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12.

13.

14.

15.

b)  Complete upset of the geothermsal fluid injection system;
e}  Pressure in the steam lines exceeds safety design set points; or

d) Any upset situastion which would otherwise result in a release of unsbeted steam
to the atmosphere.

The emergency steam release {acility shall be equipped and maintained st &ll times
with a minimum three-day operating storage capacity of sodium hydroxide, The
chemicel abatement system shall operate sutomaticelly when steam is released
through the rock muffler{s). The hydrogen sulfide concentrations shall be continuously
monitored both downstream and upstream of the chemical injection point. A sodium
hydroxide treatment mole ratio of 4 to 1 {NaOH/H4S) will be used initially and the

sbatement efficiency monitored. The optimum mole ratios will be determined during
the hydrogen suifide abatement operations.

Upon utilizing the emergency steam releese facility, the permittee shall take
immediate action to the extent practical to reduce the steam flow and perform the
necessary corrective actions. The steam {Jow rate shall be reduced, as a minirmnum, to

50 percent of full flow within four {4) hours after initiating the use of the emergency
steam relesse faeility.

The permittee shall immediately notify the Department of Health of any operational
upsets, equipment fallure or malfunction which would allow &n incresase in the
emissions of hydrogen suifide, particulaete matter or isopentane. In eddition, a written
report shall be submitted to the Department of Health within five (5) days of the
occurrence. The report shall include a description of the maifunetioning equipment or
ebnormal operation, the date of the initial failure, the estimated resultant emissions,
time and duration of the event, and the methods utilized to restore normsl operations.
Compliance with this notification provision shall not excuse or otherwise econstitute a
defense for any violation(s) of this permit, law, rule or order which results {from the
operational upset, equipment failure or malfunction.

The permittee shall maintain & 24-hour telephone service to accept calls coneerning

this Authority to Construct. This telephone number must be fully operational prior to
commencement of construction,

Should any of the eir quality monitoring stations indicate an ambient hydrogen sulfide,
ene-hour average concentration greater than 100 ppb, the permitiee shall take
immediate action to the extent practicel to reduce all power plant emissions. Within
four (4) hours of the exceedance, the permittee shell terminate all power plant
activities not associated with normal power plant operations and contributing to
hydrogen sulfide emissions. Following the reduction in project emissions, if the
monitoring stations still indicate ambient hydrogen sulfide concentrations in excess of
100 ppb (one-hour average), the permittee shall curtail the power plant operations,
unless the permittee can conclusively show to the Department of Health that the
project operations and emissions are not contributing any impact to monitoring site. If
the ambient hydrogen sulfide concentration is below 100 ppb (one-hour average) afer
the project emissions have been reduced, the permittee shall maintain the emissions at
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16.

17.

18.

19,

20,

this reduced Jevel until such time the Department of Heelth is assured that the

resumption of full setivity shell not result in another exceedance of the ambient level
of 100 ppb {one-hour everage).

The permittee shall submit a written report to the Department of Heglth within two
{2) days of the occurrence. The report shall include the date, time and duration of the
exceedance, the estimeted project emissions and any other emission sources that mey
have contributed to the exceedance, and all corrective measures and actions taken {o
reduce project emissions to & minimum. Compliance with this notification provision

shall not excuse or otherwise constitute a defense for any violation(s) of this permit,
law, rule or order.

The operation of the 25 MW geothermal power plant during periods of operational
upsets, equipment feilure or malfunctions shall not cause or contribute to an

exceedance of the hydrogen sulfide ambient level of 100 ppb on a one-hour average at
or beyond the project boundary.

During those periods of normal power plant and wellfield operation, the combined
emissions of hydrogen sulfide from the 25 MW geothermel power plant &nd associated
wellfield shall not cause an increase in the ambient hydrogen sulfide concentrations in
excess of 5 ppb {one-hour average) above background at or beyond the project
boundary. During those periods when geothermel well drilling, well flow testing, or
emergency steam release may be occurring, whether separately, in any combination,
or whether in combination with periods of normal power plant or welifield operation,
the combined emissions of hydrogen sulfide from these sources shall not cause an
increase in the ambient hydrogen sulfide concentration in excess of 25 ppb (one-hour
average) sbove background at or beyond the project boundary.

For any ambient hydrogen sulfide concentrations in excess of 5 ppb {one-hour average)
above background as indieated by any air quality monitoring station, the permittee has
the burden of proving that operation of the 25 MW geothermal power plant and
wellfield did not cause the hydrogen sulfide impact in excess of 5 ppb {one-hour
average), or proving that the power plant or wellfield had experienced an operational
upset, equipment {ailure, malfunction or as otherwise not operating normally, For any
ambient hydrogen sulfide concentration in excess of 25 ppb (one-hour average) above
background as indicated by any air quality monitoring station, the permitiee has the
burden of proving that operation of the 25 MW geothermsal power plant and welifield
did not cause the hydrogen sulfide concentration in excess of 25 ppb (one-hour
average), or proving that the measured impact oceurred during the vertical venting of
& geothermal well or cleanout of the steam production pipelines.

During normal power plant operations, the hydrogen sulfide emissions from the 25 MW
geothermal power plant shall not exceed one pound per hour {three-hour average),
During periods of malfunction or regularly scheduled maintenance, best available
control technojogy shall be applied for the hydrogen sul{ide emissions.

The Department of Henlth mey at any time with reasonable cause, reguest the
permittee to install, operate, and maintain emission monitors to continuously measure
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and record the hydrogen sulfide and isopentane emissions at any specified location in
the power plant.



