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November 15, 1991

MEMORANDUM

TO: . Honorable William W. Paty, Chairman

Department of Land & Natural Resources -
Honorable John C. Lewin, M.D., Director
Department of Health

FROM: Murray E. Towill

SUBECT: Geothermal Injection Strateqgy

Attached is the response of our consultant, GeothermEx, to
our request for information on injection particularly as it pertains
to Puna Geothermal Venture’s plans to inject non-condensible gases,
including hydrogen sulfide, along with the other spent geothermal
fluids.

This report raises a possibility that the injected gases
from KS-3 and KS-4 and perhaps KS-1A can "breakthrough" at the
production wells causing, as it did at the Coso Hot Springs field, a
decline in power generation and the need for a costly surface
hydrogen sulfide abatement system.

We understand that CeothermEx plans to cenduct furthsr
studies and possibly model the predictive behavior of the injection
wells for another client. We will share this information when and
if it becomes available.

Should you wish to explain this matter further, we will be
happy to arrange a briefing for you by the author of this report.
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Attachment
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MEMORANDUM

To: Mr. Gerald Lesperance Date: October 23, 1991
Department of Business, Economic
Development and Tourism
State of Hawaii (DBEDT)
130 Merchant Street, Suite 1060
-Honoiulu, HI 96813
Fax: (BOB) 586-2536

From: Subir K. Sanya]/{cz / Page: 1 of 6
Vice President %~ :

Subject: Geothermal Development in the Kilauea East Rift Zone--
Status of Reserves Assessment and Injection Strategy

This memo addresses some basic concerns regarding the status
of reserves assessment and the development of an injection strategy for

waste water and gases from any power plant to be developed within the
Kilauea East Rift Zone (KERZ).

It is generally agreed that a considerable amount of
exploitable geothermal reserves exist in the KERZ and possibly in the
other rift zones of the Rig Island. For example, the Puna Geothermal
Venture (PGY) has been able to convince sophisticated investors and
major {inancial institutions that at teast a 30 MW (gross) power plant
could be supgorted for 30 years from the reserves within a 500-acre
partion of their leasehold. In facit, the Szientific Observation Holes
(SOH) program of the State of Hawaii has confirmed the existence of a

much Targer geothermal system within the KERZ than had been proven
before by commercizl developers.

Figure 1 shows the temperature distribution at the -4,000
foot datum ébelow sea level) within the PGV’s Teasshold before the SO
wells were drilled. In figure 1, from a report written in 1990, the
temperature contours on the western flank of the rift are dashed
indicating the extrapolated, and therefore unverified, nature of the
contours, because no wells then existed on the western side of the rift;
for this reason, in 1990 the only proven reserves were considered to
exist on the eastern side of the rift and over a few hundred acres of
the leasehold in the vicinity of the HGP and the Kapoho State wells,
Figure 2, drawn in 1981, shaows the temperature distribution within the
KERZ, at the -4,000 foot level, after the SOH wells had been drilled.
Comparing figures 1 and 2 one can conclude the foilowing:
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n Well SOH 1 confirmed the prior temperature extrapolations to
the western side of the rift, thereby nearly doubling the

proven thermal anomaly in the vicinity of the PGV project
area,

L] Well SOH 2 extended the high temperature anomaly, in the
northeast direction along the rift zone, several miles
beyond the PGV project area.

= Weil SOH-1 aisc indicated the presence of a reservoir
boundary on the western flank of the rift, symmetrical to

the reservoir boundary indicated by well Lanipuna 6 on the
eastern flank,

Besides confirming the existence of a large thermal anomaly,
these SOH wells also encountered fractures, thereby proving the
existence of exploitable reserves. These wells have confirmed and
substantially expanded the proven and probable reserves within KERZ.
Thus, the State funds in support of the SOH program have played a major
role in establishing the extent of commerciai geothermal resource
prospects within the KERZ, as well as helping define the boundary of the

reservoir, which needs to be known for planning geothermal fluid
injection areas.

The best injection strategy for the commercial development
of the KERZ is yet to be decided upon. For example, an optimum
injection plan for the PGV project has not yet been clearly established.
As regards the PGY project, the need for injection (of 100% of the
produced mass) {is primarily for environmental reasons: the dispesal of
the waste water and gases from the power piant. The production wells
would not rely on injection pressure support.

The original plan of PGV had called for injecting the waste
water and gases in a well (or wells) ouiside the southeastern boundary
of the reservoir in the vicinity of well Lanipuna 6; this is a "dry"
hole, and therefore, assumed not to be in communication with the
reservoir. lLanjpuna 6 was known to have encountered a relatively
shallow (below 2,000 ft depth) zone of apparently high fiow-capacity,
which could be used for the disposal of waste water and gases through a
well or wells to be drilled into this zone by PGY. The assumption
underlying this plan was that the reservoir pressure could be maintained
at an acceptable level without any injection into the reservoir;
however, this assumption has not yet been validated by numerical
modeling of the reservoir behavior. GeothermEx $s scheduled to conduct
such modeling on behalf of Credit Suisse in a few months.
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Assuming that the reservoir would not need injection

pressure support, the above-mentioned plan appears reasonable.
Normally, injection outside the reservoir over a long period would not
be feasible because the injection pressure would continue to rise due to
the lack of any reservoir depletion by production. Fortunately, in this

case, injection outside the producing reservair appears feasible because
of two reasons:

n The vary high flow capacity of the target zone.

x The relatively small volumetric flow rate (about 1,200
gallons per minute) of waste water requiring disposal.

The original plan for injecting outside the reservoir was
meant to eliminate the possibility of cooling due to any premature
breakthrough of the cooler injected water to productien wells., The plan
for injecting the gases as well as waste water from the production wells
into the subsurface was based on the desire to eliminate the following:

» major cost of abatement of the noxious component (H,S) from
the non-condensible gases, and

»  emission of the residual gases (mainly CO,}, after H,§
removal, to the atmosphere.

The total volume of gas emission to the atmosphere from this project
would be small compared to many other geothermal projects because the
fluid at the KERZ appears to have a re?ative]y small amount of total
dissolved gases. However, the cost of H,S abatement would be a
significant burden because, even though the total gas content s small,

the H,5 content in the KERZ fluid is high compared to other geothermal
projects. '

There are two obvious questions as regards the above-
mentioned injection plan:

] Would the water flow rate in the injection stream he.
sufficient to allow injection of the gases?

. Would the gases or the injected water find their way to the
ground water system or even to the ground surface?

Injection of gases in a well requires a minimum amount of
simultanepus water injection; otherwise the injection pressure would
become impractically high. It {is expected that the available waste
water injection rate would be nearly enough for gas injection. However,

3
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some make-up water from ground-water wells would have to be used to

augment the injection stream. Fortunately, PGV appears to have an
abundant ground-water supply.

We believe that the danger of gases or injected water

appearing on the ground surface or in ground-water aquifers is very
small for two reasons:

. The targeted injection zone is much deener than the local
‘ground-water aquifers.

] The gas concentrations would be diluted by mixing with the
subsurface water in the injection zone and partially
consumed by reaction with subsurface.fluids and rocks.

1t is theoretically possibie, but largely impractical, to
model the possible interaction between the gases and water injected into

the target zone and the overlying ground-water aquifers, because of the
following reasons: '

. No practical numerical modeling approach exists that can
simultaneously model the fiuid flow, heat transfer and
compiex interactions between the gases, water and rocks in 2
non-isathermal ground-water system.

= No information exists on the hydraulic as well as chemical
nature of the target injection zone or the exact chemical
nature of the injection water and gases.

We have recently learned that PGV is reconsidering jts.
original plan and now intends to inject into wells KS-3 and KS-4 and
perhaps KS-1A, located within the production area, instead of in wells
outside the reservoir. This plan has two advantages:

" It eliminates any potential leakage of gases or waste water

into the ground-water aquifers.

] It would provide some pressure support to production weltls.

However, it also has two potential disadvantages:

» Possible cooling of production wells due to the hreakthrough
of cooler, injected water, and

x possible breakthrough of the injected non-condensible gases
at the production wells.
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We consider the second disadvantage to be a more serious concern.

The only geothermal field in the U.S. where non-condensible
gases from production wells are being injected into the productien
reservoir is the Coso Hot Springs field in Caiifornia. At Coso Hot
Springs, the injected gases have broken through at several production
wells. This has caused the following problems:

m The power generation level has declined dus to the incraase
“in the gas content of the steam.

n The capital cost has increased because of the need to
install an H,S abatement system not originally planned for.

» The operations and maintenance costs have increased due to
the need for H,S abatement.

. A gas discharge permit had to be obtained from the local air

gol]ution control district which was not originally planned
or.

It is possible that these problems would occur at the KERZ given the new
injection pian.

It is theoretically possible to forecast the extent of the
cooling and gas-breakthrough probiems by reservoir modeling; but given.
the complexity of the problem, the scanty knowledge about this
geothermal system and the relative lack of data, such modeiing is
difficult, if not impossible, at this time. Gaothermtx will, however,
develo? such a model on behalf of Credit Suisse after the PGV’'s driliing
and well-testing activities are completod. Hecause of our substantial
axperience in modeling this aspect of the Coso Hot Springs field, we
anticipate being able to accomplish this difficult modeling task.

PGV points out that while the production and injection wells
at the KERZ are closer to each other than at Coso Hot Springs, the
vertical distance between the production and injection zones would be
higher. However, this fact cannot be fully assessed until well KS-8 is
tested and PGV updates their production/injection strategy.

Finally, it is worthwhile considering the steps that can be
taken by the DBEDT to improve the confidence in the geothermal energy
reserves underiying the KERZ and to help define an .optimum production/
inject{on strategy. We believe that the most practical step that the
DBEDT can take at this time is to help finance drilling and testing of
exploratory wells, either slim holes or production size wells. We do

5
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not believe that other technical activities, such as surface
exploration, laboratory studies or computer modeling, by themselves,

would be effective in improving the confidence of investors in the
geothermal development prospects in Hawaii.

After 15 years of geothermal exploration and the
construction and operation of a demonstration power ﬂlant for 7 years,
only 30 Md (gross) of power is under development in Hawaii. If the
ultimate goal of 500 MW of nowar on the Big Island is to be reaiized, a
minimum {nvestment of 2 billion dollars would be necessary, not counting
the enormous cost of a subsea cable. This amount of investment
obviously cannot be funded either by the State or the Federal
government. Major financial institutions and most equity investors
would be willing to fund a power plant development only after the
reserves are confirmed by dri1iing and testing of wells; exploration
activity cannot be debt-financed. Surface expioration, laboratory
studies or computer modeling, without a simultaneous program of drilling
and well testing, would not have any attraction to potential debt-
financiers or aven most equity investors, and therefore, would not
provide any impetus towards geothermal development in Hawaii. Indeed,
bacause they are not "bankable,® such studies would serve only to delay
commercial geothermal development {n Hawaii. By contrast, an impetus
from the DBEDT is al1 the more necessary now that the drililing,
environmental and public relations problems in the PGV and True-Mid

Pacific projects have cast a shadow on the futurea financing prospects
for geothermal development in Hawaii.

If‘you wish, I would be prepared to explain and amplify the
above ideas, illustrating them with comparable case histories of several

other fields, and answer any related questions in a meeting of the DBEDT
and other concerned parties. :

Best regards.
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To:

From:

TELEFAX
Mr. Gerald 0. Lesperance Date: December 11, 1991
Energy Division
DBED
Fax: (808) 586-2536 Pagez 1 of 1

Murray C. Gardner
Executive Vice President

In reply to your request, we think that the tasks additional to

those discussed/costed by HIG that should be considered for State funding

include:

1.

Any useful new proposals from HIG; Don Thomas indicated in the
Novembe: %, 1991, memorandum; "Cost Estimates for Geothermal
Program” that some geophysics proposals may be forthcoming.

Future SOH site selection by the program team. This was
recommended in GeothermEx’s October 11, 1991, memorandum to
you. For this, personnel time for photo/map analysis, travel
and field examination, and reporting should be included.

Direct costs for ground/air travel should also be considered.

[ estimate the total cost for this to be about $12,000. If the
professional time is already in staff budgets, then it is just
a matter of getting the work done; direct costs may be $2,000.

Site specific environmental work for future SOHs once the
tocations are picked. Harry Olson apparentily has some ideas
about contractors for this. I estimate $60,000.

Additional temperature and pressure runs and hole
1nstrumeqtation in the original SOHs. I estimate $15,000 for
the initfal installation work by contractors, $8,000 for data
interpretation and reporting, and $60,000 for continued
monitoring, periodic equipment inspection, maintenance,
replacement of tubing and chambers as required, data
interpretation and reporting.

We already added $15,000 to the geophysical task for initial

gravity work under the Cooper-Moore proposal. This may be increased

depending upon results. It would be worthwhile to re it
$20,000 for expansion nf oravity wambk {n +hn VEDT? A fﬁff?“aﬂna?9lff°“a‘
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TELEFAX
To: Mr. Gerald 0. Lesperance Date: December 9, 1991
Energy Division
DBED
Fax: (808) 586-2536 Page: 1 of 15
From: Murray C. Gardner *

Executive Vice President

Subject: Transmission of review of HIG proposals

Herewith are our comments on the submission by HIG of proposals
and budgets for scientific work to be funded by DBED. The detailed
analyses of the proposed tasks have been prepared by me with assistance
from senior specialists for each of the disciplines. Please review the
comments in confidence as you indicated would be done. 1 look forward to
discussing the issue with you. [ ant1C1pate be1ng in Honolulu late Tuesday
afternoon, December 17 and Wednesday morning, in the event you want to meet
prior to the TAC meeting on Wednesday.

I feel competent to address the issues of the HIG proposal, but
it would be preferable to have others (Sanyal, Greensfelder) take a more
active roll, including on-island appearances in the future. Some
discussions and explanations of interpretations are not easily put into

memoranda and reports and would make memoranda to burdensome for readers.
We can talk further about this issue at your convenience,

Best regards.
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Drilling design and direction is a matter for expert drilling engineers,
not for GTAC or Geoscience program personnel. The drilling program
should not be overburdened with projects that interfere with the
principal objectives of determining downhole temperature, pressure,
deliverability of wells and reservoir conditions. The selection of
locations of SOHs may be usefulily guided by knowledgeable members of
GTAC, but extraneous input may be counterproductive. A future
memorandum and report by GeothermEx will propose and explain driliing
methods for new SOHs under Task 2 of our contract.

The integrated DBED program is understood to have the
objectives of encouraging geothermal exploration and development, while
protecting the fresh groundwater system and the environment, and
assuring resource development with minimal impact on the continued
productivity of wells drilled into the geothermal reservoir. ODBED is
less concerned with subsidizing the growth of staff functions and
research at HIG and other agencies which conduct idealized scientific
investigations. The rationale by HIG that some percentage of a total
DBED budget should be expended to support scientific research is not
defensibie. Each scientific investigation should justify its own
funding. If scientific programs cannot clearly be applied to
identifying and confirming the extent of the geothermal reserves, or

methods of conservation and economical development, they should be
funded elsewhere,

The State has undertaken its geothermal program to
ultimately obtain the acceptance by and funding from financial
institutions for the continued development of geothermal resources in
the State. We agree that resource identification, reservoir assessment,
resource management and environmental documentation all contribute to
the acceptance of geothermal resources by such institutions. However,
some of the programs submitted by HIG are impractical and/or have been
proven to have Tittle value to operators and financial institutions at
geothermal fields elsewhere. Some of the Geoscience proposals may be
professionally endorsed and represent worthwhile investigations which
should be supported, perhaps by the University of Hawaii or the National
Science Foundation, but not by DBED. Programs which are not appropriate
for support by DBED include those which: 1) conserve great amounts of
core for possible use of future generations; 2) analyze 300 samples to
store and compare data when 50 analyses would be sufficient for
interpretation by a trained investigator; and 3) conduct surveys which
have already been tried and shown to have no useful application to
mapping geothermal reservoirs in Hawaii.

It is acknowledged that drilling as an alternative to
laboratory investigations is comparatively expensive; for example, one

3
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month of rig standby may consume more than $100,000. However, this
should not be a reason to expend similar amounts of money for
unnecessary scientific programs. The following sections of this

memorandum objectively discuss the merits of the several subtask
proposals of the Geosciences program.

2. Comments on the Geology Program

The principles of the geology program appear well-founded.
The aspects of core "curation" presented by Or. Thomas were discussed in
detail in our recommendations in the memorandum of November 6, 1891
entitled Review of Core Data from State of Hawaii Scientific Observation
Holes, SOH-1, SOH-2 and SOH-4. The core curator {Ms. R. Evans?) should
be primarily responsible for this recommended work; "student help"
should only be involved for fetch-and-carry assistance. This is work
for professional staff. Ms. Evans should have access to senior geologic
staff for confirmation of her interpretations and discussions of sample
intervals selected for geochemical and XRD investigations.

The concept of total core splitting remains controversial.
The cost-benefit to geothermal development of core splitting is
questionable at best. Our opinion is that only the footage which is
jdentified as meaningful to a study of reservoir conditions during the
preparation of the core summary should be split and preserved for
archive. It is simply not necessary to split every part of every flow
of the repetitive sequence of eruptive rocks, especially the upper
several thousand feet of each hole. As we have recommended before
(October 11, 1991) in a memorandum entitled Recommendations for SOH and
Geothermal Assessment Proqrams, one hole may be selected for splitting
and archiving for future scientific investigation. The costs should
then be assessed against those of alternative tasks if arguments are
presented for any further splitting. In any case, the core curator

should not be distracted from urgent technical tasks to split core at
this time.

The budgeted cost for technical curation of $57,824 is
appropriate if it is for the scientific aspects of this work, not for
core splitting and preparation. If the costs of the wages of graduate
students ($12,720, plus fringes) and materials and supplies {($8,000) is
partly for core splitting, it should be reduced to $6,360 for wages plus
fringes for general assistance and $3,000 for supplies, inclusive of any

core splitting and preserving. This would reduce the total budget from
$57,824 to about $47,000.

Two specific geological proposals are presented: Whole Rock
Chemical Analysis and Study of Secondary Miperalization. Both are

4
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important studies, although both are less applied to the development of
geothermal resources than to academic interest. It is unlikely that the
rocks from Mauna Loa volcano will have meaningful differences in
reservoir characteristics than those from Kilauea. There may be small
difference in initial structure, thickness of individual flows, silica
content, gas inclusions and so forth that affect alteration and
permeability.

It also remains to be proven that the work could lead to the
ability to map the areal extent of fresh and saline water alteration
episodes, and the impact of such alteration on reservoir permeability,
The salinity of fluids circulating in the KERZ are best determined by
sampling during flow tests of wells. Although salinity affects
development practices, it has already been shown (in geothermal fields
in the Imperial Valley and elsewhere) that highly saline geothermal
fluids can be economically developed for power production.

