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101

102

SCHEDULE OF GEOTHERMAL EXPLORATION AND PRODUCTION

REQUIREMENTS - 2009

PART I - INTRODUCTORY

Application of Schedule

In this Schedule unless otherwise specified — “The Act” means the Act as
amended from time-to-time and under which this schedule is made and any Act
which is incorporated with that Act.

Notwithstanding anything to the contrary in this Schedule, this Schedule
applies only to or in relation to acts, omissions, matters, circumstances or
things touching, concerning, arising out of or connected with the exploration or
exploitation of the subsoil for geothermal energy resources.

In case of encountering hydrocarbons, reference should be made to the
applicable petroleum schedule instead of the current geothermal schedule.

Exemptions
(1) Where the Director is satisfied -

(a) that compliance with a requirement of this Schedule is, in a particular
case, unnecessary, impracticable or undesirable; and

(b) that alternative action that is at least as safe as a requirement of this
Schedule will be taken and that, in the circumstances of a particular
case, it is appropriate to do so,

the Director may exempt any person or class of persons from the duty to
comply with the particular requirement subject to such conditions as the
Director thinks applicable.

(2) Where

(a) a person contravenes or fails to comply with a condition of an
exemption; or

(b) the Director is satisfied -

(1) that the circumstances under which an exemption was granted
have altered; or

Si)that in the bl los0s

the Director may revoke the exemption (either as it applies to a particular
person, or generally).
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104

Verification

The construction, alteration or reconstruction of drilling and production
equipment, safety systems and emergency facilities shall not be undertaken
without approval and, where required by the Director, verification by a
Veritying Body.

Definitions

In this Schedule, unless inconsistent with the context or subject matter:

“the Act” means the State of Western Australia Petroleum and Geothermal
Energy Resources Act, 1967, as amended from time-to-time.

“ANSI” means the American National Standards Institute:
“API” means the American Petroleum Institute:
“approval” or “approved” means the approval of or approved by the Director:

“ASEG-GDF” means Australian Society of Exploration Geophysicists General
Data Format:

“ASME” means the American Society of Mechanical Engineers:

“Australian Standard” (or “AS”) means a standard of the Standards
Association of Australia:

“basic data” includes all data acquired in the field or laboratory including
physical and chemical measurements conducted as part of the analysis of fluid
or core and cutting samples:

“blooey line” in relation to air or gas drilling, means a system of pipes
arranged to carry away from the drilling rig any air or gas that has returned to
the surface:

“business day” means any day except Saturday, Sunday or a public holiday:

“circulation” means the passing of fluid down the drill pipe, casing or tubing
in a well and back up to the surface, or the passing of fluid in the reverse
direction:

“clause” means a clause of a part to this Schedule:

“completion” means a flowpath in a well that allows the production of fluids
from a discrete formation interval through the well, or the injection of fluids
into a discrete formation interval through the well, and includes the equipment
necessary for that production or injection independent of other flowpaths in the
well:
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“conductor casing string” means a pipe installed to cover unconsolidated
surface formations, and which may provide a means for return of drilling fluid
from the well before the surface casing is installed:

“contractor” means a person engaged to perform work for an Operator under
contract (not being a contract of employment):

“cubic metre” in relation to gas or liquid, means the amount of gas or liquid in
a cubic metre of space at standard conditions of 101.325 kilopascals absolute
pressure and 15°C temperature’

“derrick” means a fixed framework over a well that is used in supporting,
hoisting and lowering operations:

“directional drilling” in relation to drilling a well, means drilling that involves
intentional changes in the direction of drilling:

“Director” means the Director Petroleum and Environment Division of the
Department of Mines and Petroleum:

“drilling rig” includes a workover or well service rig, but does not include a
seismic shot hole drilling rig:

“existing pipeline” means an existing pipe or system of pipes that is being
used, or is capable of being used, for the transmission of fluid:

“explosive atmosphere” means an atmosphere which would explode and burn
if a source of ignition was introduced into that atmosphere:

“extension well” means a well drilled principally to define more accurately the
extent or nature of a previously discovered geothermal energy resource:

“flame type equipment” means any electric or fired equipment that uses an
open flame, electric arc or element:

“flowing well” means a well from which oil, gas or water is produced without
the use of artificial lifting equipment:

“geofluids” are all fluids that flow from geological formations including all
gases, water, oil etc:

“geophysical surveying” means geophysical investigation by any generally
recognised method including seismic, gravimetric, magnetic, electrical,
geochemical, or radioactive methods, (excluding direct well evaluation
practices):

“geothermal energy” means thermal energy that results from natural
geological processes and is contained in geothermal energy resources:
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“geothermal title” means a geothermal exploration permit, a retention lease, a
geothermal production licence, a scientific investigation, a geothermal drilling
reservation or a geothermal special prospecting authority:

“geothermal well” means a hole in the ground that is made for the purpose of

(a) searching for, or producing, geothermal energy and geothermal energy
resources

(b) injecting fluid into an underground geothermal

(©) disposing of waste fluids that result from production operations; or

(d) producing geofluids for reinjection purposes;

and includes any casing or down hole equipment used in conjunction with the
well and any wellhead that is installed in or on the hole from time-to-time, but
does not include a water bore or a seismic shot hole:

“good operations practice” means all those things that are generally accepted
as good and safe in the carrying on of exploration for geothermal energy
resources, or in operations for the recovery of geothermal energy as the case

may be:

“injector well” means a well used to inject geofluids into a geothermal energy
resource:

“Inspector” means a person appointed as an Inspector under the Act:

“mast” includes any portable or collapsible framework that is used over a well
in supporting, hoisting and lowering operations:

“monument” means a survey mark used to establish —
(a) a corner, boundary or station of a geothermal energy resource title; or

(b)  acadastral, geodetic or topographic survey, and includes any related
reference marks:

“multiple completion well” means a well that has more than one completion:

“operation” means any activity relating to exploration for, or the production,
processing or transportation of, geothermal energy:

“operator” means the representative of the title holder responsible for the
overall management and control of operations for the exploration or

exploitation of geothermal energy resources for which the title is held:

“Person-in-charge” — a person appointed by an Operator to provide on site
management and control of any specified operation:
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“plant” includes -

(a) any machinery, equipment, vehicle, implement, tool or article used in,
or in connection with, an operation;

(b) any tank, vessel, pit or dump used in, or in connection with, an
operation;

(©) any pipeline:

“process vessel” means a vessel used to process fluids or solids by mechanical,
fluid mechanical, chemical, thermal or other means:

“production facility” means a system (other than a short-term or temporary
system) made up of plant (other than pipelines) that is used in a production,
processing or transportation operation, or in an operation to treat or dispose of
waste materials that result from geothermal energy production:

“production potential” means the capacity of a geothermal resource to
produce energy calculated or measured in accordance with generally accepted

procedures:

“quarter” means any three month period commencing on 1 January, 1 April, 1
July or 1 October in any year:

“reservoir” means any porous and permeable rock that is capable of storing
fluids and yielding them to a well:

“reservoir measurements” means measurements of reservoir pressure and
temperature, and measurements of the movement of fluids and fluid interfaces

within a reservoir:

“reservoir pressure” means the static or stabilised pressure that exists, or that
is inferred to exist, in a reservoir at a given datum:

“seismic source” means an energy source used to create shock waves in the
earth (so that the reflections may be recorded when investigating sub-surface

strata):

“separator” means an apparatus used at the surface to separate fluids
produced from a well:

“shot hole” means a hole drilled for the purpose for firing an explosive charge:

“shot point” means the surface location of, and the area immediately
surrounding, a shot hole or other place where a seismic source is initiated:

“Verifying Body” means an approved body qualified to -

(a) verify the design, construction and installation of geothermal facilities;
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106

107

(b) verify the design, construction and operating condition of cranes and
pressure vessels; or

(©) carry out such verification as the Director may require.

“wellhead” means the casing head and includes any casing hanger or spool, or
tubing hanger, and any flow control equipment up to and including the wing
valves:

“well logging” means recording one or more physical properties, formation
characteristics or reservoir measurements as a function of depth of a well:

“workover” means any operation carried out on a well in order to improve
productivity or remedy a down hole mechanical defect, including but not
limited to:

(a)  Recovering tubing

(b)  Reperforating

(©) Recompleting

(d)  Stimulating

(¢)  Or in anyway altering the down hole configuration of the well:

Certificate of Competence

Where a person carries out an activity for which that person is required to have
a certificate of competence, an authorisation or a qualification by a law of the
State such person shall have such certificate, authorisation or qualification.

Personnel Qualifications and Performance

The Director may at any time require that such evidence be furnished as the
Director considers necessary to enable the Director to determine whether a
person is competent to be engaged in the particular activity or operation to be
carried out.

Tests

Except where otherwise specified in this Schedule any test required under this
Schedule shall be carried out in such a manner as will enable the results to be
recorded and certified -

(a) in an endorsed document within the meaning of the By-laws of the
National Association of Testing Authorities, Australia; or

(b) where the test is not a test in respect of which an endorsed document of
the kind referred to in paragraph (a) can be given, to the satisfaction of
the Director; or

(©) where the test is a test in respect of which an endorsed document of the
kind referred to in paragraph (a) can be given but for practical reasons
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acceptable to the Director the requirement for such endorsement has
been waived, to the satisfaction of the Director.

108 General Duties and Responsibilities of Operators and Contractors

(1)

Subject to this Schedule -

(a)

(b)

it is the duty of an Operator and any contractor to ensure
compliance with these requirements; and

in the event of a contravention of, or failure to comply with a
provision of these requirements, the Operator and contractor are
each guilty of an offence.

(2) In addition to the operation of Sub-Clause (1), if a requirement provides
that a particular person shall perform or discharge a function or duty
under the requirement, that person is guilty of an offence if the person
contravenes, or fails to comply with the requirement.

3) Subject to any express provision in a particular requirement -

(a) the Operator shall provide, install and maintain such plant as is
necessary to enable compliance with this Schedule; and

(b) where a contractor has been engaged to perform particular work,
the contractor shall also, in relation to the performance of that
work, provide, install and maintain such plant as is necessary to
ensure compliance with this Schedule.

(4) It is a defence to a charge for an offence against this Schedule for the
accused to prove -

(a) that the offence relates to a matter over which the accused did
not know and could not reasonably have been expected to have
known; or

(b)

(1) that it was not reasonably practicable for the accused to
comply with the relevant direction in the circumstances of
the particular case; and

(i) that the accused took alternative action that was at least as
safe and effective as the terms of the relevant requirement.

109 Responsibilities of Supervisor
(1) A supervisor shall ensure, so far as is reasonably practicable, that work

is carried out in accordance with these requirements.
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110 Responsibilities of Employees

A person shall not engage in or cause any person to engage in an unauthorised
activity which may either directly or indirectly-

(b)  Endanger equipment or facilities associated with the operation.

(c)  Interfere with the safe operations of the equipment or facilities
associated therewith.

111 Posting of the Schedule

A copy of these requirements shall be reasonably available for inspection on
each drilling and workover rig, and at all other main operational locations.

112 Codes, Standards and Specifications

(1)  Reference in this Schedule to a code, standard or specification, unless
inconsistent with the context or subject matter, is a reference to the
latest edition of that code, standard or specification issued by the
authority or organisation which made the code, standard or
specification.

(2)  Insub-clause (1) “edition” includes an issued code, standard or
specification and amendments thereto issued by the authority or
organisation which made the code, standard or specification.

113 Protection of Environment

(1)  An Operator shall ensure that operations are carried out in a manner that
avoids or, where that is not practicable, minimises any adverse impact
on the environment.

(2)  Unless alternative arrangements are established to the satisfaction of the
Director, an Operator shall, at least 3 months (6 months in an
environmentally sensitive area) before the commencement of —

(a)  adrilling program;
(b)  the construction of a production facility; or
(©) fracturing of rock

submit to the Director a proposal document to initiate the environmental

impact assessment process in accordance with the Environmental
Protection Act 1986.
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€)

(4)

Before an operation is commenced, the Operator shall have an approved
code of environmental practice relevant to the area of operations
containing an outline of the procedures that are proposed -

(a)  to minimise hazards to the health and well-being of persons
working in the operation, and the public generally;

(b)  to protect wildlife, livestock, flora and sites of natural, historical
or cultural significance;

(c)  to minimise disturbance of the land surface; and

(d)  toclean up any areas disturbed by the operation and, if there is
no proposal for the subsequent development of the land, to leave
the land in a state that will facilitate its restoration.

The holder of a geothermal title shall ensure that all his employees and
contracts comply with an approved Code of Environmental Practice, in
the absence of specific directions the operations shall be carried out in
accordance with the APPEA Code of Environmental Practice.

114 Inspectors

(1)

In accordance with Section 118 of the Act, the Minister may, by
instrument in writing, appoint a person to be an Inspector for the
purposes of the Act and Schedule.

115 Issue of Notices by Inspectors

(1)

2)

€)
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Where an Inspector considers -
(a)  that any plant is in an unsafe condition; or
(b) that work being carried out under a geothermal title —

(1) is contravening a provision of the Act, these directions, or
any, additional conditions imposed by the Director;

(i)  is unsafe; or
(iii))  is not in accordance with good operations practice,

the Inspector may, by a notice in writing, refer the matter to the
relevant Operator.