CERTIFIED MAIL
RETURN RECEIPT REQUESTED

July 17, 19282
92-A481
Mr. Steven E. Morris
Vice President and Generai Manager
Puna Geothermal Venture
101 Aupuni Street, Suite 1014-B
Hilo, Hawaii 96720

Cwzar Mr. Morris:

Subject: Authority to Construct (ATC) No. A-833-795
Permit Modification and Compilation
Fourteen (14) Geothermal Exploratory/Developmental Wells
Located at TMK: 1-4-01:2, 1-4-01:3, 1-4-01:58 and 1-4-01:19,
Kilauea Lower East Rift Zone, Puna, Hawaii

The Department of Health, in accordance with the requirements of Chapter 81, Hawaii Revised
Statutes (HAS), amendad and compiled Chapters 11-58 and 11-60, Hawaii Administrative Rules
(HAR). These rules, among other things, amended the State's air quality rules, and became
effective on June 28, 1992

Special condition number 1 of Authority to Construct (ATC) No. A-833-795 spegcifically notes that
the ATC may be revised to conform to the State's air quality rules. Pursuant to special condition
number 1 (as well as Chapter 3428, MRS, and Chapters 11-59 and 11-60, MAR), the Department
of Health has consolidated the prior permit changes and made additional minor revisions to ATC
No. A-833-795 to conform to our most recent amendments to the State’s air quality rules.

Enclosed with this lefter are Attachments | and ll. The conditions set forth in Attachments | and K
supersede in their entirety the conditions issued with ATC No. A-833-7985 dated February 6, 1980,
and as modified on March 16, 1950, May 28, 1881, and January 13, 1992,

These modifications shall bacome final twenty (20} days after receipt, unless before the twenty
(20} days expire, Puna Geothermal Venture submits a written statement to the Director of Health
either waiving #ts right to a hearing or requesting a hearing pursuant to Chapter 91 and Chapter
3428, HRS. # a hearing is requested, it will be held at a date, time, and place to be specified
later and conducted in accordance with Chapter 91, HRS, and the Rules of Practice and
Procedure of the Department of Heaith.

Very truly yours,

- e, -

o E ""-_' '/"""‘--.__
JGHN C. LEWIN, M.D.
Director of Health

Enclosures
¢: DHSA, Hawaii



ATTACHMENT |.  STANDARD CONDITIONS OF AUTHORITY TO CONSTRUCT, NO, A-833-795
APPLICATION NO. A-833
WELLFIELD

Modified and Complied: July 17, 1992

This permit is granted in accordance with the State of Hawaii Administrative Ruies, Title 11,
Chapter 80, Air Poliution Control, and is subject to the following standard conditions:

1. This permit is non-transferable from person to person, from piace to place, or from one
piece of equipment to another.

2, This permit is automatically void if construction has not begun within one year of the date
of issuance or if the work involved is suspended for one year or more.

3. This permit is automatically void when the Permit 10 Operate is issued or denied for ai
fourteen {14) exploratory/deveiopmental wells.

4. The facility covered by this permit shall be constructed as specified in the application for
Authority to Construct. There shail be no deviation unless additional or revised pilans are
submitted t0 and approved by the Depariment.

5, This permit is not a guarantee that the facilty wili receive a Permit to Operate at the end of
the construction period, nor does it absolve the holder from the responsibility for the
consequences of non-compliance with all Rules, Regulations, and Orders of the
Deparntment.

6. This authority, (a} shail not in any manner affect the fitle of the premises upon which the
equipment is to be located, {b) does not refease the parmittee from any lability for any loss
due to personal injury or property damage caused by, resulling from or arising out of the
design, installation, maintenance, or operation of the proposed equipment, (¢} does not
release the permittee from compliance with other applicable statutes of the State of Hawaii,
or with applicable ocal laws, regulations, or ordinances, and (d) in no manner implies of
suggests that the Department, or its officers, agents, or employees, assumes any liabiiity,
directly or indirectly, for any ioss due to personal injury or property damage caused by,
resulting from or arising out of the design, instaliation, maintenance, or operation of the
proposed equipment.

7. The Department is to be notified promptly in writing upon completion of the construction or
instatiation of any equipment for which an Authority to Construct has been issued.



ATTACHMENT Il SPECIAL CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A-833-795

APPLICATION NO, A-833
WELLFIELD

Modified and Compiled: July 17, 1992

In addition to the standard conditions of the Authority to Construct, this permit is subject to the
following special conditions:

1.

Tne permit conditions prescribed herein may at any time be revised by the Depantment of
Health to conform to any Federal or State promuigated air quality rules on geothermai
facitities.

This Authonty to Construct is for fourteen (14} geothermal exploratory/deveiopmental
wells to De drilled in TMK: 14-01:2, 1-4-01:3, 1-4-01:58 and 1-4-01:19, Kifauea Lower
East Rift Zone, Puna, Hawaii. Written notification must be submitted to and approval
obtained from the Department of Heaith prior to the commencement of construction of
each well. The Department of Heaith shall act on the approval in a timely manner
provided all required and requested information have been submitted. Each
notification shall include a drawing identifying the weil location, the property boundary,
access roads approaching and traversing the property, the iocation of the nearest
residence, and the locations of the air quality monitoring stations. The status of all
previous constructed welis shall be provided inciuding a clear description of the
measures taken to shui-in the well. Additional information may be requeasted of the
permittee.

The permittee shall obtain a Permit to Operate prior to any well approved under this permi
being connected to and becoming a pant of a distribution system which supplies geothermal
resource to a powaer plant or facility, or prior to any well being used as an injection well for
the geothermat resource, Additional permit conditions may de included in the Permit to
Cperatle.

No geothermal exploratory/developmental welis shall be located within 600 feet of the
property boundary. If any federal, state or county permit or order stipulates a distance
greater than 600 feet in which no geothermal wells can be located, the greater distance shall

$0 apply.

