 

As you are aware. many of the wells on the PGV project :site 
have at present and in the; past prc.b lems e.i th gas leaks, CE<,;: ing 
failures. and wellhead failures. Enolo~ed is oar Inventorv of 
Wells in the Lower Pun~ bi~trict outlining a history of ~ach of 
the wells drilled, co~~il~d fro~ Stat~ and County records. In 
o~r discussions with ~ev~ral experts, including Bill Crsddick, 
lhltoh Clark, Dr. Wileor. Gc.dd .. t·d, Bob Reynolda, and Dewey Hilner, 
reguaeting a aeoond expert opinion on the ~clequ~cy of the SOH 
oasing program and the w~llhe~d equipment is appropriate ~t thi$ 
'time. 

Hedi~tion was requested by Bill Craddick to revise the 
or.iginal proposed drilling and casing plan and was agreed to by 
Dr. Olson per.the Mediators Report ot 7/ll/69. On May 9, 1990 
Dr. Harry Olson requested an amendment in the drilling plan tor 
the SOH program, citing cost considerations. This revis~d plan 
has been applied to SOH 2. At pres~nt this well is cased from 0-
202' with a 9-5/6'' K-S5/40W and 0-1896' with a 7·· J-55/2~~- We 
have several concerns regarding this casing and wellh.;;ad 
assembly: 

l. The fornation into which the 9-5/B" casing is set is "br:.ken 
and poorly consolidated" (2/4/91), hard and fractured (2/5/91), 
cave encountered requiring several redrills (2/6/81), diill ?ron 
148-ZOO feet with water and no returns. On 2/S/91 at 202', the 
hole was straight enough to see bottom with light, nwm~rous 
enlarged areas in hole also visible. Bill Craddick has warned 
that the casing has to b~ firmly attached to a competent 
formation to help prevent the possibility of blowouts. 

2. The 7'' casing is set to 1896', a few feet above a se7ere 
dogleg which caused the drilling crew continual problems with 
collars shearing off. On 3/13/91 the 7" casing was cemented in 
without returns to the surface, ''but pump pressure increased to 
600 psi while pum~inl. indioatine cement nevin~ up annulus above 
DV tool." This do~le~ is believed to be a fracture that would 
correlate with the intersection of a known fault located 
approximately 400 feet north of SOH2 if the fault plane diti is 
75-80 de2rees to the south. Acccrding to Plannin2 Commission 
tastimony .. Bill Craddick (p 88) expressed concerns about the 
p~ojact proposal that drilling into the fractures is thQ sams as 
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drilling 
valves on 
.rhich oan 

into the reservoir. He also indicated there ara no 
any of these wells that will take pressures of 2000 osi 
build up after they are ~apped. 

3. The rock formation bela~ 189B' wa~ continually fractured, 
with drilling fluids migrating a~ay from tha hola. Anoth~r fault 
zone was hit from 4883-4940'with the formation described as 
fractut-ed and sandy. There :~.s no casing in this depth. 

4. The temperature at SOH 2 exc~eds 650 degre~s. but no •xact 
bottom hole measurement ~as taken. The deviation survey was ~nly 
taken u~ to 5400", witL the remainder 1402' to bottom ~stimat~d 
in a S/B dirQotion. 

As residents who live in proximity to ~he SOH 2 ~ell ~g would 
be adversely affeoted by failu~es att~ibuted to defioienoi~s in 
the drilling prog~s~. Contr~oting Dewey Milner to review and 
in~peet the drillins prosram and the wellhead ae~embly would 
gr~atly allay our fear~ that th~r~ ~re these deficieneie~ 
that could threaten the safety of the well. 

ENC. 
cc: Harry Kim 

Murray Towill 
Dr. H. Olson 
Norman Hayashi 

Sinc~rely~ 

Jennifer E'E;rr·y 
Box 537 
Pahoa, HI 66718 

~~ 
Jane Hedtke 
Box 937 
Pahoa, HI 86776 
965-7299 

~~ 
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JOHN WAIHEE 

GOVERNOR OF HAWAII 

STATE OF HAWAII 
DEPARTMENT OF LAND AND NATURAL RESOURCES 

COMMISSION ON WATER RESOURCE MANAGEMENT 

P. 0. BOX 621 

HONOLULU, HAWAII 96809 

August 30, 1991 

WILLIAM W. PATY 

CHAIRPERSON 

JOHN C. LEWIN, M.O. 

MICHAEL J. CHUN, Ph.D. 

ROBERT S. NAKATA 

RICHARD H. COX 

GUY K. FUJIMURA 

MANABU TAGOMORI 

DEPUh 

MEMORANDUM 

TO: Mr. Eric Tanaka 

FROM: Manabu Tagomor· 

SUBJECT: DLNR Consultant- . 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: 

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

• Participate in PGV's meetings on implementing control plan 

• If public health, safety, and welfare is eminent as determined by Mr. Milner, 
a stop order of all control activities shall be issued immediately. Mr. Milner 
shall immediately notify higher authorities to resolve the problems 

• 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. 



• 
JOHN WAIHEE WILLIAM W. PATY, CHAIRPERSON 

BOARD OF U..ND M'.jD NATURAL RESOURCES GOVERNOR OF HAWAII 

STATE OF HAWAII 
REF:WRM-BM DEPARTMENT OF LAND AND NATURAL RESOURCES 

Mr. Maurice A. Richard 
Regional Development Manager 
Puna Geothermal Venture 
101 Aupuni Street, Suite 1014B 
Hilo, Hawaii 96720 

Dear Mr. Richard: 

P. 0. BOX 621 

HONOLULU. HAWAII 96809 

AUG 2 0 1991 

DEPUTIES 

KEI !H W. ftHVE 
MANABU TAGOMORI 

RUSSELL N. FUKUMOTO 

1\0UACULTURE DEVELOPMENT 
PROGRAM 

AQUATIC RESOURCES 

CONSERVATION AND 
ENVIRONMENTAL AFFAIRS 

CONSERVATION AND 

RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 
LAND MANAGEMENT 
STATE PARKS 
WATER AND LAND DEVELOPMENT 

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 tllis 
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. 

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

contact me, or in my absence, Mr. Manabu 

cc: 
~ 

Harry Kim, Hawaii County Civil Defense 
Rodney Nakano, Hawaii County Planning epartment 
Bruce Anderson, DOH 



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 1 000 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 
of the hole 
restriction. 

be recovered or the drill pipe will be snubbed out 
to establish communications with minimum flow 

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-I. 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 

a. 

Equipment Material 

Howco 
(Pump 
Trucks) 

Water 

Pump 
Rate 

2 bpm 

Duration Volume 

30 min 60 bbl 

b. How co 25 bbl CaC12 3 bpm 22 min 85 bbl 

c. Howco 

d. Howco 

5 bbl mud 
25 bbl Super Flush 
5 bbl mud 
25 bbl CaC12 

11.5 to 13.5 
ppg mud 

11.5 ppg mud 

Decision Point Based on Circulation 

8 bpm 25 min 200 bbl 

6-8 bpm cont. 360 bphr 

Continuously until decision 

Option A circulate kill weight mud 

Option B Lose circulation 

Drill Pipe Pumping Schedule Options 

Option A: Circulate kill weight mud 

e. Howco 11.5 ppg mud 4-5 bpm 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 

Howco Water as required 10 bbls 

Option B: Lose Circulation 

e. Howco 11.5 ppg mud 8-10 bpm 
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If unable to circulate 

f. Howco 11.5 ppg mud 6-8 bpm 

g. Howco Water as required 

h. Howco Sand plug Mix 50 ft3 sand 

i. Howco Water as required 

Followed by water to keep well cool 

j . Howco Cement blend as required 

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 

as required 

60 bbls 

in jet mixer 

60 bbls 

50 ft3 

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. How co 25 bbl CaC12 
5 bbl mud 
25 bbl Super flush 
5 bbl mud 
25 bbl CaC12 

b. PDC 231 11.5 ppg mud 
Rig pumps 

c. PDC 231 11.5 ppg mud 

d. PDC 231 11.5 ppg mud 

Decision Point Based on Circulation 

Option A Circulate kill weight mud 

Option B Lose circulation 

Casing Annulus Options 

Option A: circulate Kill Weight Mud 

3 bpm 22 min 85 bbl 

8 bpm 25 min 

3 bpm or greater 
Attempt to maintain casing 
annulus fluid level 

3 bpm 180 bphr 
Continuously until decision 

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 1 4 bpm 1 continuously 1 240 bbllhr I PDC 231 
Unable to circulate. Set plug. 

h. 11.5 ppg mud 1 6 - 10 bpm I 360 bbllhr I PDC 231 
Followed by water if unable to fill 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 
4 Baker tanks (475 bbl) 
Additional Parker tanks 
Parker 3 U Mixer tank 

Total 

Reserve pit delivery rate and storage volume 

Well pad D reserve 
Well pad F reserve 

Water Source Delivery 

Water well MW 1 
Water well MW 3 

KS-8 Control 

pit KS-8 
pit KS-7 

Total 

Total 

Page 5 

5 bpm 
5 bpm 

10 bpm 

6.0 bpm 
28.0 bpm 

34.0 bpm 

700 bbl 
1900 bbl 
1350 bbl 

350 bbl 

4300 bbl 

3,000 bbl 
5,000 bbl 

8,000 bbl 
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Pumping Capacity 

Parker Drilling 231 
2-F1000 @ 120 stks 

2 Halliburton Cementing Trucks 
4.5'' liners at 4000 psi 

1 Halliburton Frac Truck 
at 4000 bps 

Total 

20.0 bpm 

12.5 bpm 

12.5 bpm 

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 foot3 cement plug on bottom. 
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. 
squeeze if required. 

