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INTRODUCTION

The first meeting of the Ascension Advisory Committee (AAC)
was held at the University Park Hotel, Salt Lake City on December
10 and 11, 1987. The meeting was convened by Howard Ross as part
of a University of Utah Research Institute (UURI) quality
assurance (QA) program for the Ascension Island Geothermal
Drilling Project. Mike Wright and Howard Ross indicated in
introductory statements that this meeting was a QA function whose
intent was to promote discussion, and to seek expert advice and
technical opinion on the plans for operations in January, 1988.
It was not a purpose of the meeting to conduct an in-depth
technical review of past project activities. An agenda of the
meeting and list of attendees is attached. Each of the review
committee members signed an agreement to keep data and
information confidential.

Dr. Mike Wright opened the meeting with a brief description
of the status of the project and a charge of responsibilities for
the AAC. He stated that the objectives of the meeting were to
enable UURI, EG&G, and DOE to:

1) Achieve a better understanding of the reservoir(s) found
by the present well; and

2) Determine the most favorable strategies for obtaining
production from the well.

As a format for the meeting the DOE project team would present
the results of exploration work accomplished to date, and would
then seek suggestions and advice on the project. Wright
indicated that the meetings should be informal, and that the
review committee should:

1) Ask for any information not presented that was believed
to be needed;

2) Feel free to question, think out loud, probe, or suggest
alternatives;

3) Spend enough private and group thinking time to ensure a
quality result; and,

4) Leave written comments and suggestions.

Presentations were then made by Dennis Nielson, Otis Day,
and Susan Stiger to provide background information in addition to
that received by mail in advance of the meeting.

PRELIMINARY COMMENTS, DISCUSSION AND CLARIFICATION

The AAC convened in the late e¢-ening for private Committee
discussion following the presentations and dinner discussions of
December 10. The following preliminary questions and the
Committee’s answers and comments were identified by the AAC for



further discussion on December 11, These five items are quoted
substantially as received in written form by Ross from the
Committee:

1. 1Is there reason to continue (with the project)? Yes. The
high temperature, epidote mineralegy, and possibility of a
convective temperature gradient at the bottom of the hole all
indicate the probability of a resource, but the location of the
resource is unknown. Negative factors are that there is no
significant permeability in the present hole, and there may be no
convective temperature gradient in the hele. (The temperature
versus depth data indicate the possibility of, but do not prove
the existence of, a convective temperature gradient in the bottom
portion of the hole. A convective gradient would be caused by
large quantities of upward-moving hot waters, and would be a very

positive factor.)

2. Where is the target? The most likely leccation indicated to
date is deeper, and the geologic risk could be reduced by
drilling inte the same postulated vertical fracture system that
was encountered at 8000-9700 feet, but at a greater depth. The
epidote argues for the system being deeper. The lack of a
convective gradient would indicate that there is not & convective
cell horizontally near the current wellbore, and therefore there
is a low probability of encountering adequate permeability
lateral to the present wellbore at the same depth as the current

well bottom.

3. Are there data or interpretations that have not been
presented or made yet that would change these conclusions? What
is the current geologic model? What can be said about structural
permeability and conductivity at depths > 10,000 feet? Do we
need to be in the riff fracture system? Where are the rift
boundaries relative to the well? What does the seismic data say

about the target?z

4. what are the drilling constraints?
a) Deeper along the current wellpath (i.e., 2000-3000 feet)
1. Technical
a} pipe strength
by foam/mud circulatiop
c) rig capacity

2. ILogistical/Economic
h) Target the B000 foot fracture at 10,000 - 11,000 feet
with the 9700 foot zone at 11,700-12,700 feet measured.
c) Do we neced 2000-3000 feot additional penetration?2

1 Explanatory note in parantheses added by Ross.

2 Answers to these questions were provided by the DOE
Project team on December 11, 1988.



5. How will the well be evaluated?
a) We fecl that the evidence is conclusive that there is
inadeguate permeability in the current well, and more well
testing is unnecessary except for shut-in surveys. Is there
disagreement with this conclusion?
bh) What is the test program to evaluate the well after the
next operations are completed? How are the current well
testing equipment limitations going to be addressed during
the next tests in order to better quantify the reservoir
paramecters?2

DISCUSSION

A broad digcussion followed Lthe presentation of these
guestions, answers and comments. Some new data were presented
but most of the four-hour discussion related to interpretations,
the geologic/rescrvolr moedel, and drilling methodology. Plans
for future drilling and testing were presented by the project
tecam and then discussed in considerable detail.

Numerous comments were made during discussions which are
considered significant and are not stated in the Recommendations
and Conclusions. They generally fall into two categories:
comments and questions regarding the data presented, and those
relating to drilling/testing options for future work.