The cost of the proposal for Chemical and Mineralogical
Characterization of SOH Cores (Sinton and Hulsebosch) is determined by
sub-sampling and preparation. The number of samplies should be reduced
to that number necessary to fulfill the goal of confirmation of
description of cores, Every flow unit need not be examined. We have
recommended an initial selection of 60 samples rather than 300. The
proposer has stated that he wants this study to be precursor to later
proposals to outside funding agencies. This should not be viewed as a
valid reason for expending OBED budget to obtain detailed volcanic
stratigraphy. We recommend that $12,000 be initially budgeted for this
task, including a complete report. The work should be closely
coordinated with core curation.

The budget of the specific proposal for Mineralogic
Assessment_of Reservoir Fluid Conditions. SOH Geothermal Drill Holes
(Sykes) is also determined by sample preparation and laboratory
analyses. There may be some redundancy in preparation of sections for
petrography with the Sinton proposal. With reduction to about 60
additional samples for XRD, microprobe and SEM analyses, plus the fluid
inclusion work on 15 samples, and commensurate reduction of personnel
time, the budget should be $10,000, including a complete report to
confirm the existing (binocular) descriptions, and discussion of
relations of alteration to permeable zones, fluid rock ratios, fluid
composition and paragenesis.

The total budget for the geological subtask as presented
here is:

Curation $47,000
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Chemical/Mineralogical

Characterization 12,000

Mineralogical Assessment
of Reservoir Fluids 10,000
Total $69,000

This contrasts with the estimation in HIG’s proposal of $133,479.
3. Comments on the Geochemical Subtask

GeothermEx has generally supported the principlies and
program of the geochemical subtask in a previous memorandum (October 11,
1991), We recognize that the work may be redundant with U.S Geological
Survey programs in the KERZ; however, the program appears necessary to
contribute in a timely way to a State EIS, to evaluate and forecast

contamination possibilities, and to guide any future exploration in
Hawaii and other countries.

There are some details of the program presented which are of
questionable technical value and therefore questionable cost-benefit
value. The principal criticism of the geochemical subtask proposal is
of the attempt to marry the publicly funded geochemical program to a
geothermal reservoir modeling and engineering program that is the
responsibility of private operators and their consuitants under the
regulation of DLNR. In other words, analytical data and interpretations
resulting from geochemical surveys should be obtained by operators at
their cost in the course of their reservoir management programs and sent
to DLNR for State review and use for regulatory purposes. . Furthermore,
we think that the personnel classifications and costs in the proposal
are not realistic for this work. It is clear that this work would

extend for more than one year. The following specific comments relate
to the geochemical subtask.

I. With respect to the relationship between the subtask and the
four stated program objectives:

A. ASSESSMENT OF RESOURCE POTENTIAL OUTSIDE OF THE KERZ

To the extent that data are not already available for
Maui and other counties, and Hawaii County outside the
KERZ, this appears to be a reasonable program objective,

It is also consistent with general geothermal exploration
practice.
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B. CHARACTERIZATION OF THE (DENTIFIED RESOURCE IN YHE KERZ

Continuous monitoring of “"shallow" groundwater wells
throughout the rift for temperature, water level and
conductivity, combined with monthly sampling for chemical
and isotopic analysis is 1ikely to produce a tremendous
volume of data. Based on our experience reviewing
similar data collected at projects elsewhere, there is
considerable likelihood that the volume of data will
greatly exceed the reasonable needs of a modeling subtask
or any questions about the groundwater system. It is
possible, for example, that 1ittle or no variation in
temperature, conductivity or chemical composition will be
seen for months or even years at many or even all of the
data collection sites.

As an alternative, we suggest that the "shallow"
groundwater sources be sampled once every six weeks for
one year, with temperature, water level and conductivity
measured at the time of sample collection, and isotopes
analyzed initially and after twelve weeks only if there
are changes in chemical composition. If the chemistry at
a given site shows significant variation during the year,
more frequent data collection at that site can be
considered. If there is no significant variation during
the year, the data collection interval should be
increased to 3 or 6 months during the second year. A
shorter interval might continue at sites known to be
close to geothermal injection locations and thought (from

a conceptual hydrogeologic model) to be susceptible to
injection effects.

The subtask description would be clearer if the
approximate number and Tocations of "shallow" wells
available for sample collection were included.

It is not clear why the State should fund or conduct the
sampiing and analysis of "deep" fluids and gases from new
and existing private geothermal exploration holes and
geothermal monitoring holes, uniess as a paid service for
the private operators. Private operators involved in
exploration and field development are likely to be
collecting geochemical data from well tests and downhole
sampling. If they are not, they are missing
opportunities for obtaining valuable information needed
to meet their own program objectives.

7
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LOMFOENTIAL

It is possible that some operators may be poorly funded
or using geochemical programs and methods which are
poorly designed. Perhaps the State should consider: 1)
setting up guidelines for mandatory geochemical methods
and data collection, based on standard industry ,
practices; 2) requiring that all operators follow these
methods; and 3) requiring that copies of essential
laboratory results be filed immediately with the State.

Included i? the data to be generated are radioactive
isotopes €', T, and Rn. Although we agree that se1ect§d
analyses of T may be warranted, the need for data on C
and Rn is questionable. In our experience, these
isotopes have been of little use in resource assessment,
even though they may be of scientific interest.

RESERVOIR MANAGEMENT SUPPORT

As stated above, it is not clear why the State should
fund or carry out routine analyses of production and
reinjection fluids on a long term basis, unless as a
service paid for by the private operators. All
responsibie operators collect these data.

However, individual operators may not be very concerned
with the integration of their data with those from other
parts of the KERZ, or with modeling the KERZ as a whole.
Therefore, it appears appropriate that a private
operator’s chemical data, coliected according to standard
industry practices and formatted in standard fashion,
should routinely be made available for modeling by an

appropriate party as discussed below in our comments on
reservoir engineering.

ENVIRONMENTAL DOCUMENTATION

This documentation should be considered an integral part

and objective of the shallow groundwater data collection

program discussed under program objective B, above. Al

chemical analyses, water levels, temperatures, flow rates
and well locations should be carefully and systematically
compiled into a computer database.

II.  With respect to the budget:
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We are concerhed about the proposed team of one lab analyst,

one lab/field technician and a graduate student. This team structure is
less than optimal in terms of seniority and continuity of personnel.

It is unlikely that the analyst wiil be able to perform an
adequate and quality job of determining dissolved species, gases,
stable isotopes and radicactive isotopes. It is stated that some
analytical support costs for the use of equipment not available in Puna
will be needed, but no detail is given. Realistically, the Puna analyst
should be able to perform high-quality analyses of dissolved species,
A1l of the remaining analyses should be performed by outside labs
specializing in gases or isotopes. The projected costs of this outside
work should be documented; the budget of $8,000.00 for analytical
services seems low.

If it has been established that the Puna l1ab analyst can
produce high quality, reproducibie data on dissolved species, then gas
analyses may be considered for addition, but only with back-up from
outside sources to confirm data quality. We are very cautious about
this because we have seen too often that labs attempting to provide too
many services experience probiems with data quality.

Another major concern is continuity of lab personnel. The
use of a graduate student to assist with data compilation and
interpretation needs to be controlled carefully. The lab analyst should
not be invoived in compilation and interpretation because the analyst
needs to concentrate his/her efforts on analytical methods and data
quality. A few analysts are also capable of data reduction and

interpretation, but not many and probably not someone funded at the
proposed $28,800/yr. '

The graduate student will need to work closely with the
analyst to monitor results, and both need to be monitored by someone
with experience in geothermal geochemistry to assure that attention is
focussed on appropriate tasks. Is this senior person Dr. Donald Thomas?
1f so, this should be discussed even if funded from other sources. In
other words, a serious full-time activity is proposed under the
geochemistry program. Timely and accurate results must be produced, and
continuity from one graduate student to the next must be ensured. The
budget may be adequate if sampling and analyses of deep geothermal
fluids from operators’ wells and equipment for continuous monitoring is

excluded. If this is the case, a budget of about $160,000 is not
excessive,

4. Comments on Geophysical Subtasks
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The passive seismic and gravity surveys addressed in the
introductory section are appropriate and potentially useful in
furthering our understanding of the geologic structure and seismicity of
the KERZ. However, the vertical seismic profiling (VSP) has doubtful
utility, as discussed below, in the discussion of that proposal.

Concerning passive seismic studies, the letter (and the
proposal by Drs. Cooper and Moore) does not describe priorities or
phasing of the five tasks comprising this report. In our view, this
omission represents a potential for inefficient use of resources. Most
of the stated research objectives are reasonable, with one exception.
We believe that the data which are proposed to be gathered to evaluate
the possible movement of reinjection fluid and contamination of

groundwater are unlikely to have the resoliving power to answer such a
question.

Gravity surveys should be confined to one or a few traverses
of closely spaced stations, perpendicular to the trend of the KERZ, and
located near and west of Puyulena Crater, and should be tied to the
previous regional survey. Although no budget request has been made, a
minimum task as described above could be supported.

1. Comments on the Proposal to Conduct an Analysis of
Seismic Activity on the Kilauea Fast Rift Zone (KERZ)

A. General Comments

The scope of work proposed is reasonable and potentially
useful in defining the structure and seismicity of the KERZ in ways that
may illuminate hydrothermal systems and potential geothermal drilling
targets. As it stands, however, the proposal does not set forth
priorities and relative levels of effort for the five elements or task
inctuded. While each of the tasks (excepting the use of VSP) is likely
to be worthwhile, the proposers do not explain how the data, analyses,
and resulting models are to be integrated.

It is important that the scientists and students undertaking
this work have sufficient (that is to say, advanced) skills in
geophysical forward and inverse modeling. Qualifications of the
principal investigators have not been stated. The time allocated to the
principal investigators (7 person months) may be insufficient for
satisfactory completion of the HV0 seismic data analysis. The duration
of such a project would need to be at least one year, and two years is a
more reasonable duration for the ambitious effort; adequate time to
plan, conduct, modify, and repeat modeling procedures is vital, Rushed
research is not a good investment. The proposed budget, appropriately

10
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reallocated according to the priorities described below, may be adequate
and is certainly not excessive.

We feel that an incremental approach, in which successive
phases of work build upon preceding ones, is required to achieve maximum
benefit for the dollar resources expended. Too many elements are
included in this proposal; VSP and microearthquake portable arrays
should be omitted.

A large amount of high quality data has been collected by
the HVQ array of permanent seismographic stations over the past 22
years, and little work appears to have been done to analyze and
interpret these data in relationship to hydrothermal activity and
geothermal targets in the KERZ. Klein and Koyanagi (1989} have
presented a comprehensive, brief summary of the seismicity of the
Kilauea region, as observed by the HVO network. They point out that,
since 1985, virtually all shocks with M>1 have been detected and
Tocated. The maps and cross sections presented in this article suggest
that swarms of shocks have occurred around Puulena Crater and some
geothermal wells, especially HGP-A,

We believe that the first step in any research program on
seismicity of the KERZ should be a truly thorough analysis of the HVO
seismic data set, at least for the period since 1985. This work should
precede collection of new seismic data with portable equipment, but
might well be accompanied by conduct and interpretation of one or a few
densely spaced gravity traverses transverse to the KERZ, in the general
vicinity of Puulena Crater and perhaps to the west. The analysis and
interpretation should include a variety of procedures for analysis of P-
and S-wave travel times in order to interpret seismic velo¢ity
structure. Geophysical inverse modeling should include models which
incorporate constraints based on other geophysical (e.g., gravity and
aeromagnetic) and surface geologic data (e.g., dike occurrence}. Source
mechanism studies are addressed below, with spatial-temporal analyses of
hypocentral locations.

Short-term microearthquake surveys with state-of-the-art
equipment (PASSCAL portable seismographs) may be appropriate following
thorough analysis and interpretation of available data. In this way,
structural and earthquake source features developed out of the HVO data
may be methodically selected and investigated.

Spatial-temporal windowing of hypocentral locations should
be an important part of the program to anaiyze and interpret the HVO
seismographic data. This would serve to isolate swarms and possible
relationships among swarms, which may jlluminate hydrothermal systems.

11
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In additional, these analyses should attempt to isolate and interpret
source mechanisms (from first-motions) characteristic of various swarms
and of structural features identified in the project, and of their
interrelationships.

No consideration is given to the use of "calibration shots”
to establish first-order receiver delays for observing epicentral areas
of interest. This may be more useful than microearthquake surveys, and
would certainiy be more valuable than the VSP work described in the
companion proposal. However, it is recognized that a variety of
logistical and institutional problems may be encountered in conducting
this kind of work.

B. Comments oN THe Frve Listep Researck Tasxs
1. Analysis of P-Wave Travel Times to USGS Stations

Research procedures for this task are not defined. It might
be assumed that forward (ray tracing) and inverse modeling (two- or
three-dimensional?) of travel time residuals would be employed, and both
ought to be, as well as hypocentral relocation procedures. Use of
"master-event" methods is not mentioned but is Tikely to be beneficial.
None of these techniques, nor their probable resolving power, are
discussed, nor are specific objectives described.

2. Construction of Initial Velocity Model

Use of zero-offset VSP profile data is proposed. However,
the accompanying proposal on that subject states that the maximum depth
of exploration is to be 2,000 feet. How useful can such shallow data
be? It is said that published velocity models for "deeper" (deeper than
2,000 feet?) structure will be used. The comments above, under task 1,
indicate the types of analyses that are appropriate and which will serve
to model seismic velocity structure to depths of at ieast 20 km. This
work, together with task 1, may be expected to engage skilled
seismologists for at least one year. <

There is 1ittle advantage in investigating travel times if
deep structure (to depths of at least 10 km) is not to be modeled. VSP
profiling is not necessary, and would be of Tittle help unless carried
to depths of at Teast 10,000 feet in many wells, in the basic structural

modeling that needs to be done. This is discussed in our comments on
the VSP proposal.

3. Microearthquake Array Study

12
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This is potentially valuable as presented. However, it
should not be part of the same proposal as task 1 and 2 above. Rather,
it should follow satisfactory completion of that work.

4. Calculate P- and S-wave Slowness (etc.)

This properly belongs to tasks 1 and 2, and, as commented,
needs to be discussed in detail. Vp/Vs ratio mapping is potentially
useful, but should not be attempted before very thorough modeling or
veiocity structure, forward and inverse, is completed.

5. Earthquake Locations and Source Parameters

This task has not been defined, but important objectives and
methods are noted above (under “General Comments").

6. Suggestions for Further Exploration
These should not be considered at this time, but may become
important in the future, following completion of tasks 1, 2 and 5, if
those tasks are thoroughly done as described in the comments above.

2. Comments on the Proposal for Acquiring a Zero-Offset
Vertical Seismic Profile (VSP) in SOH

In the discussion of the first proposal, it was explained
why this work would be of little use. The least attractive aspect of
this proposal is its small maximum depth of exploration, just 2,000
feet. We fail to see how such shallow structural information can be an
important part of the kind of work needed to illuminate the structure of
the KERZ and its hydrothermal systems. VSP to depths of 10,000 feet in
many wells might be useful, but that should not receive consideration
until much other work has been completed, 7.e., for some years.

From these comments, it follows that the budget for
geophysics is recommended to be about $115,000.00, including gravity
surveys, for the proposal to Conduct Analysis of Seismic Activity on the
Kilauea East Rift Zone by Cooper and Moore, as redefined by our

tecznica1 advice. This contrasts with the $140,887.00 proposed for the
work.

5. Comments on the Reservoir Engineering Subtask (including Hydrological
Modeling)

We have maintained that numerical modeling of the geothermal
reservoir is not an appropriate effort and expense for the State of

13
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Hawaii, and particularly for the DBED {see memoranda of October 11, 1991
and October 23, 1991, by Gardner and Sanyal respectively). Workovers,
additional measurements and tests of SOH-1, -2, and -4 are, however,
appropriate works to be continued under the SOH program supported by
DBED. Specifically, temperature and pressure measurements and
monitoring should be implemented as soon as possible in the SOHs and
perhaps HGP-A. This work should be conducted as before, by experienced
professional scientists and technicians. The work should not be used as
a reason to augment or train inexperienced staff. This is work that
must be accomplished routinely and continually if data are to be
accurate and useful, and should be conducted in its entirety by
contractors and consultants with proper equipment. The State would also
be exposed to general liability if its personnel perform this work.

1. Comments on_the Propgsal for Resérvbir Engineering

We agree with the proposal that high priority should be
given to monitoring downhole pressures in wells HGP-A, SOH-1 and -
possibly Lanipuna 6, if it is available. (Lanipuna 6 is not likely to
be made available as long as the operator is 1iable for damages.) Long-
term monitoring of the reservoir response to future production/injection
at the PGV plant will provide important data on reservoir properties.
This monitoring should have priority over possible tidal monitoring in
wells SOH-2 and SOH-4, particularly in view of the limited number of
data loggers acquired for the SOH project.

Running of downhole temperature surveys should also be
undertaken, as suggested by the proposal, but should not be conducted if
significant pressure responses are occurring. Removal and
reinstallation of capillary tubing to conduct temperature surveys
generally causes a displacement of the pressure data, as it is very

difficult to return the tubing to exactly the same depth in the
observation wells.

However, it will be necessary during such a Tong-term
pressure monitoring program to remove the tubing periodically for
inspection and possibly replacement. The inspections and temperature
surveys could be conducted at the same time. The cost of removing and
reinstaliing the tubing in the three wells on a periodic basis and
possible replacement has not been considered in the budget. We would
suggest that inspections should initially be done on a three monthly

basis; the frequency can then be changed depending on the condition of
the tubing.

2. Comments on the Proposal for Hydrologic Medeling

14
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We agree with the proposal that modeling is an important
part of reservoir management for the KERZ. However, in order to
accomplish the objectives described in the first paragraph of the
proposal regarding the interaction of the shallow and deep systems, it
will be necessary to construct a single model of both systems rather
than the two separate models discussed. In addition to this overall
model, it will also be necessary to construct a separate, more detailed
model of the area that is presently being exploited to thoroughly
evaluate geothermal reservoir productivity issues. Both of these models

should be based on a detailed conceptual model, as mentioned in the
proposal.

The proposed budget also suggests the modeling will be done
as a research project by a graduate student and that the principal
investigators will have only a minimal role in the work. This is not
realistic. The State will be left with neither a useful product nor an
expert staff. Consultants will not be able to simply continue the work
from a graduate thesis product. Although the principal investigators
have considerable reputation in theoretical (rather than practical)
aspects of groundwater modeling, this experience will be unlikely to
suffice for geothermal reservoir modeling. GeothermEx is currently
working with an experienced groundwater analyst on a project involving
dewatering of a shallow geothermal system; much of his work is not
applicable to geothermal reservoir modeling by integrated finite
difference methodology. We cannot recommend any funding for this
proposal as it is presented. The task should be assigned to practical,

experienced professionals. The difference in budget is the total amount
of $167,000.00.

6. Conclusions '

On the basis of the proposals as written, GeothermEx advises
that DBED accept certain scientific studies and budget funds as follows:

Geology $ 69,000
Geophysics 115,000
Geochemistry 158,026
Reservoir Engineering 0
Reservoir Modeling 0
Total $342,026

. Additional budget may be committed elsewhere in the case of
use-it-or-lose-it funding. This should be done based on the merit of
alternative proposals, several of which have been suggested herein.

