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SUMMARY

Drilling continued at SOH-2 from 5,201 feet to a depth of
6,802 feet (1,601 feet) for this reporting period. Intermittent
fractured and sandy intervals were encountered below 5,300 feet
although 10 foot core runs and 100 percent recovery continued to
a depth of 5,400 feet. Between the 5,402 and 5,462 interval, a
broken sandy formation resulted in several core runs of 6-9 feet,
however, recovery remained at 100 percent.

Bottom hole temperatures were registered 442°F at 5,455 feet
and 445°F at 5,498 feet. Drilling fluid migration into fractured
rock surrounding the borehole depressed the bottom hole
temperatures measured. Core drilling with NQ (2.98" hole by
1.875" core) advanced the hole to 5,770 feet, at which point the
drill rig engine broke down. Repairs were made to the engine
blower shaft with a total down time of 39 hours. Drilling
resumed at 6 am on May 12, 1991. Bottom hole temperatures
increased steadily from 506°F at 5,802 feet to 564°F at 6,201
feet.

Due to the encouraging temperatures and fluid loss in SOH-2,
a request was made and approved by the Department of Land and
Natural Resources to deepen the hole below the 6,500 foot depth
permitted, to a maximum depth of 7,000 feet. The SOH-2 hole was
completed to the total depth of 6,802 feet at 1 am on May 29,
1991.

On the last day of this reporting period, the Blow Out




Preventor was removed while injecting water into the well, and
1,794 feet of CHD-134mm drill rods removed. The NQ tubing was
then tensioned and hung from the wellhead and the completion
wellhead equipment installed with a high pressure lubricator in
preparation for logging, which is scheduled for June 1, 1991.
The sump material at SOH-1 and SOH-2 will be analyzed to
determine if it is suitable for disposal at the County landfill
or if it should be buried on site. A grading permit was issued
for the SOH-3 site on May 30, 1991, and work will proceed upon

notification of approval from Governor John Waihee.




i INTRODUCTION

This document presents a monthly report to the County of
Hawaii Planning Department to support the Scientific Observation
Hole (SOH) program in the Kilauea Middle and Lower East Rift
Zones. The SOHs are for scientific observation purposes only.
The information to be gained from the SOHs will provide an
assessment of subsurface geological conditions, groundwater level
and composition, temperature, drilling conditions, an inventory
of possible mineral and geothermal resources, and an eruptive
history of the island to the depth drilled.

This report addresses: occurrence and duration of any start-
up, shut-down, and operation mode of any SOH/facility;
performance testing, evaluation, calibration checks, and
adjustment and maintenance of the continuous emission monitor(s)

that have been installed; and emission measurements.



IT. BACKGROUND

The County of Hawaii Planning Commission approved, on
August 8, 1989, a geothermal resource permit application
(GRP 89-1) to drill Scientific Observation Holes (SOHs) in the
Kilauea Middle and Lower East Rift Zone. This document presents
a monthly report, as required in Condition 6:

"The petitioner shall maintain a record in a permanent form
suitable for inspection and five (5) copies shall be filed
with the Planning Department on a monthly basis during
drilling and for six (6) months after the completion of
drilling to establish a hole specific baseline and such
record shall be available to the community. The record
shall include:

Ao Occurrence and duration of any start-up, shut-down, and
operation mode of any SOH/facility.

b. Performance testing, evaluation, calibration checks,
and adjustment and maintenance of the continuous
emission monitor(s) that have been installed.

Ca Emission measurements reported in units compatible with

applicable standards/guidelines."

As designated, four holes are planned to be drilled along
the Kilauea East Rift Zone on the Big Island of Hawaii. Three of
the Big Island holes (SOHs 1, 2, and 4) are on agriculture land
and have been permitted by the County of Hawaii Planning

Commission. The fourth hole, designated SOH-3, is on




conservation land. SOH activities under Conservation District
Use Permit (HA 12/20/85 - 1830) issued to the Estate of James

Campbell have been approved.

III. SOH-1 SITE
Drilling Activity

Drilling is complete. The sump material is being analyzed
to determine if it is suitable for disposal at the County
landfill or if it should be buried on-site. The site will be
reclaimed to its original state after testing and monitoring are

completed.