The notice shall specify a day by which the Operator shall report to an
Inspector on the action taken in relation to the notice.

An Inspector may —
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(4)

(a) direct that no further work may be carried out until the matter
referred to in the notice is remedied, or until an Inspector
otherwise approves the resumption of work;

(b) give directions as to the measures to be taken to remedy the
matter referred to in the notice, which directions may include —

(1)  that plant be repaired or replaced;

(i1) that any part of the environment be restored or
rehabilitated;

(i11) that a particular work-practice be altered or discontinued.

An Operator shall not contravene, or fail to comply with, a notice given
under this requirement.

Interference with Public Utilities

An operation shall not be carried out in a manner that interferes with a road,
railway or pipeline, a telephone or power line or cable, a radio or television
mast, or any other form of public utility or facility.

Identification and Protection of Wells

The Operator shall, after the release of a rig, ensure that the well is adequately
fenced and clearly marked in a permanent manner with the field name and well
number.

Containment of Geofluids

(1)

(2)

If any geofluids are obtained from land comprised in a geothermal title
it shall be confined to tanks, gas holders, pipes or other receptacles in
accordance with good operations practice.

Except as a temporary measure during an emergency, geofluids shall
not be placed or kept in an earthen pit.
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PART Il SAFETY

DIVISION 1 - General Requirements

202 Safety Manual

(1)

2)

Operations shall not be carried out unless subject to and in accordance
with an approved safety manual.

In the event of and to the extent of any conflict or inconsistency
between an approved safety manual and the requirements of this
Schedule, these requirements shall prevail.

203 Emergency Response Manual

(1)

2)
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Operations shall not be carried out unless there is an approved
Emergency Response Manual which sets out the procedures to be
followed and actions to be taken, and identifies the persons to be
responsible for following these procedures and taking these actions, in
the event of an emergency arising during the operations by reason of —

(a) the escape or ignition of geofluids

(b) serious injury to a person;

(©) a vessel or aircraft sending a distress signal;

(d) any other emergency associated with the operations,

In the event of an emergency of a kind identified in sub-clause (1)
arising, operations shall, where applicable, be carried out in accordance

with the procedure set out in the emergency response manual referred to
in sub-clause (1).
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204 Updating of Manuals

(1)  In this clause “the manuals” means the manuals referred to in clauses
202 and 203.
(2)  The manuals shall be updated as required by changed circumstances or
as required by the Director.
(3)  Any update of the manuals shall be submitted to the Director for
approval.
205 Availability of Manuals and Directions

The manuals referred to in clauses 202 and 203 and all relevant Directions shall
be readily available at all times to every person involved in the operation.

206 Instruction of Personnel

(1)

(2)

€)

(4)

The manuals referred to in clauses 202 and 203, and this Schedule of
Requirements shall be drawn to the attention of every person on or
before the date on which that person commences to be engaged in or
concerned with the conduct of operations or the execution of works in
the geothermal title area, and each such person shall be advised to
comply with the provisions of the manuals and Requirements issued
pursuant to Section 95 of the Act.

Any amendments to the manuals referred to in clauses 202 and 203 and
any amendments to the Schedule of Requirements shall be drawn to the
attention of every person engaged in or concerned with the conduct of
operations or the execution of works in the licence area and each such
person will be advised to comply with the provisions of the amended
manuals and these requirements.

On entering the work place for the first time each person shall be
required to sign an acknowledgment that the manuals referred to in
clauses 202 and 203, and the Schedule of Requirements (and any
amendments thereto) have been drawn to their attention and that they
have been advised to comply with the provisions of the Manuals and
these Requirements.

Records of all acknowledgments shall be held by the Operator for a
period of not less than 6 years and made available for inspection by the
Director or an Inspector.

207 Admittance to an Operational Site

A person who is not engaged in or directly concerned with the carrying on of
operations or the execution of works in the permit area shall not be admitted to
a site without approval by the “person-in-charge” and, where such approval has
been granted, that person shall be given all necessary instructions required by

PD-PTLA-TGR-142 Rev 1
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the manuals referred to in clauses 202 and 203 and relevant Requirements on or
before the arrival of that person at the site.

208 Person-in-Charge

(1) The name of the person-in-charge of any operation shall be clearly
displayed on the site of that operation.

2) The person-in-charge shall ensure to the best of his ability that all
personnel in his charge know and comply with all relevant
Requirements and safety procedures applicable to the operations under
his control.
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213 Radio-active Substances

(1)  The Director shall be informed, in writing, whenever it is proposed to
use any radioactive material, other than in routine well logging or non-
destructive testing.

(2) A person engaged in the handling of, or the use of, radiation apparatus
or radio-active substances shall comply with the requirements of all
applicable radiation control legislation.
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215 Fire-fighting Equipment

(1)  Adequate fire-fighting equipment shall be provided at each drilling and
workover rig used in connection with well servicing, at any tank farm,
and at any other location where there is a substantial risk of the
occurrence of fire, or a substantial risk of serious damage in the event of
a fire.

(2) Every employee shall be trained in the effective use of the equipment
that the employee might be required to use in the event of a fire.

(3) All fire-fighting equipment shall be maintained in good working
condition.
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229 Debris Constituting a Fire Hazard

(1)

2)

Any rubbish, debris or oil refuse that could constitute a fire hazard shall
be removed or drained to a safe distance of not less than 45m away
from all buildings, installations, wells and production facilities.

The rubbish, debris or oil refuse shall then be burned or otherwise
disposed of in a proper manner that is consistent with the applicable
Code of Environmental Practice.

230 Siting of Geofluid Disposal Pit

(1)

2)

3)
4)

()
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A disposal pit or the end of a discharge line shall not be located within
45m of a well, separator, below-ground pipeline, storage tank or
temporary production facility, or within 45m of an unprotected source
of flammable vapour.

A disposal pit or the end of a discharge line shall not be located within
100 metres of an established road, railway, above ground pipeline or
building.

A discharge line shall be securely staked down.
All permanent discharge installations shall be fenced off and an
approved method, acceptable to an Inspector, shall be provided to

commence discharging.

A disposal pit shall be sited and constructed so as not to create a hazard
to property or natural vegetation.
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(6)

(7)

Proper supervision and fire fighting equipment and materials shall be
available to meet an emergency during disposal operations.

In the case of encountering petroleum, where a flare could be
extinguished during production or testing operations, provision shall be
made for relighting the flare by a device acceptable to an Inspector.

231 Temporary Well Site Production Equipment

(1)

(2)

€)

(4)

()

(6)

A fire or unprotected flame or any flame-type equipment, shall not be
located within 45m of a well or unprotected source of flammable
vapour.

Subject to sub-clause (3), a fuel storage tank shall not be located within
45m of a well.

The Director may allow the distance referred to in sub-clause (2) to be
reduced, but the distance shall not be less than 25m.

Flame-type equipment shall not be placed within 25m of a process
vessel unless the equipment is fitted with an adequate flame arrester and
flame-proofed air inlets.

A pressure vessel containing flammable material shall not be placed
within 25m of a well, or within 25m of other different flammable
materials.

This requirement does not prevent the grouping of similar items of
production equipment.

232 Siting of Production Equipment

(1)

2)

3)

4)

)
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All permanent production equipment and process vessels shall be sited
and spaced after taking into account Australian Standard 2430
“Classification of Hazardous Areas” and details of those sittings and
spacings shall be furnished to the Director or an Inspector on request.

Production equipment shall not be located within 45m of an established
road, railway or building.

Surface hydrocarbon storage tanks, other than temporary well-test
tanks, shall be enclosed by a main bund wall and the bund capacity shall
be greater than the volume of the largest tank or group of inter-
connected tanks (whichever is the greater), plus 10 per cent of the
combined volume of all other tanks within the bund.

Subject to sub-clause (5), a tank shall not be located within 45m of a
well.

The Director may allow the distance referred to in sub-clause (4) to be
reduced, but the distance shall not be less than 25m.
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(6)

A pressure vessel shall not be located within a bund surrounding a tank
or group of tanks.

233 Venting of Flammable Vapours

(1)

(2)

All process vessels, instruments and equipment from which flammable
vapour may be emitted shall be safely vented to the atmosphere.

All vent lines and drain lines from process vessels or storage tanks that
are vented to flare pits or flare stacks shall be fitted with flame arresters
or other similar safety devices.

234 Smoking, Naked Lights, Welding and Cutting

(1)

(2)

€)
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Smoking, open fires and naked lights shall not be allowed within 45m
of a well or plant which has a source of flammable vapour.

Except during gas drilling operations, a well-site geological unit that
contains unprotected electrical or gas fuelled equipment may be located
within 45m, but not less than 15m, from plant referred to in Sub-Clause
(1), subject to the following conditions -

(a) that the only drilling operation during which the use of
unprotected electrical or gas-fuelled equipment may occur is a
routine non-hazardous drilling operation; and

(b) that any electrical or gas fuel circuit to which unprotected
equipment is connected is controlled by a master switch or shut-
off that is readily accessible to any person in the unit to enable
the supply of fuel to be immediately shut-off in an emergency.

This Requirement does not prevent the use of welding or flame cutting
plant within the 45m distance referred to in sub-clause (1), provided that
the use of the equipment in such a situation has been authorized by the
person responsible for the particular operation and that all reasonable
precautions have been taken to ensure the safety of persons in the area.

23 Date: 3 June 2010



235 Internal Combustion Engines

(1)

2)

€)

(4)

PD-PTLA-TGR-142 Rev 1

An internal combustion engine shall not be used within 30 metres of a
well or other source of flammable vapour unless it is fitted with an
effective exhaust muffler, spark arrester and, where appropriate, a
brushless alternator.

An internal combustion engine shall not be used within 15m of a well or
other source of flammable vapour unless -

(a) it is of the compression ignition type;

(b) the engine and all ancillary components have been rendered
spark proof;

(c) all operating electrical components are flame proof;

(d) the end of an exhaust pipe shall not be closer than 6 metres to
the vertical centre line of the well, projected upwards and shall
be directed away from the well; and

(e) exhaust pipes, manifolds and turbo chargers are insulated,
cooled or otherwise constructed or protected so as to prevent the
ignition of flammable vapours or liquids.

A diesel engine shall not be used within 15m of a well or other source
of flammable vapour unless it is fitted with one of the following -

(a) air intake shut-off valves operated by engine overspeed, remote
controlled from the rig floor, or some other means approved in
writing by the Director;

(b) a system that injects inert gas into the cylinders and is operated
by engine overspeed, remote controlled from the rig floor, or
some other means approved in writing by the Director;

(©) a duct that allows air for the engine to be obtained at least 15m
from the source of flammable vapour; or

(d) some other device approved by, and operated under such
conditions as may be stipulated in writing by, the Director.

Where an engine is fitted with a system referred to in Sub-Clause (3)(a)
or (b), the engine and its shut-down system shall be tested as follows:

(a) during the drilling of a well, the engines shall be tested before
the cement plug at the shoe of the surface casing is drilled out,
and thereafter at intervals not exceeding seven days;
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(6)
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(b) during any workover, the engines shall be tested before
operations are commenced on the well, and thereafter at
intervals not exceeding seven days; and

(©) where the engine is part of a production facility, the engine shall
be tested at the commencement of operations and thereafter at
intervals not exceeding one month.

Where a test is carried out under sub-clause (4), a record of the test shall
be made in the tour report or in a log book kept in accordance with
clause 239 (8).

Sub-clauses (1), (2) and (3) do not prevent the use of a diesel engine on
a permanent well pumping installation where -

(a) the engine is at least 6m from the well;
(b) any hydrocarbons encountered are minimal; and
(©) the shut-in wellhead pressure of each producing formation in the

well does not exceed 5,000 kPa.
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239 General Safety Precautions

(6)  All buildings and other structures, machinery and equipment shall be
inspected on a regular basis and a proper record of the inspection,
signed by the person who conducted the inspection, shall be entered in
the tour report or a log book or in some other similar system.

(8)  alog book, or similar system, shall be kept at each operational site or
the central field office.

(9)  Any information recorded in a tour report or log book (or other system)
shall be accurate and include all relevant dates and times.
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(10)  An inspector is, at any reasonable time, entitled to inspect, and to take
extracts from, or make copies of, any tour report or log book (or other
documentation).
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DIVISION 3 - Air and Gas Drilling

; 4 cer it ehicul he drilline location:
and
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282 Mud Stocks

Mud stocks that are adequate to fill the hole and to establish and maintain
circulation -

(a) shall be kept on location; and

(b) shall be kept in good condition by frequent mixing so that the mud can
be used at any time.
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DIVISION 4 - Reporting
284 Reporting of Death and Serious Injury
(1) In this clause and clauses 286 and 287 a reference to a serious injury is
a reference to an injury to a person as a result of which the person
requires immediate attention by a medical practitioner.

2) Where a person dies or suffers a serious injury -

(a) a report of the death or injury shall forthwith be made to an
Inspector; and

(b) a report in writing giving full particulars of the death or injury
and all related circumstances shall be transmitted to the Director
as soon as practicable after the occurrence of the death or injury.