The permittee shail install, operate, and maintain a minimum of three (3) meteorological
monitoriag stations, three (3} ambient air quality monitoring stations for hydrogen sulfide and
one {1) PM,, monitor. The monitoring stations required in any permit for the 25 MW power
plant may be used towards fulfilling this requirement,

Priof to the commencement of construction of each well, the permittee shall submit the siting
of the meteorological and air quality monitoring stations for the Department of Health's
approvai. The permittee shall inciude with the siting locations a list of the monitoring
equipment installed at each station and any anticipated modifications. As a minimum, two
ambient air quality monitoring stations for hydrogen sulfide and one meteorological
monitoring station shali be fully operational prior to commencement of drilling operations. All
three meteorological monitoring stations, three ambient air quality monitoring stations for
hydrogen sulfide and the one PM,, monitor shall be instalied and fully operational on or
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before August 15, 1232. The permittee shall maintain a file of all measurements, inciuding
the monitoring system performance evaluations; calibration checks: and agjustmants and
maintenance performed on the system or devices. The measurad data shall meet U.S. ZPA
capture requirements and quality assurance guidelines. At a minimum, a quality assurance
check shall be conducted on each monitoring station every-other-gay.

The air quality monitors shall be equipped with an alarm system or an accepiable equivaient
system that is designed to page and notify the permittee or a governmental agency on a
twenfy-four hour basis of ambient nydrogen sulfide concentrations in excess of 10 ppb on a
twenty-four-hour rolling average and 25 ppb on a one-hour average. The permittee shall
immediately notify the Department of Health and the Hiio District Health Office of any
exceedance above 10 ppb on a twenty-four-hour roliing average and 25 ppb on a8 one-hour
average.

Two (2} copies of the data file in a format acceptabie to the Department of Health shall be
submitted on an annual basis. The data file shiall be in a format that can be utilized by a
personal computer far ready extraction of data. The air quality and meteorological data shall
be summarized and submitted monthly in writing to the Depantment of Health. Additional
information on the monitoring stations and on the data collected shall be submifted upon
reguest by the Depariment of Health,

8. At the discretion of the Director of Health, the permittee may at any time be required to
install, operate, and maintain additional air quality and meteorological monitoring stations,
but only after due notice to the permitiee on the reasons for the proposed change and
providing the permittee an opportunity to respond within seven (7) days.

7. The permitiee shall notify the Department of Heaith in writing at ieast two (2) working days
prior 1o the commencement, and within two (2} working days afier the compietion of the
dritling, abated well cieanout, and flow testing operations, for each geothermal well.

8.  Upon completion of flow testing operations, each geothermal well shall be shut-in or
otherwise prevented from discharging 10 the atmosphere in accordance with appropriate
standards of operation and maintenance ang at ne time be placed on centinuous or standdy
bieed status.

8.  Flaring of excess hydrogen sulfide gas from the completed wells is prohibited without
the approval of the Depariment of Healith. If flaring of the excess gas is considered
necessary, the permittee must submit a written request to the Department of Health
which shall inciude as a minimum the proposed date, time and approximate duration of
the flaring episode, the current and expected well head pressure, the estimated
hydrogen sulfide concentration in the weli gas, the estimated emission rates for
hydrogen sulfide and suifur dioxide, an air Quaiity impact analysis for suitur dioxide, the
probabile cause of excess gas buildup, and an assessment of any abatement
alternatives.
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1G.

11.

12.

13.

If a request 1o flare excess gas is approved as necessary by the Depanment of Health,
the approval may be subject to specified conditions. These conditions may inciude,
but are not limited o, provisions requiring the permittee to install, operate, and
maintain suifur dioxide ambient monitors and to submit to the Department of Heaith
after the flaring event a repon on the times flaring actually occurred, the sulfur dioxide
emissions determined through either direct or indirect measurements, and any
problemns encountered during the flaring process.

Al access roads into the property shall be limited to authorized personnet only. Twenty-four
hour staffing shall be in pilace during construction,

The permittee shall have proper safety devices on-site at least three days prior to
commencement of drilling operations. A minimum of three breathing apparati shall be
available at the site and maintained by a qualified person/contractor. Wind socks shall
be placed at two opposite edges of the drill site and on the drill fioor, At least one
person with certified hydrogen suifide training to respond to hydrogen sulfide
emergency episodes shall be on-site at all times.

Hydrogen sulfide abatement equipment with a minimum of 3,000 gallons of sodium
hydroxide shall be on the property prior to the initiation of drilling, abated well cleanout and
fiow testing operations. Chemical storage tanks shall ba maintained with soedium hydroxide
at all times with no less than a three-day operating supply.

The permittee shall monitor the hydrogen suifide concentration and emission rate during fiow
testing operations. The permittee shall utilize a cycionic mutfler or other equivalent device
designed to minimize particulate and brine aerosol emissions, and direct venting into a
vertical direction. During fiow testing operations, if the abated hydrogen sulfide emission
rate increases to five (5.0) pounds per hour or more, or if any steam is released through the
power piant emergency steam release facility, the permittee shali cease operations and shut-
in the well. The Department of Health shall be so notified and the problem corrected defore
testing operations can continue,

During periods of well equipment failure or maifunction which result in hydrogen sulfide
emissions, the permittae shall appty best availabie controt technotogy for the air emissions
and take immediate steps {0 correct the condition. The Department of Health shall be
immediately notified of the well equipment failure or malfunction. if the well equipment in
question cannot be repaired within twenty-four (24) hours of the occurrence or the hydrogen
sulfide ambient concentration exceeds the specified limits in Special Condition Nos, 23 and
27, the permittee shall cease operations and shut-in the well in accordance with Special
Condition Nos. 23 and 27. Within five (5) days of the occurrence, a report shall be
submitted to the Department of Health. The report shall include a description of the
equipment failure or malfunction, the date ot the initial failure, the estimated resuitant
emissions, time and duration of the event, and the repairs conducted to restore normal
operations. Compliance with this notification provision shall not excuse or otherwise
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14,

15.

18.

constitute a defense for any viotation(s) of this permit, law, ruie, or order which resuits from
the well equipment failure or malfunction.