15
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Fate of Sodium Sulfide and Sodiunlﬂisﬁfffge SRR 53

in 5team Muffler Effluent

The chemical species generated by the treatment of geothermal
steam with sodium hydroxide (NaOH» include sodium carbonate (Na?ﬂ3),
sadium bicarbonate (HaHDD?, sodium sulfide (Na25>, and sodium
bisul fide (MaHS5)>. The forwuer two chemicals are enviremnmentally
benign and their dispoéal will have no significant effect on
grounduwater quality. Sodium sulfide and bisulfide can, howewver , haue
substantial impacts on water quality due to their toxicity at moderate
concentrations and their potential for odor generation at extremely
low concentrations. Hence_, the fate of these chemicals under normal
environmental conditions is of concern in considering their
production and disposal as a result of treatment of geothermal steam.

Hydrogen sulfide abatement from geothermal steam has been
accomplished in Hawaii by the injection of a 10X solution of sodium
hydroxide into the steam phase at a maole ratio of three moles of
sodium hydroxide to one mole of hydrogen sulfide. The pH of the
resultant solution will be in the range of 12 to 13 and hence the
predominant sul fide species in solution will be sodium sulfide.
Because a guantitative reaction of hydrogen sulfide to sodium sulfide
would reguire only two moles of caustic to one mole of sulfide, an
excess of caustic will be present that will maintain the pH at a high
level for a subhstantial period after the scrubber effluent is exposed
to atmospheric air. Upon exposure of the sodium sulfide solution to
air, the most important reaction that will occur is the oxidation of

the sodium sulfide. Hlthough the precise mechanism for the oxidation



the sodium sulfide. HAlthough the precise mechanism for the oxidation
of the sulfide inveolues a number of intermediate sulfur compounds
(polysulfides and thiosulfates>, the ultimate reaction product under
conditions of high pH is sodium sulfate (Na§ﬂ4). This conmpound is
found in most natural systems and is present at moderately high
concentrations in seawater and hence it is not considered to present a
significant hazard to water qgquality.

Even though the ultimate reaction product of the oxidation of
sadium sulfide may not be a problem, the rate of oxidation requires
some analysis. AR number of studies of sulfur oxidation rates have
been conducted under laboratory conditions: this research has been

reviewed by F. Millero in Marine Chemistrv. Uclume 18, 1986, pages

121-147. This work has shown that the rate of oxidation of sulfide is
quite variable but, in general, is very high. The half-1life of
sulfide in oxygenated water {(the time required to oxidize one-half of
the total sulfide present) ranges from 0.3 hours to a maximum of 65
hours with the times varying according to the temperature, pH, oxygen
availability_, and concentrations of other ions in the water. The
experimnental data that seems most relevant to the current case <(high
pH and high temperature? suggests that the oxidation half life of
sulfur would be less than a few hours in the presence of adeguate
oxXygen.

Because the gxidation rate is so high, it is likely that oxygen
will be the limiting factor in the conuersion of sulfide to sulfate.
The mnagnitude of the oxygen demand can be calcualted from the
estimated quantity of sodium sulfide generated. In the case of & well

test, sulfide production would amount to 61 pounds per hour for a



total of 480 hours (20 days>. The mass of sulfide generated would be
2.93 x 1011b5 or about 4.2 x 105 rmoles which would reguire about 8.9 x
1USﬂnlés of oxygen to oxidize the sulfide completely to sulfate.
This volume of oxygen is contained in 9.41 x 1ﬂqcubic meters of air;
given that the elevation of the discharge point is approximately 200
meters, this would be equivalent to the volume of air contained within
a percolation radius of approximately 22 meters down to the depth at
which the effluent would encounter the water table. The time ouver
which the effluent would be exposed to oxidation in the unsaturated
zone would, on the basis of rainfall percolation rates reported by
Stearns and MacDonald of about 2?2 meters per day in the Puna area,
amount to at least nine days. 6Given that the half-life of sulfide
oxidation is only a few hours_. the combination of lateral dispersion
of the percolating effluent and normal ground air mobility should he
sufficient to oxidize virtually all of the sodium sulfide discharged
during a well test prior teo its encountering the water table.

1f a portion of the sulfide survives the descent to the water
table_, oxidation of the sulfide can continue as the effluent mixes
with the groundwater. Rainfall recharge to the basal lens will

contain approximately 2.8 x 104

moles of dissoluved oxygen per liter.
Hence ., each mole of sulfide that surwvives must mix with approximately
5.6 x 1U1Iitre5 of rainfall rechatrge in order for complete oxidation

to accur. Lateral grounduwater migration rates have been estimated by

Orueker and Fan (Ground Uatey ., Yolume 14, 1976, pp. 340-350) to be

approximately 1.5 to 2 meters per day. Because the nearest well
down—gradient from the project site is approximately 2 kilometers

away (well number 2881-01) and the nearest source of drinking water is



about 4 kilometers, mixing of the effluent will occur over a period of
at least 660 days before the sulfide could impact an existing
agrounduater source. Juring this interval, 5.74 x 1031iter5 of
rainfall recharge will enter the groundwater table per square meter of
surface area of effluent plume. If the plume area amounts to slightly
rmore than 0.5 kn{ then the oxygen contained in the rainfall recharge
will be sufficient to completely oxidize the the sulfide produced by a
20 day well test before it can reach the nearest existing grounduater
well.

A major unkpnoun at present is the actual direction of
grounduwater flow in the Puna district. This presents a difficult
problem for monitoring the effect of geothermal discharge on the basal
groundwater systen. At the present time., the only way to be certain
of encountering a discharge plume would be to drill monitoring wells
that completely encircle the injection point. R possible method of
determining the direction of giroundwater flow would be to inject a
highly conductive solution (salt water? into the basal lens and
perform either a mis—a-la-masse survey arcund the injection well or
perform a time domaln electromagnetic survey around the injection

point.
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The abatement of hydrogen sulfide in gecothermal power plants has under
gone considerable change in recent years. More stringent regulatory
requirements for H2S abatement have increased costs. This paper will
review the history of abatement technology, discuss the effect of
operating conditions on the requirements for abatement processes,
review process choices for both primary and secondary abatement, and
provide two case examples of the economics of the Dow Chemical
Company’s GAS/SPEC RT-2 technology and the SulFerox* Technology
(1,2,3).

Early Abatement Methods

When the maintenance of air quality became a problem in the early days
of the geothermal power industry, effective technology was not
available to abate H2S in the condensate. To compensate, acceptable
practice was to abate H2S in the non-condensable gas using the
Stretford process. To achieve maximum overall H2S removal without
condensate treatment, condenser design shifted to surface condensers
which increase the H2S partition to the non-condensable gas. Even so,
H2S emissions from the condensate continued to be a problem for some
sites, and finally, technology to treat the condensate emerged.

An early method for secondary abatement of H2S in the condensate
revolved around the reaction of hydrogen peroxide and H2S.

H202 + H2§ ———> S°+ 2 H20 (1}

The H2S is oxidized irreversibly to a variety of sulfur species.
Improvement With Peroxide
Improvements were made in secondary abatement technology by using
ferrous sulfate in conjuction with hydrogen peroxide. Divalent iron,
Fe+2, reacts with peroxide to generate a hydroxyl radical, HO{ by the
following reaction:

Fe(II) + H202 ---> Fe(III) + OH- + OHe [2]
Small amounts of the Fe+2 substantially accelerate the peroxide
decomposition.  The hydroxyl radical reacts with the ionized H2S the

condensate. The rate of the overall reaction is reasonably fast.

OHe + HS- —> S§° + H20 [3]

* Service Mark of Shell 011
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There are draw-backs to this technology. First, chemical costs are
high. The hydrogen peroxide abatement reaction, the reaction between
sulfide and the hydroxyl radical, is not specific. The hydroxyl
radical will also oxidize elemental sulfur to a variety of sulfur
compounds. In addition, a portion of the peroxide will decompose to
water and oxygen, Iron consumption is also high because the iron
catalyst precipitates as both the iron sulfate and the iron sulfide.

FeSO4 + H2S —> FeS + H2504 [4]

Secondly, the iron sulfate/peroxide process results in process
problems, the precipitation of ferrous sulfide, ferrous sulfate, and
elemental sulfur. These compounds tend to settle in the cooling
towers basins of the geothermal power plant which require shutting
down the tower periodically for cleaning. The cleaning process
usually is manual, involving the use of shovels to do the job.
Furthermore, the jron salts will stain the equipment brown or red.

The iron sulfate/peroxide technology was used commercially at the
Geysers after 1974, The level of H2S abatement achievable with the
iron/hydrogen peroxide process was an improvement, but still did not
provide the air quality desired. To get that last bit of H2S reguires
a very large amount of chemical addition which was extremely expensive
and generated tremendous amounts of solids in the cooling tower.

The Development of Chelated Iron Technology (4,5,6)

In the burst of growth of geothermal power, there were a number of
cooling towers built with a corresponding increase in the pounds of
H2S emitted. In the Tate 70’s it became apparent that the volume of
H2S being released from the Geysers must be curtailed not only to
build new plants but to allow the plants that were running to
continue. Retrofitting of running plants to better abatement
technology would be required.

In searching for suitabie alternate processes, Pacific Gas and
Electric Company (PG&E) evaluated many primary and secondary abatement
technologies. During this period, Dow Chemical talked to PG&E about
adding a chelate compound to keep the iron in solution. Preventing
iron precipitation would substantially reduce catalyst cost. In fact,
it was thought a system could be develioped that did not require any
hydrogen peroxide. Preliminary tests were conducted. Dow and PG&E
conducted a research field trial in January, 1980, which abated 90+%
of the HZS. However, ali the sulfur appeared as elemental suifur in
the cooling tower. Since PGAE felt that the solid sulfur problem was
unacceptable, Dow and PG&E continued to work together. The low solids
technology was developed from this co-operative effort. This
technology converts H2S in the non-condensable gas to sodium sulfite
which subsequently is added to the condensate to solubilize the sulfur
produced by the chelated iron.



At this time, it appears that the old ferrous sulfate/hydrogen
peroxide process is no longer being used commercially. There
continues to be residual confusion in the geothermal industry about
the role of iron in the various processes. Some are not convinced
that the solubility problems in the earlier processes have been
conquered.

From the research program of PG&E and Dow, two technologies actually
evolved. The first technology (7) was an improvement of the hydrogen
peroxide process. The improvement was the addition of a chelating
agent to insure the solubility of the iron catalyst. This chelating
agent or ligand works to prevent the iron precipitation reactions that
occur with ferrous sulfate as the catalytic reagent. Furthermore, the
chelated iron is maintained entirely in an ionic form which
accelerates the peroxide decomposition reaction. Thus less chelated
iron is required to maintain an identical reaction rate. Different
chelating agents have different jron solubilizing strengths, and
change the speed of the iron reactions. This advancement was patented
by PG&E (7) and is commonly used in the geothermal industry.

The second technology (8) was the low solids process currently
marketed by Dow. This technology uses a ligand to solubilize the
iron, but it uses a completely different chemical reaction to abate
H2S. The iron reacts directly with the hydrogen sulfide to form
elemental sulfur.

2 Fe(I1I) Ligand + S(-2) —> 2 Fe(II) Ligand + S°[5]

This reaction is spontaneous and specific. The reoxidation of the
iron in the cooling tower allows the reuse of the regent.

Fe(Il) Ligand +1/2 02 ———> Fe(IIl) [6]

These reactions produce sulfur in the cooling tower water, just as the
other technologies discussed. However, use of the iron as a direct
reduction agent for sulfur allows the use of an additional oxidant for
elemental sulfur. The most effective oxidant used to date is sodium
or ammonium sulfite.

$°+ S03(-2) —> $203(-2) [7]

The reaction product is thiosulfate which is stable, and water
soluble. This material is compatible with the myriad of other
components in the geothermal condensate of the plants. The sulfite is
made in place by burning noncondensable gas and scrubbing the S02
formed. This allows the simultaneous abatement of both noncondensable
gas and the condensate without solid waste being generated or
processed.
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Both technologies use iron chelate. In the improved hydrogen peroxide
process, the iron chelate is merely a catalyst to decompose the
hydrogen peroxide. In the low solids process, the iron is present as
ferric (Fe+3), and actually oxidizes the H2S to elemental sulfur
directly.

Both processes are currently installed at the Geysers geothermal power
plants. Many units at the Geysers have switched from the hydrogen
peroxide based system to the iron chelate based low solids process to
reduce costs. Although the iron chelate is more expensive on a per
pound basis than hydrogen peroxide, chemical costs are higher in the
hydrogen peroxide based process. Unlike the ferric iron chelate,
oxidation by hydrogen peroxide is not specific to H2S, and, therefore,
requires more volume of hydrogen peroxide. Moreover, the peroxide is
only used in a once-through path while the low solids process is
reoxidized in the cooling tower and recycled a number of times. The
result is that the cost of the iron chelate in the low solids process
is significantly less than that of the peroxide. In addition, the
iron chelate does not have the reactive hazard of peroxide, and is
safer to handle.

Choosing an Abatement System

Choosing a practical and economical primary and/or secondary H2S
abatement system for a geothermal power plant requires analysis of the
factors affecting the individual plant site. Important considerations
include: (1) the level of H2S in the steam and the level of abatement
needed, (2) the partition of the H2S between the non-condensable gases
and the condensate, and (3) the volume and quality of sulfur that
might be produced. Sites with very low levels of H2S in the steam may
be able to design the plant so that only primary or secondary
abatement is needed; but not both. The H2S partition is profoundly
affected by the level of ammonia in the steam. As the ammonia levels
increase, the level of H2S remaining in the condensate increases.
Sites with ammonia in the steam will almost always require secondary
H2S abatement. The H2S partition is also a function of the condenser
design. Indirect cooling favoring H2S partition toward the
non-condensable gas. If a process that produces elemental sulfur is
chosen, sulfur volume becomes an issue because of the associated
disposal costs, particularly if the steam contains heavy metals that
may ultimately contaminate the sulfur. Large volumes of sulfur may
require additional processing such as re-melters to provide an
acceptable form for sale as opposed to landfill disposal.

There are several choices for primary H2S abatement in the
non-condensable gas. These will be discussed in terms of pros and
cons.



Stretford Process (9)

The Stretford process uses an aqueous solution of sodium carbonate and
anthraquinone disulfonic acid (ADA) with an activator of sodium
metavanadate. The process takes place in five or more steps. In
turn, the H2S is absorbed by the alkali, the ADA is reduced by a
sulfur shifted, elemental sulfur is liberated by dissolved oxygen by
air blowing. The process is technically capable of removing up to 99%
of the H2S in the non-condensable gas.

The sulfur is recovered by blowing air into the bottom of the
regenerator, or oxidizer, vessel where small particles of sulfur are
collected at the top as a froth. The sulfur froth is skimmed from the
solution and is filtered or centrifuged to remove the solvent from
the sulfur cake. Further sulfur processing may included re-melting.

The chemicals used in the solvent are stable with the exception of the
formation of sodium thiosulfate which is not regenerable. The
environmental exposure of vanadium through solvent Toss and that in
the sulfur product present handling and disposal problems.

LoCat** Process (10)

The LoCat process from ARI operates by absorbing H2S into an aqueous
phase where a catalyzed reduction/oxidation reaction converts H2S to
elemental sulfur through the reduction of iron from ferric (Fe+3) to
ferrous (Fe+2). The iron is held in solution by a chelant with the
iron concentration in the circulating solution in the range of 500 to
2000 ppm. The circulating solution permits the recovery of solid
sulfur and the oxidation of the iron through air blowing.

SuiFerox

The SulFerox process is a regenerable iron chelate based process for
removing H2S from gas streams. The H2S in the gas stream is reacted
with the iron chelate solution via a contacting vessel like a spray
tower or the proprietary pipeline co-current contactor. The H2S
reacts with the jron in the contactor to form elemental sulfur. The
circulating iron chelate is then regenerated using air sparging to
oxidize the ferrous (Fe+2) to the ferric (Fe+3) form and recycled back
to the contactor. The sulfur is recovered from the circulating
solution by processing a side stream through a filtration /water wash
in order to form a salable sulfur cake. The iron chelate is recovered
from the sulfur via a water wash and returned to the circulating
solution. Typical sulfur cake composition is 25 wt. % moisture. The
sulfur cake can be sent to a melter for further processing. The
technology is available from the Dow Chemical Company’s GAS/SPEC
Technology Group.

** Trademark of ARI Technologies, Inc.



Thermal Oxidation

Thermal oxidation of H2S in the non-condensable gas and subsequent
selective scrubbing with caustic results in essentially zero primary
H2S emissions and a solution of sodium sulfite. The sodium sulfite
when mixed with the condensate containing elemental sulfur, produces
soluble thiosulfate. This method is an attractive primary abatement
when used in conjunction with the RT-2 Technology in secondary
abatement.

The choices for secondary abatement have been discussed in earlier
sections of this paper. The choices include:

1. Ferrous Sulfate - An obsolete technology.

2. Hydrogen Peroxide - Used alone, it provides a process in
theory, but is not widely practiced due to high cost.

3. Iron Chelate with Hydrogen Peroxide - Broken into sub-groups

a. Iron-hydroxyacetic acid (HAA) - Solubilizes iron, but not to
the extent of Fe HEDTA. Minor degradation of the HAA results
in precipitation of iron. The reaction rate is not as high
as the Fe HEDTA.

b. Iron -hydroxyethylethylenediaminetriacetic acid (HEDTA) - The
Fe HEDTA solubilizes more iron and reacts faster. It is more
resistant to precipitation of iron caused by degradation.

In the above applications, the abatement achieved is over 90% of the
H2S in the condensate. Solubilization of the sulfur depends on the
ratio of the sulfur and the peroxide. In general, peroxide is not an
effective means of solubilizing sulfur.

c. GAS/SPEC Iron Chelate - Catalyzed to decreased reaction time
while continuing to solubilized high levels of iron. It has
the same stability as HEDTA.

4. RT-2 Iron Chelate with Sulfite - Provides over 95%
abatement in the condensate and in the non-condensable gas. I[f
sulfite is produced on-site, over 95% of the sulfur in the
condensate will be solubilized. Sodium sulfite can be produced
from the non-condensable gas by utilizing a burner/scrubber system
while achieving primary abatement. Purchased sodium sulfite will
achieve the desired solubilization of sulfur, but at a higher cost
and without the benefit of primary abatement.
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Case Studies Involving the SuiFerox and RT-2 Technologies

The following cases are examples of two different H2S abatement
applications in the geothermal industry. In the first case, only
trace amounts of ammonia are present in the steam. In the second
case, the H2S is partitioned between the non-condensable gas and the
condensate.

Case 1: The SulFerox Technology

The H2S partition is such that ali the H2S is in the non-condensible
gas. The steam condensate does not require any additional treatment.