286 Reporting Serious Damage

(1)  In this clause and clauses 287 and 288 a reference to serious damage to
property is a reference to -

(a) the loss or destruction of property with a value exceeding
$20,000;

(b) damage to property, the repair of which damage would cost an
amount exceeding $20,000; and
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287

288

(©) the loss or destruction of any property, or any damage to
property, by reason of which any person dies or suffers serious

injury.
(2)  Where serious damage to property occurs -

(a) a report of each occurrence shall forthwith be made to an
Inspector; and

(b) a report in writing of such occurrence shall be submitted to the
Director as soon as practicable specifying -

(1) the date, time and place of such occurrence;
(1)  particulars of the damage;

(iii) the events so far as they are known or suspected that
caused or contributed to the occurrence;

(iv)  particulars of repairs carried out or proposed to be carried
out to damaged property; and

(v)  measures taken, or to be taken, to prevent a possible
recurrence.

Reporting a Potentially Hazardous Event

Where an event occurs which is not in the normal or ordinary course of a
particular operation and which is professionally considered to be likely to cause
injury to a person or serious damage to property, but such event does not cause
injury or serious damage -

(a) a report of the event shall forthwith be made to an Inspector; and

(b)  areport in writing of the event shall be submitted to the Director as soon
as practicable specifying measures taken or to be taken to prevent a
possible recurrence.

Reporting Damage Less Than $20,000

Where damage to property occurs which is not serious damage to property but

which result is a significant loss of structural integrity or load bearing capacity

in the property damaged or results in some other significant unsafe condition -

(a) a report of the damage shall forthwith be made to an Inspector; and

(b)  a report in writing of the damage shall be submitted to the Director as

soon as practicable specifying measures taken or to be taken to prevent
a possible recurrence.

a7
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289 Reporting Escape or Ignition of Geofluids and Other Material

(1) A report shall forthwith be made to an Inspector upon the occurrence
of -

(a) a significant spillage of geofluids which is in excess of 500
litres.

2) A report in writing of any occurrence referred to in sub-clause (1) shall
be submitted to the Director as soon as practicable after the occurrence
specifying -

(a) the date, time and place of the occurrence;
(b) the estimated quantity of liquid that escaped or burned;

(c) particulars of damage caused by the escape of ignition;

(d) the events so far as they are known or suspected that caused or
contributed to the escape or ignition;

(e) particulars of methods used to control the escape or ignition;

® particulars of methods used or proposed to be used to repair
property damaged by the escape or ignition; and

(2) measures taken, or to be taken, to prevent a possible recurrence
of the escape or ignition.

290 Reporting of Emergencies

Any emergency shall be reported forthwith to an Inspector.
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PART V - DRILLING AND WORKOVER

DIVISION 1 - General Requirements

501 Approval to Drill

(1)

2)

PD-PTLA-TGR-142 Rev 1

An application for approval to

(a)

(b)

drill a new geothermal exploration or development well, shall be
made in duplicate not less than three months (or 6 months if an
environmentally sensitive area is involved), or such other period
as may be approved prior to the commencement of the
operation, and such an operation shall not be commenced
without prior approval.

workover an existing geothermal exploration, development or
producing well shall be made not less than one month, or such
other period as may be approved, prior to the commencement of
the operation, and such an operation shall not be commenced
without prior approval.

An application under this clause shall include -

(a)
(b)
(©)
(d)
()
()
(2

(h)

(@)

G

proposed well name and number;

location, elevation and co-ordinates of the well site;
programmed depth;

estimated spud-in date;

estimated drilling time;

name and address of drilling contractor;

type of rig and blow-out prevention equipment, including
description of equipment and method of operation;

names and addresses of other contractors involved in the
operations and the nature of the services they will perform;

detail of the drilling program, including particulars of casing
program (with designs safety factors for burst, collapse and
tension), complete casing cementation program, drilling fluid
and formation evaluation procedures (cuttings and fluid
sampling, coring, and wireline and mud logging);

name of person responsible for communications with the
Director;
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(4)

()

(6)

(k) proposed well path;
Q) drilling procedures manual;

(m)  geological prognosis of the area which includes well objectives
for exploration wells, accompanied by a time or depth map of
near target horizon(s) and seismic sections where possible;

(n) pollution control measures; and
(o)  such other information as the Director requests.

The drilling program referred to in clause 501(2)(i) shall in the case of
an exploration well in a permit area, be accompanied by a current
Landgate Public Plan, showing the existing land tenure i.e., reserves,
private property, etc. in relation to the location of the proposed drill site
and access road and shall make reference to any other wells, public
utilities or any other structure within 150m of the proposed well
location.

Any information not available at the time of initial application must be
forwarded no later than one month prior to the expected spud date.

An approved program shall not be varied without approval.

502 Approval of Operating Manuals and Drilling Equipment

A person shall not commence or continue to use drilling and associated
equipment unless -

(1)

(2)

(4)

PD-PTLA-TGR-142 Rev 1

the drilling and associated equipment has, in the case of a first well to
be drilled by a unit in Western Australia, been inspected by an Inspector
prior to the commencement of drilling;

operating manuals covering emergency procedures and the drilling and
associated equipment have been submitted to the Director and the
Director has given his approval, in writing, of these manuals. Refer to
Clauses 202, 203, 204 and 205;

the Inspector is satisfied that the drilling and associated equipment is in
good condition, is compatible with that detailed in the operating manual
and capable of being operated safely;

Where drilling is carried out by a person other than the geothermal title
holder the name and address of the person carrying out the drilling has
been supplied to the Director.
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503 Equipment to Conform to Certain Standards

Materials and equipment used in drilling and workover operations shall
conform to such standards as are listed below so as to safely withstand the
conditions likely to be encountered during such operations for -

(a)  derricks and masts API Std 4A, Specification for Steel Derricks
(including Standard Rigs), API Std 4D, Specification of Portable Masts,
or API Std 4E; Specification for Drilling and Well Servicing Structures;

(b)  rotary drilling equipment API Spec 7, Specification for Rotary Drilling
Equipment;

(c)  well casing, tubing and drill pipe, API Spec 5CT, Specification for
Casing, Tubing and Drill Pipe;

(d)  wellhead and Christmas tree equipment API Spec 6A, Specification for
Wellhead and Christmas Tree Equipment;

(e)  blowout preventors, drilling spools and adapters, API Spec 16A,
Specification for Drill Through Equipment;

63 hoisting equipment API Spec 8A, Specification for Drilling and
Production Hoisting Equipment;

(g)  wire rope API Spec 9A and AS 1656; Specifications for Wire Rope;

(h)  cement API Spec 10, Specification for Materials and Testing of Well
Cements.

504 Location Surveys
(1) Subject to this clause, as soon as practicable after the final location of a

2)

PD-PTLA-TGR-142 Rev 1

well is established, but in any event no later than one month after the

drilling rig is released (or such longer period as the Director may allow)

the Operator shall determine the location and elevation of the well in

accordance with this clause.

A survey undertaken for the purposes of sub-clause (1) shall, unless
otherwise approved by the Director.

(a) be tied as to the horizontal position -

(1) to a control point based on the Geodetic Datum of
Australia (GDA 94) or a station derived therefrom, or to a
point in a cadastral or other survey approved by the
Director;
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(11) to two reference marks established not more than 200m
from the well site; and

(b) be tied as to elevation —

(1) to a heighted control point within the Australian Height
Datum, or to a heighted control point derived therefrom;
and

(i1) to a reference bench mark established not more than 200m
from the well site.

(c) the well location and elevation shall be determined by a surveyor
licensed under the Licenced Surveyors Act 1909 or having other
equivalent qualifications or experience acceptable to the Director.

The accuracy of the survey shall be such that —

(a) the well location will not be in error by more than one metre in any
direction for each 4 kilometres of distance from, and relative to, the
initial control point; and

(b) the difference in elevation between the wellsite, the reference bench
mark, and the Datum heighted control point, measured in metres, is
not in error by more than one-tenth of the square root of the
distance, measured in kilometres, from the well to the heighted
control point.

The Operator shall, as soon as practicable after the survey is completed
but in any event not later than one month after its completion, submit to
the Director a plan certified as to accuracy by the person identified in sub-
clause 2 (c¢) above.

The plan shall show —

(a) the location of the well relative to the horizontal control point;

(b) the well name and number;

(c) the heighted control point and the bench mark referred to in
subregulation (2) (b) (together with reasonable particulars);

(d) any other well and all roads, public utilities or substantial buildings
or other structures within 300m of the well;

(e) if not Crown land, and if applicable, the boundaries and legal
description of the section of land within which the well is situated.

A plan under sub-clause (4) must also indicate —
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(a) the co-ordinates of the well in the Map Grid of Australia (MGA 94)
values, and the latitude and longitude of the well in the Geodetic
Datum of Australia (GDA 94) values, computed within the accuracy
limits of the survey specified by subclause (3);

(b) the direction of true north;
(c) ground level at the well site; and

(d) any permanent reference marks established in accordance with these
requirements.

(6) Alternative Location Survey techniques are acceptable i.e. utilisation of
Global Positioning System (GPS) to specifications acceptable to the
Director.

505 Prohibited Drilling Areas

(1) A geothermal title holder shall not drill a well any part of which is less
than 300 m from a boundary of the permit area or licence area, as the case
may be, except with the consent in writing of the Director and in
accordance with such conditions, if any, as are specified in the instrument
of consent.

(2) Where a geothermal title holder does not comply with sub-section (1) of
this section, the Director may, by instrument in writing served on the
geothermal title holder, as the case may be, direct him to do one or more
of the following, within the period specified in the instrument —

(a) to plug the well;
(b) to close off the well; and

(¢) to comply with such directions relating to the drilling or
maintenance of the well as are specified in the instrument.

A person to whom a direction is given under sub-section (2) of this
section shall comply with the direction,

(3) A well shall not be drilled within 75m of a railway, pipeline, cable, high
voltage power line of other service facility without the approval of the
Director.

(4) A well shall not be drilled within three kilometres of subsurface mine
workings without the approval of the Director.

(5) The Director may give an approval under this direction subject to the
Operator complying with conditions specified by the Director.

(6) The Director may refuse to approve a well that could adversely affect a
producing petroleum field or mining operation.
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506 Casing

(1)

(2)

€)

(4)
()

(6)

(7)
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The design and placement of casing strings shall take into account known
or predicted formation strength, known or predicted formation pore fluid
pressures and programmed drilling fluid densities, and the maximum
performance properties used in the design of casing strings shall be those
indicated as minimum performance properties in API Bull. 5C2, Bulletin
on Performance Properties of Casing Tubing and Drill Pipe.

Casing strings shall be run and cemented at the approximate setting
depths specified in the drilling program and any significant variations to
the prescribed setting depths shall be notified to the Director prior to
running casing.

All casing strings and liner strings shall be capable of withstanding all
anticipated collapse and burst pressures, tensile loadings, temperatures,
and environments likely to be encountered.

All casing strings, other than liner strings shall extend to the wellhead.

Casing recovered from a well shall not be re-used in another well unless
it has first been inspected in accordance with API RP 5C1,
Recommended Practice for Care and Use of Casing and Tubing and the
physical characteristics established by such inspection enable compliance
with sub-clause (3).

Conductor pipe shall be installed in a well to protect the well and
equipment against surface formation instability and to enable the
circulation of drilling fluid from the well before surface casing is
installed.

Surface casing shall be set at least 25m into a competent formation, and
minimum surface casing requirements are -

(a) 200 m; or

(b) (1) 1inrelation to an exploration well where normal pressure
gradients are anticipated, at least 15 per cent of the total
depth to which uncased hole will be drilled to a depth of
2,500m, plus 5 per cent of the incremental depth of
uncased hole beyond 2,500 m;

(i1) 1in relation to an appraisal or development well where
normal pressure gradients are known to exist, at least 10
per cent of the total depth to which uncased hole will be
drilled.

(although the Director may specify or approve another depth in a
particular well or area).
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(8)

)

(10)

(11)

(12)

(13)

The design of the conductor pipe or surface casing string shall take into
account the support of other casing strings and or the BOP Stack.

Where evidence indicates the possibility of above normal formation pore
pressure in a well, the surface casing design shall be considered on a well
by well basis.

Where -

(a) abnormal pressure, lost circulation or unstable zones are known or
expected in a well; or

(b) artesian water, high mud weights or extensive drilling time may
lead to down-hole problems in a well.

consideration shall be given to setting an intermediate casing string.

When a liner string is installed in a well there shall be an overlap of at
least 30m between the top of the liner string and the shoe of the next
larger casing string previously run.

After cementing, all casing strings, except the conductor casing string,
shall be pressure tested to an approved pressure before drilling out of the
casing shoe, or in the case of production casing string, before proceeding
with operations to complete or test a well, and such pressure test shall be
held for as long as is necessary to ascertain that there is no continuous
pressure drop and the result recorded in the driller’s log.

Drilling operations or operations to complete or test the well shall not
commence until a satisfactory pressure test pursuant to Sub-Clause (12)
has been obtained.