The AAC concurs with UURI that a geothermal system is
present on Ascension. The exploration program to date appears to
have been well managed, in spite of difficult logistics. It
appears that UURI has solved 65-70% of the exploration problem in
finding high temperatures in the first decp well test, cven
though adequate permeability has not yet been intersected. The
expleration has been completed in a systematic, professional
manner and can point to good results to date. It i1s noft unusual
to drill several holes in a newly discovered gecothermal system

before commercial production is achieved.

Data presented to the Ascension Advisorvy Commibtleo.

The thermal gradients are not that high, and the p# of
fiuids (a2t 6.2} is not that low. (JI)

Why the big hole size rveduction in A #1272 {(J1) - A cosl
consideration made by the Alr lorce.

There should be a note on the mud logs where the COp
detector was defective. All inaccuracies with the mud lcg
should be corrected (c.g., the notation of a limestone



horizon below 8000 ft.). The log is a permanent record of
the well- it must be as accurate as poessible. (JI)

There appears to be no sustained production at these 8000 -
8500 foot COp kicks. Therefore (this reservoir) is either
of small volume or low permeability. (JC)

The pressure-temperature profile is similar to {some at}
Baca- from static to flowing cools it off (in the production
zone). {(SP)

In Hawaii the {above mentioned) cooling phenocmena results
from flashing in the formation which is not sclely a
function of limited permeability. (JI)

Was the increase (to 30%) in ecpidete gradual? (TM} HNo,
immediate. (DN)

PDid you stop at 10172 feet because epidote decrecased (from
30% to 10%)?2 (JC) - No, it was a funding limit. (DN}

The schematic diagram of the reserveir indicates that you
arcn't concerned about the decreasing epidote. (JC)

The schematic diagram is misleading- isn't the reservoir
realily fracture zones? (J1} - Yes. {DN)

my significant upflow {(in the hole) will be seen as
igsothermal., (JC,JI)

Any possibility that the tool got hung up at 8000 feect? (JC)
Yeg, don't know for certain. {(DN)

If we ran a temperature survey now {shut in) it would
indicate that the anomaly {at the CO3 zones) has decreased.

(M)

The permeability is so low that we have not yel
distinguished transient buildup from recharge. (JC)

The only real evidence for a convective gradient is ab the
hottom of the hole. {TH)

In many cases the epidote s » halo around the systom
ahove and/or lateral. (5P)

Could the higher temperatures ~ince epidote formation be due
to the island sinking? (TM} il ig a possibility that we have
considered. (DN)

If appears that you (UURI) have solved 65-70% of the problem



in finding high temperatures- but not yet the permeability.
{JC}

Future drilling/testing options.

How much deeper can vou get - to 2000 feet? (SP) - We can go
about 1000 feet with foam; to go deeper (2000-3000 feet) we
need to have fluid in the hole. (0OD) '

There are only two (reasonable} approaches {(for seeking
production) from the present hole- both involve going

deeper. (SP)
a) enter fracture set {encountered earlier) at greater

depth- there is some risk in dropping ocut of a 30 degree
hole to go more vertical (the dogleg may decrease the depth

that the rig can achieve},
b} continue along the present hole trend and take the

geologic risk of hitting another fracture.

You should probably kick off deeper rather than laterally
and shallower. {TM)

Would you stop at 1000 feet with no significant production?
( SMP)

I would rather continue 3000 feet than go 1000 toc 2000 feet
laterally. (SP)

There is no evidence for more permeability laterally along
strike. (JI)

There is no evidence for higher temperatures by going
laterally; the problem is this is a single shot. You should
maximize the probability (of intersecting higher
permeability, temperature) by going deeper. (TH)

Won'’t you loose permeability by going deeper? (SHMP)

It depends where you are - not necessarily true in the
Imperial valley {Republic’'s w=zlls near the Salton Sea}. (SP)

It sounds like there is some interest in crossing the cold-
hot contact at the edge of fhr =y<fem- does this satisfy the
present aim of the hole, or just geologic interest? (JC)

Does anyone really want to drill laterally, or is this issue
resolved? A& convective system off to the side would be
indicated in the temperature logs. Subcommercial wells on



the subcommercial edge of a commercial reservoir with a
productive capacity of only a few thousand pounds per hour
that are a few thousand feet from commercial production
wells have been observed to show convective temperature
gradients. The limits of application of this field
observation could be tested by numerical modeling. (JC)
The best evidence for a convective gradient is near the
bottom of the hole. (JC)

S50, for the purposes of the present well, the chances are
better to go deeper than off to the side; if there were two
or more holeg left in the program, one might prefer to drill
laterally to better define the geology. (TH)

What about cementing off the CO; zone? (DN)
Not necessary- the permeability is too low. (TM)
Probably would not hold, would only be a band aid
across it. {5P)
Enough cemont for 1150 linear feet of hole went into
the earlicr cement job. (0D}