The design basis for this case is as follows:

Non-condensible Gas Flow: 4.2 MMSCFD
H2S in non-condensable gas: 1.2 mole %

The SulFerox process was chosen to abate the H2S in the
non-condensable gas. The SulFerox technology utilizes a proprietary
iron chelate solution to abate the H2S in a continuous Toop process.
The ferric chelate is contacted with the H2S (Equation 5 ) in the gas
to form elemental sulifur in the reactor (Figure 1). The abated
non-condensable gas exits the contactor into the separator vessel and
is vented to the atmosphere. A side stream of the iron chelate
solution is further processed to the vacuum filter in order to remove
the sulfur solids from the process. This side stream is vacuum
filtered and water washed to produce a moist sulfur cake (25 wt. %
moisture). The purpose of the water wash is to recover the chelate
contained on the the sulfur. The water wash stream is then returned
to the circulating chelate. The ferrous chelate solution is oxidized
to the ferric state by sparging air into the regenerator vessel, thus
closing the Toop on the SulFerox process (Equation 6 ).

The material of construction for the SulFerox process is 304L/316L
stainless steel. Fiberglass, and Tined carbon steel vessels can also
be utilized.

The economics for the process are as follows:
Capital Costs: $883,000
Annual Operating Costs:
Power: $30,600
Chemicals: $ 105,000

The capital cost reflects a total stainless steel construction at July
1988 prices. The capital costs includes the license fee for the
technology.
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In this particular application, the SulFerox unit has been designed to
emit 20 ppmv H2S from the abated non-condensible gas. The unit can be
designed to meet more stringent H2S specifications with minimal costs.
The amount of sulfur cake produced in this case is 2 LTPD on a dry

basis.



Case 2: RT-2 Technology

In this case, the H2S in the steam is partitioned between the
non-condensable gas and the condensate. Hydrogen sulfide abatement
will be required for both phases and will utilize the RT-2 Technology
(Figure 2). In this application the non-condensable gas will be
burned in a thermal oxidizer which will convert the H2S into S02. The
S02 from the thermal oxidizer will then be further treated in a two
stage caustic scrubber. The scrubber has been designed to run at pH’s
that allow the S02 to react with the caustic to form sodium bisulfite,
while the €02 present in the gas passes through the scrubbers
unreacted. The sodium bisulfite produced from the thermal
oxidizer/scrubber unit is sent to the cooling tower circulating water
to solubilize the sulfur produced from the iron chelate - H2S reaction
in the condensate (Equation 5 & 6). This technology has been
discussed in the secondary abatement section.

The materials of construction are 304/316 stainless steel for the
thermal oxidizer and lined carbon steel vessels for the dual caustic
scrubber. The iron chelate piping is 304/316 stainless steel, The
prices reflect June 1988 costs for stainless steel.

The design basis is as follows:

Non-condensable Gas Flow: 3.5 MMSCFD
H2S in the Non-condensable Gas: 3.2 mole %

Condensate Flow: 800 GPM
H2S in the Condensate: 180 ppmw

The economics for the technology are as follows:

Capital Costs: $1.05 MM

Annual Operating Costs:
Power: $60,000
Chemicals: $900,000

The capital cost is for the Thermal oxidizer/scrubber unit and
associated piping. The technology fee is not included in the capital
cost.

The total sulfur emissions from the RT-2 design unit, including SO2
emissions from the caustic treaters and the H2S from the cooling tower
drift, is 2 1b/hr.
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FIGURE 2.

GEOTHERMAL POWER PLANT WITH RT-2 ABATEMENT SYSTEM
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Alaska Department of Natural Resources
Division of Oil and Gas
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Dear Mr. Schmitz:

In response to your telephone request regarding our Geothermal program, enclosed
are the following documents:

1. Rules on Leasing and Drilling Geothermal Resources.
2. Hawaii Geothermal Drilling Guide.
3. Hawaii Geothermal Blowout Prevention Manual.

If we can be of further assistance, please call Mr. Gordon Akita of the Flood Control

and Mineral Resource Branch at (808) 587-0227.
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HY:ek
Enc.



DRAFT

GEOTHERMAL INFORMATION FLOW CHART
STANDBY AND 24 HOUR COVERAGE
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e NOISE/H2S

i
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ENVIRONMENTAL HEAILTH QFFICE
HIT.O DISTRICT
NOISE & RAD. CLEAN AIR DOH ADMINISTRATION DBED' COUNTY COMPLIANCE
DATLY UPDATE DAILY UPDATE DATLY UPDATE

MON. DATA COMPLAINTS

*The concept of this operational plan is to have field staff gather data (complaint

investigation, monitoring data and updates on operations) and forward this data to the
Hilo Office. The Hilo Office in turn disseminates the requested data to various office
for their review. Both Air and Noise programs to use standard report forms. (Attached)
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GEOTHERMAL IYNFORMATION FLOW CHART

EMERGENCY RESPONSE OPERATIONS TO UPSET CONDITIONS

PUBLIC COUNTY AGENCIES

STATE AGENCIES

HGPA-Command Center

MEDTIA DOH Response Team
1. Field Monitors
2. Communicators

LBED--HUB

HEER

Given 1.

PGV

Activation ¢of the
response team will
likely be the result
of H2S or other
contaminants.
Assembly of the
response team may
take up to 2 hours.

Upon notification of a possible upset condition, the air personnel who may be on call

or at site would need to make a determination. The determination to be made is

whether or not to activate the DOH-Response Teamn.



DRAFT

DOH RESPONSE TEAM

ATR PROGRAM NOISE PROGRAM
GLENN KAWANISHI DONN HASHIMOTO
CLIFFORD FURUKADO NEWTON INOUYJE
ED MIYAMOTO AARON UENO
BACKUPS
OAHU STAFF QOAHU STAFF
GLENN TOMORI JOHN NAKASHIMA
BILL HASHIMOTO LARRY SHIRO

The response team is to consist of 2 components, the field monitors and the
cemmunicators. The field monitors responsibility is to monitor the issues (H2S, noise,
etc.) apply it to prevailing rules, permits, & standards if possible. Then forward this
information to the communicators located back at HGPA.

The communicator’s responsibility is to transfer information between the field
monitors and outside sources (State Agencies, County Agencies, Public, PGV, etc.) The
cormunicator is to refer complaint or medical complications to other scurces and not to
respond to media inquiries.
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House Approves Yast Energy
Bi11; ©11 Use Would Be Curbed
in Long Term

By Thomas K. Lippeen
Hazhington Fost Staff Writer

The House passed 2 sassive eneray bill vesterday that
would sffact virtually averyining from the structure of the
piettric whility industey to the amount of water used by
shower heads.

The 354 1o 37 vole came after 3 farge majority of
rembers easily defeated an attempt b6 meke ol companies pay
the rost of axpanding the nation's Sirategic Petroleu
Feserve. The Bil1 now goes to & corference witn the Serate,
which passed & siniiar mpature 3 40 4 dn February.

gither versien of the Tegislabion weulé have x vast
itpatt eventusily on the way Americans contume, Trangport
ana roguiats eleciricity, raturai gas and Tiguid fue's.

Both 51172 contein parts of Pregident Ruah's proposed
nationat snergy strategy, but the administrebion prefers the
Sanete veraion. Eagrgy Seoretary Janes D. Watkins eailed
yeaterday's vote "a major vickery for Preaident gush's
leadership” in erergy policy but saic the adaisistretion
whiects £ provisions that vould Timit state naburai ga:
reguletion and offshors oit drilling.

EInvironmental and conservation groups are Tukewsrm
about both versions, but prefer the souse bi% because &
wuld @ further dn using tax cradtns, faderel arants and
rardatory stancerds to corserve energy, wcrease officlency
2+ provets the cee of ~enewsble Tuels,

e chief architect, fep. Phitip R, Sharp [-ind.},
crairman of 40 Taergy and Commerte subcomnities, said the
legisiatoon would "reduce oif moorts by 3 eiiidon barreis
per day oy 2070, save the aquivaient of anciher 2 @illien
arreis per day ir elactricily and other ‘uels and cut
significantly she energy-reiated emisaions of carfon
gipxide, the chief grasnhouse gas.”

The United States consumes beut 17 miition barrels of
oil daily, dhoudt helf of b imperted. it was thet
vginerabi ity to imorted 01] - Mizhiighted by & sudden
price spt on Tuasday inspired by a reported poiier shif
in Saudi Arabia - that underiay a furious debate yesterday
zver thie nation’'s emergancy 03} reserve, The debaie cantared
on a proposa’ By Sharp 4o incresse the ressrve in g way that
woeld not sdd to the feders’ deficit - By having oil
companias bear the cost,

The Strategic Tetreiaum Beserve consists of ahout 51D
miiTion barreis of sovernment-owred oil stored in sait
caverhs i Texas and couisiena, Congress and $he Bueh

R A PATTERSOH LASOATES
T Xke Gtrest Kaitug, Hawafi 967344521
{30B) 262-5651

{B8) 260-530 (Fax) i

agree that the
reserve should ba
gapanded to one
biltion tarrals,
but duying that
auch ol at
Carrent oricas
wld cost mre
than 4 bithion,

shero hed
introduced a pravision that would have required oi]
inporters and refingrs Lo provide ore percent oF their
stocks each year, or the cash equivalent, urtil the recerva
was illed, The oi! industey strongly coposed the plas,
cziiing 72 & $15 bilidon tax that would ke paseed oa to
consumers. Adminisiration offieizls said Sush sould velo the
2371 iF <& contained this provision,

Share and Bap. Jobn D. Dingail {i-%ieh.), chairman of
the Enargy and Cosmerce Commities, arguac that the pian
snoiated S0 Tlov-cost ingurance” againgt oil supply
infareupiicns that would drive prives up and coat consumers
such sore than the estinmted haif-csnt 4 galion Sharp's pian
would entaii. But Democrsbs From o1] states joined
RBepubiicans to k111 the provision, 263 to 135,

Thet leaves the Bi'iien-barral Earpet i place but with
no mechanisn in the enargy biY) for Finarcing the requirsg
oil purchases. the Senatz versicr nas a provision
sncouraging the Energy Departmert io negotiate isases of of)
with groguciag countries, but exfended negoliaticns with
Saudi Arapia, venerueia and other producers Bave Sad
nowhere.

One reason for the intensily of yestanday's debate over
the o1 resarve was that 1t represented virtually ihe only
provisian in the it T

=

e e

he biil vouid not open addiiionad
aregs of the United Stales o oil exploration 2nd ia fact
would place most coastal wabers off |imits.

That would have Tessened the ratios's shori-term
yioneraniiity £ ofi cuboffs or embargoes. White the bi%S
wou's affect many irdustries, it would not open adéiiicnal
aregs of the united States o oi) expioration.

To the conf ary, it would place almost ail coasial waters
-except the @1f of Mexico and st of ihe Aleska area - off
jimit to further ofl developsent $or he nexd decade.
oreover, the Ditl would inbose no merdatory ofl
conservetion Sargets, such as an ncrease in faderal auta
miisage efficiancy standards.

The biit would nake it esster 1o build nuciear power
plants and naburzi gas pipeiines. It would sxiend feders!
toy cradits for invasteent i sofsr and geotherpal enargy
and provide a credit of 1.5 eents for each kilowatt Aour of
alettrioily generzted From wind or agriculiural Suel. it
wouid Timit to $160 2 manth the amount of tax-Tree parking
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JAPAN TO HELP REDUCE PRILIPMINE PONER SHORTAGE

FANILA, May 26, Revier - Japen's Expori-iaperh Bamk s
sxpacted to provide at Tezst US $710 aiiiien in new loane %o
fiely the Philippines overcome 168 desperats tleciric sower
shorsage, She Kaiional Power Corporation (KPC) seid on
Tupsgay.

A groap of industridiists said on Tuesday the
LUMArY s ner gowm;eat, expected o be headed by Former
defence chial Fidel Ramos, shou'd give iop priority te
aolving the power Grigis.

Tray said daily pmr blackouts had caused ®hiiipyine
wuus:ry 0 Tpse 0 biTiion pesos {3770 aiition} since the
begisring of March it the Manila area aieme,

SPD chaioman Mences'a0 de T2 Paz told reporiers aMe
yisiting Jjapan shat two Toans from the Sxim dark worth 3280
ritlion wouic be signed i Jane §o put up power Tines
“uiid 2 new 00 meganatt piant in ihe Balawn parinsila, west
of Manita.

He s3id the baw was aisc reaﬁv to put up for agprove’
t2 iis board o proposal for & $200 aittion ivan 10 the WPC
to buy $iesei-pewsrad movable gemersiing stations with §
capactty of 200 megaeatis for the southern isiend of
#indango.

Arother $225 & 11ion woirld Be used to develp 2
gactherne’ plart on Mount Ape, also on Mindanao.

¥indgnad, onee 90 ver cent dependent or hydro-power, hes
been badly affscted br & prolonged drought which has forced

8. A FA
2 ke Sredt

{&8) 2825651

Kaflua, Hawah B74-457
{808) 2605250 {Fax)

ENERGY

W 77-Mey-52 33 0:00

House Approves Vast Energy
Bili; 047 lise Would Be Lurbed
in Long Yerm

By Thomes X. Lippman
Xashingron Post S4aff Wrizar

The ieuss pessed g padsive onergy 817 yestarday that
weuld affect virtusily sverything from the stracters of the
eisctric viility induatry to the amount of waker used by
shower Neads,

The 381 to 37 roke tame afier & farge major ity of
nemgers easily defenced an abtenpt Lo make o7 companies pay
tha rret oF arnanning the netinn'« Ateatacic Petroleem
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ordersd 2 msh programna to buiid extra powsr piants and
eurd a chronic elestricity shoriage < the #hilippines that
has cawsed daily power Hlackouts of up to seven hours 4 day.

n & statemant, Aquino said 4he expected thad with the
sonipg rainy season, nower alacknuts thad have mpp.eu
“ndustty and angered private conzumers for severa) months
wou1d e redussd Lo a minium or completely eiiminated.

The blackouts have bewn caused by persistent breskdowns
of major power plande ard Dy 3 drought That has redared
hydropover gansration,

Jeapite Aouiro'e assurance, tha Japan lnteroatisezi
Sooperation Agency (Ui04) s2id in a sdudy publishes Soday
that the ponee binchouis woeld continue indefinitely because
of poor meirtenance,

he state-owned Nabione! Power Corp (HPC) eaid Jast weex
ihe crippling power shorisge would continve uniii 1384
hecause of iwadsquelte revecity of ihe country's power
piarie.

he goverrment's obarous procecure of wprov irg néw
power stalione had 4lso exacerbated the problen, ¥°%C
rresitent P20 Maiind said in 2 memprandum to dquine.

after titks with ratiyd on Yenday, Aqaing orcered o
trash programee U0 provide an gdditional 200-300 seqewaits
capacily on the main Philippine island of Luron within five
to sight months,

She a'so ordersd an ertra 50-700 negawatls for the
sguthern drought-strutic $3%ang of Mindanso, which relies on
rydropower Tor aloost 0 pet of generating capecily.
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administrat ion
agres that the
resarys shouid be
expanded S0 ona
bittion darrsls, o —— ———
bt buying that p— X
mich 0i at —
current prices — T o=
would cosi more  — -
than 48 Bi'Yion, . i —
Sharp hag
introduced 3 provision that would have required 91
inportars and refiners to provide one ﬁercen‘» of their
socks sach yaar, or the cash equivaient, unti’ the reserve
was Fi1led. The of! indugtey ztrongly epposed e plan,
saliing it a 15 bilidon tay st wou'd e passed an %o
congwades, Adrinistraiion officigly s4id Bueh wou'd velo the
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ihe cost of expanding the ratioe” Stratesic Peiroiew
Reserve. The D71 now goed to 3 rence with the Semate,
WRich passed a Siniler measure 4 to 4 in February.

Either version of the Tegislation wouTd heve a vast
imact sventuaily on the vay Awericans consume, transport
and reguiste g'ectricity, naturel qs and Tiauid fuels.

fath bills contain parts of Pregident Bush’s propbded
nationa) energy sirategy, but the administeation prefers {he
Senate version. Gnergy Secretary James 0. Matking calied
yesterday's vole "2 aajor victory for Presidemt Bul's
teadership” in energy policy bl said he adpinistrabion
objects te provisions theb weuld Dimit sfate ratural gas
reguiation and effahers oif drilling.

Environmenta! snd conearvabion groups zra dhesarm
adout both veraions, st orefar tha Wouse biil decaime it
weuld go further i wsing Lax eredits, fedwrel grants and
mandatory standards o conserve eneegy, intresse efiiciency
and promote Sh: wse of renewable Tuzis.

it chicf architect, Rep. PRitip R. Sharp (B-1nd.},
chaioman of an Gnersy and Commerce aubtommitiea, e4id the
T3 slation would “reduce ofl inperis by 3 miliien barre’s
per day gy 2070, save the squivalent of another 2 aitiion
barreis per day in electricity end other fueis and ot
signficantiy the energy-raiated emissions of carbon
dipxide, the chie greehoyse ges.”

The United States corsuges about 17 militon barcels of
oil dally, abod Ralf o § dmporied. It was thet
veinerabitity to saperted 017 - nighlignted by 1 sudden
price spert &b Tuesdey faspired By 2 reporled policy shift
in S2uG¢ hrabis - that Jaderisy & furious deliste yesterdey
over 4hs nabicn’s apergancy oid reserve. The debate centersd
oh 3 proposal By Sharg 1o increase the reserve in 3 way that
wolTd not add to the Tedersd deticit - By heving of
compa) 143 bear the cost.

The Strategic Peirsieum Reserve consists of about 310
miiiion tarrels of govermnent-owned all stored in saly
pavarns in Texas and Lowisiana. Congress an€ the Bush
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pitl if it contained provision.

Sharg and Rep. v O. Dingeil (3-Mich.), chairman of
vhe Energy and Comerce Commitiee, aroued thal the plan
wounied to "low=cast insursnce” against ofl sipply
interruptions that would drive prices up aad cost consamers
mich sore than the estimated balf-ceni a gallon Sharp's plan
wriié enfail. But Democrats from of} stales joined
Repubiicans to ki) the provision, 263 to 135,

That eaves the billion-barrel target in place bul with
no sechanism in the enargy bilY for Firancing the requirad
i} purchases. The Senate version higs & wrovision
enzouragine the Enerqy Depariment to negotizte leases of off
with producing countrizs, dut exiended regotiations with
Saudi drgbie, Veneruela and obher progucers have ied
rovhere,

g roasor Tor the intensity of vesterday's dedate over
the il reserve was that it represented rirfually the only
arovision in the biil The b1l would not open acditions!
sreae of the United States o of} explorstion and in fact
would ¢lace most coastal watsrs off Liaits.

That sou'd have Tzasanad the mation’s short-tarm
vainerabiiisy 4o il cuioffs or smbergosz. ¥hiie the hii)
would affoct sany industrise, 11 would net sper additional
grees o the Unitsd States 4¢ 9%1 evploratios.