Wet chemical tests for the determination of the hydrogen sulfide concentrations shall be
conducted and recorded at least four times per 24-hour period during abated well cieanout,
fiow testing and periods of drilling operations where geothermal steam is reieased {o the
almosphere. Additional wet chemical tests shall be reguired if previous resuits indicate a
fluctuation in the hydrogen suifide concentrations.

The following data shail be recorded during abated well cleanout, flow testing and periods of
drilling operations where geothermal steam is released to the atmosphere:

a. At least four times per 24-hour period, hydrogen sulfide ppm upstream from the injection
system.

b. At least four times per 24-hour period, injection rate of sodium hydroxide.

C. Atleast four times per 24-hour period, hydrogen suifida concentration (ppm)
downstream, after chemical injection, caiculated hydrogen sulfide emission rate {Ibs/hr)
and calcuiated hydrogen suifide abatement efficiency {percent).

d. Daily, the quantity of sodium hydroxide remaining in the abatement equipment storage
tanks.

Additional entries wili be made when significant changes in the resource occurs and when
changes are made in injection rates of sodium hydroxide,

The aforementioned daily records a., b., and ¢, shall also be reported daily to the
Department of Healith by telephone no later than noon of the foliowing work day. The
Department of Health may at any time request additional data or revise the frequency of this
daily telaphone reperting requirement.

The records shall be kept at the well location at ail times during the drilling, abated well
cleanout and flow testing operations and shall be made available upon request by the
Department of Health or its duly authorized representative. Copies or summaries of the
records shall be provided within a reasonable time upon request by the Department of
Health. The records shall be retained for at least three years following the data of such
records.

The permittee shall maintain a 24-hour telephone service to accept calls concerning this
Authority to Construct. This telephone number must be operational prior to commencement
of construction,
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17.

18,

18.

20.

No more than two (2) drilling rigs may be used simultaneously in the wel drilling operations.
During well arilling operations, the release of any geothermal steam shali be diveried to
thehydrogen sulfide abatament equipment or action immediately taken to shut-in the well.
The hydrogen sulfide abatement equipment shall consist of a cycionic muffier ar other
equivatent device designed to minimize pariculate and brine aerosol emissions, and direct
venting into a vertical direction.

in no case shall the cumulative steam reieases from ail simultaneous well driliing operations
resuit in total hydrogen sulfide emissions of five {5.0) pounds per hour or more. During any
period when two drilling rigs are operating simultaneously, the operator of each rig shall
immediately notily the othar operator of any steam reiease and the resulting hydrogen sulfide
emissions, if the cumulative steam releases from either or both well drilling operations resuit
in total hydrogen suifide emissions of five (5.0) pounds per hour or more, the permittee shall
take immediate action to shut-in the wells, and shali so notily the Depantiment of Health.

Records of each steam release shall be maintained and include as a minimum, date, lime
and duration of steam release, the resultant emissions, chemical injection rate, steam flow
rate, and any corrective measures taken. The records shall be in a permanent form suitabie
tfor ingpection, shall be made avaitable upon reguest by the Depantment of Health, and shall
be retained for at least three (3) years foliowing the date of such records.

Ruring dritiing, abated wel cleanout and flow testing operations, the permittee shail utilize a
cyclonic muffler or other equivalent device designed to minimize particulate and brine
asrosol emissions, and direct venting intc a vertical direction. A minimum sodium hydroxide
treatment. mole ratio of 4 to 1 (NaOH/H,S) will be used initially and the abatement efficiency
monitored. The optimum mole ratios will be determined during the hydrogen sulfide
abatement operations. A specific chemical {reatment plan shall be submitied to the
Department of Health prior to the commencement of driliing, abated well cleanout and flow
testing operations. A copy of the pian shali be maintained at the site at ali time and
supervisory personnei shall be aware of its provisions at ali times,

Should any toxic emissions of public heaith concem be encountered which requires
dispersion into the ambient air as a mitigative action, the permittee shall promptly notity the
Department of Health. Aftempts shall be made to fully abate the toxic ang hydrogen sulfide
ermissions by utilizing a cyclonic muffier or other equivalent device designed to minimize
particulate and brine aerosot emissions, and direct venting into a vertical direction.

The permittee shali perform testing and analyses for all of the foliowing constituents of the
steam condensate, steam, particulates and/or gases emanating from each welk:
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STEAM CONDENSATE/TOTAL STEAM/TOTAL BRINE

Benzens

Ammonium (Total)
Arsenic

Lead

Cadmium

Bicarbonate and Carbonate
Suifates

Chlorides

Nitrates

Boron (Total)

Hydrogen Suifide (Total)
Fluorides (Total)

Total Sulfur

Mercury (Total)

pH

Total Dissolved Solids
Total Suspended Solids
Percent Noncondensibles
Hydrogen Chioride
NESHAPS Pollutants

GAS PHASE

Benzene
Hydrogen Sulfide
Ammonia
Radon 222 and
daughters
Mercury Vapor
Methane
Non-Methana
Hydrocarbons
Carbon dioxide
Sulfur dioxide
Hydrogen Chiaride
NESHAPS

The sampling and testing of the resource shali be performed once upon experiencing the
first steam release, and at least once during abated well cleanout and once during the
testing operations. During normal operation of each well, sampling and testing shall be
performed on an annual basis, provided that the hydrogen sulfide concentration does not
deviata more than + 10 percent of the previous measurement, or every six (6} months if ihe
hydrogen suifide concentration deviates more than + 10 percent of the previous
measurement. The sample of the resource shall be submitted to a qualified laboratory for
analyses-within five (5) days after obtaining the resource sampie. The permittee shall submit
a copy of the resuits of the analyses to the Department of Health within five (5) days after
receiving the resuits from the qualified laboratory. The Department of Health may at any
time require the permittee to analyze for additional constituents of the resource or perform
more frequent testing.

21. The two (2) 860 HP diesel engine generators for rig no. 1 and the three (3) 877 HP diesel
engines for rig no. 2 shall be fired only on fuel cil no. 2 with a maximum sulfur content not to
exceed 0.5 percent by weight. For rig no. 2, only two (2) of the three (3) 877 HP diesel
engines may be operated at any given time, and in no case shali ali three (3) 877 HP diesel
engines be operated simuitaneously.