Test the lap joint and 

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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10 

(808) 965-8230 

PL~NN!NG COMMISSlON 

COUNT'! Ot' HAW I\ I I 

PUBLIC HEARING 

Application of the Hawaii I 
Natural tnergy Institute and I 
Resea~ch Corporation o~ the ) 
University of Hawaii Eor a ) 
Geothermal Resource Permit ) 
(GRP) to d.llo·,o~ the dl:'iiling ) 
of three scientific I 
observation holes for ) 
Hawaii's 'Scientific ) 
O~servation Hole Program ) 

) _________ , ___ ) 

T~K: 1-2-10:01: 
1-4-01:2: i!rd 
l-4-02:32 

TRANSCRII?'t OF PROCE:WINGS 

12 ~ public hea~ing was held at the County Building, CcnEe~ance ,. 

•.:. 

13 Rooms A, B, and C, 75 Aupuni Street, Hilo, H~~aii, on Tuesday, 

14 May 9, 1989, commencing at 5:05 p.m., p~rsuant to ~otlce. 

15 Vice-Chairman Fred Fujimoto c~aircd the haarino. 

16 E!E:~ORE: 

17 ~ndra~ A. <asconc~llos, 
Notal:'y Public, State of Hawaii 

l8 

l3 M'I'EARANCE:S: 

20 

21 

22 

23 

25 

Gary Mizuno, Chairman 
~red Fujimoto, Vice-Chairman 
Dennis Holt, CommissionQr 

'Tommy Ishimacu, Commi~sioner 
Mike ~uce, Commissionec 
Tom l'oy, commi3sioner 
Nemesion Sanches, Com~iasione~ 
M~rion 8ush, commis~ione~ 
Duane ~anuha, Pl3nnlng Di~ect~c 
~r~d Giannini, Office of Corpocation Couns~l I 

I 
\ 

I 
-··I 

' 
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18 
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24 

25 
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the residents due to environmental issues. Thank you. 

MR. CHAIRMAN: Any questions from the Commissioners? 

Thank·you. Bill Craddick. 

MR. CRADDlCK: M~. Chairman, Counsel membe~s. ~Y 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 

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

I read the proposal, I think it was last March, 

February, 1 believe it was in February, and there was several 

things that conce·rned me about ·that. They planned on only 

setting 1,000 feet of casing, and I didn't see anything in 
-• • r 
there saying what type of cement they would use to cement it. 

But we know that when you d~ill down deep -- in their 

p~oposal they said they said they were -- they said they 

~eren't 9oing to go into the reservoir, they said they were 

going to go into the fractures. Well, that is one and the 

same thing. If you are in the fracture, you are in the 

reservoir, 

Ag~in you get temperatures ot 600-plus degrees. And so 

when you hit that those wells become very active, and you 

can'~ shut them down ~nd walk away from them and say, well, 

you've capped them. They don 1 t: stayed capped. They build up 

p~essures 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 th•~~ is only a 1,000' feet of casing. 

I~ will break out'under the casing and break out and come up 

through the formation. rou will have to -- if you are going 

to go into t6ose kinds of temperatures, you are going to have 

to put caaing and cement into the reservoir to be safe. 

I know the worst thing that could happen to u~ here is 

have a well like that and even if they drill it and they don't 

have any trouble and walk away from it, th~ee weeks later it 

could be exploding. That's the worst thing that could happen 

to u~ 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. 

~ave tbem 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·~n down to 

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

whole ditferent story. That~s all I wanted to let you know_ 

There are dangers the way it is set up at the present time. 
~ ·• I 

MR. CHAIRMAN: Any questions from the Commissioners? 

MR. LUCE: Mr. Chairman? 

MR. CHAIRMAN: les, Mr. Luce, 

MR. LUCE1 You mentioned a concern for the type of 

cement used in the casing. Is there is Portland cement 
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• l necessary? I 'imagine 

2 

3 

4 

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

MR. LUC~1 Is there not a high-temperature cement? 

HR. CRAQOICK: It's a blended cement, a spedially 

··•·5 blended cement that you use for high temperature which will 

6 not -- normal cement will turn more or less to clay after the 

7 heat has been around it for some time. 

a MR. QUCE: S¢ yout",concern is that the special blend 

9 for high temperatures is not --

10 MR. CRADOICK: It is not specified. I didn't see it in 

11 the proposal th~t I read, unless it changed since that time. 

12 

l3 

14 

MR, LUCE: Thank you. 

MR. CHAIRMAN: Commissioner Poy. 

HR. POY: Yes, your knowledge or just what you spoke 

lS about. C&n you tell us your expecience in d~illing? 

16 MR. CRADOICK; I was involved in all the geothermal 

17 wells that have been d~illed here on this island. And I 

18 understand what the problems are there, 

19 

20 

21 

MR. NAKANO: Mr. Chairman? 

MR. CHAlRMAN: ¥es, 

MR. NAKANO: Just as a point o! information. The 

22 d~illing •pecifics that is being discussed at the present 

23 time, is an area that is regulated, again by the Oe~artment 

24 of Land and Natural Resources. And in. addition to this 

25 Geothe~mal Resource Pet'mit that we at"e considering here, the 

'----------------------------····--" 
. . . 

' 
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primary conside~ation before the Planning Commission is the 

' surface activities and that all of the specifics that we a~e 

dealing with below -- beneath the ground in terms of the depth 

to which the casing must be 1n place as welA ab tha spoeiEioc 

!of the kinds of cement that needs to be used, they are all 

spec'ieics, t.hat are consit:!ered specifically in another permit. 

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

MR. 'NAKANO: Suppoe;edly, yes. 

MR. CRAODICK: My understanding of their responsibility 

to the county is above ground and for the state is all below • 
ground. What happ~ns below ground soon becomes a p~oblem 

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

this ls mine and that's yours. It can't be done. You have d---- ~ -14-- th-e- ,,-r~ia; -on";; the ~e'ii -is -gain~- wiTct':-- -----------
15 MR. CHAIRMAN: Rodney, will this be handled properly at 

d 
d 
d 
d 
d 
II 
d 
(1 

16 

17, 

18 

19 

20 

21 

22 

2l 

24 

2S 

'a later date? aelow ground? 

MR. NAKANO: Yes. They will not be able to pro&eed . 

beyond the stage where they are at without first securing this 

Geothermal Resource P~~mit from thi~ Planning Cnmmisilon. 

MR. CRAODICK: Is there public hearing on that? For 

their state permit? Thera is no nearing on that at all? 

MR. NAKANO: There is no --.it is an administrative 

~ermit 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 ~e will not have any hearing. 

1<-
1"".7 

MR. LUCE:: Mr. Chairman? Rodr1cy is ther.e a proposed 

condition in this staf! recommendations that ties activities 

at SOH 1, 2, and 4 into this state permitting process that you 

are talking about that deals ~ith subsurface requirements? 

MR. NAKANO: It is a legal requirement for them to get 

this permit from the Cepartment of Land and Natural Resources. 

MR. LUCE:: so which of the proposed condition~ would 

then tie that in? Usually we have a condition that says the 

applicant will comply with all -

MR. NAKANO: With all -- yes. 

MR. CHAIRMAN: Are there any other questions in the 

mean time? 

MR. ~AKANO: Condition nu~ber 20, Commissioner Luce. 

• All other a~?plicable rules, ·regulation, and requirements 

including those of the State Depart~ent of Health, and the 
..... • I 

State Department of ~and and Natural Resources." 