To the contrary, i would piaze amet 217 coavtal waters
-except the G4iF of Mexice and most of ine Alaska arez - off
Timt to further 01! developmaet for the nant Cecad,
orsover, the bi11 vould imposs ro mendatory of!
copgsrvation targets, such s an intrssss in Fadara! aulo
mileage efficianey standards.

The bilY would make it easter to build sucieur sower
plants and natural gas pipniines. 15 would extend Fadord
tax credits for iavestment in soler ang genthermel energy
and provide a credit of 1.5 cents For mach xilovait hour of
etectr fcity generated from wing or agricuiturs’ fusl. 1t
you'd (TRit to $100 & month ghe amount of tev-free parking
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that ceployers could provide sach worker. Empioyers could
provide up to $80 2 morth in Sax-Tres transit passes, mn
inorease from the currest imit of §21.

Mpgt of the provisions of the SE-Litle 511} would have
{ittle immediste impact on consumers ar businesses. Over the
coming decade, however, the legisTation would: revoiubionize
the eischric ubility indusiry; Tead the aubo industry to
produee more vahisles that run on fusls cther $han gaseling;
increase the eneray officiency of buiidings, Ao%ers and
apolisnoes; incresss the use of motural gas, and pump more
thay 315 3iT779en inte energy research and deveioment.

§ithough the Bill is the most ambilious energy
lagiaistion o come out of the House in more than 10 yesrs,
tha dehate ahoit it wee in many ways the story of the dog
thaz didn't haric: Haedly o werd was gaid sheut the
provizions that would change feders! regulation of the
aractric wiiTity industry, which 3 year ago coamed cartain
50 5o the moat controvarsial parke of the &i13.

The rouge bi0T, Tike the Senate version, would
ercourage indepsndant, non-utility companies o get irte the
siactrc-generating business by axamoting them from
ragulation by the Securities snd Cxchange Sowmission. They
could set! their subput to eny wtibity thet wouia huy 1,
pven acrosa shate Jnaes,

tinTike the Senste version, the House BSi1 would reouire
vb1lities tp Trampert other compenies’ power seross their
transmizsion iines, but it would eliow the stilities to
rharge Msh spough fems to cover costs, ecturing that
customers of one 18177ty sre ot bearing the cost of some
sther i iiy's puwer,

Dver Lime, Mhese changes 1o the 1933 Rublic Liility
Soiding Gompany At could change the ubility bugingss the
w2y the dredkup of AT changed the telephone Dusiness, e
conservalive UtiTivies were strongly opposed to the changes,
tut oppasition deindied aver the past yewr a8 moTe and wore
suilitiss, consamer groups and environmenialists climbed
sooard & bandeagon in supgort of the changes, cancanding
they weuid Ted Lo Tess uge of coai and more of Sesse
poiluting nalural ges.

Copyright 1980 The Washington Post
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3y SALLY JACORSEN  Assoriabed Press Writer

Vitwke, Austria (AR = 1% ended just as mysteripusly as
1o Degar.

0OFS's superstar -~ Sawdi G031 Minister Hishen dazer - &
the Tast minute cancelled ar aposarance &% 5 just-ended
cartel mesting.

Ais stand-in failsd to push Tor higha crude produch ion
ih the summer —- billist wesks 'n sdvance 13 the Ssudi line.
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Moreover, by a1} accounts, Saud) Arabia and Iran,
frequert sodering partners, appeared 4o et siong.

A, if that wasr't enough, Gulf dalegates ended the
meeting by saying the Saudis, Tong chanpians of modest crude
prices, woulda't mind seeing them several dollars g barre!
higher.

Did the siues poirt 4o & sienilicant change in Saudi
poiicy ab the meetiog of the Ih-nation frganization of
Petrolaum Fxrarting Countries?

¥az the giant producer hoping t& d~ive oil prices up to
protast tha Furopeans’ call For s stiff fay on oil ta
disoourage s usa and comoad globa’ warming?

O wis it on caboots with Fresident Bush, wanbing o pued
tp pricas te plezse Texas il producars who might turn Lo
Texan Ross Parob in the progidential sontest?

Everyiody had a regeon,

"Lat's be reatishic,” advised Algerian ¢ Winiat
Yording Ai4 Lavussine, & Yiraiess campaigner for Righer
orices.

"i do not beliave ... & one-day meeting in which Seudi
Arabia was not represented by the usual head of delegation
means & radice: shift,” be said Saturday.

Ait Laoussine offersd & sivple expianetion: "Seud:
Aeabin, Like sty other country in OPEC, mesds money."

Kuwg 't '3 011 minister, Homoud ai-Rqobsh, stiribuied the
change to o desire for group hermony. 71 dos'f thich it's 2
shift 1 policy, rather {more) cooperation between GPEC, the
Saudis and the iranians,” fe zaid.

¥havever, the 13 producing raiions egresd late Friday
incredse crude output s1ightly tn Lhe sunmer 1o about 23.
ZitTion barrels & day.

Prices rose a oit after the deal was 3igred. Traders hed
been expesting @ much Targer supply boest.

The gvarage price of an (PEC marker iasi week was sbout
§2.30 off the cartel’s target of §2% 3 ¢3-gallon barrel,

OFEC ministars hepe thevr handiworh will nudga prices
cioser to fhe Larget during the July-Segptesber quarier,

A QUIF qeiegate normaily krowladgahie about Sasd’ policy
5210 the producer w0uic be "comfortabie” i ofl prives ros2
42 & barral.

Yoreover, »2 3a1¢, "Saudi Arabia s convinced that an
increase of up 1o 33 & barrel will have 5o offect on
economic grovth oo demand for 010"

in the gast, the Saudis have favored an sasier cumping
poticy to keep prices medsrate. They hava worried high
prices wou'd epcourage outsicers 4o move onto cartal
terriiery.

iran, Algeria angd cthers prefer a $ighter outped policy
and highar prices. They wart more money for their
financially strapped economiss.

The Qif delegate, who refused fo b further identified,
suggested the Saudis are rethinking oricing policy because
of the Buroaan Comminidy's call for an mergy tax o Ficht
global warming.

Tog propesed Sax wouid a8l 310 %o s barrel of oil by the
gt of the decade.  Carbon dioxide emissions = & major
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byproduct of the burning of o1l and other Tossil fuels --
have besn blamad for Zheaataning to raise the earth’s
tamperature.

OPEC Faars tha Wasi is uging the anvirohmendal {ssue as ¢
way of cuiling hask on of) and developing alternetive energy
sources inghend.

Tor those favering conspirsey theories, anothor ragson
affared for the negsihle Zausi change was 2ush's re-elaction
caroa ign.

This theory, whigpered oy some analysie on the fringes
cf the OPEC aweting, was that Perot saa a growing thesat o
Bush. Thup, higher prices would pisase Texas oil producers
who might be Teaning tossrd Rerct,

$ince the Gif war, there have been suapicions the United
States wields infiusnce over Saudi pricing policy. The
United Gtates gave cruciel nilitary supsert to the kingdom
Zuping the war,

Thoush anaiysts doudt there i3 colluzion betwesn Saudi
ard doerican officials, they do think they share e common
interest in having prices that ere meither ta0 high nor too
0%

For the Unitss States, the world's Targest mpurte of
zride, high prices hurt consummers and the econory. But
stices thet are too ‘ox can pinch the U.8. oii Pudustry,

ATw  7E-May-97 §1:23:60
JAFAR T HELP REDUCE FHILIPPIRE FONER SERTAGE

ARNILA, May 20, Reuter - Japan's Exporielmport Bank ‘s
expecied o provide et least US §7°C miilicr 10 new leans lo
help the Fhilippines overcome its descerate eiegtric powsr
shoriage, the Natioma: Power Jorporehion (NPC) said an
Tueslzy,

& group of dndustria’ists said on Tuesdsy the
couniry's new government, expecied to be headed by former
iefence chief Fidel Aamos, shawld give top priority bo
soiving the power crisis,

They said daily vower hiackouts had caused Philigpine
ingastry o iose 20 billion peses {$77C willien; since the
aeginning of Yarch in the ¥anila area aione.

NPC chairman Wenceslao de 12 Paz told reperters efter
visthing Japan ihat two Toans from the fxim bank werth $290
mitiion would be signed W June to pit up power lines and
pitid 5 new 230 megawatt plovt in the Betan peninsula, wesi
of Hariia,

4e said the bank wes gisp ready 4o pub sp for approval
¢ s board & proposal for a §200 miliien foan 10 The ¥IC
to huy diesel-powerss movable generating stetions with a
sapazity of 700 meganatts for the sedhern isiand of
¥indarao

Anether $220 mitlion would he used to develop o
gaotheraal piant on Wount Apo, zise on ¥indanso.

Windarao, ence S0 per cant cependent on hydrs-power, has
been badly atfacked by & nrolonged Srought waich has farced
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2 35 per cent pover cut o industry,

President Corazon Aquing on Wonday ordered a crash
srogramme L0 build nore power plants and and lackouts of w
%o seven hours a day.

In & stebement, Ajuino said she axpecied that with the
coaing rainy season, pewsr blackouts fhat have crippled
industry ard angared private consumers for severa’ months
#ould be raduced to a ninimum or cosplotaly eliminated.

4s wail as dracght, the hlackeuts have bees cauced by
persistent dreakdomns of major power planis.

Despile Aquine's reassurances, the Japan !ntermations’
Conparation Agancy said in 1 study shat She power biackouls
wou'd wntirue for an ‘ndefinite perisd cecause of xor
mimanance of generating planis,

WG said iast waek tha crippling power shortage weuld
ventinge witil 1934 because of the inmdequaie cepeciiy of
the momtry'a sower piants.

REUTER JRC JHK HEF
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LG ORDERS CRASH PHILIPPINE FONER FROGRAME

FANILA, Ty 19, Rewier - President Coraien AQuite
ardered & crash progriaRe Lo buiic extra pover plants and
curb 2 chronde electricidy shortsge n the #hiTippines that
has caused daily poeer blackouts of up to seven hours a day.

in 2 sigterent, Aguiro sait she expectad that with the
toming rainy season, powar dlackmuts that hive crippied
inustry and angered private consumers Yor several menths
wouig e reduced Yo 2 ainimm or completely eliminated.

The bisckouls have been caused by peraistent braakdowns
of sajor pover pianis and by & drought that has redused
fydropomer geteration.

Despite Aquino's assurance, ihe Japan interagtiosel
Cooperation Agency {J10A) said in 2 study pubiished ioday
that the pover blackouts wosld coriinue indefinitely because
of poor mairtenancs.

The stzte~owned Nationa| Power Corp (BP0} said fast
the crippling power shortage wou'd conbigue anbil 10%4
haasute of inacecuste tapacity of the country’s gower
vlims.

The governent’s ohereus procedurs of approving new
rower shations hed aisc exacerdated the prodiem, MO
Presidert Pabic Maiixi said ir a memorsrdum o Aguing.

After talks with Melixi on Monday, Aguine erdared 3
trash prog-ame 3o provide an dgditicnal 200-309 megawatis
capseity on the pain Fhiiiapine island of Lozon within five
o eisht qonths.

She aiso ordered an extra 30-100 meqanetis for the
soubhern drought-struck island of Mirdenao, ¥hich re'ies o
hydropaer {or alaost 35 get of gsnerating sapacity.

wak
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A presidential patace statenent said that o get eround
the probiem of approval €if¥iculties for new powsr projacts,
Aquing’s axerubive sacratary Tramklin orilen would alf e
intor-agancy meting tRiS weck io ensure the secwring of all
nesasd approvaiy by the ene of June,

Sevaral power projests have been helc wp bessuse of
amyirpatigntal canserng.

“the yresident ales instructed thel measures be taken Lo
repave bregugrstic ctstacies in bhe procesaing and aphraval
of powsr projecis,” the statement said,

it saic these "fagt-track” projects wouid be in addition
tn g 54 bitiien pese fwo-year PG dovelopront progrimme,
wnich inciudes the Building of saveral cosl and o1i-fired
plants ard developrent of 2 major gecthermsi Fisi¢ on the
cerdrel igiand of Leyte.

it 41d not give the coal of
approved.

The statexen said the ®hiiippines would Pave added an
exsra 530 megamatts to cepacity pefore next year's dry
season which staris in ‘-hruary

Bub ®alixi nas said this #it} not compietely aoive the
supply probism.

Gn tte southern island of Mincanso, power curtaiment
regains at 33 pet dug maindy 12 the shutdown of dissels
generatisn pover barges for repairs, Nis demprandum said,

“he power supply situstion ! mindange 1s expected b0
wmprove in the thard quarter afber repair work ot the barges
‘s completed 3rd the water level in Lake tamao incressss, it
aaid.

the extrs capatify
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nsufFiciently Energebic

‘% THE EXERGY BT t‘\a the House has ju‘s‘. passed, you
tan see ihe co.xt'*ﬂ sty'e of the 1980s clesrly reflected.
The bit is degignet to change a5 much 48 possibie wilhout
changing anvihing bazically or visibly. 1% dexotes gred
ingenu ity 30 nudging 47 tourtry gaptly toward conservation
5 far as 3t ocan without amaﬂy dvswrn.ng the ways peepls
450 - and over-use - spergy in thein dajly ives.

This b7 has much i common with s Sepaf:
ssuntergart, fassed last februaty, and with the Rush
sdminisiration's enargy plan. A1 thres avoid decisive
changat in m;car:s‘ national habits on grounds that the
peiitical will and support For thew don't exish. But all
thras procesd $ren an ureasy at':mﬂedmt that the country
19 uging oo awch of), $oo much cosl and too Auch
glaciricity for b pun good. Avericans coosime 409 quth
because prices are too low - dangercusiy fow, as miperience
fes showr,

Jouge, Senate and franident Bush sgran that they
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don't wart o do anything about it.

The House bi1)"s only sthempt to affect prices qirsctiy
was a gingerly tax of half a cent per gai’on on ¢is fo fil5
the Strategic Petrolesn Reserve. That baii~cent became
wiidly controversial and, atter being denounced by ihe
administracion, it was deleted by a huge majority in the
Rouse,

¥hat's 1eft? 4 great variety of odds and encs of varying
iseiuiness. The biTi pyshes Mghuay trmspwtatiun toward 3
goa’ of alernatives 4o ol - 1ike ethanoi and elestricily -
for 1§ sarcent of its energy by ine ond of the decads, it
would set officiency stendards for eietiric ighte, windows

“and such else. 'k would prod shate ub{isiy requiators to

encourage conservaiion. in dozens of ways She federa:
sovernaent is now deeply invalved in ihs

regilatior of energy, and Ahis bi17 ganeraily reprasents
incramantal prograss in the right direction.

B it ioese't do anything very forcefyl about the meiz
issues of Aeeriean srargy policy. First: The couniry s
eing swice as auch energy, ‘n relation to ite stonomic
oitpus, &5 ike main compatilors abread. Smeond; Bacauge the
cotinkrs hae ovidently turned away from numiesr power. it
witl corbinse to rely mainly on e0al to generate
elestricily. That, iogether with the prasest inefficient use
of power, cammita it Lo rising seoumslations of
graenhouse gases that wiil eventually change e climate.
Third: The United States consumes sore than ore-fourth of
317 the 91l praduced on thiz planet ehile produsing only
one-gighth. Thee Middle castern o1l or faea have resultes in
pairfui recessions hers in the pest two decades, yel wmmng
the major indusirial powers the United States has done the
Teast to protect iis ecoromy from these pericdic
convulsiens.

The House's energy biit s probably the best fhat couid
be expected in the abseace not orly of presidential
Teadershds buv of even minimal srasideniial interest.

Copyr gty 1382 The Rashington Post

T 28-Yey-92 1:46:50
1.5, ERERGY BILLS BOOST MEY FUELS, CONSERVATICR

KASHINGTON, May 12, Reuter - The energy policy Seing
wridten by the U.3. Congass would give & boost to
alternative fuels and more officiant use of pover but oy
offer 1ittia incaniive for larger il and gas produsiion,
anaiysts ane industry spokesmen sald.

The lagislabion {s ready For the fing! round of work,
the writing of a version that irons oub di%%ererces belween
B717s passed by ‘he House and Senzte, & bily could be sent
iy the White Souse as early 3s mid-sumer,

i+ sould be the most dramaiic shep in tmo decades o
reduce 5. reliance on iported oif,

hoting Daputy Energy Secretary Linds 3tirds sz2id the
fush adminisgration objects to three provisions in She Nouse
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bill. Two of them aiready hava beon livted ¢ vebo Bait.

"cinarly, the {offshore drilling) provieions 4rs 4he
moat serious,” Stuntz seid, *it'e going Yo Be & priority of
purs.”

Trade groucs for the ofi and netural gas industriea else
ohjected S0 the sovse plan to ban o) wod gas drilling on
SG0 min ecrsx of the ouler continental shelf wntal 2082, The
morator jum wouid #ffect most of the Nest oad East caasts and
parts of Alaska.

The Senate ras endorsed @ smeller totai and i3 in accord
wiin Bush adainistration proposals on offshare drilling.

sowaver, neither chamber would open the Arciic Natiprai
wildlite Refuge ¢ o1 and qas dri1ling, 4 White House goal.

Environmenta roups Tamented that, with House and
Senste negotiators Timited Lo resolving points of
disagresnsnt, Mothing wouid be done to "equire higher
aitomohite nileage,

Nonstialess, ihe 5110 would set eftinfency standerds
for 3 ¥ite range of products powered by elesiricity, requira
goverament Duiidings to be more energy officient and promols
rensatle sources, such 4s sovar energy ad hysreelectric.

“the efficiency provisions in both bitls, aside from
cars, which were jeft off the table, are cubstanding,” s&id
Jim %617, erecebive diveclor of the nomprofit Aliiance to
Save Tnergy, ““here 18 some enccuragesent to start the dai’
roliing for allerngbive fuel use in fleets. 1H's encouraging
hut) 2 sall step,”

The Houge and Serabe adopiad idantical plans bo
streaniing the ticensing of nuclear poser plants.

Stuntz sa¥d the adeinisiration aiso npoosed house
‘anguage to Tiait states” prorationing policies op neturs!
gas. The White House has said the provision could prompt &
eto.

Stantz 2’50 annvenced adainistratisn opposition to
janguage adopted Wednesday by the House to restrict she
sithority of the Feders? tngrgy Regulatory Commission to
iicense hydrozisstrie projects i parks and on rivers
protectag by slate jav,

The prorsbioning Tanguage infrinees on shate reguistory
gowers ang invites lawsalls by using overly broad lansuige
b5 atiack paiisies thet result in Nigher prices &y Timiding
produiciion, she said,

Shent gatd it was "gross over-simplification” to bizm
rerent price intresss on adoption of preratisning policies.
Stuntz disagreed with siggestions thel domestic ofi

srodut ion weuld not be aided. The House Bil! grasts
indepandent o1l and gar producars relisf on the allermative
ninimin income tax. Av aggrassive resewrch prograa iso
weuld te created, she said.

"¥s're sorious sbout seeing She doresiic industry gets
the technology it nesds to compete,” ehe said.