Monitoring Program -

Air Quality, Meteorological, Noise and Emissions are not

monitored, as drilling has been completed at this site.

IV. SOH-2 SITE

Tonto Drilling Services continued drilling activities from
5,201 feet to a depth of 6,802 feet (1,601 feet) for this
reporting period. Intermittent fractured and sandy intervals
were encountered below 5,300 feet, although 10 foot core runs and
100 percent recovery continued to a depth of 5,400 feet. Between
5,402 and 5,462 feet, a broken sandy formation resulted in
several core runs of 6-9 feet, however, recovery remained at 100
percent.

Bottom hole temperatures have been registered 442°F at 5,455




feet, and 445°F at 5,498 feet. Drilling fluid migration into
fractured rock surrounding the borehole continued to depress
measured bottom hole temperatures. Core drilling with NQ (2.98"
hole by 1.875" core) advanced the hole to 5,762 feet. Increasing
hole temperatures resulted in minor rod vibration on several
occasions, but was quickly remedied by a slight increase of
torque reducer to the mud system. The overall performance of the
current drilling fluids is superior to that used in similar
temperature conditions at SOH-4 or in a previous high temperature
core hole drilled in New Mexico.

While retrieving the core barrel at 5,762 feet, the wireline
broke. The drill rods were tripped out and the core and wireline
retrieved from inside the rods. The bottom end of the wireline
(3/8 inch cable) exhibited rapid deterioration during the first
10 days of May as the bottom hole temperatures increased. Due to
embrittlement and fraying, the bottom 30 feet of the wireline was
cut off and retied to the overshot every 2-3 days. Wireline
failures do not jeopardize the hole since all hardware is
retained inside the drill rods, but it does require tripping the
drill rods to recover the core and hardware. A new wireline has
been ordered and will be installed prior to drilling SOH-3.

Core drilling resumed at 5,762 feet and advanced smoothly to
5,770 feet at which depth the drill engine died broke down.
Repairs were made to the engine blower shaft with a total down
time of 39 hours. Drilling resumed at 6 am on May 12, 1991.

Bottom hole temperatures increased to 501°F at 5,752 feet. The




temperature gradient as reflected by the bottom hole temperatures
is higher than in SOH-4. Prior to the drilling of SOH-2, SOH-4
was the hottest core drilled hole on record (586°F) and also the
deepest core hole drilled for geothermal exploration purposes.
Core recovery between the interval from 5,762 to 6,232 feet was
100 percent, except for four core runs of 5-8 feet in fractured
rock between 5,922 and 5,980 feet. Bottom hole temperatures
increased steadily from 506°F at 5,802 feet to 564°F at 6,201
feet. This equates to a temperature gradient of 14.5°F/100 feet.
The 564°F bottom hole temperature recorded at 6,201 feet exceeds
the highest bottom hole temperature recorded at SOH-4, which was
563°F measured at 6,546 feet, just prior to completing the hole
to 6,562 feet.

While drilling at 6,388 feet, the drill rods separated at
1,880 feet. The remaining rods were tripped out and the lower
section recovered on the first attempt. On May 25, 1991, at a
depth of 6,583 feet the inner tube failed to latch properly and
the drill rods filled with 9 feet of core. The rods were tripped
out of the hole and the core recovered. The bit at this depth
has cored 821 feet, but is still in excellent condition and will
be used for the remainder of the hole. The previous 2 highest
footage bits cored 754 feet in SOH-4 and 764 feet in this hole,
SOH-2.