MR. LUCE: So that's ~ur link? 

MR. NAl<AtiO: Yes. 

MR. tUCE: Thank you. 

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

MR. CHAIRMAN: Yes. 

HR. KANUHA: Mr. craddick, in your drilling experiences 

for the other geothermal welts, has your operation al~aady 

drilled do~n into the depths which result in the kinds of 
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l temperatut:"es, 600 degrees, that you have mentioned. 

' 2 MR. CRAOOICK: Yes. 

3 MR. KANUHAs So what yoo're testifying beEore this 

~ c6mmission is based on your e~p~riencAA --

5 MR. CRADDICK: Exp'erience and what: has happened, yes, 

6 MR. KANUHA; Thank you. 

7 MR. LUC€: Mr. Chait:'man. What is the depth of the 

B shaft at HGPA7 

MR. CRADOICK: That one was drilled about 64 hundred 

10 feet, They had pt:'oblems with that one with the casing 

11 breakino and having to be repaired, and it broke again as far 

12 as I know. 

lJ MR. LUCE: so it is a deep hole? 

MR. CRAODICK: Yes. 

MR, LUCE: Thank you. 

MR. CHAIRMAN: Thank you, Mr. Craddick. Kaeo Jones. 

19 

19: 
20 

21 

22 

23 

Will you state your name into the microphone please. 

MAS'I'~R JONE:S: Good evening, My name is Kaeo 

MR. CHAIRMAN: What's th•e first name? 

MASTER JONES: Kaeo. 

MR. CHAIRMAN: How do you spell it? 

MASTER JONES: K-A-E-0. I'm in favor Of clean 

!!UCh as solar, wind, ocean, or stream water. I'm not 

Jones. 

ene nl.X 

in fa vo 1:' 

24 -·oe geothermal development. If the 5tat:.e wants to spend money 

25 please put it into educating young minds, our greatest 

L~-------.... .. ---~·--
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the residents due to environmental issues. Thank you. 

MR. CHAIRMAN: Any questions from the Commissioners? 

Thank·you. Bill Craddick. 
' 

MR. CRADDICK: Mr. Chairman, Counsel members. ~y name 

is Bill Craddick and I'm here just to express -- I. want to say 

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

7 express some of my concerns for this project they have here. 

8 I read the proposal, I think it was last March, 

"'' 9 February, I believe it was in February, and there was several 

10 things that concerned me about that. They planned on only 

11 setting 1,000 feet of casing, and I didn't see anything in 

12 there saying what type of cement they would use to cement it. 

13 But we know that when you drill down deep -- in their 

14 proposal they said they said they were -- they said they 

15 weren't going to go into the reservoir, they said they were 

16 going to go into the fractures. Well, that is one and the 

17 same thing. IE you are in the fracture, you are in the 

18 reservoir. 

19 Again you get temperatures of 600-plus degrees. And so 

20 when you hit that those wells become very active, and you 

21 can't shut them down and walk away from them and say, well, 

22 you've capped them. They don't stayed capped. They build up 

23 pressures until they get up around 2,000 pounds. Tl1ere is no 

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

25 pressure. 
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1 Anothe~ thing is the~e is only a 1,000 feet of casing. 

2 It will b~eak out 'unde~ the casing and b~eak out and come up 

3 th~ough the fo~mation. You will have to -- if you a~e going 

4 to go into those kinds of tempe~atu~es, you a~e going to have 

5 ~ put casing and cement into the ~ese~voi~ to be safe. 

6 I know the wo~st thing that could happen to us he~e is 

7 have a well like that and even if they d~il1 it and they don't 

8 have any t~ouble and walk away f~om it, th~ee weeks late~ it 

9 could be exploding. That's the wo~st thing that could happen 

10 to us if they have a well they can't cont~ol. That will be 
, .... 

11 the last of the geothe~mal p~ojects on the island if that 

12 happens. 

13 So anyway those a~e my conce~ns that I think should be 

14 add~essed. Some how the~e should be some cont~ol on that. 

15 Have them stop when they get to a ce~tain tempe~atu~e which 

16 would be a~ound 300 deg~ees and still be safe. The well 

17 still would~'t be active, but if they a~e going on down to 

18 whe~e they ar:e getting the high tempe~atu~es, then it is a 

19 whole diffe~ent sto~y. That's all I wanted to let you knew. 

20 The~e ar:e dange~s the way it is set up at the p~esent time. 

21 MR. CHAIRMAN: Any questions f~om the Commissione~s? 

22 MR. LUCE: M~. Chai~man? 

23 MR. CHAIRMAN: Yes, M~. Luce. 

24 MR. LUCE: You mentioned a concer:n Eo~ the type of· 

25 cement used in the casing. Is the~e is Po~tland cement 
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necessary? I imagine 

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

MR. LUCE: Is there not a high-temperature cement? 

MR. CRADDICK: It's a blended cement, a specially 

blended cement that you use for high temperature which will 

not -- normal cement will turn more or less to clay after the . ' 
heat has been around it for 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 that is being discussed at the present 

time, is an area that is regulated, again by the Department 

of Land and Natural Resources. And in addition to this 

Geothermal Resource Permit that we are considering here, the 
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primary consideration before the Planning Commission is the 

su~face activities and that all of the specifics that we are 

dealing with below -- 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 cement that needs to be used, they are all 

specifics that are considered specifically in another permit. 

MR. CHAIRMAN: So t6at will be taken care of? 

MR. NAKANO: 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 securing this 

Geothermal Resource Permit from this 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 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 heacing. 

MR. LUCE: M~. Chaicman? Rodney is thece a pcoposed 

condition in this staff cecornmendations that ties activities 

at SO~ 1, 2, and 4 into this state pecrnitting pcocess that you 

ace talking about that deals with subsucface cequicements? 

MR. NAKANO: It is a legal cequicernent foe them to get 

this pecmit fcom the Depactment of Land and Natucal Resoucces. 

MR. LUCE: So which of the proposed conditions would 

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

•·· a~Jplicant will .comply with all --

MR. NAKANO: With all -- yes. 

MR. CHAIRMAN: Ace thece any othec questions in the 

.. mean time? 

MR. NAKANO: Condition numbec 20, Comrnissionec Luce. 

"All othec applicable cules, cegulation, and cequicements 

including those of the State Depactment of Health, and the 

State Depactment of Land and Natucal Resoucces." 

MR. LUCE: So that's ouc link? 

MR. NAKAtlO: Yes. 

MR. LUCE: Thank you. 

MR. KANUHA: Me. Commissionec, I have a question. 

MR. ~HAIRMAN: tes. 

MR. KANUHA: Me. Ccaddick, in youc dcilling expeciences 

foe the othec geothecmal wells, has youc opecation alceady 

dcilled down into the depths which cesult in the kinds of 

· - ,- --, · ' ' r L' \.' \"1 1) f, '!' I '1 1'": 
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1 tempecatuces, 600 degcees, that you have mentioned . 
.. 

2 MR. CRADDICK: Yes. 

3 MR. KANUHA: So what you'ce testifying befoce this 

4 Commission is based on your expeciences --

5 MR. CRAODICK: Experience and what has happened, yes. 

6 MR. KANUHA: Thank you. 

7 MR. LUCE: Mr. Chaicman. What is the depth of the 

8 shaft at HGPA? 

9 MR. CRADDICK: That one was drilled about 64 hundred 

10 feet. They had problems with that one with the casing 

11 ~reaking and having to be repaiced, and it bcoke again as Ear 

12 as I know. 

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

MR. CRADDICK: Yes. 

15 MR. LUCE: Thank you. 

16 MR. CHAIRMAN: Thank you, Mr. Craddick. Kaeo Jones. 
'"1'• 

17 Will you state your name into the microphone please. 

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

19 MR. CHAIRMAN: What's tt:·~ Eicst narr,e? 

20 MASTER JONES: Kaeo. 

21 MR. CHAIRMAN: How do you spell it? 

22 MASTER JONES: K-A-E-0. I'm in fa VOt" of clean enecgy 

23 such as solar, wind, ocean, or stream watec. I'm not in favor:: 

24 of geothecmal development. IE the state wants to spend money 

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

doc0519L 08-30 

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. 

2. 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 KS-8 have also 
been completed. 

B. KS-8 Well Securing Project 

It has been agreed by the private technicians and by PGV 
officials that Well KS-8 must be secured and controlled to 
ensure that no further uncontrolled emission of H2S occurs. To 
achieve this objective, the following actions are being taken: 

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

2. The commencement of securing Well KS-8 will be on September 
3, 1991 (approximately 8:00a.m.). The project is divided 
into two main phases: 

"KILL" PHASE 

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

Commencement: 
Completion: 

September 3, 1991. 
'It is expected that this phase can be 
completed in two to three days. 