The %atione] Aseotishion of ManuTacturers asid the House
pii] "fails far short” on domestic energy predustion
aithough 4 would ha " major victory For alectric eneryy
users.”

LA PATTERSON $ ASSOCIATES

TAKke Srest Keoua, Rawan RTH-Y1
{806) 260-535° 1808} 262-5350 (FAX)

.FROM R.A.PRTTERSON & RSSOC.

TO0 Sg7@219% P.@gs-,87

The aining industry obecied to extensien of 1 coal tax,

REUTER
Capyright 1907 Reuters (nformabien Servives, inc. Al
rights
reserved,

APF 27-May-32 13:53:00
Inergy-In-&risf
Copyr faht 1992 The Associated Press. A11 rights reserved.

RASHIMGTON AP} -- fiere are the Fey eraments o 2 broad-
ranging enerqy Bitl approved by the touse on Kednesday:

-~E3ses ticensing of nuclear powar piams Dy recuiring
on'y & single permit for construction and operstien.

--Frovides Tax breais for =newatls energy sources such
& spiar, ¥ind a0d biomass, including garbage, and for soms
conservavion practices such as using mast transil,

=+Bans 511 and gas dritiing off mosi of the U.5. coust
outside ¢of cantrat & western Guif of Menito. Cance's
currart ieased ofF Florida, North Cereling and in Alaska's
3rigto’ Bay.

~-fosters increased competition in the electric industry,
ailoving independant vhalesals producers accass to wiiiity
transmission ines.

--Requires he federz! goverrment to ¢ib energy use in
Pederai buildings and encourages the devaiopment of new
efficiency stendards or appliances, Tighting and hui'dings
in the private sechon.

--Requires federal and private Fiest owners to Duy wcre
vehicies powered by fusls other than saseiine.

-Repoves sole 7eguiatory barriers fo pireline
onsiruttion to open few markets for natural gas,

RTw  2T-May-92 0G:02:400
KDY S07 TUMS TO BIKDNILLS FOR FRERGY

LITTLERARFTON, Dagland, Yay 27, Bewter ~ Bridish beauly
prodicts {ire Body Shoo internationa) 2l¢, which campaigns
on savircomenta: tasues, siid on Hednesday ¥ was Lurning o
windnil's for 74 power reeds,

1% is teaming up with w0 other Tirms to build & wind
farm with the aim of Becoming $31%-sufficiont n anergy,

fody Shop, founded in 1876 by high-prefile businesswoman
&nits Roddick, has grown indo an internaiicral Firm with
sties of 47 wiliion pounds steriing {3258 miliion) anc
profite of 25.7 miliion pounds {445 o100 ion) last year,

he company rrides iteel’ on not fssting commetize on
anwmls.

§wiiT Zake & shaka fnoa project %o provide alectricity
for ite Watargmead manuiacturing plans ai Littlehamobon,
about 50 miles {8 &) south wesi of London.

T v Nl e, 1 e e 36 T g e L
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"The #irst objective will bs o work towsrds genersting
35 mich elechricity by renewable mesrs 8 we consume of our
Kelersmesd site

"Later 1% is hopert thal this wiT1 be extended te the
v.I. shops and uliinabely encompass all our energy
raguirements,” 4t addec.

REVTER Jf JOL RS
Sopyright T39I Resters informalian Services, 1ac, A
rights reserved.

The Business Bire
Bl 8,08

Sﬂ)‘ZBQNHEV'riiL:'PCNER-mm} The Bonparille Fower
Administeation and foor California wbiiities swap power

PORTLAND, Ore,-~{BUSINESS WidE)--%imon 21! have more
vater fiowing dowr the Columbia River and pesple in
Californiz will breathe a iitler easier thanis 0 a power
swap announced Thersday. :

The Bornevilie Power Administration and four Califernia
stilities aoreed to swap up o 725 megawatis — encugh power
to sarve the cities of Fartiand, Eugene and Salem, ¢re.,
combined.

The swap wit! it more water down the Solwbia in the
sumer. That will hels saimon while t produces nower.
Califernia wili use 4he hydropower to cut air goliuticn.

officials from Los Angeles Deparment oF Water and Power,
Souihern California Bdisos and San Olego 845 and Eletiric
and BPi signed the agrosments during 8 news conlerance ab
Syiner substabion on the artskirts of Los ingeles.

Cal:forniz Departoent of Waber Resourcas grevinualy had
signad a similer sontract.

Syimar {8 the scuthers paint for 2 {ranamiseion iine
coprecting the Northeect and the Soubhwest.

LADKE snd Edison own the aubstation, BPA % & feders!
power marketing agency hesed in Poréiand.

The agresaents expire spring 833,

inder the terms, Fiows will nerease in the sumer
Detyeen 2,330 and 3,100 cubic feet per second along the
tength of the Columbia River.

"saciuse of these exchange arrangsments.” 304
Baministeator Rendy erdy said, "3PA will meet its required

ish flow aligabions for endangered wild saimon at
suptantially Tower ool thes would otherwise be the cass,

874 a3 beer looking ¥t 2 4 percent o 8 percent
inerezse ip the whclesaie powsr raies for s pustomers as 2
resuit of changing river aperations for satmon. Hady acid
seasonal exchangss would move She increase o closer ¢ 4
parcent.

Aowar generated by the increased water releases x{l je
sent soeth, Egison wili get I50 megmealis; Los Angeles, 204

B 4 PATTERSON & ASSOGIATES
T fka redk E‘E Fawar 3674471
(308 700-565! (EG8) Z60-53% (FAX)

<FRDH P.A.PATTERSOM B ngsarC.

ox; San Diago, 10 mw. oA will get '35 mw n August,
droeping 46 35 ew in September and October.

SCE ostizates that, by replacing power produced by fossil
fuel plants with the Colwbia River powar, 1% alens can cut
poilutante in the seuthsrn Califorsis air durirg the cummer
by shout 83 fons,

Seiifornis will return the anergy to 8P4 in fhe f307 and
winter shen the Northwesl most needs the sissteicity,

Columbia River power oserstors cormelly capiare soring
Flows in reservoirs. They hold the water urti) winter when
it 15 relessed to prodice the alectriciby he Northwest
needs to tight and heat homes and businesses,

The pover 3weps Move waier reiesses ic spring and swumer
wher they, glong with the anauat fish flugh, will strengbhar
the current, and pertaps, guice Tish dowrriver more quickly,

ot 217 Vloloalsts agres that yourg fish sigrating in
sl - such as fail chinook -- reed nMigder flows. BPA-
“unded researsh will track young summer migrants o Sest
what effact the {ncraased fiews have on thedr survival.

The pomer swips were moseled on & 200-mw agroatent signed
vast year between Edison and 5P

8P4 is ragotiating severa] piher 2iChingas betwear the
torthwest and California.

-0k se
CONTACT:  Bomneviile Power Administraiion Karen Hosnes,
33/10-5399 (Foriland] Terry Esvelt, 206/553-1593 (Seatiie]
Fayne Lee, 509/353-2500 (Spokane) Tom daggerhoffer,
599/522-€227 (¥z17a Maila)

KEYRGRD:  WASHINGTON CREGOR CALIFORNIS
YO UTILiTIES ENEREY

INOUETRY

TOTAL #£.07-97
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;L. Nanbu
G. Akita
L. Chang
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A. Monden
H. Young
____'T. Kam
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R. LOUI
S. Kokubun
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PLEASE: REMARKS:

See Me CCQ WAL 4

Call -~
Review & Comment Fle #32,

Take Action

Investigate & Report

Draft Reply

Acknowledge Receipt

e Draft

ype Final

Xerox ____ copies

Fle g pe

FOR YOUR:

Approval
____ Signature
Infermation
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Civil Defense Agency Lorratge R. Inouye

County of Hawall « 920 Ululani St. - Hilo, Hawaii 96720 « (808) 935-0031 + Fax (308) 935-6460

Chief Daniel Ayala, Fire Department
Chief Engineer Bruce McClure, Dept. of Public Works
Planning Director Norman Hayashi
Director John Lewin, Dept. of Health
v Chairman William Paty, Dept. of Land & Natural Resources

FROM: - Wendell Hatada, Plans & Operations Ofﬁcer,/;:% |
DATE: April 10, 1992 B
SUBJECT:  Hydrogen Sulfide Safety Training L e

On behalf of the Hawaii County Civil Defense Agency, | would like to take
this opportunity to thank your departments for participating in the
Hydrogen Sulfide Safety Training held in Hawaii County from March 17 -
27, 1992.

Please distribute the enclosed certificates of completion to your
personnel with our congratulations.

,
ayk
encl.

c.c. Sam Ruben, Dept. of Health
w/o encl.



™

</

Donald "Don" Kiwimagi SAFETY TRAINING REPORT
Safety Supervisor DATE:QH MARY, (292
Rt. 1 Box 95A1 INSTRUCTOR Y 200/

Williston, ND 58801
(701) 572-6606

companyd 247 - £ ,4/611//7 q PES}L,/Q(’K’ PHONE: ___»

COMPANY REP;/ COUNTY/STATE: 7/ Zw//E] ]
LOCATION:==tS 2= A A U Ly ﬁ’f%ﬁ//ﬁ 7

SAFETY PROGRAM SUBJECTS: {check or complete all items taught)

v H2S Safety Hazards/Properties/Emergency Procedures/Briefing Areas
~~___H2S Rescue procedures/Detection/Monitoring/Equip
- Breathing Apparatus/Work/Escape/Rescue
;- Hands on Training/Face Seal
Medic First Aid & Basic Skills
Primary Assessment/1 Rescuer CPR
Airway Management/Control Bleeding
Shock Management/Illness & Injury Assessment

Test/knowledge inventory given/signed
. Billfold certificate given
We, the undersigned, employees of } : JL Q/- P have been warned

that we are working in a suspected Hydrogen Sulphide (H2S) area. We have been trained in the potential
hazards and protection or we have been instructed in medic first aid’s basic skills of patient care.

ATTENDEES PRESENT (Have each sign if possible)

QrosLiy

{Over for additional names)
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JOHN WAIHEE
GOVERNOR OF HAWAIL

{JOHN C, LEWIN, M.D.
! -+ DIRECTOR OF HEALTH

STATE OF HAWAII ‘ .

DEPARTMENT OF HEALTH Voot =]
P. 0. BOX 3378 ;" -

HONOLULU, HAWAII 96801 ‘ -

- -
In reply, please, fefer to:
CHYEMD-CAB -

. .
March 25, 1982 oo

92-140

Mr. Manabu Tagomori

Manager-Chief Engineer

Division of Water and Land Development
Department of Land and Natural Resources
P. O. Box 373

Honolulu, Hawaii 96809

Dear Mr. Tagomori)/ /‘fwﬁ\

Enclcsed is our response to Mr. Stephen Ponder of Coldwater Creek Operator Corporation.

Our response basically explains our proposed standards for hydrogen sulfide and the assurance that
technologies are available to meet our requirements. Although we have proposed two standards, we
will likely propose promuigation of rules with only one level, a one-hour average of 25 ppb. More
stringent conditions can be imposed through our permitting process, if necessary.

If you have any questions, please do not hesitate to contact me at 586-4424.

Sincerely,

WM

BRUCE S. ANDERSON, Ph.D.
Deputy Director for
Environmental Health

PFA:nmM
Enclosure



- ..  COoPY

JOHN WAIHEE
SOVERNCR OF HAWAI

JOHN T, LEWIN. M.D.

DIRECIOR GF MEALTH

STATE OF HAWAI
DEPARTMENT OF HEALTH
P. G. BOX 2378

HONOLULU. HAWAIL 96801 In reply. piease refer to:

EMC-CAB

February 26, 1992
92-100

Mr. Stephen H. Ponder, President
Coldwater Creek Operator Corporation
1400 N. Dutton Avenue, Suite 23
Santa Rosa, California 95401

Dear Mr. Ponder;

This is in reply to your letter of February 13, 1992 to Governor Waihee expressing your concern
regarding the proposed 10 ppb ambient air quality standard for hydrogen sulfide.

The Department of Health is proposing ambient air quality standards for hydrogen suifide with two
averaging times, a one-hour average of 25 ppb and a 24-hour average of 10 ppb. The median
level for odor detection is approximately 5 ppb. Hydrogen sulfide becomes an odor nuisance to
most people at 25 ppb. We have proposed this level for our one-hour standard, which is
consistent with California’s ambient air quality standard. - The 24-hour standard is being proposed
to prevent the ambient level from becoming an odor nuisance. We are aware that technologies
are available to meet these standards which will not preclude geothermat development.

Extensive monitoring of background levels of hydrogen sulfide have been conducted in the Puna
area. Background levels of hydrogen sulfide in the geothermal project areas are well below the
5 ppb level. in fact, the background level is less than 3 ppb in the area where geothermal
projects are under construction and proposed.

Please be assured that the State of Hawaii is committed to the development of alternate energy
sources, including geothermal energy. Any proposed ambient air quality standard takes into
consideration technologies available to meet our standards. Because of the relatively close
proximity of residents to existing and proposed geothermal development projects, we have no
choice but to consider standards which will protect against odor nuisance in addition 1o the health
and welfare of the public.

Thank you for sharing your concerns with me.

Ve%\\t‘mly yours, A
\'1- - ,/" \
~Nh :
Do fyermmm—m—
J NC.JLEWEN, Mm.D.
Ditector of Heaith

N
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Telephone. (808) 944-4111
Facsimile {808) 944-4114

L The Research Corporation of the University of Hawaii

@ Exceutive Director March 23, 1992

The Honorable John Waihee
Governor of the Staie of Hawaii
235 S. Beretania Street

Dear Governor Waihee:

1 wish to apprise you of an interesting potential development. Dr. Vince Peterson, Professor of
Physics at the University of Hawaii at Manoa, has been active for many years in high energy physics
research. RCUH handies one of his major projects called DUMAND, which is an international
cooperative research project that is being conducted in the deep ocean off Kona. Dr. Peterson is known
and respected nationally and internationally in the high energy physics ficld. He has kept me apprised
of developments in the field and recently asked me for advice on how to proceed with locating a major
international scientific facility on the Big Island.

He has been asked to host the next meeting of the U.S.-Japan Joint Committec on High Energy
Physics in Kona on June 4-5, 1992. The attendees will include a dozen or so people each from the U.S.
and Japan, including officials from the U.S. Department of Energy and the Japan Ministry of Education,

as well as directors of the several nationat high energy physics labs in the U.S. and their counterparts
from Japan.

One of the anticipated subjects of discussion is a linear collider to be jointly funded by the U.S.
and Japan, which will be at the cutting edge of high energy physics research. The intriguing aspect of
this discussion is that there seems to be a consensus developing that the best place to locate this $1-1.5
billion (estimated cost) facility is Hawaii, haif way between Japan and the U.S. It would be a major
scientific laboratory and would add substantially to Hawaii’s science/technology and economic base.

The other interesting aspect of this facility is that when it is in full operation it is anticipated that
it will require up to 200 megawatts of power. If the project is realized. it would be a substantial user
of the Big Island’s geothermal power capacity, if that power source is successfully developed. Without

that power, the project may not be feasible. Attached is a mema that Dr. Peterson provided me at my
request.

If you endorse the idea, it would be appropriate for you to signal your support at the June
meeting in Kona or at a preliminary meeting with Dr. Richter and Dr. Sugawara, the respective scientific
leaders for the U.S. and Japan. Significant federal dollars will be involved, so our Congressional
delegation will need to be apprised, especially Dan Inouye.

Sincgrely yours,

———

Fujio Matsuda — DBED _7_../
Attachment [ :.25SE CILRDIATE with
ce:  Dr. Vince Peterson 0
FOR:
408 Varsity Building, 1110 University Avenue, Honolu Ccomment/fecomnendation {reauired)

An )
Equal Dpportunity Employer scorzoriofe aTtention

mirect reply (cc/bec: Sovernar)
wur Inforsation/file

aratt seply for Governor’s signoture
Soilce uD/rEOCT

gunmit coov of responss L any)

kELL

xeep enclosurels)
return enclosurels)
other

G Sh, 30, AT, N

P a4
seven working days from 00
{% mioy 15 encontered tn mem;; sus:uzetﬁ;)
tote, Diecse oavise by teiephone " el ,ckl

In reoly. please refer 10: 2
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MAR 16 198

University of Hawaii at Manoa

Department of Physics and Astronomy
High Energy Physlcs Group
Watanabe Hall ® 2505 Correa Road * Honolulu, Hawaili 96822
Telefax: (808) 956-2930 * Telex: UHHEPG 7431844 ¢ BITNET Node: UHHEPG
Telephone: (808) 956-7391

March 13, 1992

MEMORANDUM
TO: Dr. Fujio Matsuda, RCUH Executive Director
FROM: Vince Peterson, High Energy Physics \/WCF- FM

RE: a) US-Japan Joint Committee Meets in Kona June 4-5, 1992;
b) Possibility of Linear Collider in Hawaii, with Joint US-Japan
upport

We discussed these matters at length this morning, and I suggested that I could
put down some key information on paper. The following paragraphs sketch the
background, plus names, dates, etc. If more details would be useful, please advise.

June 4-5 meeting in Kona: For many years there has been a Joint US-Japan
Committee on Cooperation in High Energy Physics, which meets alternately in USA
and Japan, to plan the "next-N-years® of cooperation in HEP research. The initial
idea (back in 1950s) was to enable Japanese physicists to utilize American accelerator
facilities on a "quid pro quo” basia (using Japanese funds to help support
experiments). Even after Japan built its own National Accelerator Lab (called
"KEK") the superior US facilities provided the motivation for continuing the US-Japan
Joint HEP Program.

Prof. W.K.H. Panofsky of Stanford was particularly helpful to Japanese
physicists’ wishing to be "up-to-date” in particle physics. Prof. Burton Richter
Panofsky’s successor as Director of SLAC) has maintained this tradition. Hence
apan has tended te favor electron accelerators, and this accounts for the close SLAC-
KEK collaboration today in developing electron-positron linear colliders. (The US-
Japan Joint HEP committee also supports projects at Fermilab, Brookhaven, LBL, and
now the SSC; for example, Japan has funded the huge superconducting solenoid of
FNAL’s Collider Detecter Facility, which has made important discoveries in colliding
protons/antiprotons.)

The Joint Committee agrees on the best way to invest Japan's contributions
{about 810 Million/year) in particle physics experiments, The Committee makes both
long-range (10 years) and short-range plans (the next year}. Normally, the projects
are limited to accelerator experiments; however, there are exceptions (e.g., the
DUMAND project, which would normally be considered "cosmic rays” and thus “non-
accelerator” S)

This year the Japanese requested that the meeting be held in Hawaii, specifically
at Kona, perhaps because of some peripheral interests in both DUMAND and also
because of the possibility of locating the proposed Next Linear Collider (NLC) in
Hewail —- perhaps on the Big Island (see below).