507 Cementing of Casing

(1)

(2)

3)

PD-PTLA-TGR-142 Rev 1

Conductor casing strings (other than those placed by jetting or driving)
shall be cemented with sufficient cement to fill the annular space
between the casing string and the wall of the hole from the casing shoe
of the conductor casing string to surface.

Surface casing strings shall be cemented with a volume of cement
sufficient to fill the annular space between the casing string and the hole
to a height of at least 450 metres above the shoe of the casing string, or
to the surface if such casing string is less than 450 metres in length.

Intermediate and production casing strings and liner strings shall be
cemented with sufficient cement to fill the annular space between the
casing string and the wall of the hole or next outer casing string as
follows -

(a) from each cementing point (including the casing shoe) to a
height of at least 150 m above the cementing point;
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(4)
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(6)

(7)

(b)  to a height of at least 100 metres above any zone not previously
cased containing fluid hydrocarbons;

(©) additionally, in case of a liner string which is used as an
intermediate or production casing string, the overlap between the
liner string and the next larger casing string previously set shall
be cemented to fill at least 30 metres measured length of the
annular space between the liner string and the next larger casing
string, unless provision is made for the overlap to be sealed in
some other effective manner or unless otherwise approved.

All casing string cementations shall be carried out in accordance with
good oil field practice and the details of the cementing operations shall
be recorded in the driller’s log. If there is any reason to suspect a faulty
cementing operation, the Director shall be notified.

After the cementing of casing strings, drilling shall not be commenced
until a time lapse of -

(a) 24 hours; or

(b) 8 hours under pressure for the surface casing string and 10 hours
under pressure for all other casing strings.

For the purpose of Sub-Clause (5)(b) the cement is considered to be
under pressure if during the time lapse referred to in that sub-clause the
cement after placing is restrained from movement by the use of float
valves or other approved equipment.

If the cementing requirements of this clause have not been achieved by
primary cementing operations, endeavours shall be made to meet those
requirements by recementing or by remedial cementing, unless
otherwise approved.

508 Blow-out Prevention Control

(1)

)

PD-PTLA-TGR-142 Rev 1

Blow-out preventers and related well control equipment shall be
installed, operated, maintained and tested generally in accordance with
API RP 53 , Recommended Practices for Blow-out Prevention
Equipment Systems for Drilling Wells, and shall be adequate to control
expected pressures. The results of all tests shall be recorded in the
driller’s log.

Unless otherwise approved, prior to drilling below the conductor casing
string in exploration wells, or in development wells in those areas
having known shallow gas accumulations, a diverter system
incorporating a pipeline of adequate diameter with control valves shall
be installed so as to safely divert hydrocarbons and other fluids in the
event of pressures occurring below the shoe of the conductor string
which may fracture the formation.
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Prior to drilling below the surface casing string the blow-out prevention
equipment shall include a minimum of -

(a)

(b)

(©)

(d)

(e)

three remotely controlled, hydraulically operated blow-out
preventers with a working pressure that exceeds the maximum
anticipated surface pressure, including one equipped with pipe
rams, one with blind rams and one of the annular type; all ram type
blow-out preventers shall be equipped with extension hand wheels
or hydraulic locks;

a drilling spool with side outlets for the attachment of choke and
kill lines, if side outlets are not provided in the blow-out preventer
body. These side outlets, at least two in number, shall be connected
to pipelines of sufficient strength to withstand a pressure equal to
the pressure rating of the blow-out preventer assembly to which
they are connected. One of the said pipelines shall be available for
the purpose of killing the well and shall have a minimum internal
diameter of 50mm. The remaining pipeline shall be available for
the purpose of bleeding well fluid to the choke manifold and shall
have a minimum internal diameter of 75mm;

a choke manifold containing not less than two adjustable chokes,
one of which shall be hydraulically controlled, connected to the

chokeline referred to in paragraph (b);

a kill pump facility connected to the kill line referred to in
paragraph (b); and

a fill-up line.

It shall be ensured that —

(a)

(b)

an inside blow-out preventer assembly (back pressure valve) and a
full opening drill string safety valve in the open position are kept on
the rig floor at all times whilst operations are in progress, with
suitable crossover substitutes to enable installation on all drill pipe,
drill collars and tubing in use; and

A kelly cock is installed immediately below the swivel and another
at the bottom of the kelly, of such design that it can be run through
the blow-out preventers.

It shall be ensured that —

(a)

(b)

the blow-out prevention equipment is not removed until the well
has been adequately sealed; and

the Director is notified when the blow-out prevention equipment
has been removed for repairs, of the nature of the repairs and of the
measures taken to seal the well.
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(6)

(7)

During operations there shall be a control panel for operating blow-out
preventers, located at such a distance from the drill floor as to ensure
safe and ready access in times of emergency.

Each choke manifold shall have the following equipment clearly visible
to the choke operator when standing in his normal operating position for
either the remotely or hand adjustable chokes -

(a) apressure gauge which indicates the drill pipe pressure at the drill

floor; and

(b) apressure gauge which indicates the casing string/drill string

annulus pressure at a known point upstream of the choke.

509 Pressure Testing Blow-out Prevention Equipment

(1)

PD-PTLA-TGR-142 Rev 1

The blow-out preventer equipment shall be tested in the manner and at
the times outlined hereunder. In the event that a test indicates that the
equipment is not operating correctly, operations shall be discontinued
until the deficiencies have been corrected and the equipment subjected
to another test -

(a) after setting the blow-out preventer stack the pipe rams, the
wellhead connection, and the choke and kill lines shall be tested
to the maximum anticipated surface pressure consistent with the
requirements of clause 508 (1) or such other pressure as may be
approved by the Director and the annular type blow-out
preventers to 70% of their rated pressure or 70% of the test
pressure for the pipe rams, whichever is less, at the following

times -

(1) when installed;

(11) before drilling out of each casing string;

(111) not less than once each week whilst drilling;

(iv) following repairs that require disconnecting a
pressure seal in the assembly; and

(v) before undertaking perforating and/or production

testing program unless a valid pressure test has
occurred in the past 48 hours.

(b) the blind rams shall be function-tested at the times stipulated in
paragraph (a) provided that after installing each casing string
the blind rams shall be pressure tested to a pressure not less
than 70% of the burst pressure of the casing string just
installed, or to their working pressure, or as provided in
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510

511

512

paragraph (a), whichever is the least.
(©) The blow-out preventers shall be function-tested on each round
trip but not more frequently than once per day with the
exception of the annular type blow-out preventers where a
weekly function test is required.
(2)  Each blow-out preventer test shall be recorded in the driller’s log.
Mud Monitoring System
The following mud system monitoring equipment, with drill floor indicators
shall be installed, and used during all drilling operations after setting and
cementing the conductor casing string —
(a)  arecording mud pit level indicator to determine mud pit volume gains
and losses. This indicator shall include a visual and audio warning

device;

(b) a mud volume measuring device for accurately determining the mud
volumes required to fill the hole on trips;

(c)  amud return or full hole indicator to determine when returns have been
obtained or when they occur unintentionally, as well as to determine
that returns essentially equal the pump discharge rate;

(d) a pump stroke counter;

(e) a gas separator, gas knockout pot and or a mud degasser;

)} a mud gas monitoring device to determine the concentration of gas in
the drilling mud.

Penetration Rate and Formation Pressure Monitoring

Drilling operations shall not be commenced or continued unless the drilling rig

is equipped with a penetration rate recorder that will give a clear indication of a

change in formation, that can be used as a guide to warn against approaching

areas of abnormal pressure, and which shall be maintained in good working

order and be in continuous operation while drilling.

Accumulators

(1)  Accumulators shall be located a minimum of 15 metres away from the
rig floor, and without accumulator pump assistance, shall have
sufficient capacity at all times to -

(a) open or close the hydraulically operated choke line valve;

(b)  close or open the annular type blow-out preventer; and
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2)

3)

(4)

(©) close or open all blow-out preventer pipe rams.

Accumulator pumps shall be capable of re-building fluid pressure in the
accumulators within a period of three minutes to a sufficiently high
level to -

(a) open the hydraulically operated choke line valve; and

(b) close the annular type blow-out preventer

Accumulators shall be connected to the blow-out preventers with lines
of working pressure at least equal to the working pressure of the
accumulator, and where lines are located under the substructure these
lines shall be of steel construction unless completely sheathed with

adequate fire resistant sleeving.

Accumulator pumps shall have two independent sources of power.

513 Blow-out Prevention Drills

(1)

(2)

€)

(4)

Blow-out prevention drills shall be conducted weekly for each drilling
crew to ensure that all equipment is operating and that crews are
properly trained to carry out emergency duties.

All blow-out prevention drills and response times shall be recorded in
the driller’s log.

There shall be, displayed on the rig floor, a notice providing details of
the well control procedures proposed to be followed in the event that
indication of a well kick is observed and all drilling crews shall be
trained in those procedures.

All on-site personnel holding the position of driller (including any
person who may temporarily stand in for the driller) or more senior
shall attend, at least once every 24 months, an accredited well-control
school or refresher course in well-control and obtain a certificate of
proficiency from such school or course.

514 Formation Integrity Testing

(1)

)

PD-PTLA-TGR-142 Rev 1

A formation integrity test shall be conducted after drilling out the casing
shoe of surface and intermediate casing strings to establish that the
casing shoe cementation and the formation strength at the casing shoe
are adequate to sustain the maximum anticipated pressures which may
be imposed at the casing shoe during the subsequent drilling operations.
The results of the test shall be recorded in the driller’s log.

Where the result of a test referred to in subclause (1) requires that the
approved drilling and casing program need to be amended, any such
amendments shall be submitted to the Director for approval.
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€)

Where formations are encountered below a casing shoe which require
the use of drilling fluid densities not anticipated in the approved drilling
program and which could result in pressures being imposed at the
casing shoe in excess of those determined by the test referred to in sub-
clause (1) an additional formation integrity test shall be performed, and
if the result of that additional test differs from that performed at the
casing shoe, the Director shall be notified forthwith and the casing
program shall be amended if necessary.

Drilling Fluid

(1)

(2)
€)

(4)

The characteristics and use of the drilling fluid shall provide adequate
control of any sub-surface pressures likely to be encountered in the
well.

The well shall be maintained full of such drilling fluid.

Sufficient reserves of drilling fluid and supplies of drilling fluid
materials shall be available at the well site for immediate use to comply
with sub-clauses (1) and (2).

Tests consistent with API RP 13B, Recommended Practice for Standard
Procedure for Testing Drilling Fluids, shall be performed on a regular
basis while drilling and the results of such tests recorded in the driller’s
log.

Deviation Surveys

(1)

2)

€)

Deviation surveys shall be taken at intervals of not more than 200m to
ascertain the deviation of a well from vertical.

The Director may at any time direct the Operator to conduct a
discretionary survey to establish the location of any point in a well.

A well shall not be directionally drilled without the approval of the
Director except as permitted in sub-clause (4).

Directional drilling may be carried out without the approval of the
Director if the drilling is for a short distance to straighten a hole
sidetrack junk or correct other mechanical difficulties.

Conversion of Wells into Water Wells

(1)

When, for the purpose of drilling a well, an Operator —
(a) obtains a right of entry from an owner/occupier of land; or

(b) gives an owner/occupier notice of an intention to enter land,
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the Operator shall raise with the owner/occupier the possibility of
converting the well into a water well should the well not be capable of
producing geothermal energy in commercial quantities.

(2) The Operator shall furnish the Director with copies of any
correspondence entered into under sub-clause (1).

3) If it is decided to convert a well into a water well, the Operator shall
furnish details of the proposed conversion to the Director for his
approval as soon as practicable after the decision is made.

518 Evaluation of Geothermal Energy Resources

If the Director considers that an Operator is not carrying out sufficient coring,
logging or testing to evaluate the occurrence, or potential occurrence, of
geothermal energy resources, the Director may require the operator to carry out
such coring, logging or testing operations as the Director thinks necessary and
reasonable in the circumstances.

In relation to any core plugs or cuttings retained overseas for further analysis,
an annual report on the progress of these studies shall be sent to the Director.

519 Core and Samples Cuttings

(1)

(2)

€)

(4)

PD-PTLA-TGR-142 Rev 1

Where cuttings are recovered in connection with the drilling of a well
two sets of samples of cuttings each a minimum of 100g dry weight,
shall be washed, dried in an approved manner and placed in suitable
plastic bags that are properly labelled for identification and distributed
as directed by the Director.

Where cores other than side-wall cores are recovered in connection with
the drilling of a well the cores shall where practicable be slabbed
vertically and a sample, which is at least one vertical quarter of the core,
shall be placed in suitable containers that are properly labelled for
identification and sent to the Director.

Full diameter core samples may, where approved, be retained for
special studies.

Where core samples are retained in accordance with sub-clause (3) -

(a) the samples shall be retained in Australia unless otherwise
approved;

(b) in the course of such studies care shall be taken that the core is
subjected to no more damage than is necessary for the purpose
of the studies; and

(©) all residues remaining shall be lodged with the Director on
completion of the studies.
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(7)

Side-wall cores which are recovered shall not be sent out of Australia
unless otherwise approved, and all residues remaining after any studies
have been made on the cores shall be preserved and lodged with the
Director on completion of such studies.