Due to the encouraging temperatures and fluid loss in SOH-2,
a request was made and approved by the Department of Land and

Natural Resources to deepen the hole below the 6,500 foot depth




permitted, to a maximum depth of 7,000 feet. SOH-2 was completed
to the total depth of 6,802 feet at 1 am on May 29, 1991. After
reaching total depth at 6,802 feet, the NQ drill rods were
tripped out and the HMQ rods, which were set to 4,988 feet had
separated at 4,182 feet and the lower section moved 10 feet
deeper into the hole. After retrieving the upper 4,182 feet, a
mechanical cutter was run in the hole and the remaining HMQ rods
cut at 4,762 feet. The rods remaining from 4,762 to the 4,998
foot interval will serve to stabilize sandy sections in this
interval. After retrieving the HMQ rods, NQ tubing (2.3/4" 0O.D.
X 2-3/8" I.D.) with 3/16" X 3-1/2" slots in the open hole
interval, was installed in the tubing string from 1,830 - 1,930
feet to facilitate the movement of logging tools around the
dogleg at approximately 1,880 feet. The Blow Out Preventor was
removed while injecting water into the well and 1,794 feet of
CHD-134mm drill rods removed. The NQ tubing was then tensioned
and hung from the wellhead and the completion wellhead equipment
installed with a high pressure lubricator in preparation for

logging, which is scheduled for June 1, 1991.

Monitoring Program - Air Quality

The air quality monitoring station provides a continuous
record of atmospheric H,S concentrations when interfaced with a
data logger or chart recorder. The unit is located in a utility

container on-site and power is provided by the drill rig system.




This station operated normally with minor adjustments and
calibrations for this reporting period. The last data collected
at this station was approximately 2:00 pm, May 30, 1991, when the
rig was shut down in preparation for its move off-site (see

appendix for details).

Monitoring Program - Meteorological

Continuous wind speed and directional measurements are being
made with a recording wind speed/direction sensor system. A data
logger and back-up pressure-sensitive recorder is being used to
record the wind speed and direction data. The unit is located in
a utility container on-site and power is provided by the drill
rig systenmn.

This station operated normally through the month with minor
adjustment and calibration. The last data collected at this
station was approximately 2:00 pm, May 30, 1991, when the rig was
shut down in preparation for its move off-site (see appendix for

details).

Monitoring Program - Noise

One noise monitoring station is located at the SOH-2 site
during drilling and is operated by power provided by the drill
rig system. This station operated normally through the month
with minor adjustment and calibration. On May 6, 1991, data was
lost due to an error in setting the chart speed, resulting in the

chart paper running out. The last data collected at this station




was approximately 2:00 pm, May 30, 1991, when the rig was shut
down in preparation for its move off-site (see appendix for

details).

A second noise station is located at the Perry residence,
about a third of a mile north of the SOH-2 drill site. The
instrument at this station is powered by solar charged batteries
and operated normally for the month with minor adjustments and
calibrations. On May 8-9, 1991, two chart jams occured in 48

hours resulting in the loss of data (see appendix for details).

A third noise monitoring station is located at the Hedtke
residence, about 0.4 of a mile east of the SOH-2 site. This
monitor is powered by solar charged batteries and operated
normally for the month with minor adjustments and calibrations.
Chart jams, which are indicative of this type of monitoring

equipment, continue to be a problem (see appendix for details).

Emissions Reports

An H,S monitor is located on-site. The average H,S level
measured is about 1 ppb due to natural causes resulting from the
decay of vegetation. Colortek sensor canisters are located
around the perimeter of the SOH-2 drill site and are replaced
weekly as a matter of routine. Note: the Coloratex cards were
checked and replaced May 3, 10, and 17, but only checked not

changed on May 24, 1991. The sensors showed no indication of any

10




emissions from the well (see appendix for details).

V. SOH-3 SITE

No drilling activity has been initiated. Access to the
SOH-3 site has not been constructed, nor has the site been
cleared or graded. SOH-3 is scheduled to be located at the
True/Mid-Pacific alternate drill site 2 (approximately 3,000 feet
north-north-west of the present drill site). The grading and
grubbing application for the proposed SOH-3 site was submitted to
the County of Hawaii Public Works Department on May 13, 1991. The
Director of the Department of Land and Natural Resources approved
the Archaeological Report for the Buffer Zone Surrounding the
Proposed SOH-3 site on May 20, 1991. On May 30, 1991, a grading
permit was issued by the Planning Department for the proposed
SOH-3 site and work will proceed upon notification from Governor

John Waihee.

VI. SOH-4 SITE

Drilling Activity

Drilling is completed. No activity was performed during

this period.