I 
Monitoring System 
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 
Daytime: 
Nighttime: 

noise levels for PGV: 
7:00a.m. to 7:00 p.m.--55 
7:00 p.m. to 7:00 a.m.--45 

DBA 
DBA 

b. Noise levels shall not exceed the allowable noise 
levels for more than 10 percent of the time within 
any 20-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 no 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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ManabufGordon: 

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 look 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 
(example) 

Date Cost/Source of Funds Lead/Support Agency 

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.) 

**************************************************************** 

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 welfKS-8: 

o Daily reports conc~ring MW-3 and KS-8 activities prepared by 
, __ PGY·· wi-H:-"oe sent t'o all agencies thru Civil Defense Agency 

\)\,~,' (CDA). ' 

0 

0 

Requirement for DLNR representation at weekly meetings in Hila 
at the CDA office. All meetings scheduled for Tuesday at 10 
am. Other agencies have been required to participate also. 

No decision has been made con~;~ng when the emergency 
proclamation status will be terminat€d. (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 ?) 

o 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. 
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Presented below is a summary of things that are currently 
pending and wnich must be finalized as soon as possible: 

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

Note: Items are not listed by priority or in chronological order. 

1) 

2) 

3) 

4) 

5) 

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 Hila. 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 Hila.) 

Finalize Memorandum of Understanding 
DLNR authorizing DLNR to permit 
{injection and production). 

{MOU) between DOH and 
all geothermal wells 

• 0 .. - • 

Decide on the h~r~ng of consultants. ,.Should ·ihscuss the 
consultant proposal submitted by· RaJ.p~Pat.terson and 
Associates. {Note: also received a call fram Dick Whiting 
offering to assist DLNR in teaching staff and 0verseeifi'g 
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/1-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. 

'>-. 6) 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.) 

7) 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.) 
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HAWAII COUNTY'S COMMENTS 

Proposed Action Plan 
Geothermal Task Force 

1. 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. 

2 . Noise and Air were combined by Reynolds 
were reviewed separately by the CAB and 
sometimes conflicting recommendations. 
to be resolved. 

and Goddard, but 
NR resulting in 
These conflicts need 

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

\ I !, \ ; 

ELEMENT I RECOMMENDATIONS 
(1) 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 

(3) Significant improvements in regulatory 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)r-D:t:;i,lling BOPE and Casing 
1: · C Program items which conflict with "The casing program 
" should be reviewed on a well-to-well) basis, 

incorporating accumulated knowledge of the system. 

4. See DLNR/Water (per Tagomori) Drilling Item c 
5. See DLNR/Water (per Tagomori) Drilling Item D 1 which 

differs from recommendation. 



RECOMMENDATIONS FOR SUPERVISORY PERSONNEL 

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

Included 
1. 
2. 

in the Action Plan but not recommended: 
DOH's UIC items A1, A2, and possibly A3 
DLNR/Water (per Tagomori) Well oversight 
D4, & D5. 

items D2, D3, 

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. Upon 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 
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 
"Uncontrolled 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 1986. (NOT DISCUSSED IN ACTION PLAN) 

ELEMENT III RECOMMENDATIONS 

Reynolds Portion 

.1 Air Monitorin Network 

/2. 

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

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, Reynolds' 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------------------------) 

- 3. Proposed station redistribution and possible reduction in 
number of stations. (See DOH/CAB Sec B, I(B) I(C) which 
conflicts with Goddard) 

.. }2 ... · ..._. £<2_~G<.!e:co>!.t.!d.!h.seO!.r:'Jml!.!a"-'l"---R""'e'-"s'-'o'-'u"'r!;-!c':'e~s---"-P'-'e"r'-'m"-~"'-· t~_,a"-n.,d.__,N:!'o"'-"'i"!-s.se'---"M.,o,n"-~~· t""-"'o"'r_,i,_.n-"::.g 
c~ 1. One go~ernment office should be designated to receive and 

j 

'\\ investigate complaints of noise. (Conflicts with statement 
• 

1 
• on page 8 in section 2. 3 ( 2) ) 

2. 
/ 

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

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. 

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 

'\·. 



on 
by 
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independent consultant paid for 
reporting to the County. 

JOB SPECS COULD WRITTEN TO 
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 w• .j .. ~. 
~ .... ~~~~ ............ 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 quality 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)1 which is in variance with 
DOH/NR Sec A II(A)1). 

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 taxies 
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 
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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 waterjmud 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 
possible, 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. 
c 

3 • 

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)) 

Modify station positions and install additional 
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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4. PAMP manage local and regional air transport studies in 
future geothermal explorations areas before initiation of 
geothermal development. (See DOH/CAB Sec B Goddard recomm) 

5. The PAMP committee should quality assure monitoring data, 
document all quality 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 
Two additional field personnel 
DOH/CAB Sec B I(D)) 

recommended: 
requiring $120,000. 

( 

(See 



JOHN WAIHEE 

GOVER ... OR OF H.t.WAII 

STATE OF HAWAII 

DEPARTMENT OF LAND AND NATURAL RESOURCES 
DIVISION OF WATER RESOURCE MANAGEMENT 

P. 0. BOX 373 

HONOLULU. HAWAII 96809 

WILLIAM W. PATY. CHAIR 

DEPUTIES 

KEITH W. AHUE 
MANABU TAGOMORI 

DAN T. KOCH! 

AQUACULTURE OEVELOPMEI 
PROGRAM 

AQUATIC RESOURCES 
CONSERVATION ANO 

ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 

RESOURCES ENFORCEMEf,, 
CONVEYANCES 
FORESTRY AND WILDLIFE 
HISTORIC PRESERVATION 

PROGRAM 

MEMORANDUM 
LAND MANAGEMENT 
STATE PARKS 

TO: 

FROM: 

SUBJECT: 

WATER RESOURCE MANAGEMENT 

Mr. William W. Paty, Chairperson 

Manabu Tagomori, Deputy Director 

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 Prelimina'Y Follow-up Actions Proposed by 
DLNR: 

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

Comments/Recommended Actions: 

a) 

b) 

Aside from the recommendation for a larger flow relief line from the BOPE 
stack and the use of a cyclonic muffler, the existing BOPE for KS-8 was 
satisfactory. However, the BOPE can be improved by requiring an additional 
double gate preventer in the stack. 

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 be required 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 Cor.struction 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 appropriate 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 fmalized. As such, 
DOH has been requested to prepare a memorandum agreeing to the transfer 
of regulatory authority to DLNR for the controV drilling operations of KS-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 

) 

I 
t 
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immediately returned to PGV for revision and re-submittal. 

1he 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. 

d) 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. 

e) 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 Oil 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. 

0 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. _· 

g) The recommendation for review and approval of casing programs on a well
to-wel! 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 DRU I.ED 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 imd injection wells. The ATC permit 
authorizes the construction of 14 wells.) 
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DLNR GEOTHERMAL WEll. DRIUlNG 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 production 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 APPUCATIONS FOR DLNR GEOTHERMAL WEll. DRilliNG PERMITS (ie. 
production wells): 

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

(Note: According to PGVs 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 APPUCATION 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 corrununications plan have 
been approved by the State and County - i.e. DOH, County Planning Department, and 
Hawaii Civil Defense.) 
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PERMITI1NG 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 drilling 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. 

PERMITI1NG 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. 
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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 regulator to approve specific well 
design modifications during drilling operations. (p.lJ). 

* Supervisory personnel should be present on the rig floor 
while al: 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.l3). 

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

* All 
schooled 
(p. 16). 

toolpushers, drillers, and derrickmen should be 
in the use of the recommended monitoring equipment. 

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 maximum 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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Investigation Recommendations 
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operator with approval 
cas1ng, cement, and 
protection. (p. 14). 

of the DLNR, should be prepared to run 
rig up with appropriate blowout 

3. Recommendations for equipment modifications and additional 
equipment: 

4. 

* 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 
pump liners and should be used at maximum stroke 
attempting to control a kick. (p. 14). 

sized 
when 

* Facilities 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 theuriller 
quicker 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
wel! basis, incorporating accumulated knowledge of the system. 
DLNR 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 

* "Killing" 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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* Operators should carefully 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 KSS. 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 
Hawaii 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, 
testing for trace toxic elements such as lead, 
mercury, boron, nickel and arsenic. (p. 4). 

including 
chromium, 

* A wet cyclone should be ihstalled 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). 