On a twelve (12) month rolling average, the total combined fuel usage of all five (5) diesel
engines shali not exceed 275,124 gallons.
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23,

Prior to the startup of rig no. 2, the permittee shall install non-resetting fuel metering systems
for the permanent recording of the total galions of fuel consumed by each of the five (5)
diesel engines associated with both rigs no. 1 and no. 2. The permittee shall maintain
records on a monthly basis on the total amount of fuel oit consumed by each diesel engine.
In addition, records shall be maintained on the total amount of fuel oil consumed by the
associatled diesel engines for the drifiing ot each well, Both records shall bz submitted ‘o
the Departiment of Health at the completion of each well.

Prior to the startup of rig no. 2, the permittes shail retard the fuel injection timing of each of
the three (3) diesel engines servicing fig no. 2 six {6} degrees from the manufacturer's
recommended standard injection timing setting. The permittee shall maintain the tevel of
injection timing retard at all times during operation of the engines through a regular program
of inspection and maintenance. Upon compietion of the sefting of the fuel injection timing
retard of six {(6) degrees, the permittee shail submit to the Department of Health a copy of
the work order and documentation certifying the fuel injection timing of each of the three (3}
diesel engines,

The unabated venting of a geothermal well is prohibited. During well cleanout, the
geothermal resource shall be directed through the hydrogen sulfide abatement equipment.
The permittee shall utilize a cyclonic muffier or other equivalent device designed to minimize
particulate and brine aerosol emissions, and direct venting intc a vertical direction. Prior to
any abated well cleanout, the Department must be informed in writing a minimum of two (2)
days prior to commencemant and s¢ concur. The public shali be notified a minimum of 24-
hours in advance by notices in the newspapers of general circulation in Hawaii County. In
addition, the permittee shall make a reasonable effort to notify all residents living within
3,500 feet of the permittee’s property boundary a minimum of 24-hours in advance of each
abated well cieanout, in preparation for fiow testing, each abated well cleanout shall be
conducted only during the daytime and performed for nc more than 2 total of four {4) hours.

" In no case shail any abated well cleanout coincide with any pipeline cleancuts, well drilling

which opens new hole, or weli fiow testing operations, or commence if the power plant
emergency steam retease facility is being utilized. #f emergency steam refeases from the
power plant ocour during any abated well cleanout, the well cleanout operations shall be

. terminated as quickly as practical.

The combined emissions of hydrogen sulfide from the 25 MW geothermal power plant (A-
834) and associated welifield (A-833}, including periods of equipment failure or maifunctions
shali not cause or contributa to an exceedance of the hydrogen suifide ambient level of 10
ppb on a twenty-four-hour rolling average or 25 ppb on a one-hour average at of beyond the
project boundary, Should any of the approved air quality monitoring stations indicate a
hydrogen sulfide ambient concentration greater than 10 ppb on a twenty-four-hour rolling
average of 25 ppb on a one-hour average, the permittee shall immediately notify the
Depariment of Health and the Hilo District Health Office, ceasing all well drilling, flow testing,
and abated well cleanout operations, and shutting in those wells experiencing equipment



ATTACHMENT Il
ATC NO. A-833-795
WELLFIELD

JULY 17, 1992
PAGE 8

24,

25,

26.

27.

failure or malfunction, which result in emissions of hydrogen suifide. The affected wellfieid
construction activities shall be aliowed to proceed only after the permittee has satisfactorily
demonstrated to the Department of Health that the contributions from the wel! drilling, well
fiow testing, abated well cleanout operations or well equipment repair will not result in or
contribute to the exceedance of the hydrogen sulfide ambient concentration of 13 ppbon a
twenty-four-hour rolling average or 25 ppb on a one-hour average.

The permittee shall submit to the Depantment of Heaith a written follow-up repod within tive
{5) days of the occurrence. The report shall include the date, time, and duration of the
exceedance(s), the status of all project operations during the exceedance, the estimated
project emissions and any other emission sources that may have contributed to the
exceedance, and ali corrective measures and actions to reduce project emissions to a
minimum. Compiiance with this notification provision shall not excuse or otherwise
constitute a defense to any violation(s} of this permit or of any law or regulations.

{Previously Deleted)

The permittee may be required to install a control system acceptable to the Department of
Heatth for the rapid throttling of steam flow and well shut-in on each developmental well
prior to the well being connected to a resource distribution system. The requirement for a
control system may be so specified in the subsequent Permit to Operate.

To prevent well blowouts, the permittee shall empioy good drilling practices with proper
blowout prevention equipment and experienced personnel in the drilling of the
exploratory/developmental wells. Drilling supervisors shall-be cerified in blowout prevention
at a minimum of once every two years by a recognized training center. in the unlikely event
of a well blowout, the permittee shall immediately proceed with measures 1o kill or gain
control of the well and notify the Department of Heaith,

The permittee shali submit to the Department of Health a written report within five {5) days of
the blowout. The report shall inciude, as a minimum, the probable cause of the blowout, the
actions that have or will be taken, the estimated time before the well is controlled, an
analysis of the air quality impact from the unabated emissions, and a monitoring plan to
determine the actual air quality impact resulling from the biowout. A status report shall be
submitted to the Department of Heaith on a weekly basis untii such time the control of the
well is established.

During those periods of normat power plant and normal welifield operations, the combined
emissions of hydrogen suifide from the 25 MW geothermal power plant (A-834) and
associated wellfield (A-B33) shail not cause an increase in the hydrogen sulfide ambient
concentration in excess of 5 ppb {above background) on a one-hour average at or beyond
the project boundary as monitored at any of the approved air quality monitaring stations and
30 identified in the monthly monitoring report. As used in this context, a normal power plant
operation is a power plant which is operating without any pipeline cleanouts, upsets,
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28.