Monitoring Program -

Air Quality, Meteorological, Noise and Emissions are not

monitored, as drilling has been completed at this site.

Il
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J=121

Wednesday, 5-1-9
SOH=2..H2S
Operating normally. Renewed chart.
SOH-2 MET
Operating normally. Renewed chart.
SOH-2 SOUND
Operating normally. Renewed chart. Replaced Batt.
PERRY SOUND
Operating normally. Renewed chart. Batt. 0.K.
HEDTKE SOUND
Pen ran dry, Lost 19 hours data. Replaced pen and
batteries. Renewed chart.

.00



SUPPLEMENTARY BILLING

HOURS  PARTS
J-123  Friday, 5-3-91 3.00
SOH-2 H2S
Operating normally. Full calibration. No adjustments
were necessary.
SOH-2 MET
Operating normally. Calibration check. Right on.
SOH-2 SOUND
| Operating normally. Chart and pen 0.K. Calibration
i check on Recorder and Meter was right on.
| PERRY SOUND
‘ Operating normally. No calibration adjustments were
required for either Meter or Recorder.
HEDTKE SOUMND
Operating normally. No calibration adjustments were
required for Meter. Recorder was adjusted up 1 db.
COLORTEK
Colortek cards were replaced. No visible color change.

J-126  Monday, 5-6-91 2.00

SOH-2 H2S

Operating normally. No adjustments were required.
SOH-2 MET

Operating normally. Chart 0.K.
SOH-2 SOUND

Chart ran out due to my leaving the recorder running

at 30 cn/hr instead of 5 cm/hr. Unknown amount of data

was lost. Replaced chart and pen. Operating normally.
PERRY SOUND

Operating normally. Replaced chart and pen. Batt. O.K.
HEDTKE SOUND

Operating normally. Replaced chart and pen. Batt. O.K.

J-128  Wednesday, 5-8-91 2.00
SOB-2 H2S
Operating normally. No adjustments were necessary.
SOH-2 MET
Operating normally. Chart 0.K.
SOH-2 SOUND
Operating normally. Replaced battery.
PERRY SOUND
Two chart jams in 48 hours caused loss of an unknown
amount of data. Replaced meter batteries.
HEDTKE SOUND
Operating normally. Replaced main battery.

J-130  Friday, 5-10-91 3.00

SOH-2 H2S

Operating normally. Replaced Lead Acetate, Renewed

chart. Full Calibration. Minor Span & Optics adj.
SOH-2 MET

Operating normally. Renewed chart. Calibration 0.K.
SOH-2 SOUND

Operating normally. Chart, Pen, & Batt. 0.K. Full

calibration. Small adjustments to meter & recorder.
PERRY SOUND

Some data loss due to previous chart jam. Chart, pen

T Y - N PO e g



J-133

J-135

J-137

J-140

& batteries 0.X. No calibration adjustments were needed
for sound meter or recorder.

HEDTKE SOUND
Operating normally. Chart, pen & Batt. 0.K. Calibration
required no adjustments to meter or recorder.

COLORTEK
Replaced colortek cards..No apparent color change.

Monday, 5-13-91 2.00
SOH-2 H2S

Operating normally. Minor adjust. to Span & Zero.
SOH-2 MET

Operating normally.
SOH-2 SQOUND

Operating normally. Chart, pen & Batt. 0.K.
PERRY SOUND

Operating normally. Chart, pen & Batt. O,K.
HEDTKE SOUND

Operating normally. Chart, pen & Batt. 0.K.

Wednesday, 5-15-91 2.00
SOH-2 H2S

Operating normally. Adjusted Flow, zero & span.
SOH-2 MET

Operating normally.
SOH-2 SOUND

Operating normally. Chart, pen & Batt. 0.K.
PERRY SOUND

Operating normally. Chart, pen & Batt. O.K.
HEDTKE SOUND

Chart jammed, lost several hours data.

Friday, 5-17-91 3.00

SOH-2 H2S
Operating normally. Renmewed chart. Full calib.
Adjusted optics and zero.

SOH-2 MET
Operating normally. Renewed chart. Calib.0.K.