Where approval has been given for the export of cuttings, core plugs or
whole cores, any skeletal material from whole cores shall be returned to
Australia within 12 months of the approval being given, and residues
from exported core plugs or cuttings shall be returned at the conclusion
of the analyses and all such residue retained in Australia.

In relation to any core plugs or cuttings retained overseas for further
analysis, an annual report on the progress of these studies shall be sent
to the Director.

Reports on Analysis of Core and Cuttings

(1)

2)

Where an investigation, analysis or study is conducted on cuttings or
cores, a copy of the report of the investigation, analysis or study shall be
sent to the Director as soon as practicable after the completion of the
investigation, analysis or study.

Palynological and palacontological and petrological slides prepared
from cuttings or cores shall be stored and maintained in an appropriate
manner and shall be lodged with the Director when requested or in any
event prior to the surrender, expiry or cancellation of the title.

Age Dating of Samples

The Operator shall take all reasonable steps to ascertain, by palaeontological,
radiometric or other suitable means, the ages of all rocks penetrated by a well.

Fluid Samples

(1) All formation fluid recovered from formation tests or non-routine
production tests shall, in so far as may be practicable, be sampled

(2) The samples shall be labelled and analysed, and liquid samples shall be
preserved for at least six months.

(3)  Fluid samples shall upon request be sent to the Director.

(4)  Results obtained from the analysis of samples shall be furnished to the

Director as soon as practicable after they are obtained.
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523 Well Evaluation Logs

(1)  Before a well is cased (other than with surface casing), completed,
suspended or abandoned, an approved suite of logs shall be run and
recorded.

(2)  The suite shall at least be sufficient to provide a proper determination of

(a)
(b)
(c)
(d)

formation porosity;
formation fluid saturations;
stratigraphic correlation with surrounding wells; and

if inadequate control exists in the vicinity of the well, velocity
control.

(3)  The following shall be furnished to the Director -

(a) a copy of each log run, which shall be forwarded as soon as
possible after it is recorded,

(b) one paper print and one stable base transparency of each log
(which shall be furnished as soon as practicable after they are
made);

(©) one digital copy of all logs on magnetic tape, in log information
standard (LIS) format (or other medium and format acceptable to
the Director), shall be forwarded as soon as practicable after they
become available; and

(d)  one paper print and one stable base transparency of the mud log.

524 Protection of Aquifers

All reasonable steps shall be taken during an operation on a well to prevent
communication between, leakage from, or the pollution of, aquifers that serve,
or could serve, any useful purpose.

525 Production Tests on Wells

(1) A person shall not, in a Geothermal Title area, conduct a production test
in an exploration well or development well not yet producing, except
with and in accordance with the approval of the Director.

(2)  An application by the Geothermal Title holder to the Director for
approval to conduct a production test in an exploration well or
production well not yet producing in a Geothermal Title area shall be
accompanied by particulars of -

PD-PTLA-TGR-142 Rev 1

81 Date: 3 June 2010



€)

(4)

PD-PTLA-TGR-142 Rev 1

(2)
(b)
(©)
(d)
(e)

(H
(2
(h)

the equipment proposed to be used for the test;
the proposed testing program,;

the intervals in the well proposed to be tested;
the proposed duration of the test;

the maximum quantity of geofluids and geothermal energy
proposed to be produced;

the proposed method of disposal of the geofluids produced;
method to measure water losses; and

method to measure contained heat value.

The approval of the Director to conduct a test is subject to a condition
that the test shall not be considered unless -

(a)

(b)

at least 24 hours notice of intention to conduct the test has been
given to an Inspector appointed under the Act or such shorter
notice as may be approved; and

if required, facilities have been provided to enable an Inspector
to be present during the testing.

The following conditions shall pertain to production tests -

(a)

(b)

(©)

(d)

(e)

When formation testing is to be performed at a well site that is in
the vicinity of an inhabited area, all reasonable steps shall be
taken to warn those persons who could be affected by the testing,
and the tests shall be conducted in a manner that minimizes the
risk of injury to those persons or damage to their property;

All personnel shall be familiar with the emergency procedures
for the testing that is being performed;

All flowlines, valves and equipment used in a formation test
shall have a rated working pressure in excess of all anticipated
pressures and, where appropriate, shall be tested prior to initial
use of each well to at least those anticipated pressures;

Open hole formation tests shall not be opened for flow during
the hours of darkness except with the prior approval of the
Director;

Subject to sub-clause (f), if formation fluids are produced into
the test string, the formation fluids shall be reverse circulated
from the test string before the test string is pulled from the hole;
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(h)

@)

(k)

M

(m)

(0)

(p)

In a cased hole, formation fluids in the test string may be
displaced back into the formation from which they were
produced,

During formation testing, or the removal of any pipe after a
formation test, a competent person must remain at the rig and
oversee the operation;

During formation testing, all motors, engines and lights that are
not required for the operation shall be shut off;

During formation testing, the annular space of the well shall be
kept full of drilling fluid of a density adequate to control
formation pressure;

Fluids brought to the surface during formation testing shall be
safely and correctly disposed of through an independent test
manifold and choke;

Any choke equipment that forms part of the blow-out prevention
equipment shall not be used for flow control during a formation
test;

If swivel joints or flexible hoses are used in the system during
formation testing, the swivel joints and hose connections shall be
equipped with wire rope or chain safety lines that are sufficient
to contain any undue movement or whipping of the pipe or hose
in the event of failure;

All test strings shall be equipped with the means to reverse
circulate out the contents of the test string;

No swabbing or acidizing stimulation shall be performed during
the hours of darkness; and

There is a suitably constructed flare pit no less than 45 metres
from the well and in conformance with clause 230; and

All rig equipment that the produced fluid passed through shall be
suitable for an extreme hot geofluid system.

In addition to the requirements of sub-clause (5), an Operator shall
furnish the Director with -

(a)
(b)

(©)

a copy of the relevant operational report;

a legible copy of the pressure recorder chart for each test taken at
the well; and

an interpretation of those tests.
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526 Flammable Vapours

All vessels and equipment from which flammable vapours may issue shall be
safely vented to atmosphere, and any significant volume of gas that is vented
shall be burnt through a flare system as described in Clause 230.

527 Approval to Abandon or Suspend a Well

(1)

2)

€)

(4)

()
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A well shall not be abandoned or suspended without prior approval,
except as provided for in sub-clause (4).

Subject to sub-clause (4), while drilling operations are being
undertaken, a well shall not be left in a condition which in the opinion
of the person-in-charge or the Director, is unsafe. Prior to the cessation
of drilling operations, even temporarily, the well shall be made safe in
accordance with good operations practice.

Subject to Sub-Clause (4), where casing is being installed, if a well
encounters or has encountered:

(a) hydrocarbons;

(b) abnormally pressured fluids;

(c) extremely hot fluids;

(d) unstable coals or shales; or

(e) lost returns;

the drilling operations shall be continued to the next scheduled casing
point at which point the hole will be logged, cased and secured at the
surface.

In the event of an emergency or adverse weather conditions requiring,
in the opinion of the person-in-charge or the Director, cessation of
drilling operations, the well shall be made safe in accordance with good

oilfield practice.

An application for approval to abandon or suspend a well shall give
particulars of:

(a) the name of the well;
(b) the reason for abandonment or suspension;

(c) the proposed abandonment or suspension program including the
method by which the well will be made safe; and

(d) such further information as the Director may require.
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(6)  The abandonment or suspension program referred to in sub-clause (5)(c)
shall conform to the relevant requirements of clause 531.
528 Abandonment of a Well

For abandonment of a well the following shall apply -

(1)

(2)

€)

(4)

()
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In the uncased portions of a well, cement plugs shall be placed such as
to provide a minimum of 30m of cement above and a minimum of 30m
of cement below any significant oil, gas or fresh water zones.

Where there is open hole immediately below the casing string, there
shall be placed in that casing string -

(a)  acement plug placed by displacement method so as to extend at
least 30m above and at least 30m below the casing shoe; or

(b) a cement retainer with effective back pressure control set at least
10m, but not more than 30m, above the casing shoe with a
cement plug calculated to extend at least 30m below the casing
shoe and at least 15m above the retainer; or

(©) where lost circulation conditions exist or are anticipated, a
permanent type bridge plug set within 45m above the casing
shoe with at least 15m of cement on top of the bridge plug.

If the casing string is cut and recovered, a cement plug shall be placed
to extend at least 30m above and at least 30m below the cut end of the
casing string, and a retainer may be used in setting the required plug.

Where the casing string has been perforated-

(a) a cement plug shall be placed opposite the perforations and shall
extend from at least 30m below to 30m above the perforated
interval; or

(b) the perforated interval may be plugged by means of a cement
retainer set in the casing string no more than 45m above the top
of the perforated interval with a cement plug extending at least
I15m above the retainer, provided the perforated interval is
isolated from open hole below; or

(c) subject to sub-clause (b) where a succession of retainers is used
to isolate a series of perforated test intervals, only the topmost
retainer need have a minimum of 15m of cement plug placed
above it;

In a cased hole containing a liner string or strings, a cement plug shall
be placed immediately above each liner hanger to extend at least 30m
above the liner hanger.
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(6)

(7)

(8)

)

(10)

(11)

(12)

A surface cement plug extending at least 15m below the surface shall be
placed in the innermost string of casing that extends to the surface.

Any annular space that extends to the surface, and which is open to
drilled hole, shall be plugged with sufficient cement to fill at least 30m
of the annular space;

The location and integrity of cement plugs shall be tested in a manner
acceptable to the Director;

Any intervals of cased hole between cement plugs shall be filled with
fluid that is of an appropriate density and suitably inhibited to prevent
any corrosion of the casing;

Blow-out preventers shall not be removed until all plugs that are
required to isolate the open hole have been set and their location and

integrity satisfactorily determined;

No casing may be recovered if its recovery would expose any abnormal
pressure, lost circulation or petroleum or water zone; and

A steel well marker plate shall be installed at least two metres above
ground level, and that plate shall —

(a) be welded to a suitable steel post that is in turn welded to the
casing head or outermost casing stub;

and

(b)  have the well name and number bead-welded to it.

529 Well Completion

(1)

2)

€)

(4)
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The surface and sub surface equipment of a completed well shall (where
applicable) be arranged to permit the measurement of the pressure and
temperature at the wellhead and at the bottom of the hole (closed in or
flowing), and to permit any other generally recognized test to be carried
out.

The surface equipment shall be fitted with sampling connections.

The Operator shall, on a completion and any recompletion of a well,
keep and make readily available to an Inspector an accurate record of all
subsurface equipment and junk in the well.

Before opening a well to production, and after every major repair,
recompletion or workover, the wellhead and flow line connection shall
be pressure tested.
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531

532

533
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Disposal of Produced Oil and Gas

(1)

2)

Any oil or gas that is circulated out of, or produced from, a geothermal
well during a drilling operation, and that is not flowed through the
well’s flowline to a gathering facility, shall be flowed through an
appropriate manifold and properly staked temporary flow line to a
storage tank or flare.

The lines referred to in sub-clause (1) shall, so far as possible, be free
from unprotected bends, elbows and tees.

Clean up operations that use temporary well site facilities shall be
commenced during daylight hours.

If any petroleum is flowed to a flare during any operations referred to in
this clause, the flare shall be kept, so far as may be possible,
continuously alight.

Disposal of Waste Fluids

(1)

@)

All waste materials from work on a well or produced from a well as it
cleans up (whether or not contaminated with oil) shall, unless otherwise
removed from the well site to a satisfactory storage, be dumped or
drained to a waste sump.

A waste sump referred to in sub-clause (1) —
@) unless it only contains clean water, shall be adequately fenced
(and the fencing, if removed during an operation shall be

replaced immediately after the operation is completed); and

(b) shall incorporate every reasonable precaution to prevent
pollution of surface and underground water through seepage.

Replacement of Well Site Fencing

If fencing protecting the wellhead from outside interference is removed during
an operation, the fencing shall be replaced immediately after the operation is
completed.

Restoration of Site

Insofar as is possible or necessary the well site area shall be restored to its
former condition and if any part of a wellhead is left above ground level, it
shall be adequately fenced. Mousehole and rathole shall be plugged at surface.
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DIVISION 2 Reporting and Data Submissions

534 Discovery of Geothermal Resource and Estimate of Resource

(1)  Inaddition to fulfilling the requirements of the Act with respect to
reporting a discovery of a geothermal resource, the results of the
evaluation of the shall be conveyed in writing to the Director within 3
months of the date of discovery or such further period as the Director
allows.

(2)  Inthe month of September or such other month as the Director may
nominate in each year two copies of a current estimate of the
geothermal reserves in a title area shall be sent to the Director.

(3)  Anestimate referred to in sub-clause (2) shall be in an approved form
and shall specify -

@) the location of the geothermal resource and its areal extent;
(b) the depth and temperature of the resource;

(©) the data upon which the estimate is based; and

(d) the volume of resource.

(4)  When afield study resulting in a revised estimate of the geothermal
resource has been carried out, two copies of a report of the study and the
revised estimates shall be sent to the Director.