Imolicit Recommendations (Air Quality) 

* The SAIC program should be used as a model for the 
operational procedures of 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 



Investigation Recommendations 
August 12, 1991 
Page 8 

calibration and precision checks). 
from the intake probe once a year. 

Auditing should be done 
(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 
forms, should be followed. 
the site. (p. 15). 

procedures, using work sheets and 
A station log should be kept at 

* 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 obsolete. (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). 

Recommendations (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 equipment 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 reconside~ed (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 lbjhr emissions limit stipulated in Condition !117 
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 meterological 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 regional 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 new 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 1 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 regulations should be on controlling the 
source of emissions. (W. Goddard, oral comments, 7/25/91). 

DRA/GOL:recs89l.doc 



GEOTHER~L ACTION PLAN 

TASK LEAD SCHEO~lE/CCf>'li1EtiiS 

I. AIR MONITORING NETWORK 

A. Sampling Station Redjstr1bution. 

1. Relccate PGV woocs station to CAB to meet with ?GV 
Leilani Estotes PGV/CAB by 9/15/91 to develop 

p~ ans. 

2- Relocate PGV _Doutheast station 
more to southeast. PGV/CAB Same 3S above. 

3. Drop CAB Alvarez station CAS !;pon relocation of 
PGV Woods station to 
Leolar.i Estates. 

B. Sampling Station ~odifications. 

1. Convert ASAB Irvine station to Three 100nt~.s after 
multi-level meteorological funding is received. 
station. ASAB 

2. Jnsta~l meteorological 
equipment at ASAB Nanawale Three months after 
station. ASAB funding 1s received. 

3. Modify intake 1 ines at 
CAS stations and conduct 
regular cleaning. CAB Sy November 1 , 1991 

4. Install Meteorological CAB to meet with PGV 
equipment at PGV SE and IJuh by 9/15/91 0 

'$11- stations. PGV(CA6 

c. Quality Assurance. 

1. Implement a quality 
assurance program. ASAS By November 1 , 1991 

2. Establish tolerances in the 
QA program that reflect tr.e 
desired low concentration 
accuracy. ASAB By Nove~rber 1 • 1991 

3. Conduct gas 1ine·aud1ts. ASAB By November 1 • 1991 



GEOTHE~Al ACTION PLA~ 

TASK LEAD SCHEDULE/COMMENTS 

c. Quality Assurance -Continu~. 

<. i:Hablish sUtion logs and 
post at site. CAB By October 1 , i 991 

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

6. Cal ibrHe ond audit stations PGV By November 1, 1991 
at a lower range of H2S then ASAB presently ut~11zed. 

~- Data Handling. 

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

2. Add cassword level remote Thl s task needs to be 
access into data. provide CAS ~iscussed in conjucticn 
access to agencies needing AS.C.B with uniflc!t1on 
inforiTation. PGV program. 

3. Inte<;;•ate data from all 
stations and prepare ~onthly Sane as above. tables sho~ing ho~rly averages 
and dally peaks of H2S. CAB 

E. Portable Sa:nplers. 

Developer to provide two 
CAS to meet v. 1th PGV Jerome eq"ivol ent protable 

H2S samplers for use b)' DOH by 9/15/91. 
and/or responsible agencies. PGV/CAB 

II. Permits and Compliance Review. 

A. Pem>its. 

1. Evaluate iOO ppb one hour 
~verage llmH. CAB Initiated, ~omplete 

by 9/1/91. 
2. Perfonn resource 

~hara•terization evaluation In1tiated, complete 
require~ under Condition 20 by 9.1.91 of the ATC. CAB 

2 



GEOTHERMAL ACTIO> PLAN 

TASK 

II. Permits one Compliance Review - continued. 

B. Compl ience. 

1. Designate one goverrnr.ent 
official to receive ana 
investigate noise and air 
quality_ COH.Plaints. 

2. ~nforce emission 1 imits. 

Ill. Unification of Air l'on1tor1ng Net-.'Ork. 

A. Reynolds' Reco~;ndation. 

Unlfi the the air monitoring efforts 
into a single comprehensive program 
managed and audited by the. state, 
but receives and fo 11 ows ~ npu t and 
policy 1 rom a committee consisting 
of environmenta':ists, industry and 
agency people. 

Committee tc also undertake the 
task of making reco~endations for 
expansion of the monitoring network 
to include toxic pollutants. 

B. Goddard's Recommendation. 

Estab1 ish a Puna Air Monitoring 
Prog~a'll (PAMP) tc fe fol'lned by 
OOH with ~articipation by the 
develop~r. local agencies, state 
agencies, local concerned 
organizations and loctl residents. 

PAMP would also do the following: 

1. Establish an Operational 
~4nagement of Air Resources 
(Ol"AR) type system to link 
all PAMP stations to a central 
computer to which an emergency 
response team Is linked. 

3 

LEC.D 

CAB 
N & R 

CAB 

<' 

SCHEDULE/COM~ENi5 

By October 1 , 1991 

Initiated, forward 
draft to Deputy A.G. 
by 9/15/91. 



GEOTHER~4L ACTION PLA~ 

TASK 

B. Godcard' s Recorrrnenda t 1on - continued. · 

2. Manage local and regional 
air transport stvd1es. 

3. Qval ity .1ssure monltoring data, 
document a11 quality essurance 
~rocedures and publish sufficient 
volumes of the monitoring 
documents and special ;tvdies 
for access by developers, engineers 
and environmental scientists. 

LEM SCHEDULE/COMMENTS 

NOT!: The un~ficoticn program is one we should de, however, we need 
to define the scope. Both Reynolds and Goddard have good 
recommendations. We need to take their good pclnts and 
establish a program ~hat is manageable. 

4 



COMMENTS TO ACTJJN PLAN: 

1. Abbreviations u>ec. 

CAB • Clean .~ir Branch 

ASAB • A1r Surveiller.ce and Analy$is Branch (Air Lab) 

PGV • Puna Geothermal Venture (OESI) 

2. CAB will oversee PGV's tasks. 

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

3. Conversion of ASAS's stations to Include mete~rological equipment 
will require funding and acquisition of equipment. 

4. Contact Wendell Sane, Supervisor of the 1-'onitoring Section for the 
next two weeks, since I'll be on vecat!on. 

-.· ... ; . 
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Locra:inc R .. lnouye 
Mayor 

Office of the Mayor 

B .. rry T. Mizuno 
MAnasJ "'I """'"" 
Dav!cf Fucrtco 

DoputyM......,._ 

County of H~wall • 25 Auy.mf Stm:~, Rm. 213 • HUo, H~w~ii 96720 • (808} 961-a%11 • Fu (808) 961-'553 

August 12, 1991 

Mr. Murray Towill 
Director of Business, Economic Deve~opment 

and Tourism 
State of Hawaii 
P. o. Box 2359 
Honolulu, Hawaii 96804 

Dear Murray: 

Attached is a copy of what you and ! worked on at the airport 
as a first cut attempt at the task force objective. I will 
be out of town on· Wednesday, Thursday and Friday of this 
week, so may I suggest that you and I clean up the first cut 
document and work on a rough outline of the implementation 
process prior to having a conference call with the task force 
members on Tuesday sometime. 

We will also need to formulate the subcommittee members and 
their tasks, and also a timetable for comp:etion. 

~YYO' 
BARRY T, 
Managing 

BTM: asf 
0704u 
encl. 



MISSION STATEMENT 

DRAF~ -- 8-12-91 

GOVERNOR/MAYOR TASK FORCE 
PGV GEOTHERMAL ACC!DENT 

H i I o 

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

ACT!ON PLAN 

1) Review team reports of experts. 

2) Establish subcommittees to review recommendations. 

al Determine action plan and resources necessary. 
(Include PGV.) 

b) Determine time line for implementation. 

c) Report back to task fbrce. 

3) Accumulate subcommittee reports and consilidate time 
line. 

4) Determine other reviews necessary and time line. 

Sl Report to Governor and Mayor. 

6) Implement plan. 

7) Approve PGV request to continue construction. 