SOH-2 SOUND
Operating normally. Renewed chart. Replaced Batt.
Full Calib. No adjust. to meter, but chart recorder
is getting very unstable when making zero adjustment
indicating need for overhaul.

PERRY SOUND
Operating normally. Renewed chart. Replaced Batt.
Full calibration. No adjustments required.

HEDTKE SOUMND
Chart jammed. Some data lost. Renewed chart and
replaced batteries. Full Calibration..Meter 0.K.,
adjusted recorder down 1 db.

COLORTEK
Replaced colortek cards. No visible color change.

Monday, 5-20-91 2.00
SOH-2 H2S

Operating normally. No adjustments necessary.
SOH-2 MET

Operating normally. Replaced chart.
SOH-2 SOUND

Operating normally. Replaced pen, chart & batt. 0.K.
PERRY SOUND




J-142

J-144

J-147

J-149

Lost 13 hours because pen ran dry. Replaced pen,
chart & batt. 0.K.

HEDTKE SOUND
Lost 67 hours due to major chart jam. Replaced pen,
chart & batt. 0.K.

Wednesday, 5-22-91 2.00
SOH-2 H2S

Operating normally. No adjustments necessary.
SOH-2 MET

Operating normally. No adjustments necessary.
SOH-2 SOUND

Operating normally. Replaced chart.
PERRY SOUND

Operating normally. No adjustments necessary.
HEDTKE SOUND

Lost 44 hours data due to several chart jams.

Cleaned and adjusted chart drive, but was unable

to localize a specific fault. Replaced main batt.

Friday, 5-24-91 3.00
SOB-2 H2S
Operating normally. Renewed chart and replaced
Lead-Acetate. Full calibration, but no adjustments
were necessary.
SOH-2 MET
Operating normally. Renewed chart. Calibration 0.K.
SOH-2 SOUND
Operating normally. Replaced batt. Calibration check
required minor adjustment to recorder, none to meter.
PERRY SOUND
Operating normally. Replaced chart and Meter batts.
Calibration checked - No adjustments were necessary.
HEDTKE SOUND
Operating normally. 1 minor jam. Chart and pen O.K.
Calibration checked. Adjusted recorder up 1 db. No
adjustments required for sound meter.
COLORTEK CARDS
No visible color change. Did not replace cards today.
Monday, 5-27-91 2.00
SOH-2 H2S
Operating normally. No adjustments necessary.
SOH-2 MET
Operating normally. Chart 0.K.
SOH-2 SOUND
Operating normally. Chart & pen 0.K. No adjustments.
PERRY SOUND
Inoperative due to chart jam. Some data lost. Batt.0.K.

HEDTKE SOUND
Operating normally. Replaced Meter batteries.

Wednesday, 5-29-91 2.00
SOH-2 H2S
Operating normally. No adjustments necessary.
SOH-2 MET
Operating normally. Chart 0.K.
SOH-2 SOUND
Operating normally. Chart, pen & Batt. 0.K.
PERRY SOUND
Several chart jams. Collected only about 6 hours
data. Adjusted chart drive. Chart, pen & batt. 0.K.




J-151

HEDTKE SOUMND
Operating normally. One of the batteries seems unable
to retain a charge. Replaced meter batteries.

Friday, 5-31-91 2.00
SOH-2 H2S
Inoperative...No power...Drilling finished.. Last
data collected was about 2:00PM, 5-30-91. Power will
be internittant from now until Rig is moved to new
location at HGP-A, so any additional data will not
be valid because time correlation will be unknown.
SOH-2 MET
Same as above
SOH-2 SOQUHND
Same as above, but left station running because of
battery backup "night" be sufficient to capture some
additional data.
PERRY SOUND
Chart jammed again. Several hours lost. Was definately
able to localize problem to chart paper, nmot recorder.
Replaced meter batteries and Recalibrated equipment.
No adjustments necessary.
HEDTKE SOUND
Operating normally. Replaced chart & Pen. Replaced main
and nmeter batteries. Recalibrated instruments. No
adjustment required for meter or recorder.
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H2S CHART REDUCTION -- SOH-2 Station
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