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July 27, 1991

Mr. William Paty

Director

Department of Land and Natural Resources
Kalanimoku Building, Room 130

1151 Punchbowl Street

Honolulu, Hawaiil 96813

Dear Mr. Paty:

On July 26 and 27, 1991, Puna Geothermal Venture (PGV) met
with State and County consultants and the staff of the State
and County agencies to review PGV’s need for additional
water as well as to discuss the pending water well (Mw-3)
application.

During these proceedings, the following information was
requested to complete the application:

Drilling program;
Communication plan;
Lighting plan; and
Noise abatement plan.
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We believe the enclosed information fulfills this request

and completes our well application submittal. We therefore
request approval to proceed with the execution of the
application.

In addition, we have enclosed the KS-8 well kill program as
requested. The program as described will be subject to
change as dictated by actual field conditions. The
Department of Land and Natural Resources site representative
will be informed of any field modifications on a daily
basis.

PUNA GEOTHERMAL VENTURE $1088.011
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The expeditious consideration and approval for the MW-3 well
1s sincerely appreciated. Please feel free to contact me in
Hilo at 961-2184 if there are any questions or issues which
need to be discyussed.

fce A. Richard
rfional Development Manager

Enclosures
cc: (with enclosures)

State Department of Land and Natural Resources
wWManabu Tagamori
Dean Nakano
State Department of Business, Economic Development and
Tourism
Murray Towill
Michelle Wong-Wilson
State Department of Health
Dr. John Lewin, M.D.
Dr. Bruce Anderson
County of Hawaii
Managing Director Barry Mizuno
Planning Director Norman Hayashi
Civil Defense Administrator Harry Kim
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PUNA GEOTHERMAL VENTURE
DRILLING PROGRAM FOR
WATER WELL MW-3
PURPOSE
The purpose of this drilling program is to provide the sequence of events that
are planned to dnll water Well MW-3. This program details what will happen
during the well development program and what equipment and materials will
be required during the drilling and completion operations.
Drilling Program
Puna Geothermal Venture (PGV) will site the well location on the north side
of Easement B taking into account space requirements of rig and the

availability of power to run the down hole pump.

KKRC Water Source Development, JV water well drilling rig will be moved
in and rigged up with air compressors.

The Rig will be delivered to site in four truck loads. The air compressors are
onsite.

Once rigged up the rig will be twenty feet wide by eighty-five feet long and

seventy-five feet high. Air compressors eight feet by fifteen feet will also be
on location.

The power for lights will be Helco.

Activities at night will be limited to drilling. No derrick lights will be used.

Sound walls will be erected to minimize noise offsite.

The top of sound walls will be above the rig light sources. No light sources
will be in line of site of nearby residents.

The drilling program will be as follows:
Drill 26-inch hole to + 30 feet.
Drilling fluid will be air and stiff foam.

Air flow will be 2,000 CFM with 32 to 35 GPM foam.
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The dnlling assembly will be A 26" Bit and A 9 1/2" down hole motor.
All tools are available on site.

Run 50 feet of 20-inch 94#, K-55, Buttress casing.

Casing is onsite.

Cement 20-inch casing with 3 cubic yards (81 cubic feet) of Redi-mix cement.
Watch well annulus and after cement has fallen, refill with cement to surface.

Red-mix cement will be delivered in a redi-mix truck to site.

Drill 17 1/2-inch hole to 720 feet as determined by PGV’s drilling supervisor.
Use air and stiff foam as above for drilling fluid.

Drilling assembly will be a 17 1/2" Bit and 9 1/2" down hole mud motor.

All tools are available onsite.

At the well TD a DLNR representative will be requested to witness the test of
the aquifer. It will be the responsibility of the PGV drlling supervisor to

contact DLNR.

Run 680 feet of 13 3/8-inch, 54#, K-55, BTC casing with a cement basket at
590 feet.

Casing is available onsite.
Cement as follows using Halliburton.
Dry bulk cement will be delivered to site by bulk truck.

Place 10 linear feet of pea gravel in the 17 1/2" by 13 3/8" annulus.
Reciprocate casing to insure gravel fills in on top of cement basket.

Run in annulus with 1-inch pipe to the top of the pea gravel. Pump 10 linear
feet of cement above the gravel in the 17 1/2" by 13 3/8" annulus.

Place 80 linear feet of pea gravel in the 17 1/2" by 13 3/8" annulus.
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2.8.7

2.9.4

2.8.5

2.10.1

Run in hole with 1-inch pipe to top of gravel, and cement through 1" pipe with
Hawaii cement to surface (350 cubic feet). Have 100 percent excess cement
on location.