535 Daily Report of Drilling or Re-entry or Workover Operations

(1)  Each day before midday a daily report of the drilling or re-entry or
workover operations for the previous 24 hours shall be sent to the
Director.

(2)  The daily report shall contain -

(@ the name of the well;
(b) the drilled depth;

(©) the work carried out;

(d) the lithology of formations penetrated and the interpreted depth
of any marker horizons;

(e) any temperature and in situ stress data collected;
(f results of surveys made in the well bore; and

(9) estimated daily and cumulative well costs.
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536 Weekly Report of Drilling and Workover Operations

Each week one copy of a report on the drilling operations carried out during the
previous week, including a summary of the daily drilling reports referred to in
clause 535, together with one copy of the daily driller’s logs and weekly rig
inspection report, shall be sent to the Director.

537 Report on Modification, Abandonment or Suspension of Well

A report providing details of any repair, modification, recompletion, production
test, abandonment or suspension of a well shall as soon as practicable be sent to
the Director.

538 Well Completion Report

(1)  Where a well has been plugged and abandoned, suspended or
completed, whether newly drilled or re-entered, one copy of a report, in
writing, in accordance with this clause shall be furnished to the Director
not later than six months after the completion of the well.

(2)  Arreport in accordance with this clause relating to the making of a well
shall include, but not necessarily be limited to -

General Data

@) the name of the well;

(b) the elevation of the ground level and Kelly bushing (Clause 504)
onshore, or elevation of the Kelly bushing and water depth
offshore;

(©) the well location (Clause 504) with respect to the nearest
population centre, geographic coordinates and shotpoint location

where appropriate.

(d) in the case of a well that has been deviated from an
approximately vertical path -

Q) the surveyed path of the well;
(i) the coordinates of the bottom hole location; and
(i) in the case of a potential producer, the coordinates at the

intersection of the reservoir horizon.
(e) the drilling rig used to make the well;
)] the spud date, the date of reaching total depth and date of the rig

release;
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(9) the depth of the well measured by its along hole length and the
true vertical depth measured by the distance below the rotary
Kelly bushings;

(h) a statement whether the well has been -

M completed as a producing well;
(i) suspended as a potential producing well; or
(iii) abandoned.

(1) the depth of the perforations in the geothermal reservoir (if any);

Drilling

() particulars of the equipment installed in or on the well;

(k) particulars of the casing and equipment installed in or on the
well complete with schematics showing major dimensions with
features of such casing and equipment;

() particulars of all deviation surveys made in the well;

(m)  particulars of cementing operations carried out in or on the well;

(n) bit records;

(0) particulars of drilling fluids used in the well;

Formation Evaluation

(p) depths and types of all cores, (including sidewall cores),
cuttings, well evaluation logs (including measurement-while-
drilling logs, pressure detection logs, lithology logs and mud

logs) and fluid samples;

Q) particulars of any geothermal indications including temperature
data, geothermal gradients any in situ stress evaluations made;

) particulars of the operation and results including full raw
pressure-time listings for all formation fluid sample tests and
production tests (if any) carried out on the well;

Geology

(s) the along hole and true vertical depths of marker horizons;

(® particulars of the geological interpretations of the observations
made as a result of drilling the well including, but not limited to

for exploration wells:
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(i) lithology and stratigraphy;
(i) reservoir quality;
(iii) source rock quality; may be (heat source quality)

(iv) geothermal indications; and

for development wells:

Q) details of changes to the current geothermal reservoir
model;

for exploration wells - a discussion of the relevance of the findings of
the well to the evaluation of the geothermal potential of the area around
the well and of the basin containing it;

for development wells - the implications for future resource
management.

Appendices

(u)

v)

(w)

reports of technical studies on velocity surveys, logs, samples,
cores and sidewall cores obtained from wells (including thermal
conductivity analysis, petrophysical analysis, palaeontology,
reservoir characteristics, fluid saturations, relative permeability,
capillary pressure, fluid analysis and geochemical analysis).
Where for any reason these are not included in the final well
report or have not previously been submitted, they must be
furnished to the Director as soon as they become available. (See
Clauses 520, 522, 523, 525)

one stable base transparency and one paper print of -

Q) a composite well log including, where appropriate,
wireline logs, sampling and testing details, interpreted
formation tops and lithology of intervals penetrated,;

(i) the enclosures in the velocity survey report;

(i)  amud log; and

(iv) a lithology log, if prepared.

a well index sheet.
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DIVISION 3  Special Services
539 Special Services

(1) Special services include logging, perforating, testing, cementing or
portable laboratory services, power-tong services, wireline services,
coiled tubing operations, acidizing, fracturing, artificial lift or similar
services carried out at a well location.

(2) The installation and operation of well pumping units, and the operation
of wireline and coiled tubing services, acidizing, fracturing, cementing,
hot oil operations and other special services shall be carried out in
accordance with these directions and the applicable recommended
practices set forth in A.P.I. RP54, “Oil and Gas Well Drilling and
Servicing Operations”.

540 Equipment

(1)  Where a system of high pressure piping and swivel joints is used in well
stimulation or similar operations, the swivel joints shall be secured with
wire rope safety lines or chains and anchored at each end.

(2) Where a system of high pressure piping and swivel joints is used in well
stimulation or similar operations, the operation shall be carried out by
remote control so as to minimise the requirement for a person to be in
the area between the pump discharge and the wellhead.

3) Swivel joints that have lugs for hammer tightening shall not be used in a
well servicing operation unless manufactured from steel.

4) Where a treating line is used during well servicing operations (other
than during cementing operations), a check valve shall be fitted at the
wellhead end of the treating line.

(5) Where a check valve is fitted adjacent to the wellhead, a bleed-off valve
shall be installed between the check valve and the wellhead.
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542

543

Swabbing

(1)  While swabbing operations are being carried out all engines, motors and
other possible sources of ignition that are not essential to the operation
shall be shut down.

(2)  During swabbing operations, the swabbing line shall be packed off at
the surface so that fluids are directed as much as possible through a
closed flow system.

4) Swabbing operations to induce formation flow shall not be conducted
during the hours of darkness.

Blow-out Prevention
Blow-out prevention equipment for workover strings (including coiled tubing

and wire line operations) shall be installed and tested to the maximum
anticipated wellhead pressure before operations are commenced on the well.

93
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PART VI GEOTHERMAL ENERGY PRODUCTION

DIVISION 1 General Requirements

601 Consent for Production Equipment and Recovery of Geothermal Resource

(1) The recovery of geothermal energy, other than recovery of geofluids
during a production test of a well, shall not be carried out unless
construction of production equipment, safety systems, personnel
emergency facilities and accommodation has been approved and -

(d)  the Minister has given consent in writing to the recovery of
geothermal energy in the licence area using the approved
production equipment, safety systems and personnel emergency
facilities;
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603 Other Operations
Operations for —
(a) the disposal of produced geofluids if necessary
(b) the injection of water into an underground formation —

shall not be carried out unless the method and the equipment for carrying out
those operations have been approved.

604 Production Facilities

b A production facility shall be designed, manufactured, constructed,
tested, operated, inspected and maintained in accordance with relevant
Australian or A.P.I. Standards or codes of practice, or to specifications
and practices acceptable to the Director.

2y  The Operator shall maintain accurate records of each production facility
under the relevant title.
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606 Production Isolation VValves

A production facility shall be arranged and equipped with isolation valves that
permit shut off in the event of a fire or other emergency.

607 Construction Approval

(1)

2)

€)

(4)

()

(6)

(7)
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An Operator shall, before commencing the construction of a production
facility, submit details of the location, design and proposed standards
and method of construction of the production facility for the approval of
the Director.

In addition to the requirements of sub-clause (1), if it is proposed to
make significant additions or modifications to a production facility
(other than for maintenance purposes), the additions or modifications
shall not be commenced until the proposal has been submitted for the
approval of the Director.

Information on a proposal under sub-clause (1) or (2) shall be submitted
in a manner and form acceptable to the Director.

The Director may give an approval under this regulation subject to the
Operator complying with conditions specified by the Director.

The Operator shall not breach, or fail to comply with, a condition
imposed under sub-clause (4).

Unless the Director otherwise approves, a survey, map, data plot,
location plan or profile submitted to the Director for the purposes of this
regulation shall use (and only use) Geodetic Datum of Australia and
Australian Height Datum.

An Operator shall not commence construction work to which this
requirement applies unless or until the Director’s approval is given.
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608 Initial Production Tests

(1)

(2)

€)

(4)

(7)

(8)
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A newly completed or recompleted completion shall, before being
brought onto production, or within one month of being brought onto
production, be subjected to a production test to determine, as far as
practicable -

(a) representative chemical analyses of fluids, as they existed in the
geothermal resource;

(b)  the production capacity of the well; and

(©) the formation characteristics that exist at least 10m from the well
bore.

Unless valid data are in existence, where a completion is to be subjected
to a major stimulation procedure (such as fracturing or acidizing), a test
shall be carried out not more than six months before the stimulation and
then, unless otherwise approved by the Director, a further test shall be
carried out not more than three months after the completion of the
stimulation.

A test under sub-clause (2) shall determine as far as practicable —

(a) any changes in the fluid flowing from the completion as a result
of the stimulation;

(b) any changes in the producing capacity of the completion as a
result of the stimulation; and

(©) any changes in formation characteristics as a result of the
stimulation.

To such extent as the equipment installed in or on a well may permit,
where a test is carried out under sub-clause (1) or (2), the closed in and
flowing bottom hole pressures shall be measured.

The Operator shall notify the Director of a proposal to carry out a
production test on a newly discovered geothermal resource under this
requirement.

A notification under sub-clause (5) shall be given as soon as a decision
is made as to when the test will be carried out.

A detailed report on the results of a production test shall be furnished to
the Director within three months after the completion of the test
(although the results of a test prior to a major stimulation may be
combined with the results of the test after the stimulation).

A report under sub-clause (7) shall be submitted in a manner and form
acceptable to the Director.
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(10)

For the purposes of this requirement, a reference to a recompleted
completion is a reference to a change to the completion that requires the
approval of the Director under Clause 501.

Where an extended production test is approved a monthly report
detailing pressure information, quantities of fluids produced and any
sales of geothermal energy shall be submitted to the Director prior to
the 15th day of the succeeding month.

609 Geothermal Energy Recovery Development Plan

For the purposes of Section 62A and 62B of the Act, a geothermal energy
recovery development plan must contain

(1)

(2)

€)

(4)

()

a description of the relevant existing geological and geothermal energy
resource data that relate to the geothermal title area, and of the
interceptions of that data; and

details of all proposed further data acquisitions and studies to enhance
geological and geothermal energy resource understanding of the
geothermal title area; and

a geothermal energy resource management plan that

(1) describes how the energy will be extracted

(11) provides the reasons for adopting the proposed approach, and

(i1) estimates the future performance of the geothermal energy
resource; and

(i)  specifies the proposed rate of recovery of geothermal energy

require that a geothermal energy recovery development plan be revised
from time to time.

a geothermal energy recovery development plan, or a proposed
variation of such a plan, shall be submitted to the Director in a manner
and form acceptable to the Director.

610 Rate of Recovery of Geothermal Energy

(1)

)
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For a fully developed resource, the annual rate of recovery of
geothermal energy from that resource shall be subject to approval

The licensee’s application under sub-clause (1) for approval of the rate
of recovery of geothermal energy from a fully developed resource shall
include a proposed rate of recovery, past performance of wells and the
resource, prediction of future performance and estimate of ultimate
recovery from the resource.

98 Date: 3 June 2010



3)

For a geothermal resource under development, a periodic review of the
reservoir description, production policy and current resource
performance shall be submitted at the request of the Director to
demonstrate that it is being developed in a manner consistent with
sound resource management practices and compatible with optimum
long-term recovery.

611 Production Tests on Producing Wells

(1)

2)

A production test to estimate the rate of recovery of geofluids and
geothermal energy from the well, shall be carried out on each producing
well at least once each month unless —

(a) the rate of recovery of geofluid from the well is monitored
continuously; or

(b)  the testing of the well at intervals greater than one month has
been approved.

An application for approval of the testing of a well at intervals greater
than one month shall be accompanied by a statement of the reasons for
the application.

612 Measurement of Produced Geofluids

(1)

2)

€)

(4)

Geofluids shall not be recovered, vented, disposed of or used in
recovery operations unless approved equipment and procedures are used
on each completion enabling both the quantity and composition of such
fluids to be determined.

Where the Director considers that inadequate production information is
being obtained from a procedure being carried out for the purposes of
this requirement, the Director may require that additional testing be
carried out to the Director’s satisfaction.

A metering device used on geofluids, gathering system, production
facility or pumping station shall conform to a recognized standard.

A meter or other device used to measure the production of geofluids
shall be proved and certified as to its accuracy in a manner, and at a
frequency, determined by the Director.

613 Measurement of Production to Determine Royalties

(1)

PD-PTLA-TGR-142 Rev 1

The Director may, for the purposes of determining the geothermal
energy royalty payable in relation to an operation, select a measuring
facility installed at a well or production facility, or on a pipeline, vessel
or other receptacle that is used for the storage of geofluids produced
from a well.
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614

615

616

617

(2) Except in an emergency, a seal fixed under sub-clause (1) shall not be
tampered with or removed without written permission of the Director.