29,

equipment failure, malfunction or which is otherwise operating normally. A normat wellfield
operation is a wellfield in which no well drilling, flow testing, or abated well cleanout are
occurring and where the complatad weils are not experiencing any equipment failure or
malfunction and are either shut-in, being used as an injection well, or connected to a sound
geothermal resource distribution system.

{Previously Dsleted)

Prior 10 the commencermert of any geothermal well driliing, abated well cizanout, or flow
testing operations which will resuit in the release of geothermal steam to the atmosphere, tha
permittee shall submit to, and receive the approval of, the Department of Health a sampling
and testing protocol, identifying the analytical procedures and methodologies to be used
and the constituents to be measured, which shall seek to physically and chemically
characterize the particulate and aerosol emissions and corresponding ambient concentration
from these operations. Each collected sample shall be submitted to a qualified laboratory
for analyses within (5) days after the sample is collected. The permittee shail submit a copy
of the results of the analyses within five (5) days after receiving the results from the qualified
laboratory. The Department of Heailth may at any time require the permittee to analyze for
additional constituents or perform morg frequent testing.
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July 17, 1992
92-A480
Mr. Steven E. Morris
Vice President and General Manager
Puna Geothermal Venture
101 Aupuni Street, Suite 1014-B
Hiio, Hawaii 96720
Dear Mr. Morris:
Subiect: Authority to Construct {ATC) No. A-834-796

Permit Modification and Compilation

25 MW Geothermal Power Plant

Located at TMK: 1-4-01:2 and 1-4-01:19, Kilauea Lower
East Rift Zone, Puna, Hawaii

The Department of Health, in accordance with the requirements of Chapter 91, Hawaii Revised
Statutes (HRS), amended and compiled Chapters 11-58 and 11-80, Hawaii Administrative Ruies
(HAR}., These rules, among other things, amended the State’s air quality rules, and became
effective on June 29, 1992,

Special condition number 1 of Authority to Construct (ATC) No. A-834-796 specificaily notes that
the ATC may be revised to conform to the State's air quatity rules. Pursuant to special condition
number 1 (as well as Chapter 342B, HRS, and Chapters 11-59 and 11-60, HAR), the Department
of Health has consolidated the prior permit changes and made additional minor revisions to ATC
No. A-834-796 to conform to our most recent amendments to the State’s air quality rules.

Enclosed with this letter are Aftachments | and {I. The conditions set forth in Attachments | and |l
supersede in their entirety the conditions issued with ATC No. A-B34-796 dated February 6, 13890,
and as modified on March 18, 1990 and January 13, 1992

These modifications shall become final twenty (20) days after receipt, unless before the twenty
{20) days expire, Puna Geothermal Venture submits a written statement to the Director of Heaith
either waiving its right to a hearing or requesting a hearing pursuant to Chapter 91 and Chapter
3428, HRS. if a hearing is requested, it will be held at a date, time, and place to be specified
fater and conducted in accordance with Chapter 91, HRS, and the Rules of Practice and
Procedure of the Department of Health.

Very truly yours,

s TRz,

P t‘-—'ﬁ _—
JOHN C. LEWIN, M.D.
Director of Health

Enclosures
c: DHBA, Hawaii

G



ATTACHMENT I, STANDARD CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A-834-798

APPLICATION NO. A-834
POWER PLANT

Modifled and Compiled: July 17, 1982

This permit is granted in accordance with the State of Hawaii Administrative Rules, Title 11,
Chapter 60, Air Pollution Control, and is subject to the following standard conditions:

1.

This permit is non-transferable from person to person, from place to place, or from one
piece of equipment to another.

This permit is automaticaily void if construction has not begun within one year of the date
of issuance or if the work invoived is suspended for one year or more.

This permit is automatically void when a Permit to Operate is issued cor denied.

The facility covered by this permit shall be constructed as specified in the application for
Authority to Construct. Thare shall be no dewviation unless additional or revised plans are
submitted to and approved by the Depariment.

This permit is not a guarantese that the facility will receive a Permit to Operate at the end of
the construction period, nor does it absolve the holder from the responsibility for the
consequences of non-compliance with all Rules, Requlations, and Orders of the
Department.

This authority, (a) shall not in any manner affect the titie of the premises upon which the
equipment is to be located, (b) does not release the permittee from any fiability for any loss
due to personal injury or property damage caused by, resuiting from or arising out of the
design, installation, maintenance, or operation of the proposed equipment, (¢} does not
release the permittee from compliance with other applicable statutes of the State of Hawaii,
or with applicable local laws, regulations, or ordinances, and (d) in no manner implies or
suggests that the Depantment, or its officers, agents, or employees, assumes any liabiiity,
directly or indirectly, for any loss due to personal injury or property damage caused by,
resulting from or arising out of the design, installation, maintenance, or operation of the
proposed equipment.

The Department is to be notified promptly in writing upon completion of the construction or
installation of any equipment for which an Authority to Construct has been issued.

The operation of this equipment is sanctioned by this Authority to Construct provided that
the permittee has completad the foliowing:

(3} Submittal of written notification of campietion of construction or installation to the
Department;

{6}  Submittat of Permit to Operate Apptication, Form AS-P-3, to the Department; and

(c) Adherence to all applicable "special conditions® as included in the Authority to
Construct.



ATTACHMENT . SPECIAL CONDITIONS OF AUTHORITY TO CONSTRUCT, NO. A-834-796

APPLICATION NO. A-834
POWER PLANT

Modified and Compiled: July 17, 1992

in addition to the standard conditions of the Authority to Construct, this permit is subject 1o the
foliowing special conditions:

1.

The permit conditions prescribed nerein may at any time be revised by the Department of
Health to conform to any Federal or State promulgated air quality rules on geothermal
facilities.