SUBCOMMITTEES 

Drilling - DLNR, Planning, DBED 

Emergency Response - DOH, Civil Defense 

Health - DOH, Civil Defense, Planning, DBED 

BTM:asf 
070Su 



S~J.Jl 5Y:STATE OF HAWAII 

DRAFT 
To: Willdarn Pnty 
From: John C. k••in 

8-12-', :11 :o~A!-J; ;Er~V!RQNf.(ENTAL HEAL,-;•-

DRAFT 
Subject: Regul,tim• of All Geothermal ~'ell Drilling 

eoe54aeo=z;:: 2 

In light of the past incidence. "ith Puna Geothermal Venture regarding geothermal well 

drilling operations, the Underground Injection Control (UIC) program has made a recommendation 

to m~ that would serve to uniformly regulate all forms of geothermal well drilling regardless 

of the various geothermal well.tlassifications that exist: classifications such as production, 

monitori.ng and reinjfttion. As it currently stands, it is my understanding that the well 
dr~lling operations of geothermal producti?n wells and geothermal monitoring wells are 

distiPctly regt.lated by your geothermal section. However, because the U[C program must 

regulate all forms af injection (reinjection) ~ells in the State of Hawaii,. the well 

drilling overatiC;nS ~·f geothermal reinjection wells have not had the r.;gulatory distinction 

of required compliance to the well drilling standards of your geotherP<al section. Inspite 

of this apparent regulatory override by the UIC program for reinjection wells, your geothermal 

section has put fort~ the ~xtra effort to monitor the well constructin of the reinjection 

wells to verify their pt·aper ~obstruction. 

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

1\f'll drilling operations, regardless of the well's classificatic•. re(l.ulated by your geothermal 

section to agsure that the design oi the well.: !leet:s acceptable standards and that the 

wells are properly constructed. In purscit of this ohiective, I recommend that the purview 
. ' 

d your goothermal well construction permit be expnnded V• include geothermal reinjection 

wells. With this inclusion, the construction cf all geothermal ,,ells will be subject 

to your permit. The UIC permit w!ll still be ad~~nistered, when applichol.e, to address 

tf'q envirorunental impacts of geothermal reinjection. 

The imp] ementation of this strategy will establish your geotheun"l well construction 

permit as b._:ng the "foundation" permit that regulate,, all types o1 reothermal well construction. 

The UIC permit wi~1 more appropriarely servE' as a "specialty" permit, in conjunction 

with your foundation pPrmit, to address thte <'nvironmental impact issues of rei~ 1ection 

- sp~ci fi c~ 11 y addressing .hallow ground<lat ar contamine tiou. 

The logistics of simultaneo-ao :.nd/ or Sf.'QUEn t i.n ~ permit processing of the foundat..~. ......... permit 

ailrl the UIC permit cail be cooperat~velr de\·e 1 ope1 by our staff. Once the procedures he-.· 

been developeC:, I recommend that a bn<'f 11.f .. rr:~ational letter be made to document our 

coopere;:il'e effort in this matter. The lHcer Jould contain our-directives and could 
then be presented to any geothermal devel .. ,e, . o Jnform them of their requirement to 

comply to our pe1~its. 

Pl h . t t to j'Ou.- o
0
e"th •. -r. ll::'il sect:.on for their revie-w and comment. ease present t >s s ra egy -

fhank you for your ~,-":If'' stance. 
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47. 

48. 

4 9. 

50. 

51. 

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. 

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 of the Geothermal Resource Permit. 

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

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 87-1" 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 Resource 
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. 

Prior to the issuance of the first 
building/construction permit under this Geothermal .----
Resources Permit (GRP) by the County of Hawaii, the State 
of Hawaii and the permittee shall each contribute tow~s ~
Geothermal Asset Fund or other appropriate existing fund 
for the purposes of geothermal impact mitigation efforts 
within the District of Puna. The permittee's initial 
con~ribution 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 f~a total of $460,000. 
Annual contributio-ns thereafter sha 1 be determined between 
the permittee and the State of Hawa · r $50,000 annually, 