It is a matter of differcential permeabililty- the bigger

fractures took the cement. (JI)
You can’t get cement particles to go back into the

narrow [ractures. {SP)

cason not to plug off the hole at depth? (LA)
Time, monecy, risk- yvou may cement yourself in; Have to
i1l hole with sand or mud to get cement in. (85P)

—

ANy

Not enough permeability to worry about. (THM,SP)
It is not a major thief zone. (JC)

What about testing hefore we start? (S5, PMW)
First do a shut In temperature/pressure survey as a
baseline, (1M}
Open up valves- gradually. (Rapid production of the
hele fluid could cause wellbore collapse)., {5D)
Probably won’i be able to get a good fluid sample.
{TH,JC}

There hasn't been a good presszure Uransient test veb- should
be done. (TH)
Has cquipment on site been medifiad b permit a gond flow

test? (SP)
Yes., (55)

How much time should we spend to try to get the well to
flow? (DN)



¥You may be unable to drill ahead further if you get

commercial flow. If you aren’t stopped, you haven't
got it. No sense in trying to stimulate flow when you
are air drilling and den’'t have production, (SP)

If you could drill hole A $#2 why not put it at the
intersection of the N-5 structures and the rift fracture
set? (JI)

This is the steepest topography on the island. (DN)

In attempting sidetracking at about 6000 feet, be aware of
temperature problems with the Dynadrill. You have a better
chance with a turbine drill than with a whipstock. {SP)

The well position should have been surveyed more frequently
to know what the angle was. (SP)

In Hawaii the perceived rift margins are not that
productive; diking cuts down on permeability; the margin is
too far away. (JI)

RECOMMENDATIONS AND CONCLUSIONS

The AAC was asked to provide a handwritten summary of
principal conclusions and recommendations at the conclusion of
discussions and prior to departing from Salt Lake City. These
thoughts would then be prepared in report form and distributed to
the AAC for editing and revision. The Committee’s principal
conclusions and recommendations follow.

1. We recommend drilling deeper to confirm the existence of a
commercial geothermal resource. The temperature, CO7 zone,
epidote mineralogy, the two low-preoductivity zones, and the
possible rollover in temperature gradient toward a convective
gradient below 8200 feet indicate that a geothermal system may
exist. The most preobable location for the system is at depths
greater than 9700 feet. However, the possibility of intersecting
a commercial regource lateral to the present hole above 9700 feet

is low,

2. Ignoring potential budget impacts, we would recommend:
a) Running a statlc pressure.temperature survey before
proceeding.
b) Deepening the current well ~=hile holding or slightly

dropping angle, The well should be deepened until the
gecleogy indicates there is no longer any potential for a
resource, or the mechanical limitations terminate the
drilling. At this time, additional temperature/pressure
surveys should be conducted before sidetracking.



c)y If no production is found, sidetrack the well at an
appropriate depth to intersect the 8200 and 9700 foot zones
2000 to 3000 feet deeper. We do not feel that this well is
the appropriate place, from a risk standpoint, toc do more
testing or ceoring, although these would be important during

later development.

3. 1If budget constraints force one option, then sidetrack the
well at the shoe and direct it to intersect the 8200 and 9700
foect zones 2000 to 3000 feet deeper.

4. The following drilling parameters should be considered:
a) Turbines should be used for sidetracking if sidetracking
is to be attempted at circulating temperatures higher than
225 degrees, instead of Dynadrills.
by Sidetracking in the vertical hole section near the shoe
is preferred. Deeper sidetracking increases the risk of
losing the hole, but decreases the fcootage that needs to be
drilled.
¢} Direction and deviation should be monitored
systematically, and bottom hole assemblies should be
modified as necessary to prevent doglegs and maintain
desired angle.
d) If foams/air 1s vnusable, drill with water/polymer /mud
depending on material availability. The preferred system
would depend on the productivity encountered: 1) low
productivity could be handled with viscosified water- full
returns with water. 2) High productivity- lost circulation
could be handled with prehydrated bentonite and high
temperature dispersants and fluid loss additives. With the
current logistical problems, it may be more prudent to quit
drilling in the high productivity case, and test the well.

5. The test program following completion of the well should
include both production and injection testing. After a brief
clean-out production period while coming cut of the hole, conduct
an injection test and run a temperature survey while injecting, a
pressure falloff test, and a peost-injection temperature survey.
Permeability-thickness preoduct and skin factor should be
calculated from the pressure falloff test results. Subsequent
production testing should include, if practical, step rate
deliverability testing, as well as pressure buildup tests to
identify permeability-thickness product, skin factov, and initial
reservolr pressurce. Splnner surveyvs may be useful at a later
date to characterize changes in individual zone contribution
time. Following the production test, or if the well is not
productive, conduct static pressuvrr ~»nd bPaemperatuce surveys to
identify the temperature gradient.

owver
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