Use 1:1 perlite cement blend.

Complete water well as follows:

Cut-off 13-3/8 inch casing, weld on a centering plate from the 20-inch casing
to the 13-3/8 inch casing. Leave 13 3/8-inch casing approximately 5 inches

above ground level.

Pour 4-inch cement slab on top of wellhead leaving l-inch of 13 3/8-inch
casing exposed above the cement slab.

Rig up and run KKRC supplied 440V Reda 750 gpm test pump to 675 feet on
6-inch schedule 40 NPT column pipe. Install bubble tube to measure
drawdown. Column pipe and cross-over to be supplied by PGV.

The 6-inch column pipe will be delivered to the site by truck.

Note: If the 1,200 gpm pump is available at completion, it will be
used instead. The test pump will be replaced as soon as the
larger pump is available for installation.

Hook up surface piping and run well test as per PGV drilling supervisor.

Surface pipe line will be installed concurrently with drilling operation.

The PVC surface pipe line is available on site.

Rig down and release rig.

The drilling equipment will be moved offsite in four loads.
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MW-3

PUNA GEOTHERMAL YENTURE
COMMUNICATIONS PLANS FOR DRILLING
WATER WELL MW-3
PURPOSE
The purpose of this plan for communicating with the interested agencies is to
ensure that they are all kept aware of the activities while drilling water well
MW-3.

Communications Plan

Communication will be maintained with all interested agencies using the
following procedures:

The Agencies contacted will be:

State Department of Land and Natural Resources

Hawaii County Planning Department

Hawaii County Civil Defense Agency

Hawaii County Planning Department

Hawaii County Mayor’s Office

A drilling report will be faxed before 8:00 a.m. each day to the agencies
describing the previous day’s activities and indicating what activities are
planned for that day.

This report will be prepared by the Drilling Supervisor in charge each day.

All agencies will be called each day to answer any questions they may have
about the report and planned activities.

All additional communications with the public will be the responsibility of the
Civil Defense Agency.

Puna Geothermal Venture will be responsible to assist the Civil Defense
Agency with the execution of the public communication plan as directed by the
Civil Defense Agency.

July 27, 1991



[§9]
—

2.2

[\
(OS]

(Y]
~

2

MW3ABATE

PUNA GEOTHERMAL VENTURE
LIGHTING PROGRAM FOR
DRILLING WATER WELL MW-3

PURPOSE

The purpose of this lighting program is to insure that lighting used on the dnll
rig during the drilling of water well MW-3 will be in compliance with the lighting
regulations as specified in the Geothermal Resource Permit and that rig lighting
will not have adverse visual impact on nearby residences.

LIGHTING PROGRAM

The following are the basic elements of the lighting program to be employed on
the dnll rig during the drilling of MW-3:

The well site is located in an area which is not directly visible from most or all
of the nearby residences.

Low pressure sodium vapor lights will be used on the drill rig during night
operations.

Lights will be mounted peripherally around the rig working areas and will be
turned inward, away from local residences.

The lights will be mounted no higher than 15 feet above ground level and will be
shielded from view outside the drilling area by the noise abatement barriers.
Lights that are not shielded by the noise barriers will be individually shielded
from view outside the project area.

The rig mast will not be illuminated except as required for air traffic safety.

Night operations will be limited to drilling only, so the rig mast will not need to
be illuminated.
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PUNA GEOTHERMAL VENTURE
NOISE ABATEMENT PROGRAM FOR
DRILLING
WATER WELL MW-3

PURPOSE

The purpose of this Noise Abatement Program is to insure that activities
associated with the drilling of water well MW-3 will comply with noise
limitations for drilling activities as set forth in the Condition 23 of the Geothermal
Resource Permit.

SOUND ABATEMENT PROGRAM

Control of noise emissions from the drill rig and auxiliary equipment will be
accomplished using the following methodology:

Sound barriers will be erected around the drill rig using cargo containers stacked
two-high and reaching a height of 20’ (Figure 1).

Gaps between the barriers will be closed off using sound blankets hung from the
containers.

Sound blankets will be hung from the interior walls of the containers to reduce
reflected noise.

The top of the sound barrier will stand 8-10 feet above the rig engine and exhaust
which will be the main source of noise.

Two air compressors will be located with the sound barriers. These compressors
will be equipped with hospital grade mufflers.