·whichever is greater. The State's · · ial annual 
contribution to the Ge-othermal 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 
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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 geothermal 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, 
regulations and procedures developed for that purpose by 
the County in accordance with Chapter 91, Hawaii Revised 
Statutes, and with participation of Puna res~aents 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 ~eriod of one (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, 

~~~~ ·Ga~izuno ~n 
Planning Commission 

cc: Mr. Peter Adler 
Mediation Parties (list) 
DBED 
DOA 
DLNR/Bonolulu 
DOH 
Mr. Ralph Matsuda 



PGV ~AIVER PROPOSAL VS. DLNR RECOMMENDATION 

33% REV IPGV 60% ~AIVERI 27X REV I PROP. PROFITS NB/DPR I EXPANDED/NB I 

I RESCXJRCE I4D% OF ROYALTY! RESOURCE PGV PROPORTION! CURRENT NETBACK/DPRI 

I VALUED I BASED ON A I VALUED OF PROFITS I NETBACK NO LIMIT I 
I AT 33% OF I RESCXJRCE VALUE I AT 27X HETHOO I DEPREC· 1.5 MULTIPLE I 

I PROCEEDs I OF 33% OF I OF PROCEEDS I IATION PLUS RESCXJRCI 
!YEAR METHOO I REVENUES I METHOO I METHOO** COSTS I REVENUE 

I 
1992 I 5434n 217391 444663 395000 516233 0 16469000 
1993 I 5434n 217391 444663 391300 516567 0 16469000 
1994 I 567435 226974 464265 413000 558428 0 17195000 
1995 I 595848 238339 487512 433600 644299 0 18056000 
1996 I 626109 250444 512271 455200 732470 365206 18973000 
1997 I 658350 263340 538650 484000 82n41 82n41 19950000 
1998 I 692670 2no68 566730 509500 929012 929012 20990000 
1999 I 729234 291694 596646 537200 1038083 1038083 22098000 

+--------+--------------+--------------+--------------+-----------------+--------------+--------------+-------------+ 
I TOTALS 49566oo 1 1982641 1 40554oo 1 36188oo 1 

*Proportion 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 $7 mil., Generating Assets of $60.165 mil., and includes 
Resource Assets (steam production costs) as allowable capital costs. 

5762833 1 3160042 1 1502ooooo 1 



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 VENTURE - CONSTRUCTION 

P.O. BOX 1337, HILO, HI 96721•1337 
T.EL: (801) g61·2716 P.AX: (101) 965-7254 

l"ACSIMII.B COVl!R l'AOJ! 

S:EN'r TO: CLJJ R MsG #l -----:----
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caoa) Ul-2786 ASX roa: _. ~-· &W.JluL~o..J~::L.:::...----------
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1 

~ I IllS I a .,.. ~et/I'S if!l't> I< s -s C!iVCMJetfJ&I\Sf 
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HDE>, Ft 6-1-'r'l DIJ ~ z::, I D it.. ~ "Tfll7&.+'fl D,_) ~61'"> 

~IJ 11 J 6 (!D,., 't> , T1 ~ , 61J 0..\HI MM. 6.-b b c,.7tl' ~ 
. . 71+6 t'J /'t:!»C;H? f)~ I,. "(II, rt.;tv s """"' '1 

tRtJ 6'9 n DltiS J: ~ D s R6t .._,.1-tS~> A'7 

'161-·a.-71!1.~. 
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PUMA GBO!HBRHAL VI»TURZS 

!lllr ~!IOC~OU!\58 TO COBTROL AJD SECURE KS-8 

I'!IOM1 D!tlLLI!iCil STAFF 

DATI!:• August 29, 1991 

x. OBJ8CTXVE, The interactive flow situation of K8-8 between the 
inflow zone at 3488' and outflow at the 2128' 13 l/8" caaing ahoe 
1s to be stopped by killing through a 7" ki!! atrin;. The kill 
procedure is a sta;ed sequence using high pumping rates of water, 
weighted aud, barite plugging aaterial and finally cement to atop 
the flow and control the well. 

II. S!TUAT!ONt At the beginning of thi• kill procedure the ~rill 
pipe will have been snubbed out and the 7" kill atring will have 
bean snubbed into the hole. This provide• a very favorable 
situation for pumping very hioh rates down the kill atring. The 
PUMping sequence will be planned assuming a aucceasful kill with a 
barite plug followed immediately with a cement plug, or plugs, that 
will seal the hole fro• the reservoir fluid•. 

Ill. SUMMARY OF KILL OPERATION• 

A. STAGED KILL APPROACH 
This approach is to kill and plug off the downho~e flew by 
successive staaea of wat•~. weighted aud an~ ceaent. The 
in Section IV detail• the steps to be taken. 

pumping 
progra11 

It should be undaratcod that the kill plan aay be altered during 
the process baaed on the aaaaurements anc!. indicators observed. The 
nature of the alterations to the plan are to take advantage of this 
new inforaation in real tiae. 

The procedure ia to puap very high ~atea of water down the Jcil.l 
string and down the annulus to cool the well and tO poslibly change 
the staaa/water oroeeflow into a liquid column 1n the well. If a 
Jcill ia obtained it ia not likely that the kill can be maintained 
with water alone. It ia neceasa~y to have a static bottom hole 
condition for a cement plu9 to ba effective and not cement in the 
1" kill atring. 

If the well is controlled with cold water, then weighted aud will 
be uaed to control the downhole pressures in preparaUon for 
placing a cement plug on bottoa. The weighted mud will contain 
barite weighting material. (Bee Appendix G) Barite will be pumped 
to bottom, thua forain9 a barite plug, isolating the inflow zone 
and controlling the pre•sure. A co•ent plug can then be p!aced on 
the barite plug. (Bee Appendix A) Care must be ta~en to aaintain 
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the a~atio oondi~ion of the cemen~ plug until it lets, 

lf the high ~•t• wete~ ~ill only coall 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 tho barite plug will ~e uncertain and aay seal the 7" 
kill etring in the hole. In auch a caae, pertorationa may be 
neoeeeary to deliver the cement plug. Continual high retel of flow 
in the ennulua will be used to maintain the atatic condition tor 
the cement plug. 

Diagnoatic measurements in the form of preasure 
downhole temperature surveys will be neceaaary to 
atate of the kill, 

8. S~CURC WELL WITH CASIJG 

readings and 
determine the 

The expected result ot the staged kill is that there will be a 
cement plug ~locking any inflow from below 3150'. The progra• in 
Appendix B and H detail& the steps to be taken to place additional 
ceaent plugs in the well and caae it, 
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IV. DITAILBD XILL PROGRAKo 

A. K8-8 kiLL PROGRAM 

1. Install pipino for fluid supply arad 1n,ect1ora •• shown in 
Appendix C, D, E, AND P. Hook up Halliburtora inatruaenta to 
monitor rates and pressures on annulua and kill atring. 

2. Maintain continuous 3 8PM water injection down annulus, 

3. Snub 7" caaing kill •tring ira the bole to 3488'+-. Hake up 
safetv valve on top of each joint before it is picked up. RUn 7" 
casino into well dry. lnatall 2 float collars above tirlt joint. 
Install profile nipple above float collars. 

4. Inatall 7-1/lG" APISH gate valve and trac bead on top ot kill 
string, and connect Halliburton linea to trac head. 

!';. Nix 
400 
200 
110 

mud 
bbh 
bbh 
bbla 

aa followa in the new PDC mud tanks. 
12 PP9 111ud 
18 ppg aud 
barite pill in the 3 U mixer 

6. Puap water down kill strinG at 20 bpa for about 2' hours to 
17erify aoauaunication and cool the hole. Start the pumping alow 
bringing the rate up to 20 bpm over 1/2 hour. Puap water down the 
annulus at s - 10 bpa during that period. 

7. aun preeeure/tampera~ure survey a1 follower 

a. At the conclusion ot the 24 hr pumping period, run a 
preaaurettamperature survey to the top of the float collar. 
Run the pressuretteaperature survey while injecting water into 
the annu1u1 at 5 - 10 bpa. No fluid need• to be injected into 
the 7" kill str1ng. Run a 6 hr clock in the Kuster tools. 

b. The preuure/temperature tool will--l:le pulled from the 
hole and the aurvey will be interpreted. 

c. The preaaure/teaperature surl7ey ahould be run on the HLS 
w1rel1ne. 

a. Perfora teat of high-rate water injection as follow•• 

a. fill PDC 231 mud tanka and two Baker tanks with water 
and prepare to divert full flow froa HW-1 and NW-l into the 
PDC 231 tanks and Baker tank1. Rig up to tranaf•r water to 
the PDC 231 tankl froa the KS 7 pit and KS a pit. 

b. Run preaaure/teaperatura tool to the top of the tloat 
collar. Run 6 hour clocks in the Ku1ter toola. 
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c. Increase annulus injection to 10 bpn and kill atrino 
1nlec~1on to 60 bpa. Start puaping slow and brino rate up 
to 20 bp• over 112 hour. 

d. Ha1n~a1n rates as long as water supply lasta (about 1 
hour). 

e. Reduce injection rates to 5 bpm down the annulus and 10 bpm 
aown the kill string, and aonitor surface preaaurea for 
several hours for indications of the downhole flow reaponae. 

t. Shut off flow coupletely to both annulus and 7" kill 
string. Keep Kuster toola on bottom for at least 3 bra. after 
well is shut-in to observe pressure fall-off if well will atay 
dead. 

g. Pull out of the hole with the Kuster tools and interpret 
preaaure temperature survey. 

9. Maintain low-rate injection ( 10 bpm annulus/HI bpa 7 • kill 
string) and evaluate results of hioh-rate injection ~eet. On the 
basis of the above results, aake any needad adjustments to the kill 
program. Refill two Baker tanks and PDC 231 mud tanka with water. 

10. ~epeat high-rate water injectioR •• in Stap 7a-a. 

11. Maintain 10 bpa water down tha annulus, and reduce kill atrinv 
injection to 30+- bpa water for the awitah over to mud. 

12. Puap 300+- bbls of 12 PPO weighted aud down kill atrinv at 
30+- bpll, and observe praasure on kill string and o.nnulua. rump 
100+- bbla of 12 ppg mud at reduced rate of 20 bpa. 

13. Puap 200 bbls of 18 PPQ aud. 

14. Follow with the 175 bbl barite pill and d1aplo.ce kill atr1ng 
immediatelY with 150 bbl• of water. 

15. Follow tmaediately with 25 bbl• of cement o.nd dioplace klll 
string down to 32!0' with 120 bbl• of water. 

16. Continue pumping water dowR annulua. Run profile plug in 7" 
kill atr1n9 and aet in profile nipple above top float collar if 