The total fugitive isopentane emissions from all ten (10) Ormat Energy Converier (OEC)
moduies shall not exceed 0.4 Ibs/hr or exceed 1000 ppm from any seal, flange, vaive or any
other fugitive emissicn paint when measured from a distance of two (2) inches from the point.
The permitiee shall perform measurements on all fugitive isopentane emission points, as a
minimum, on a weekly basis. The permitiee shall take immediate corrective actions upon
identifying any isopentane emissions in excess of 1000 ppm when measured from a distance
of two (2} inches.

Records shall be maintained on all isopentane emission measurements, the amount of
gallons of isopentane purchased, the amount of isopentane transferred to and from the OEC
modules, and the amount of isopentane reieased {0 the atmosphere. The records shall be in
a permanert form suitable for inspection, shall be made available upon request by the
Depantment of Heaith, and shall be retained for at least three (3} years following the date of
such records. A report on the amount of isopentane released to the atmosphere shall be
submitted to the Deparntment of Health on an annual basis.

The geothermal fluids injection system shall include at least two (2) geothermal injection
wells, a spare fluid pump, and a spare noncondensable gas compressor. The backup
injection system equipment shall be maintained in good operating condition at al times and
shall be utilized immediately upon identification of any malfunctioning equipment.

in the event of an equipment malfunction or upset condition which resuilts in a situationt where
the two geothermal injection welis are not capabie of handling the total geothermal resource
being utilized by the power piant, the power plant production and the associated geothermal
resource being used shall be immediately reduced accordingly to the handling capacity of
the two injection welis,

The diesel engine generator and the diesel firewater pump shall be fired only on dieset fuel
oit no. 2 with a maximum sulfur content not to exceed 0.5% by weight.

The unabated cleanout of a pipeline utilizing the gecthermal steam is prohibited. If the
geothermal steam is used in the pipeline cleanout, the geothermal steam shall be directed
through the hydrogen sulfide abatement equipment. The permittee shall utilize a cyclonic
muffler or other equivalent device designed to minimize particulate and brine aerosol
emissions, and direct venting into the vertical direction. In no case shall any abated pipeline
cleanout coincide with any abated well cleanout, well drilling which opens new hole, or weli
fiow testing operations, or commence if the emergency steam release facility is being utilized
by the power plant. If emergency steam releases from the power plant occur during any
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pipeline cleanout, the pipeline cleanout operations shall be {erminated as quickly as
practical. Prior to any pipeline cleanout, the Department of Health must be informed in
writing, a minimum of two (2} days prior to commencement and so concur. The public shall
be notified a minimum of 24-hours in advance by notices in the newspapers of general
circulation in Hawaii County. In addition, the permittee shall make a reasonable effort to
notify all residents living within 3,500 feet of the permittee’s property boundary a minimum of
24-hours in advance of any pipeiine cieanout. Each pipeline cleanout shall not exceed 20
minutes in guration and shall occur only in the daytime.

7. The permittee shall install, operate, and maintain a minimum of three (3) meteorological
monitoring stations, three {3} air quality monitoring stations for hydrogen sulfide and one {1)
PM,, monitor. The monitoring stations required in any permit for the wellfield may be used
towards tuifilling this requirement.

Prior {0 the commencement of plant operations, the permittee shaill submit the siting of the air
quality and metearological monitoring stations for the Department of Health's approval. The
permittee shall include with the siting locations a list of the monitoring equipment installed at
each station and any anticipated modifications. As a minimum, two ambient air quality
monitoring stations for hydrogen sulfide and one meteorological monitoring station shall be
fully operationat prior to commencement of plant operations. All three meateorological
monitoring stations, three ambient air quality monitoring stations for hydrogen suifide and the
one PM,, monitor shall be installed and fully operaional on or betore August 15, 1982, The
permitiee shall maintain a file of all measurements, including the monitoring system
performance evaluations; calibration checks; and adjustments and maintenance performed
on the system or devices. The measured data shall mest U.S. EPA capture requirements
and quality assurance guidelines. As a minimum, a quality assurance check shali be
conducted on each monitoring station every-other-day.

The air quality monitors shail be equipped with an atarm or acceptabie equivalent system
that is designed o page and notify the permittee or a governmental agency on a twenty-four
hour basis of ambient hydrogen sulfide concentrations in excess of 10 ppb on a twenty-four
hour average and 25 ppb on a one-hour average. The permittee shall immediately notify the
Depanment of Health and the Hilo District Health Office of any exceedance above 10 ppb on
a twenty-four hour rolling average and 25 ppb on a one-hour average.

Two {2) copies of the data file in a format acceptabie to the Department of Heaith shali be
submitted on an annual basis. The data file shall be in a format that can be utilized by a
personal computer for ready extraction of data. The air quality and meteorological data shall
be summarized and submitted monthly in writing to the Department of Health. Additional
information on the monitoring stations and on the data collected shall be submitted upon
request by the Depariment of Health,

8. At the discretion of the Director of Health the permittee may at any time be required to install,
operate, and maintain additional air quality and meteorological monitoring stations, but only
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10.

11.

12.

13.

after due notice to the permittee on the reasons for the proposed change and providing the
permittee an opportunity to respond within seven (7) days.

All access roads into the permittee’s property shall be fimited to authorized personnel only.
Twenty-four hour staffing shall be in place during plant operations.

The emergency steam release facilily, consisting of two (2) rock mufflers, chemical storage
tank{s) and associated equipment, shali be instalied, maintained, and be fully operational
prior to commencement of plant operations. Each rock muffier shali be capabie of handling
a steam fiow rate of 570,000 ibs/hr or 100 percent of the total power plant steam flow,
whichever is greater.

The emergency steam release facility shall only be utilized under one or more of the
following conditions:

a) Failure of the electrical transmission tines out of the power plant or some incident that
tripped alt the steam turbines and OEC units;

b) Complete upset of the geothermal fluid injection system;
¢} Pressure in the steam lines exceeds salety design set points; or

d) Any upset situation which would otherwise result in a release of unabated steam to
the atmosphere.