1

AN EQUAL OPPORTUNITY EMPLOYER



I have been asked to be the host for the June 4-5 US-Japan Joint Committee
meeting, working with DOE-HEP officials (Dr. P, K. Williama, Head of High Energy
Physics Research -~ the University-based program). The meeting will be held at the
Keauhou Beach Hotel near Kona. Attendees will include about 12 USA + 13
Japanese physicists and/or HEP administraters from DOE or Monbusho. The USA
delegation will consist mainly of the Directors of DOE laboratories (Brookhaven,
Fermilab, SLAC, the Superconducting Super Collider lab, and perhaps LBL) plus the
chairman of HEPAP (High Energy Physics Advisory Panel). The head of the USA
delegation will be Dr. Wilmot Hess, who oversees both High Energy Physics and
Nuclear Physics research {about $1 Billion/year in DOE funding -- net including S5C
Construction).

On the Japanese side the counterpart te Dr. Hess will be either the head of
JSPS or someone from Monbusho, although the key physicist will be Dr. Hirotaka
Sugawara, Director General of KEK (Japanese National Accelerator Laboratory). The
Japanese side will include all the key physicists who influence Japanese decisions in
High Energy Physica.

Hence this meeting is far more important than just the planning of how to
spend $10 Million in Japanese money for experiments at US accelerator centers (and a
small fraction in Hawaii for DUMAND).

Linear Collider located in Hawaii? The KEK electron synchrotron was a big
success, due in part to SLAC’'s help in getting started, as already noted. However,
circular electron machines are limited in energy due to the rapid increase of radiation
losses with energy (fourth powerl). Hence the development of the linear accelerator at
Stanford, and now the new idea of Colliding Linear Accelerator beams: electrons and
positrons colliding head on, forming "pure energy” in a tiny volume and creating mass
{E = Me2) in a precise manner. This technique was pioneered at SLAC by Burion
Richter (Panofsky’s protege and successor as SLAC Director). Although circular
electron-positron colliders are now operating successfully in Japan, USA, and Europe,
at moderate energies, the high energy future (1000 GeV, or 1 TeV) lies with linear
machines,

Japan built KEK to extend their interest in electron/positron accelerators and
has succeeded in building TRISTAN, a medium energy ete- circular collider. It will
soon become obsolete, now that LEP (the large Electron Positron collider at CERN is
operating successfully). SLAC also sces only linear colliders in its higher energy
future.

Electron-positron machines are the "precision” instruments of HEP: e+e- headon
collision energies can be controlled to 0.01% or better and create particles of knewn
energy -~ with almost no background. (Protons contain quarks, and praton-proton
collisions are "dirty” —— lots of background. A proton-antiproton collisions analogy is
"like banging two Swiss watches together to see what’s inside.® Although protez-
proton collisions make a wide variety of particles and energies, unscrambling the
plethora of particles is a problem. e+e- collisions provide & clean and precise method
to explore a particular energy range.

The problems in building NLC (the Next Linear Collider) are (a) limited
resources, in this SSC-building decade; and (b} the need to marshal talent in the e—e-
field. Hence Richter, Panofsky, and others have moved in the direction of
international cooperation in building the NLC. The two leading advocates are: SLAC
and KEK. They have been collaborating for over a decade; SLAC-developed klystrons
now power KEK, and KEK physicists provide magnets for SLAC.

The funding situation is such that neither KEK nor SLAC alone can expect to
obtain the funds to build the NLC. The internaticnal collaboration is needed, with at



least Japan and the USA as members. Where to put the machine? One (inspired)
idea is to *find someplace in midway between Stanford and Tsukuba” (Sugawara
and/or Richter’s words); i.e., Hawail. The basic requirements are: land (16 km.
straight, minimum); power (200 MW for a 1 TeV machine); cooling waier, etc. The
beamline must be very straight and the "platform” must be stable (only submicron
variations over 5-10 meters and for low frequencies, typically 50 Hertz).

Ever since Panofsky and Richter enquired from me as to "Hawali’s interest in
an electron—positron linear collider,” 1 have tried to be an "honest broker”: providing
facts and contacts, even though I don’t expect to be active in building or using such
a wonderful research tool. There are others in our Hawaii HEP group (e.g., Prof.
Fred Harris) who have been invelved in electron accelerator experiments and who have
longer term interest.

DOE support: due to the SSC funding problem (which could be helped if Japan
comes through with an expected contribution of §1 B this year), DOE has held back
on endorsing the Linear Collider project. However, the HEP community (through
HEPAP discussions and from all national surveys of physicists) has backed the concept
of having both ete- and proten colliders. DOE at least has been willing to support
a continuing R&D program at SLAC to explore and solve the remaining technicsl
problems: e.g., reducing the size of the beam spots to increase *luminosity”
(probability of e+ beam colliding with e~ beam!). The present SLC (SLAC Linear
Collider) provides the best available "tool” to develop the means of producing the
extremely small beams (40 x 200 Angstroms) required for the NLC. At SLAC DOE
is funding ($3.5 Million in FY92) a Final! Focus Test Facility (FFTF) which is
expected to show how to reach NLC-dimension spots by the end of 1994.

Japan’s semi-independent Linear Collider program: Meanwhile, KEK’s director-
general has decided to pursue coordinated design/deveiopment effort in Japan--via the
"Japan Linear Collider Project” --with the goal of realizing the NLC--somewhere,
perhaps in Japan--by the end of this decade. In practice, SLAC and KEK and
*dividing up” the projects, SLAC is supplying the high power klystrona for KEK
work, whereas KEK is helping to build magnet components for the Final Focus Test
Facility at SLAC. Given the funding situation, both Richter and Sugawara would be
quite willing to find a “neutral territory”: i.e., Hawaii, if this helps to solve the
problems, Sugawara-san was quite candid, in a seminar on KEK's program delivered
last year at UHM, in stating that his hope was for the joint program with Stanford
—- "best of all in Hawaii.”

International Linear Collider (ILC) effort — and its relation to Hawaii: Richter
and others have marshaled the interests of e+e~ advocates worldwide in an
International Linear Collider group, including experts from Germany, Russia, CERN, as
well as Japan and USA. The first formal ILC was held last September in Finland.
Hawaii sent Prof. Hatris to this meeting, with instructions to cooperate in future
planning. (Prior te that the meetings were held either at SLAC or at KEK. 1
showed you the JLC conference proceedings from 1990.)

Hawaii now has been asked to host the Seeond ILC conference, at Kona, in
April 1993, Prof. Fred Harris is working on plans for thizs meeting, which should
include 150-200 physicists worldwide. Although I plan a formal retirement from UHM
in mid-1993, I hope to remain involved in special projects for s limited period after
that time.

I’ll be happy to provide details on any item which I haven't covered in sufficient
detail in this note,
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MEMORANDUM
TO& 5{ The Hoporabie Joshua C. Agsalud

Administrative Director
Office{of the Governor

FROM: ~ ' Murray E. Towill
SUBJECT: Geothermal Development Update

As a follow up to our October 7, 1991 memorandum concerning
geothermal development, we would like to provide you with a status report of
our efforts to date in responding to the concerns and recommendations raised
in your memo of August 12, 1991 regarding geothermal activities. The
following serves to update our previous response to the recommendations
directed to DBED:

a. Prepare by September 13, 1991, final recommendation on future of
Scientific Observation HoTe (SOH) project. All drilling activity
has been voluntarily suspended until] the completion of a Federal
EIS. However, non-drilling testing and monitoring activity is being
conducted for those wells already drilled. The Tonto drilling rig
has been returned to the mainland until additional environmental
documentation and permits for the next drilling phase of the SOH
program are obtained. Analysis of the data obtained to date
continues. Additional water sampling, hydrogeologic, geochemical,
and seismic surveys, as well as injection and interference testing
are being proposed for implementation as part of the continued SOH
non-drilling program. For this purpose, we intend to use $1.5
million of a $3 million CIP appropriation for geothermal resource
assessments to fund these surveys. The remaining $1.5 million of
that appropriatic:imay be reprogrammed by the 1992 Legislative
session for a directional drilling project at the Natural Energy
Laboratory of Hawaii Authority.

b. Complete by September 6, 1991, negotiations and all other
requirements on the sale of HGP-A steam to PGV. Since the June 1991
blowout there has been no progress in the status of the negotiations
between the Natural Energy Laboratory of Hawaii Authority and PGV.
It is our understanding that PGV is unlikely to make any commitments
on the use of the HGP-A steam until they have further evaluated
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their own steam resource potential and requirements. Current plans
are to use the HGP-A well only for monitoring purposes. NELHA has
recently proposed the installation of a heat exchanger unit to
extract waste heat from PGV’s reinjection fluids inorder to
¢tirculate heated potable water (not geothermal fluids) to the Puna
Research Center to continue NELHA’s research program. To date,
there has been no decision by PGV on this proposal. Further, PGV
has expressed some concern regarding any program tied to HGP-A and
its potential impacts related to the requirement of a Federal EIS.

Recommend by September 13, 1991, to Governor on NELHA/DBED’s
position on purposes for which HGP-A steam sale revenues can be
expended such as for Asset Fund, research and development, and
geothermal requlatory and monitoring activities. ProJected gross
revenues from the steam sale amounts to approximately $400,000 per
year from which QHA’s share, and operations and maintenance expenses
must be deducted. At present, it is uniikely that PGV wili enter
into an agreement with NELHA to purchase steam from HGP-A.
Therefore, an alternative source of State funding payable toward the
Asset Fund may have to be considered. DBED is continuing its
efforts to seek resolution of the issue of temporary and permanent
relocation jointly with other State departments and the County. A
number of options under consideration include a State land exchange
program and the concept of a transfer of development rights (TDR).

Prepare by September 30, 1991, recommendation on go/no-go decision
on geothermal development including specific conditions under which
develiopment can proceed should the recommendation be a "go"
decision. ATl of the recommendations identified in the joint State
and County Task Force’s Geothermal Management Plan have been
implemented, thereby allowing the 1ifting of the County’s suspension
of drilling activity and the resumption of PGV’s geothermal
development activity. However, it is our understanding that DLNR
has initiated a review of the True/Mid-Pacific Geothermal Venture’s
drilling procedures and has called for a reaffirmation of True’s
previously approved Emergency Response Plan.

Integrate by October 31, 1991, State’s work plan with that of Hawaii
County. The deveTopment and implementation of the Geothermal
Management Plan has provided the foundation and framework for the
continued cooperation and coordination between the State and

County. Close monitoring of PGV by State and County regulators has
been established to ensure that actions required by the developer
have been implemented and that activities are in compliance with
State and County F3rmits. We note that State funds administered by
DBED have been provided to the County for the hiring of a County
Geothermal Compliance Coordinator.
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Announce to public on November 1, 1991, State’s short and
intermediate range geothermal development plan. The State’s current
position on the short and intermediate range geothermal goals are
reflected in our policy and priority statement prepared in response
to item (g) below.

Draft by September 30, 1991, State administration’s policies and
priorities on geothermal development incorporating State’s overatll
energy policy and integrated resource planning efforts. Unveil on
November 1, 1991, State’s overall position paper on geothermal. The
State has been denied our request to participate as a Co-Lead Agency
with the U.S. Department of Energy in the preparation of the Federal
NEPA EIS for a large-scale geothermal/cable development project. In
addition, the DOE has rejected our request seeking judicial
redefinition of the geothermal development project defined by the
U.S. District Court. The State’s current position is that the
exploration and development that has been permitted to date have
been stand-alone projects and should not, for the purpose of the
Federal or State EIS, be construed as part of any integral first
step toward a large-scale geothermal/undersea cable project.

As reflected in the revised Energy Functional Plan, the State is
committed to support and assist geothermal development first to
serve the electricity needs of the Island of Hawaii. The extent of
continued State support for any large-scale geothermal development
and the export of power interisland shall be dependent on the
social, economic, and environmental feasibility and benefits. The
very scope of such a proposal will depend upon the availability,
nature, and extent of the geothermal resource, and only when that
resource is reasonably confirmed can an interisland master plan and
cable route be identified.

In recognition of the above, DBED is planning to complete a
conceptual master plan for the development of geothermal resources
in the Kilauea East Rift Zone and a State planning and
evaluation/quideline document for private geothermal development.
These documents will serve to better clarify our State’s current
geothermal policy and the administration’s refocusing of efforts to
meet the Big Island’s energy needs. In the interim, a draft
geothermal development policy statement and priority guidelines are
attached for your consideration. We have also provided a copy to
DOH and DLNR for their review and comment.

Determine by September 13, 1991, resources (funds, positions,
equipment) required by DBED to fully discharge geothermal
responsibilities. DBED has requested appropriation for $90,000 to
fund a State Geothermal Compliance Coordinator and a secretary.
These positions, if funded, will provide for coordination between
the regulatory efforts of DLNR and DOH and the enforcement role of
the County, on-site where geothermal development is occurring. This
person would also provide an important liaison function with the
community.
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This geothermal update of our earlier memorandum does not include
responses from DOH and DLNR. We would like to continue our informal working
group between the agencies in an effort to address any outstanding issues
which may remain unresolved. I will keep you apprised of our further actions

in this matter.
- - _
/ 7//4}/‘—«44 ~ { W

MET/DAN: js:315

Attachments \///
Honorable William W. Paty

cc:
Honorable John C. Lewin, M.D.
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GEOTHERMAL DEVELOPMENT POLICY STATEMENT

The State of Hawaii will continue to strive to reduce our dependence on
imported petroleum for electrical generation by increasing the use of
alternate sources of energy and by encouraging the efficient use of energy
within the State.

The State of Hawaii will strive for a balanced, integrated approach to energy
resource development and utilization, with support for energy conservation and
alternate energy resources such as solar, wind, geothermal, biomass, ocean
thermal energy conversion, hydroelectricity, coal and natural gas.

The State of Hawaii recognizes that conservation efforts as well as various
renewable technologies are at different stages of development. In Hawaii,
energy conservation and development of biomass and geothermal are proven
technologies that will become the cornerstones of our integrated move towards
energy independence. Other sources of energy such as imported coal and
natural gas must also be considered in order to reduce our present
vuinerability.

Ongoing and proposed conservation efforts will serve to reduce our overall
consumption of energy or decrease the growth of energy use as our State

grows. However, even with conservation the State’s almost total dependency on
imported petroleum will remain. Of the available alternatives, geothermal
energy has the best near-term potential to reduce this dependency.

The State of Hawaii will seek the commercial development of our geothermal
resources to first serve the needs of the Big Island, and then to utilize the
benefits of this resource for the remainder of the State provided sufficient
resource quantities are found and development can proceed in a economic and
environmentally sound manner.

The State of Hawaii will, through a commitment to public involvement in
planning for geothermal development as well as other energy technologies,
ensure that community, environmental, social, cultural and economic concerns
are addressed.
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PRIORITY GUIDELINES

The following are Priority Guidelines for implementation of the Policy
Statement on integrated energy planning in the State of Hawaii and geothermal
development on the Big Island.

1.

Continue and complete the master development planning process to
determine the most environmentally-sound means of proceeding with
further geothermal development.

Ensure that the designated responsible regulatory agencies establish
performance standards (i.e. air quality and noise standards, set-back
criteria, etc.). These criteria will provide a quantifiable unit of
measure against which to monitor project development and operation
compliance.

Require that responsible regulatory agencies develop resource
conservation programs which in¢clude data colliection and management,
resource and facility monitoring, staff training and equipment, and
research funding designed to monitor and evaluate development and
operation activities.

Designate a State agency to be responsible for the continued updating
and evaluation of the geothermal database, and ensuring that this
information is available to the public, other agencies, and the
geothermal industry.

Continue efforts to resolve relocation and compensation issues, and
support estabiishment of the asset fund with administration by the
County of Hawaii.

Continue support of permitted and future geothermal development projects |
necessary to meet Big Island electrical needs, enabling the benefits of
energy development to go first to the island most affected by such
development.

Encourage further exploration for geothermal resources in the Kilauea
East Rift Zone, as well as other prospective areas such as the Kilauea
Southwest Rift Zone, to determine if adequate geothermal resources exist
to justify continued support of geothermal development.
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50M DAILY DRILLINB REPORT
March 10, 1992

ﬂsnsuis; '

un cadillary tubing in 80H-4 to 2,300 fmet and install
ressure geuge. Fluid level in hole at {,000 feet and no wall
sad prassure, Download data at 80H |, 2 and HBP-A and run thru
program ts test sguipment.

Eecagonn

Re S En Daymonaz ~ BOH Drilling Manager
Jerry Margantini = Prustt Service Enginmar
Rager Hannabergwr - Gectharmnay Reserveir Enginmer
Rense Evans =~ ROH Resmarchers

Blang

The tenative work unhldull i% as followss

Wednawday, March 4 - Install cepillary tubing in BOH-1.

Thursday, March 3 -~ Complete prepatory work at HGP-A &nd run
tenmparature/pressure survey in 80M-2 ta 4,270 feet.

Friday, March & -~ Run zapillary tubing and instrument HGP-A,
attempt to clear cbatrustion in SOH-Z.

Saturday, March 7 - Inatall capillary tubing in SOW-2 and
instrument capillary tubing at SQ0kM=-i.

Bunday, Marech 8 - Bmgin construction oé wallhead/eguipmant
enclosures.

Monday, March 9 = Instrument 80H-2, tsst squipment.
Construst uallhaad/egquipment enclaosuras.

Tumsday, March 10 - Install capillary tubing in 80H~4 and
tost inmtrumentatien at BOM 1, X qnd HEP-A, Construct wellhead/
squipment anclosuras. '

Wedneacay, March £1 - Copetruct wallhu-d/aqulpmant
enclenuras any general B0H wite restorstion.

Einitau:
o visitors during this rupnrtinq pariad,

Blﬂﬂtt Risscibutiont
Michalls Wong=Wileson - DBED

Rean Nakano - DBED
Manabu Tagomari = DLNR
Rednay Nakamo - Hawaii County Planning

Z0'd 100°0ON &T:8 Z6°'T1TT JBW 8TYSZZSROL ON 131 "ALND STHAINIW INIAHW
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STATE OF HaAWAII MANABU TAGOMORI
DEPARTMENT OF LAND AND NATURAL RESOURCES DAN T.KOCH!
AGUACULTURE DEVELOPMENT
P. 0. BOX 621 orOGRAM
. HONOLULU, HAWAIl 96809 AQUATIC RESOURCES
REF:WRM-FC CONSERVATION AND
ENVIRONMENTAL AFFAIRS
CONSERVATION AND
DEC 1 3 iggl RESOURCES ENFORCEMENT
CONVEYANCES
FORESTRY AND. WILDLIFE
HISTORIC PRESERVATION
PROGRAM
LAND MANAGEMENT
. . STATE PARKS
Mr. Maurice A. Richard WATER RESOURACE MANAGEMENT

Puna Geothermal Venture
101 Aupuni Street, Suite 1014B
Hilo, Hawaii 96720

Dear Mr. Richard:
Thank you for your recent letter requesting permission to modify the well monitoring

program for the Puna Geothermal Venture Project. The Department has reviewed your
proposal and would like to make the following recommendations concerning your modified

monitoring program:

(Revised) Routine Monitoring Schedule of PGV Wells

KS-1 Efforts should be made to clear the cellar and recover the well head inorder
to allow for proper monitoring of the well. Provisions should be made to
incorporate KS-1 into the proposed monitoring program, including the re-
installation of a well head pressure gauge. Unless the well is planned for some
future use, KS-1 shall be properly plugged and abandoned within 12 months

from the date of this letter.