required. Preaaure teat plug, break off frac linea and tree head. 

17. Snub 7" kill •trin; out of tbe hole using safety subs and 
proceed to Appendix H, ''Poet Kill Operation•·. If kill ltring 111 
not free oo to St.ap 18. 
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lB. •• Rill up to snub inside of the ,. kill strinf • 

b. Pull ProUh plllq and drill out float c:ollar, 

c. rreepoint and out the 7" •trin9 . ... deep as possible. 

d. Snub out the 7" aldll ~:~tr:l.n9. 

e. P~ocaad to Appendix Section K, "Post Klll operations•. 

V. APPII»Dill: 

A. CEMK»T COMPOSITION 
Thera have been teste run on ce•ent compositions up to 408 deg r. 
The compositions are for 400 deg F effective bottom hole 
te•paraturee, ~he following are the Halliburton test data. Testa 
are bein9 run for cement compositions at 608 deg r. 
Ce•ent Dt1iana for 40p deq r CircUlating Tetperature 

Howaiian Ceaaent 
t0 \ SSA-1 
1 cuft Perlita 
fo \ Bentonite 
1.5 'II CPR-3NI' 
1.0 ' Diacel LWL 
1.0 \ HR-15 

Hawaiian cement 
'e ' aaA-1 
1 cut~ Perlite 
4 ' Bentonite 
l.!l \ CFR-3lll' 
1.0 ' Dlacel LWL 
;z.:;' HR-15 

Denaity - 13.45 ppg(13.96l 
Yield - 2. 23 cuft/lk (2.15) 
Water reqat - 9.72 gal/ek 
Fluid los1 - 40ec/30 min 
Free water - 0 \ 
Thickening time 1 400 r and 
5000 psi in 15 min - 2 hra 15 min 

Density - 13.45 ppg(13.96l 
Yield - 2.23 eutt/1k (2.15) 
Water reqat - 9.72 val/ak 
Fluid los• - 40ce/30 ain 
Free water - 0 ' 
Thickening tiae I t00 F and 
5008 pat in 15 .tn - 5 hre 30 min 

( l Indicates downhole den81ty and yield I 2500 psi 
use the lower thickening time •lurry if poll1ble. 

B. REDtBIGJ 01' EXPANSION SPOOL AND WILLHEAD 

The expected surface preeaure and temparatura at coaaaraial 
production rates requires a ehanoe from A»Sl 900 Seriaa wellhead 
and production equipment to ANSI 1500 Seriaa wellhead and 
production tree. !he higner pressure and t.eaparatura of the 
reaource will result in hivher wellhead ~••perature and pre••ure 
than in previoul Puna well•. !he pro~eduraa stated hare aoll for 
thi• change to be made in the rework of t.ha wellhead ond 
installation of the production tree. 
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C. MANIJOLOING 
the attached. •Ieetch •ho"'• 1:he 11-.nner of coMecUn; the ~rious 
elements of the ll:ill equip•en1:. 
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D. TAIICAGI 

Plu1d aeorage volume• are •• follow•• 
Parker Drilling 231 

lfhotive 
700 bbl 

2 Baker tanka (475 hhl) 
Additional Parker tanks 
Parker 3 U Mixer tank 

Reserve pit dalivery rata and 
Well pad D reeerva pit KS-8 
Well pad r ra•erva pit KS-7 

Tot&l 

E. WATER SUPPLY 

Water Source Delivery Rate 
Water well HW 1 
Water wall Hlf 3 

Total 

r. PUMPING CAPACITY 

atorage volume 
!I bpll 
:5 bpa 

10 llpa 

6.0 bpm 
28.0 bpm 

34.0 bp• 

''0 bbl 
l0fl0 bbl 

20111 bill 

211!10 bbl 

3,000 bill 
5,00111 bill 

8,000 bbl 

The pumping units are raeea for hYdraulic horsepower and maximua 
pu•pinv capacity. The rates uated below are for ehe expected 
maximum pressures at Which each unit will be used, When operatin; 
at maximum rated hydraulic horsepower, an increase in prea1ure will 
reeult in le•• flow rate. 

It i• expected that at 5111 bpm or water the surface piping will have 
700 pDi pressure drop rroa the trucka to the wellhead. Thi• will 
be taken into account when running the kill procedure. 

Pumping Capac1ty-
Parker Dr1111n9 231 

2-r1000 1 128 atka 

Parker extra puapa 
1 Skytop-Brew•ter 8 1300 T 
1110 ihp I 120 stk• 

r1eee 
825 ihp 1 130 atka 

2 Halliburton Cementing Trucks 

1 Halliburton rrac Truck 

Total 

20.8 bpa I 2500 Pli 

10.0 bpM I 2500 p•i 

13.0 bpa I leGG p•i 

15.0 bpa 1 3800 p•i 

69. !I bpm 
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o. DRILLI•o lLUID COMSIDIRA!IOJS 
The mud to be used in the kill ope~ations is deligned to provide 1) 
weighted mud for the kill and the base mud for ear~ying the barite 
to the bole. 

The mud is to be a low gel polymer mud varYing in weight from 12 
ppg to greate~ than 18 ppg. At most the oel will be 18 to 12 ppb. 
This 18 done to avoid the~mal gelation. 7he polymer will begin 
with Orispae for the lower barite concentration• and temperatures 
ana change over to XC Polymer for the higher concentrations. The 
barite plug itself will be barite and water. 

The weighted muds, especially the 16 ppg and 1a ppg will be 
designed to fall apart with high temperature. 

H. POST KILL OPIRATIOIS 
The expected result of the above effort is that there ie now a 
cement plug blocking any inflow from below 3150'. The remainder of 
this part of the prograa details the steps to be taken to place 
additional cement plugs in the wall and case it. 

~· 
2. 

3. 

Place Super rlush and foam aemant plug acroee the 13 3/0" 
shoe zona if required. 
Drill through the shoe pluq and drill the top ot the ce•ent 
plug. 
Run and cement liner and tie-back. 
a. Run t 5/8" liner. 
b. Cement liner. 
a. Teat the lap joint and squeeae if required. 
d. Run a caling inspection log in the 13 310" casing fro• as 

deep as temperature will allow to the surface. 
e. Ripple down, cut otf 13 3/&k $88 8er1ee cae1ng head. 
f. Install 13 lta• 1108 Series casing head. 
Q. Run tia-back liner. 
h. Ce•ent the tie-back liner to tbe eurtace. 
i. Install 1500 aeries expansion spool and master valve. 
j. Ripple up BOPZ. 
k. 7aat t 5/1" tie-back, drill out to the tloat collar and 

test $ 5/&" liner. 
(, Yow ready tg drill out liner shoe. 

a. Drill out •hoe. 
b. Perform leak otf teet and aqueeze shoe lf required. 

S. Well is secured. 

KILLPROG.B28 
August 29, 1111 
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JOHN WAIHEE 

GOVERNOR OF HAWAII 

WILLIAM W. PATY, CHAIRPERSON 

BOARD OF LAND AND NATURAL RESOURCES 

STATE OF HAWAII 

OFPUTIES 

KEI fH W. ~HUE 
MANABU TAGOMORI 

RUSSEll N. FUKUMOTO 

AQUACULTURE DEVELOPMENT 
PROGRAM REF:WRM-BM DEPARTMENT OF LAND AND NATURAL RESOURCES AQUATIC RESOURCES 

CONSERVATTON AND 

Mr. Maurice A. Richard 
Regional Development Manager 
Puna Geothermal Venture 
101 Aupuni Street, Suite 1014B 
Hilo, Hawaii 96720 

Dear Mr. Richard: 

P. 0. BOX 621 

HONOLULU. HAWAII 96809 

AUG 2 0 1991 

ENVIRONMENTAL AFFAIRS 
CONSERVATION AND 

RESOURCES ENFORCEMENT 
CONVEYANCES 
FORESTRY AND WILDLIFE 

lAND MANAGEMENT 
STATE PARKS 
WATER AND LAND DEVELOPMENT 

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. 

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

contact me, or in my absence, Mr. Manabu 

cc: 
~ 

Harry Kim, Hawaii County Civil Defense 
Rodney Nakano, Hawaii County Planning epartment 
Bruce Anderson, DOH 

------<<V 



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, 
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 
of the hole 
restriction. 

be recovered or the drill pipe will be snubbed out 
to establish communications with minimum flow 

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-I. 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 

a. 

Equipment Material 

Howco 
(Pump 
Trucks) 

Water 

Pump 
Rate 

2 bpm 

Duration Volume 

30 min 60 bbl 

b. How co 25 bbl CaC12 3 bpm 22 min 85 bbl 

c. Howco 

d. How co 

Decision Point 

5 bbl mud 
25 bbl Super Flush 
5 bbl mud 
25 bbl CaC12 

11.5 to 13.5 
ppg mud 

11.5 ppg mud 

Based on Circulation 

8 bpm 25 min 200 bbl 

6-8 bpm cont. 360 bphr 

Continuously until decision 

Option A Circulate kill weight mud 

Option B Lose circulation 

Drill Pipe Pumping Schedule Options 

Option A: circulate kill weight mud 

e. Howco 11.5 ppg mud 4-5 bpm 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 

Howco Water as required 10 bbls 

Option B: Lose Circulation 

e. Howco 11.5 ppg mud 8-10 bpm 
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If unable to circulate 

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

g. Howco Water as required 60 bbls 

h. Howco Sand plug Mix 50 ft3 sand in jet mixer 

i. Howco Water as required 

Followed by water to keep well cool 

j . Howco Cement blend as required 

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 

60 bbls 

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 CaC12 
5 bbl mud 
25 bbl Super flush 
5 bbl mud 
25 bbl CaC12 

b. PDC 231 11.5 ppg mud 
Rig pumps 

c. PDC 231 11.5 ppg mud 

d. PDC 231 11. 5 ppg mud 

Decision Point Based on Circulation 

Option A 

Option B 

circulate kill weight mud 

Lose circulation 

Casing Annulus Options 

Option A: Circulate Kill Weight Mud 

3 bpm 22 min 85 1±>1 

8 bpm 25 min 

3 bpm or greater 
Attempt to maintain casing 
annulus fluid level 

3 bpm 180 bphr 
Continuously until decision 

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 1 4 bpm 1 continuously 1 240 bbllhr I PDC 231 
Unable to circulate. Set plug. 

h. 11.5 ppg mud I 6 - 10 bpm I 360 bbllhr I PDC 231 
Followed by water if unable to fill 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 
4 Baker tanks (475 bbl) 
Additional Parker tanks 
Parker 3 U Mixer tank 

Total 

Reserve pit delivery rate and storage volume 

Well pad D reserve 
Well pad F reserve 

Water Source Delivery 

Water well MW 1 
Water well MW 3 

KS~8 Control 

pit KS-8 
pit KS-7 

Total 

Total 

Page 5 

5 bpm 
5 bpm 

10 bpm 

6.0 bpm 
28.0 bpm 

34.0 bpm 

700 bbl 
1900 bbl 
1350 bbl 

350 bbl 

4300 bbl 

3,000 bbl 
5,000 bbl 

8,000 bbl 
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Pumping Capacity 

Parker Drilling 231 
2-F1000 @ 120 stks 

2 Halliburton Cementing Trucks 
4.5" liners at 4000 psi 

1 Halliburton Frac Truck 
at 4000 bps 

Total 

20.0 bpm 

12.5 bpm 

12.5 bpm 

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 foot3 cement plug on bottom. 
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. 
squeeze if required. 

Test the lap joint and 

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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