Periodic sound measurements will be made throughout the 24-hour drilling day
to verify that sound levels are in compliance. In the event that sound exceed
allowed limits, the activity causing that exceedance will be stopped.

Night noise emissions will be minimized by limiting night operations to drilling
only. No trips will be made to change tools and no casing will be run or

cemented at night.

HELCO power will be used for lighting whenever possible in order to minimize
the use of auxiliary generators.
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KS-8 WELL KILL

A Baker plug was run in the hole at + 1,000 feet and electrically set in order to plug off the
inside of the drill pipe with a view to laying out one joint of drill pipe. The laying out of the
one joint was to allow more room to set a plug in the bottom of the well during the
anticipated mud kill operations. The Baker plug did not set properly and during attempts to
retrieve the plug it fell to the bottom of the drilling assembly.

While fishing to retrieve the plug inside of the drill pipe with wireline it became apparent
that further progress in the fishing operation was becoming less and less likely. It was
determined that it was impossible to get the wireline fishing tool inside the top of the five-
inch HWDP. The suspicion is that the bottom hole assembly is packed with drilled cuttings
from the bottom of the well.

The plan below was developed as being the most likely to be successful and the safest to
execute.

Program to Drill Out Debris, Recover Baker Plug,
and Drill Through Bit

The following steps will be taken:
I Transport from Houston, Texas, one Cudd Series 150 Hydraulic unit. This will
include the base unit, BOPE, chokes, associated piping, and approximately 4,000 feet

of 1 to 1-1/4 inch drill rod. Also expendables of bits, mills, and fishing tools.

It is anticipated that the equipment will be airlifted. Transportation will take two to
four days.

(§9]

With materials on site, it is anticipated that the rig up time will be two days.

3. To drill out of the HWDP, DC’s recover plug, and drill through bit will take one to
five days.

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

4. Kill well with weighted mud. This will take one day.

w

After the well is killed, a cement plug will be set in the hole and then the pipe will be
pulled out of the hole. This will take one to two days.

KS8,MW3 Tuly 27, 1991



This is the weighted mud kill procedure to be used on KS-8.

DRILL PIPE PUMPING SCHEDULE

L. Howco Water 2 bpm 30 min 60 bbl

§9]

Howco 25 bbl CaCl2 3 bpm 22 min 85 bbl
5 bbl mud
25 bbl Super Flush
5 bbl mud
25 bbl CaCl2

Howco 11.5 to 13.5 ppg 8 bpm 25 min 200 bbl
mud

(0%}

4. Howco 11.5 ppg mud 6-8 bpm cont. 360 bphr
Continuously until decision

Decision Point Based on Circulation

Option A Circulate kill weight mud

Option B Loose circulation

Drill Pipe Pumping Schedule Options

Option A
Ja. 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 50 ft’

Howco Water as required 10 bbls
KS8,MW3
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Option B
5b. Howco 11.5 ppg mud

If unable to circulate

6b.  Howco 11.5 ppg mud
Howco Water
Howco Sand Plug
Howco Water

Followed by water to keep well cool
Howco Cement Blend

Fill hole or keep water going down hole

Cement blend to be used to plug well:
Hawaii Cement
40% SSA-1
Perlite 1:1
4.0% Bentonite
1.5% CFR-3 NF
1.0% Diacel LWL
1.0% HR - 15

8-10 bpm

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

as required 60 bbls

as required 50 £

This blend was tested at 400 F and 5,000 psi for 2 hours 15 min. pumping time.

KS8,MW3
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CASING ANNULUS PUMPING SCHEDULE

L. Howco 25 bbl CaCl2 3 bpm 22 min 85 bbl
5 bbl mud
25 bbl Super Flush
5 bbl mud
25 bbl CaCl2
Z. PDC 231 11.5 ppg mud 8 bpm 25 min 200 bbl
3. PR 231 11.5 ppg mud 83 bpm or greater
Attempt to maintain casing annulus fluid
level
4, PDC 231 11.5 ppg mud 3 bpm cont. 180 bphr

Continuously until decision

Decision Point Based on Circulation

Option A Circulate kill weight mud

Option B Loose circulation

Casing Annulus Options

Option A

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

6a. Hold dnll pipe pressure constant with choke on the annulus until able to pump 11.5
mud at 4 bpm with LCM. Set plug.

Option B

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

6b.  11.5 ppg mud / 6-10 bpm / 360 bbl/hr / PDC 231

Followed by water 1if unable to fill hole.

KS8,MW3 July 27, 1991