Surface Connections

Each well from which geofluids is recovered shall be provided with such
surface connections and equipment as are necessary to prevent the injection of
geofluids into the well from another well or from production equipment.

Production From More Than One Reservoir From One Well

Geofluids shall not be recovered simultaneously from more than one reservoir
in a well unless provision is made to maintain in a well separation of geofluids
recovered from each reservoir until the geofluids pass a point where the
quantity and composition of geofluids from each reservoir is determined in
accordance with clause 612.

Production From More Than One Reservoir From More Than One Well

Geofluids recovered from different reservoirs and from more than one well
shall not be commingled until the geofluids pass a point where the quantity and
composition of geofluids from each well and from each reservoir in which
these wells are completed is determined in accordance with clause 612.

Segregation of Zones

(1)  An Operator shall, in relation to each multiple completion well,
demonstrate that segregation between the completions has been
achieved and maintained -

(a) after the initial well completion, after any change of subsurface
equipment and after any other operation that may disturb, or
exert abnormal differential pressures on, subsurface equipment;
and

(b) additionally, at least once in a year, or at such other intervals as
the Director may require or approve.

(2)  An Operator shall, within one month after completing a test carried out
to meet the requirements of Sub-Clause (1), furnish the Director with a
report of the test which includes all relevant data obtained from the test,
and analysis and interpretation of the results of the test to prove or
confirm segregation.

3) If a test carried out to meet this requirement, or the production
characteristics of a well indicate that segregation between completions
is ineffective, the Director shall be immediately informed.

(4)  All reasonable steps shall be promptly taken to re-establish segregation
and, if those steps are not successful, the Director may order that one or
more of the completions be sealed off.
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(6)

If an Operator fails to demonstrate to the Director in accordance with
this regulation that segregation between completions has been achieved,
the Director may require that the well be shut-in or produced in a
specified manner specified by the Director.

An Operator shall give the Director at least three days notice of an
intention to carry out a test for the purposes of this requirement.

618 Waste or Contamination

(1)

2)

€)

(4)

Where, in the opinion of the Director, there is a reasonable possibility
that —

(a) geofluids are being wasted or;
(b) geofluids are being contaminated,
the Operator shall carry out such tests specified by the Director.

An Operator shall carry out the test required under sub-clause (1) within
a reasonable time and if, as a result of those tests, it is established that
waste or contamination is occurring, the Operator shall take such steps
as may be necessary to remedy or prevent the waste or contamination.

If steps are taken under sub-clause (2), the Director may then require
the Operator to carry out further tests to determine the effectiveness of
those steps in remedying or preventing the waste or contamination.

The results of any test carried out under this requirement shall be
furnished to the Director as soon as practicable after they are obtained
by the Operator.

619 Waste Liquid

All formation water, and other waste fluids produced from a well, shall be
disposed of in a manner acceptable to the Director, and in no case may the
disposal of formation water, drilling fluid or refuse from tanks or wells be
allowed to constitute a risk to public health or safety, or to contaminate water
or land not specifically designated for waste disposal.

620 Monitors and Control Mechanisms

Approved monitors and control mechanisms shall be used to -

PD-PTLA-TGR-142 Rev 1

(a) control the rate of recovery of geofluids from a well,

(b) control the pressure in pressure vessels and associated piping so
that the safe working pressure of the vessels and piping is not
exceeded;
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(©) prevent the escape of geofluids;

(d) shut down the artificial lift device (if any) and close in a well in
the event of -

(1) abreak in a pressure vessel or associated piping receiving or
conveying petroleum or water flowing from the well;

(i1) any failure of any control mechanism associated with the
well which might result in an unsafe condition being
caused by the escape of geofluids; or

(i11) any fire or explosion in the vicinity of the well; and

(e) activate fire control mechanisms in the event of the outbreak of
fire or an explosion.

621 Safety Devices

A well that is capable of producing geofluids by natural flow shall be equipped
with an approved safety device, which shall be -

(a)  designed so that it closes off automatically the flow of geofluids from
the well if the flow line or associated production equipment is damaged
in such a way that would allow the escape of geofluids;

(b) located in an approved position;

(©) operated and tested at approved regular intervals; and

(d)  where a test indicates that it may not operate correctly, repaired or
replaced forthwith.

622 Workover of Wells

(1) A well shall not be worked over without prior approval (refer to clause
501).

(2)  An application for approval to work over a well shall include particulars
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of —
(a) the zone in the well proposed to be abandoned (if any);
(b)  the zone in the well proposed to be developed (if any);

(©) proposed modifications and changes of the equipment in the
well;

(d) proposed changes (if any) in the wellhead and production
equipment; and
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(e) procedures proposed to be used.
623 Wireline Operations in Wells

Except in an emergency, notice acceptable to the Director shall be given of an
intention to conduct a wireline survey in a well or to move an item of
subsurface equipment in a well.

624 Sampling Geothermal Streams

Notice acceptable to the Director shall be given of an intention to sample for
royalty purposes a geothermal stream.

625 Meter Proving

Notice acceptable to the Director shall be given of an intention to prove for
royalty purposes a heat geothermal metering device.

627 Protection of Completed Wells

(1)  Reasonable steps shall be taken to protect a completed well and a notice
warning persons of the danger that exists in relation to the well shall be
kept on display in the vicinity of the well.

(2) A well that has not been suspended or plugged and abandoned shall be
inspected at intervals not exceeding six months.

(3)  On an inspection under sub-clause (2) -
(a) all tubing and annulus pressures shall be measured;
(b) any evidence of communication shall be evaluated; and

(c) the extent of any necessary repairs or maintenance shall be

determined.
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4)

An Operator shall, at the end of each month, furnish the Director with a
report on the wells that have been worked over during the previous
month.

(5) A report under sub-clause (4) shall be furnished in a manner and form

acceptable to the Director.
628 Plugging of Wells

(1)  Upon completion of production activities and within 2 years after the
surrender of a production licence, all wells will be plugged and
abandoned in accordance with Clauses 527 and 528.

2) Wells may remain without being plugged and abandoned in a licence
area following 2 years after the surrender of a geothermal production
licence only with approval.

(3)  The Director may direct that a well or wells be plugged and abandoned
within a reasonable time-frame determined by the Director —

(a) in the interest of safety;

(b) for the protection of the environment; or

(c) for the purpose of the elimination of waste or contamination.
629 Removal of Facilities

(1)  Upon completion of production activities and within 2 years after the
surrender of a geothermal production licence, every production facility
shall be dismantled and removed or abandoned in a reasonable manner
acceptable to the Director.

(2)  Production facilities may remain intact in a licence area following 2
years after the surrender of the geothermal production licence only with
approval.

(3)  The Director may direct that any part or all of a production facility be
dismantled and removed or abandoned within a reasonable time-frame
determined by the Director —

(a) in the interest of safety;
(b) for the protection of the environment; or
(c) for the purpose of the elimination of waste or contamination.
630 Restoration of Lands
104
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Following the completion of production activities and within 2 years after the
surrender of a geothermal production licence, the land surrounding or affected
by production facilities and wells shall be restored as far as practicable to its
original condition to the reasonable satisfaction of the Director.
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DIVISION 2  Reporting and Data Submission
631 Program of Work

A licensee shall before 30 September, or such other date as the Director
nominates, in each year submit to the Director a program of work proposed to
be carried out in the licence area by the licensee during the period of the next
12 months commencing on 1 January or 3 months after that nominated date.

632 Estimate of Geothermal Energy Resource

(1) In the month of September or such other month as the Director
nominates in each year a licensee shall send to the Director two copies
of a report in accordance with this clause in respect of the amount of the
geothermal energy resources in the licence area of the licensee.

(2) A report referred to in sub-clause (1) shall be in an approved form and
shall specify —

(a) the location of the geothermal energy resource;
(b)  the estimated amount of geothermal energy resource; and
(c) the data upon which the estimates used in the report are based —
and shall be accompanied by any specific reports made during
the last preceding year in connection with reservoir performance
and production optimisation.
When a field study resulting in a revised estimate of the geothermal energy
resource has been carried out, two copies of a report of that study and the

revised estimate shall be sent to the Director.

633 Monthly Production Report

Not later than the 15™ day of each month two copies of a monthly production
report in respect of each resource in a licence area, in an approved form,
relating to the last preceding calendar month and containing the following
information shall be sent to the Director -
(a) the total quantities of —

(1) thermal energy (contained heat value) produced;

(1)  thermal energy delivered —

and the cumulative quantities of geofluids used as at the end of the
month;

(b) for each well -
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(1) its identification name and number;

(i1))  a summary of all work performed on each well in the licence
area during the previous month;

(ii1))  the result of the production test required by clause 611, including
the metering facility;

(iv)  1its status at the end of the month;
(v) the number of days of production or injection; and
(vi)  the total estimated quantities of geofluids used during the month

and the cumulative quantities of thermal energy produced or
injected as at the end of the month.

634 Production Facility Maintenance Reporting

(1)

(2)

€)

(4)

(5)
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Reports on the following shall be furnished to the Director as soon as
practical after they occur -

(a) mechanical damage, heat stress or corrosion that could affect the
safety or integrity of a production facility to an extent that
necessitates a change in operations;

(b) any non-routine corrosion investigation (such as instrumented
pigging, acoustic emission testing and pipe examinations).

A report under sub-clause (1) shall include, or be followed by, a report
on the repairs carried out as a result of any matter identified under sub-
clause (1).

Where a pressure test is carried out on a section of a production facility,
a report on the results of the test, and any interpretation of those results,
shall be furnished to the Director within one month after the completion
of the test.

In addition to the other requirements of this clause, the Operator shall
within two months after the end of each year furnish the Director with a
report -

(a) summarizing the routine corrosion and other surveys carried out
on a production facility during the year; and

(b) assessing the condition of the production facility as at the end of
that year.

A report under this requirement shall be furnished in a manner and form
acceptable to the Director.

107 Date: 3 June 2010



635 Records of Periodic Inspections

(1)

(2)

€)

(4)

()

Accurate records shall be maintained of all periodic inspections of
facility equipment and piping.

Records shall include the particulars of the inspections, testing or
proving of -

(a) pressure vessels;

(b) meters;

(©) pressure relief valves;
(d) control valves; and

(e) any other items, equipment or piping reasonably determined by
the Director.

Records of inspections for corrosion shall be maintained for the
production facility, equipment and piping.

There shall be submitted to the Director not later than the last day of
each month the reports of all pressure vessel inspections carried out
during the preceding month which include evaluation of the inspections
and set out any intended further actions considered necessary as a result
of the evaluation.

Notwithstanding the requirements of sub-clause (4) in the case of the
discovery of serious damage or deterioration requiring immediate
corrective action, a report shall be made forthwith to an Inspector, and a
written report as soon as practicable made to the Director.

636 Production Records and Reports

(1)

2)
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Where geofluids from two or more wells is commingled before it is
measured, the Director may, on the application of an Operator, allow
records to be kept, and reports to be furnished on a combined basis but,
in that event, the production from each individual well shall be
estimated in a manner acceptable to the Director to determine, so far as
may be practicable, the actual production from each well (and that
estimate will represent the production of that well for the purposes of
the Act and these requirements).

An Inspector is entitled at any reasonable time —

(a) to inspect production records that are required to be kept under
these requirements; and
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(b) to copy and take extracts from those records, or to require a
person to provide a copy of those records.

3) A person shall not refuse or fail to comply with a request made of such
person for the purposes of this requirement.

(4)  In this requirement — “Inspector” includes an authorized officer under
the Act.

637 Reports on Wireline Surveys and Sub-surface Safety Valves

Where a survey using wireline techniques is conducted in a well during any
month, one copy of a report of the survey, together with any records made for
the purpose of the survey, shall be submitted to the Director not later than the
15th day of the next succeeding month.
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PART VII GEOPHYSICAL AND GEOLOGICAL SURVEYING

DIVISION 1 General Requirements

701 Application

This part applies to all geophysical and geological surveys carried out in the
search for geothermal energy.

702 Authorization

A Geothermal title holder shall carry out all geophysical and geological surveys
in accordance with the provisions of this Schedule and the guidelines for
Onshore Geothermal Geophysical Surveying as specified in Appendix L.

703 Person-in-charge

(1)

2)

The name of the person-in-charge of any geological or geophysical
party shall be clearly displayed on the site of that operation.

The person-in-charge shall ensure to the best of his ability that all
personnel in his charge know and comply with all relevant requirements
of this Schedule and safety procedures applicable to the operations
under his control.

704 Approval to Carry out Geophysical and Geological Surveys

(1)

2)
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A person shall not carry out a geophysical or geological survey in
connection with exploration for geothermal energy or the development
of a geothermal energy resource except with the approval of the
Director.

An application to the Director for approval to carry out a geophysical or
geological survey shall be made by a Geothermal Title Holder, and

(a) shall state the type of survey, the proposed date of
commencement and the estimated duration of the survey; and

(b) shall be accompanied by a copy of the current Landgate Public
Plan showing the existing land tenure, i.e. reserves, private
property, etc. in relation to the survey lines.