KS-1A Pressure readings should be taken daily. If there is any significant change in
the well head pressure, gas and water samples shall be taken on a weekly basis,

otherwise gas/water sampling may be done on a monthly basis.

KS-2 Pressure readings should be taken on a quarterly basis. If the well is not
proposed for any future use, KS-2 shall be properly plugged and abandoned
within 12 months from the date of this letter.

KS-3 No change - same frequency of sampling as in KS-1A.

KS-7 Water level and bottom hole temperature readings should be taken 3 times per
week. Provisions should be made to plug and abandon KS-7 as soon as
possible, if no future use of the well is contemplated. Consideration should
also be given to the possible use of KS-7 as a monitor well.
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MW-1 Water temperature and water sampling for chemical analysis shall be performed
at least once every two weeks (bi-weekly). Water level readings should also
be taken, if possible.

MW.2 Water level and bottom hole temperature readings should be taken at a least
3 times per week or more frequently, if possible. (Consideration should be
given to a continuous monitoring program for MW-2.) Water sampling for
chemical analysis shall be conducted bi-weekly.

MW.3 Consideration should be given to periodic sampling and testing of MW-3 similar

to that prescribed for MW-1.

Regional Ground Water Quality Study

No changes are recommended to your proposed quarterly monitoring, sampling and
testing of wells - MW-1, MW-2, Malama Ki, GTW-III, Pahoa Public Water Supply, and Kapoho
Public Water Supply wells. However, concerning the proposed detailed chemical analysis of
the regional ground water samples, please identify the specific elements that will be tested

for in that analysis.

Should the above recommendations be incorporated into your plans, the Department
has no objections to your modified monitoring program, as revised. If you have any
questions, please contact Manabu Tagomori, Deputy Director, at 587-0214.

Very truly yours,

WIILIAM W. PA
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December 9, 1991

Mr. Dean Nakano

State of Hawaii

Department of Land & Nat. Resources
P.O. Box 373

Honolulu, HI 96809

Dear Mr. Nakano:

The purpose of this letter is to introduce you to the services and products offered by Systems
Application Engineering, Inc. (SAE) which may be applicable to you as a member of a
governmental agency involved with the geothermal industry.

As an applications oriented independent systems integrator and software engineering
organization, SAE analyzes the needs of its geothermal clients and designs computer based
solutions to satisfy these needs. SAE provides computer systems and software services which
are specifically designed to help developers and operators utilize their geothermal resources in
a manner which is consistent with the following objectives:

¢ Environmental protection

* Resource protection through automated control consistent with defined operational
guidelines

e Efficient use of resources
e Regulation compliance monitoring

SAE has been involved in the design, implementation and support of computer systems and
software which are consistent with these objectives for the geothermal industry since 1979.

As governmental agencies become more involved in specifying and directing how geothermal
developers must property use the natural resources, it seems likely that SAE may assist your
organization in the following areas:

¢ Providing low cost hand-held computers directly to your organization to be used for
manuat data collection of information during facility inspections. Please see the
enclosed information describing the hand-held computer and software for some typical
uses.

® Providing data acquisition and/or control systems to the geothermal developers and/or

operating companies with which you are involved in a regulatory or operations
management role.

Systems Application Engineering, Inc. 3655 Westcenter Drive » Houston, TX 77042  (713)783-6020
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SAE would appreciate any opportunity to further acquaint you with the services and/or
products we provide which will be useful in geothermal projects. If you would like additional
information about SAE, its services or its products, please feel free to contact me at
(713) 783-6020 or by FAX at (713) 783-3434.

Sincerely,

SYSTEMS APPLICATION ENGINEERING, INC.

D .
RaedR sl ]\;}&
Ken R. Vestal
Senior Associate

KRV:kl

Encl.



sn-( THE POWER PACKAGE

POWER is a field proven system which combines the portability and ease of use of a
ruggedized Hand Held Computer (HHC) with state of the art Personal Computer (PC)
software to automate the gathering and reporting of oil and gas operations and production
data. The HHC prompts the user for the required data and verifies the entries using a
database downloaded from the PC. Data is stored in the HHC and calculations are
performed to determine oil, gas and water production. The data and calculated results are
then sent to the PC using a direct connection or dial-up telephone communications. The
PC performs additional calculations and provides displays which allow users to review, edit
and supplement the data. The PC also prepares daily and monthly production and
operations reports. Special option packages and custom features are available to meet
your company’s needs.

o
=]

REPCRTS

/

BENEFITS FIELD PROVEN
Improved Management Decisions POWER benefits are currently being
- Timely, Accurate and Concise Data realized by companies such as:
- Flexible Reporting
- Elimination of Delays Amoco Production
Chevron U.S.A
Reduction of Costs El Paso Natural Gas
- Reduced Labor and Phone Charges Louisiana Land & Exploration
- Reduced, Simplified Paperwork Mobil Exploration & Production
- Increased Job Satisfaction Oryx Energy
Pacific Enterprises
Flexible Software Phillips Petroleum
- Field Proven, Over 2,000 Units in Use Texaco
- Broad Base of SAE Expertise Union Texas Petroleum

- Easy to Maintain and Update

System Support
- Complete and Easy-to-Use Documentation
- Comprehensive Training
- Cost-Effective Customization

PP-1  0B/13/91



THE POWER PACKAGE

POWER makes it simple to define your data on the PC for downloading to the HHCs. Screens are
provided 1o set up the following route data at your field location:

Leases Wells

Batteries Gas Meters

Tanks end Strappings Test Meters

Fluid Meters Test Tanks

Fuel Users Tank Seasl Locations
Downtime Codes Oil and Gas Disposition Codes

REPORTS

e

The POWER PC also provides numerous
production and operations reports using
the data that has been collected and
validated by the HHCs and transferred to
POWER supports the collection and in-the- the PC.

field validation of all the data required for

most operational and financial reporting needs

including:
BATTERY PRODUCTION WELL DATA MISCELLANEQUS DATA
Tank Gauges Metered Well Production Gas Meter Readings
LACT Meter Readings Well Tests - orifice charts and electronic
Tank & Mater Run Tickets - fluid sample testing Fluid Meter Readings
Tank Dispositions - separator testing Fuel Usage Readings
Battery Gas Meters - test tank testing
Qit & Gas Production Well Downtime

{calculated) Injection Well Data
Gas Lift Data

ENHANCEMENTS AND SUPPORT

POWER is a standardized system derived from and proven by more than 2,000 installed HHCs.
Optional features and customization are provided to perform such functions as:

Prepare special/custom reports

Transfer the POWER data to standard PC database and spreadsheet packages
Perform additional calculations in the HHC and/or the PC

Support particular communications protocols for mainframe data transfer

SAE offers user training for both the HHC and the PC at our facilities or your site{s). Maintenance
and upgrades are provided by SAE in a timely and cost-effective manner to ensure that your
system continues to deliver its operational and economic benefits.

Put POWER to work for you. Please contact Bill Elliott or Jay Berlin at (713) 783-6020 to arrange
for a demonstration of this technology and to discuss your particular requirements.

PP-2  08/13/91




THE COMPLIANCE MANAGEMENT SYSTEM
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The number of regulations pertaining to
health, safety and the environment are in-
creasing rapidly. The task of insuring that
your company is in compliance is becoming
expensive, labor intensive and increasingly
difficult to manage. A single oversight or
one poorly performed inspection can have
major safety, legal and financial implications.

INCONTROL is a PC-based system which
combines Hand Held Computers and Bar
Code technology to allow you a means of
defining, organizing, scheduling, collecting
and verifying that the inspections required
by these regulations are performed.

INCONTROL generates the audit trail
necessary to document that the inspections
were performed properly, completely, timely
and cost-effectively.

INCONTROL provides a "road map"
through the maze of regulations and gives
you the capability to insure that your com-
pany is in compliance.

INCONTROL puts you back in control of
the confusion and uncertainty that has
plagued even the most diligent compliance
management activities.

FUNCTIONS

» Definition of the Requirements, the
Tasks That Must be Performed and
the Frequency

« Assignment of Equipment to Require-
ments

» Automatic Scheduling of Inspections

» Coilection of Compliance Data Using
Bar Code Technology

» Compliance Management Reports

~ Optional Interaction with Mainframe
Computer Systems

- Bar Code Assignment/Identification

BENEFITS

= Reduces Labor Costs

« Helps Avoid Penailties, Fines and
Accidents

= Provides Audit Trail to Aid in Dispute
Resolution

» Eliminates Forms to Print, Distribute,
Track, Gather and File

» Easy To Use

- Scalable for Use by Companies of
Virtually Any Size

» Field Proven Technology Backed By
SAE's 20 Year Track Record

SA=

Systems Application Engineering, Inc.

3655 Westcenter Drive » Houston. TX 77042 »(713) 783-6020
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Use of INCONTROL is as easy as 1-2-3.
First the tasks such as checking fire extin-
guishers or safety related equipment are
defined and an inspection frequency is
assigned. Next, the compliance inspections
are scheduled throughout the week, month
and year and each Hand Held Computer
(HHC) is downloaded with the schedule and
tasks for the week or month. The HHC
prompts the user for compliance with each

task procedure and records whether or not
compliance is satisfied. Bar Codes are used
to assure the item being inspected is
correct and provide an Audit Trail for the
inspection. This information is transmitted
from the HHC to the PC where reports are
generated so that compliance can be
managed by the appropriate responsible
personnel.

Complete functions and interactive screens available with INCONTROL include:

SCHEDULING

» Maintain Master Schedules

« Generate Monthly Schedules
» Adjust Monthly Schedules

« Schedule Special Events

TASK COMPLIANCE

= Support for "Completed”, "Fixed During
Inspection”, "Repaired" and "Non-
Compliant" Task Status

« Review and Edit Task Compliance
Statuses

REPORTS

« Manpower Utilization

= Assignment Schedules

» Scheduling Exceptions

= Non-Compliance Reports
Inspection Sheet Reports

SUPPORT

Maintain Equipment, Postings, Personnel

and Events

- Define and Maintain Equipment Location
Information

» Define and Review Requirements and
Task Procedures

- Bar Code Assignment/ldentification

INCONTROL is a standardized system,
derived from and proven by major oil and
gas companies. Custom features and
enhancements are available as required.

SAE offers user training for both the HHC
and PC at our facilities or your site(s).
Maintenance and upgrades are provided by
SAE in a timely and cost effective manner

to ensure that your system continues to
deliver its operational and economic
benefits.

Put INCONTROL to work for your
company. Please contact Bill Elliott or Jerry
Sacks at (713) 783-6020 to arrange a
demonstration of this technology and to
discuss your particular requirements.

SA=

Systems Application Engineering, Inc.

3655 Weslicenter Drive » Houston. TX 77042 »{713) 783-6020
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TEL:808-935-5562

May 10,91  16:10 N.C25 P
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Q. Box 1337 .

May 1@, 1991

Mr, Williem Paty, Chairparson

Department of Land and Natural Rescurces
P.O. Box 521

Honolulu, HI 96809

Re: [larification regarding rig test procedures.

Reforence; Letter from William Teplow to William Paty, "Proposed
c¢hanges to Plan of Oberation, Puna Geothermal Venture", date May 2,

1981,

Dear Mr. Baty:

In Paragraph 4.1 of the above referenced lettel it was =stated
that well flow through the horizoental muffler would be uhabated for
a period of 1-4 houre. Dispersion models on which the GRP and ATC
copnditions for flow testing are based show that this type of
disecharge may lead to H28 concentrations in excess of the 1090 ppb
limit allowed at the proparty boundary. Thserafore, this progedure
will not be usged in the rig test. Any horizontal venting that will
e used will be abatad with eaustic solutien according to permit
conditions.

A detailed rig test design and chemical treatment plan will be
submitred to your offiee and the Hawall Departmant of Health for
approval prior to the rig test.

If yau have any guestions ragarding this matter, please give
ne a call, ’

Sincaraly,

PUNA CGEOTHERMAL VENTURE
1/ ;;77;§k225ézp"

William J. Teple

Field Manager

Manaku Tagampri, DLNR

Dean Nekano, DLNR

Bric Tanaka, DLNR

Joehn Lewin, M.D.,

Chauncey Hew, DOH

Holan Hiral, DOH

H, Claxrk
H. Richard

[+ 11

DCH

SUNA GEOTHERMAL VENTURE CONSTRUCTION

Milo, Hawall 96721.1337 @  Talephone {808) 961-2786 e

Facsimile (B0OB) 935-5562
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ORMAT" %

Department of Land and Natural Rezources

P.0. Box 621
Honelulu, HI 5&809

May 2, 1991

Re: Proposed changes teo Plan ¢f Operation, Puna Geothermal Venture.

Deay Mr. Paty:

Puna Geothermal Venture (PGV) is proposing to modlfy some
aspects of the drilling program as presented in the @Geothermal
Resource Application Anandment, March 1980. For this purpose, PGV
is hereby respectfully eubnitting for approval frem your office the
following changest

1. Simultanscous usa of two drill rigs on the PGV aite.
2. Change in the designation and location of a well.
3, Change in seguenca of drilling,

4. Execution of a 24-hour rig test.

‘*he following is a description 0¥ each of these proposed changes:
1. SIMULTANEQUE USE OF TWO DRILL RIGS

PGV is arranging with True Driliing Company to bring a second
drillzng rig te drill three production wells on the PGV site at the
same time that the Park: Rice No, 231 1; cﬁnt:nuwnq to dri)i Air
emissions and noise 1. oo PN o 38
been addressed in submlttals to the Hawall Dopartment of Heultn
(DOH) and Hawail County Planning Department (CPD). A letter dated
April 2z, 1991 from our office to bDr. Lewin, nhDirector, DOH,
presented air quality data for the additional rig which
demonstrated that project air duality standards will ke met.
Likewise, & letter dated April 5, 1981 to Bruce Anderson, Deputy
Director, DOH, presented the environmental noise modeling on which
we based our assertion that prevailing noisa standarde will be met.
PGV ls obligated to adhere to all air guality and noise emiseion
gtandards as specified in the Geothermal Resource Permit (GRP) and
Autheorlty to Construct (ATC). Written approval from DOH and CFD
ofrices will be received pricr te moving the second rig on gite.

Use of the second riyg ia expected to sherten the overall
drilling time needed to complete the well field by approximataly 5
monthe. The rig will work exclusively on Pad A drilling XK8-9, 10,
and 11 as shown in Table 2. The True rig is acheduled to commenae
work on June 1, 1991, provided that all approvals have baan
recelved trom DCH, DLNR, and CFD,

{pgvidinrpos)

PUNA GEOTHERMAL VENTURE CONSTRUCTION

F.O. Box 1337 ] Hilo. Hawali 96721-1337 ] Telephone {808} 061-2786 a Faceimils (808} 935.6562
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Paty, May 2, 1981, cont. Page 2

2. CHANGE IN THE DEEIGNATION AND LOCATION OF A WELL

Well K&8~-7A will be drilled in lisu of KS-7 wnich is currently
suspanded. KB-7A will be drilled as an injection well on Pad D

{Figura 1).
3. DRILLING SEQUENCE

Thea rovisad wall drilling segquence and well designations for
the Parker rig and True rig are shown in the rollowing tables:

TABLE 1
PARKER RIG NO., 231
DRILLING WELL WELL PAD WELL TYPE
SEQUENCE NUMEBER

1 Kg-3 E PRODUCTION
COMPLETED

2 KSw7 F INJECTTON
SUSPENDED

3 K2-1A A PRODUCTION

REWORK REWORK

SUSFENDED

4 KS~B D INJECTIGN
DRILLING

IN

L PROGRESS

5 KS8=-4 E PRODUCTION
G K5-5 E PRODUCTICN
7 Xs-¢ E PRODUCTION
8 K&8-7A b INJECTION
9 K5-12 B PRODUCTION
10 KS~-13 B PRODUCTION

fpgvidinrpoc)
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TABLE 2
TRUE RIG

L — . —_ _______ ]

WELL WELL PFAD WELL TYPE
NUMBER

DRILLING
SEQUENCE

1 K5=9 A PRODUCTICN

2 Co K§=10 A FRODUCTION |

3 e K8-11 . A FRODUCTION
4. RIG TEST

puring or after thae drilling of the hottom heole interval or
production or injection wells . including X¢-B, which is currently
being drilled, PGV may slect to exscute a »ig test. The purpnse
pf this test is to define well flow churacteristics and reservoir
fluld chemigtry whila the drill rig %= svi’l on the well. In the
event that fLlow results are not satisfac-ory, then further
driliing operations zuch as deepaning or roedrilling the bhottem
hole saction may bz undertaken immediately.

Procedures for performing the rig test will consist ef the
tollowing activitiaesg:

4.1 Rig up horizontal flowline incloading heorlzontal muFfler and
atmospheric flash tank or separator. Flowline will connect
to the kanjo box bhaelow double gate B3CP.

4.2 RIH hole with open ended drill pipe To 2000’ and unleoad well

with compressed ajir.

.3 Flow well through horizontal muffler for 1-4 hours unabated,

.4 Transfer flow to sartarator and abat= H235 1in steam fraction.

Steam and brine discharge will be dirz:ted to a rock
mufflar. Akates flow will contipus £ up to 20 hours for a
total of 24 hours of flow.

Previoue flow test rasults indicate .nat a 24~hour rig test
may eliminate the newd for vertical ventiny angd 10-day flow
testing for each wall as was contamplated in the Plan of
operationsa,

Each rig test will bw approved separately by DOH through the
procefure specified rfor venting and well testing as for tha Ks-3
wall taest. All GRP and ATD well testine canditiong raiating to
wotifications, emissione, and releocations will he fallowed for
the rig test, A rig .=t facility plan arq chesicul albatament
precedure will be subnitted to DOH for approval.

{pgvidinrpoo)
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Paty, May 2, 1991, cont. Fage 4

The well K8-8 is currently bsing drilled undaer Underground
Injection Contrel Permit (UIC) No. 1529 authorization to
construot for injecticon wells. The well igs being completed with
a4 production well cesing string zo that tha option exists te
convert the well to a production wall with no medificationas, fThe
deoision to convert the well to progquction will be based on the
rig teet. A separate application for conversion will be made to

DLNR.

If you have any guestions or comments regarding the above
raequest for changes in the Plan of Operation, please give me a
call.

Sincerely,
PUNA GEOTHERMAL VENTURE

(bt 7 gt

William J. Teplow
Flield Manager

@c: Manabu Tagamori, DLHK
Dean Nekano, DLNR
Erioc Tanaka, DLNR
John Lewin, M.D., DOH
Chauncey Hew, DOH
N. Clark
M. Richard
T. Crowaon

attachments: Figure 1

(pgvidinrpoo}
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