The emergency steam release facility shall be equipped and maintained at ali times with a
minimum three-day operating storage capacity of sodium hydroxide. The chemical
abatement system shall operate automatically when steam is released through the rock
muffler(s). The hydrogen sulfide concentrations shali be continuously monitored both
downstream and upstream of the chemical injection point. A sodium hydroxide treatment
mole ratio of 4 to 1 (NaOH/H,S) will be used initially and the abatement efficiency monitored.
The optimum mole ratios will be determined during the hydrogen sulfide abatement
operations.

Upon utilizing the emergency steam reiease facility, the permittee shall take immediate action
to the extent practicai to reduce the steam flow and perform the necessary corrective actions.
The steam flow rate shall be reduced, as a minimum, to 50 percent of full flow within four (4)
hours after initiating the use of the emergency steam release facility.

The permittee shall immediately notify the Department of Health of any operational upsets,
equipment failure or malfunction which would allow an increase in the emissions of hydrogen
sulfide, pariculate matter or isopentane. The permittes shall apply best available control
technology for the air emissions and take immediate steps to correct the condition. The
permitiee shall take appropriate action in accordance with Speciat Condition Nos. 15 and 17
it the hydrogen sulfide ambient concentration exceeds the specified limits in Special
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14,

15.

18,

17.

Caondition Nos. 15 and 17. In addition, a written report shall be submitted 10 the Department
of Heaith within five (5) days of the occurrence, The report shall include a description of the
malfunctioning equipment or abnormal operation, the date of the initial failure, the estimated
resultant emissions, time and duration of the event, and the methods utilized to restore
normai opearations. Compliance with this notification provision shall not excuse or otherwise
constitute a defense for any violation{s) of this permit, law, rule or order which results from
the operational upset, equ:pment failure or maifunction.

The permittea shall maintain a 24-hour telephone service to accept calls concerning this
Aduthority to Construct. This teiephone number must be fully operational prior to
commencement of construction.

The operation of the 25 MW geotharmal power plant during periods of operational upsets,
equipment failure or malfunctions shall not cause or contribute 10 an exceedance of the
hydrogen sulfide ambient level of 10 ppb on a twenty-four-hour rolling average or 25 ppb on
a one-hour average at or beyond the project boundary. Should any of the approved air
quality monitoring stations indicate a hydrogen sulfide ambient concentration greater than 10
ppb on a twenty-four-hour rolling average or 25 ppb on a one-hour average, the permitiee
shall take immediate action terminating, within two (2) hours of the exceedance, ali power
plant activities not associated with normal power piant operations and contributing to
hydrogen sulfide emissions. Following the reduction in proiect emissions, it the monitoring
stations still indicate hydrogen sulfide ambient concentrations in excess of 10 ppb on a
twenty-four-hour rolling average or 25 ppb on a one-hour average, the permittee shall curtail
the power plant operations, unless the permittee can conclusively show to the Department of
Health that the project operations and emissions are not contributing any impact to the
monitoring sita. if the hydrogen sulfide ambient concentration is below 10 ppb on a twenty-
four-hour rolling average and 25 ppb on a one-hour average after the project emissions have
been reduced, the permittes shall maintain the emissions at this reduced levei until such time
the Department of Heaith is assured that the resumption of full activity shall not result in
another exceedance of the hydrogen suifide ambient level of 10 ppb on a twenty-four-hour
rolling average of 25 ppb on a one-hour average.

The permittee shall submit a written report to the Department of Health within five (5) days of
the occurrence. The report shall include the date, time and duration of the exceedance, the
estimated project emissions and any other emission sources that may have contributed to
the exceedance, and all corrective measures and actions taken to reduce project emissions
to a minimum, Compliance with this notification provision shall not excusg or otherwise
constitute a defense for any violation{s) of this permit, law, rule or order.

(Previously Deleted)
During those periods of normal power plant and normal wellfield operations, the combined

emissions of hydrogen sulfide from the 25 MW geothermal power piant {A-834} and
associated wellfieid (A-833) shall not cause an increase in the hydrogen sulfide ambient
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18.

19,

20.

21.

concentration in excess of 5 ppb (above background} on a one-hour average at or beyond
the project boundary as monitored at any of the approved air quality monitoring stations and
so identified in the monthly monitoring report, As used in this context, a normai power plant
operation is a power plant which is operating without any pipeline cieanouts, upsets,
equipment faiiure, maifunction or which is otherwise operating normally. A normal wellfield
operation is a wellfieid in which no well dnilling, fiow testing, or abated well cleanouis are
occurring and where the completed wells are not experiencing any equipment failure or
malfunction and are either shut-in, being used as an injection well, or connacted to & sound
geothermal resource disiribution sysiem.

{Previously Deletad)

During normal power plant operations, the hydrogen sulfide emissions from the 25 MW
gecthermal power plant shall not exceed one pound pef hour {one-hour average). During
periods of malfunction or regularly scheduied maintenance, best available control technalogy
shall be applied for the hydrogen sulfide emissions.

The Department of Health may at any time with reasonable cause, request the permittee to
install, operate, and maintain emission monitors 10 continuously measure and record the
hydrogen sulfide and isopentane emissions at any specified location in the power piant.

Prior to the commencement of any abatad pipeline cleanout utilizing tha geothermal steam,
the permitiee shall submit to, and receive the approval of, the Department of Health a
sampling and testing protocol, identifying the analytical procedures and methodologies o be
used and the constituents to be measured, which shali seek to physically and chemically
characterize the particulate and aerosol emissions and corresponding ambient concentration
from these operations. Each collected sample shall be submitted to a qualified laboratory for
anatyses within five (5) days after the sampie is collected. The permittee shall submit a copy
of the results of the analyses to the Department of Health within five (S} days after receiving
the results from the quaiified laboratory. The Department of Health may at any time require
the permittee to analyze for additional constituents or perform more fragquent testing.