The public plan shall also have marked on it the —
(1) plan name and number;

(1)  scale

(111)  latitude and longitude

(iv)  Geothermal title and other mineral and petroleum title
and petroleum boundaries;
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(©) shall, in the case of a seismic survey —
(1) give details of the energy source to be used;
(i1) indicate on the public plan the proposed survey traverses;

(iii)) be in accordance with the approved Form (reference
Appendix 2).

(d) where a geophysical or geological survey is carried out by a
person other than the Geothermal Title holder, the name and
address of the person carrying out the survey shall be supplied
to the Director;

(e) may set out any other matters that the applicant wishes the
Director to consider in connection with the application.

705 Application for Geological and Geophysical Surveys

(1)

(2)

3)
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An application to carry out a geophysical or geological survey in those
areas which include reserves under the Land Administration Act 1997
and the Petroleum and Geothermal Energy Resources Act 1967
pursuant to Section 15A thereof

(a) shall be made three months prior to the commencement of the
survey; and

(b)  the applicant shall nominate the reserves affected and request the
Director to seek approval for entry into the reserves.

In all other cases an application to carry out a geological or geophysical
survey may be submitted one month prior to the commencement of
operations,

(a) or two weeks before the proposed date of commencement of an
extension of —

(1)  the approved area in which a survey is being carried out; or
(i1))  the duration of the survey

Where the Director has given approval to a person to carry out a seismic
survey, the person shall not commence the survey, unless the Director
otherwise permits, until the expiration of 48 hours after the person has
informed the following people of the intention to commence the survey
and of the location at which and approximate times at which explosives
(if any) are to be detonated —
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(a) the Director or other person nominated by the Director; and

(b) where a survey is to be carried out in Inland Waters, an inspector
appointed under the Fish Resources Management Act 1994 of
the State of Western Australia as re-enacted or amended from
time to time.

706 Protection of the Environment

The Geothermal Title holder shall ensure that all employees and contractors
comply with environmental requirements as specified in the Guidelines for
Onshore Petroleum Geophysical Surveying (Appendix I) and the APPEA Code
of Environmental Practice.

707 Special Conditions Governing Geophysical and Geological Surveys

(1)  Prior to the carrying out of any ground work, including reconnaissance
within a State Forest, the Title holder shall, in order to minimise the
spread of jarrah dieback, seek the Department of Environment and
Conservation approval to use its road and tracks.

(2) Prior to submitting an application to the Director for approval to carry
out a seismic or drilling operation within a State Forest the Title holder
shall first contact the Department of Environment and Conservation, to
negotiate conditions aimed at minimising the disturbance of the forest
environment.

(3)  No vehicle or disease carrier may be taken into any area proclaimed as a
disease risk area, i.e. quarantined, whether State Forest or otherwise,
without first obtaining a permit from the Department of Environment
and Conservation.

4) Prior to the commencement of geophysical operations agreement shall
be reached with the appropriate municipality (city, town, or shire) in
respect of those operations to be carried out on property controlled by
the municipality.
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712 Operations on Roads and in Inhabited Areas

(1)  Where a geophysical or geological operation is to be carried out on a
road or track ordinarily used by the public, or in the vicinity of an
inhabited area, the operator shall give written notice of the proposed
operation to any council under the Local Government Act 1995 in whose
area the road, track or inhabited area is situated.

(2) A wooden stake, spike, pin or other pointed object shall not, in the
performance of any geophysical or geological operation, be driven into
the carriage way of a road or track.

(3)  Where a seismic survey is to be carried out in the vicinity of a building
or public utility, all reasonable steps shall be taken to ensure that the
operation does not cause any damage, or inconvenience any person.

713 Marking Seismic Lines

A permanent marker shall be set in place at the intersections of survey lines, at

the intersection of a survey line and a road that has been formed or graded, and

at intervals on each survey line of not more than five kilometres.

714 Shot Points Near Buildings and Public Facilities

(1) Minimum distances from buildings and public facilities to -
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(a) explosive energy source — refer to clause 5 of Appendix 1
“Guidelines for Onshore Geothermal Geophysical Surveying”;

(b) in the case of a vibratory or other surface seismic source, 20m of
a well, production facility, pipeline, monument, building or
heritage item or site, or public utility.

(2) If a seismic line is to cross a pipeline -

(a) reasonable notice of the proposed crossing shall be given to the
owner of the pipeline;

(b) the owner shall be given a reasonable opportunity to inspect the
site and to consider the implications of the proposed crossing;
and

(c) if appropriate, an earth ramp shall be constructed over the
pipeline before earth-moving equipment or heavy vehicles begin
crossing the pipeline.

715 Shot Hole Temporary Plug

When a drilling crew is so far in advance of a firing crew that a shot hole will
not be fired immediately after completion of the drilling, a temporary plug or
cover shall be placed in or over the shot hole until the firing crew is ready to
fire the charge.

716 Permanent Shot Hole Plugs

(1)

A shot hole shall be suitably plugged with consolidated earth after
firing, and the disturbed area restored, so far as is practicable, to its
original state.

(2)  Any damage caused by the cave-in or collapse of a shot hole shall be

restored.
717 Uncontrolled Flow of Water

(1) If a flow of artesian water is encountered during seismic drilling
operations, or is detected at a subsequent time, it shall be controlled, and
the Director shall be notified of the flow, and of the steps taken to
control it.

(2) The Director may require that additional steps be taken to control the
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flow.
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DIVISION 2 Reporting

718 Weekly Reports

A weekly report shall be forwarded to the Director stating progress of the
survey. When a survey has been completed, a summary stating the start and
completion dates and the number of kilometres or samples acquired (including
geochemical samples) shall also be forwarded.

719 Basic Data Submission

(1)

2
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Where a geological or a geophysical survey has been carried out, all
basic data pertinent to the survey and all original records obtained in the
field as a result of the survey shall be properly stored and maintained so
as to prevent undue deterioration and shall be retained in Australia.

When a geological or geophysical field survey has been carried out, the
following information shall, unless otherwise approved, be made
available as soon as practicable, but in any event within one month of
completion of processing of data, and distributed as directed by the
Director -

(a)

(b)

where a gravity or magnetic survey has been carried out, and
where applicable, -

(1)

(i)

(iii)

(iv)

v)

one copy of processed located and gridded data in the
ASEG-GDF format on appropriate media;

one stable base copy of Bouguer gravity, free air gravity,
total magnetic intensity and, if prepared, vertical gradient
and residual contour maps;

one stable base copy of computer generated profile data;
and

one copy of analog monitor records, diurnal records and
altimeter records; and

any maps or profiles made available pursuant to this
clause shall annotate line position, line number,
registration marks and processing parameters;

where a 2D seismic survey has been carried out, and where
applicable, -

(1)

one stable base transparent copy of both a single survey
and composite shotpoint location map together with one
copy on approved digital media of shotpoint coordinates
and elevations (geographic and Map Grid of Australia) in
United Kingdom Offshore Operator Association format if
possible and related to the Australian Geodetic Datum;
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(©)

G)

“4)

©)

(6)

(1))  one stable base copy of final processed sections having a
vertical scale of not less than 10cm/sec, and, if prepared,
migrated sections;

where a 3D seismic survey has been carried out and where
applicable, -

(1) data submissions will be as per Clause 719(2)(b) (i) and
(i1) for 2D surveys, except in (ii) the interval between the
lines will be at the discretion of the Director;

(i1))  at the specific request of the Director, one copy of field
data accompanied by observer’s logs in an acceptable
format; and

(iii) one copy of final stacked migrated data on approved
digital media, in a specified SEG standard format,
suitable for loading onto interactive work stations for
interpretation.

All digital media submitted shall be of at least manufacturer’s
certified "error free" quality and be accompanied by suitable
verification testing.

Where seismic reprocessing, an analysis, study or operation not
covered in sub-clause (1) is undertaken to satisfy the work
commitments of the title, a written report of the activity and
interpretation of the results shall be forwarded to the Director as
soon as possible.

Activities referred to in sub-clause (4) include but are not
limited to geophysical and geological studies and seismic
reprocessing. Data submission for seismic reprocessing shall be
as in sub-clause (2). Location data previously submitted need
not be resubmitted unless the lines have been resurveyed.

All field and stacked seismic data on approved digital media
shall be submitted to the Director prior to the relinquishment or
expiry of the geothermal title, however the Director may request
seismic tapes at any time.

720 Final Reports on Geophysical and Geological Surveys

(D

2)
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Where a geophysical or geological survey has been completed one copy
of a report in writing in accordance with this Clause shall be furnished
to the Director not later than six months after the completion of the
project.

A report in accordance with this Clause relating to a geophysical or
geological survey shall include -
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(a) the name and location of the survey;

(b) the dates of commencement and termination of the survey;

(©) the names of the contractors used to carry out the survey;

(d)  the final line kilometres recorded by the survey;

(e) particulars of the operations carried out;

® particulars of the system and equipment used for positioning and
mapping of the survey;

(2) particulars of the methods and equipment used for the survey;

(h)  particulars of the processing of the data obtained as a result of
the survey;

(1) particulars of the interpretations made as a result of the survey
together with maps and sections drawn on the basis of the
interpretations made;

() summary of the costs of the survey; and

(k) list of magnetic media with index of contents and format.

721 Reports of Damage to Property
(1)  Inthis clause, a reference to serious damage is a reference to -

(a) damage to property, or the event by which it was caused and is
required by or under a law of Western Australia to be reported to
a person carrying out duties under that law;

(b) an event by reason of the occurrence of which a person suffers
loss or damage to property of an amount exceeding $20,000; or

(c) damage to property caused by an event by reason of which there
occurred death or serious injury within the meaning of Clause
286.

(2)  Where property used for or in connection with operations in the area
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suffers serious damage —

(2)

(b)

a report of the damage shall forthwith be made to an inspector
verbally or by telephone, radio, facsimile or otherwise;

a report in writing of the occurrence of the damage shall be
given or sent to the Director as soon as practicable after the
occurrence of the damage specifying —
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(i)
(iii)
(iv)

V)

the date, time and place of the occurrence of the damage;
particulars of the damage;

the events so far as they are known or suspected that
caused or contributed to the damage; and

particulars of repairs carried out or proposed to be
carried out to the damaged property.
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PART VIII - REPORTING REQUIREMENTS FOR EXPLORATION TITLES

801 Periodic Reports

(1)

2)

G)
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Geothermal titles require -

(a)

Annual reports
There shall be made available to the Director not later than one
month after the expiration of the period to which it relates an

annual report.

The annual report may take the place of the fourth quarterly
progress report required under sub-clause (a).

The annual report shall be more comprehensive than a quarterly
report and shall include —

(1) a general discussion of permit status and operations carried
out (including office studies);

(i1) technical conclusions derived from the year’s operations;
(ii1) a list of reports submitted during the year;
(iv) an outline of work plans for the next year;
(v) current and appropriately scaled interpretation maps; and

(vi) a summary of annual expenditure.

Where a geological or geophysical field survey has been carried out, all
basic survey data and supporting material shall be lodged with the
Director not less than 3 months prior to the last day of the current term
of the title, or at such other time as directed or agreed by the Director.

All records lodged shall be clearly labelled with all necessary
information for identification.
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APPENDIX |

GUIDELINES FOR ONSHORE GEOTHERMAL GEOPHYSICAL SURVEYING
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1. INTRODUCTION

The following guidelines are designed to help geothermal energy exploration companies and
contractors maintain suitable standards that minimise environmental damage. The guidelines
define the consultation that is required to enable exploration to be undertaken while, at the
same time, accommodating the needs of conservation and other land use issues. Adherence to
the guidelines would also ensure:

(i) that disturbed tracts are constructed and rehabilitated in a manner which
will encourage regeneration as soon as practicable after completion of
operations;

(i)  compliance with all relevant requirements for those Acts listed hereunder
and any rules, regulations, by-laws or directions applicable to Shires or
Districts in which operations are to be performed; and

(ili)  operations are organised and conducted with due regard to good operations
practice thus minimising any disturbance to wildlife, livestock, flora and
sites of natural, historical and cultural significance.

The guidelines are for exploration work and are not intended to cover feasibility or
developmental stages of resource projects.

2. LEGISLATIVE REQUIREMENTS

Onshore exploration for geothermal energy and geothermal energy resources in Western
Australia is only permitted by way of a title or authority issued under the Petroleum and
Geothermal Energy Resources Act 1967.

While the title or authority remains in force it authorises the permittee, subject to any
conditions imposed, to carry out all operations necessary to search for geothermal energy and
geothermal energy resources on Crown Land and private land within the relevant area.

Most geothermal exploration work is conducted under an exploration permit in accordance
with the specified conditions. The permittee must apply in an approved form for approval to
conduct each specific exploration operation.

2.1 Crown Land

Crown Land is all land other than private land, which has not been reserved or leased (except
that pastoral and timber leases are regarded as Crown Land).

2.2 Private Land

There is provision for private land owners/occupiers to seek compensation for loss of earnings
and fire damage to the surface or to any improvements on private land. Similarly
compensation is payable to pastoral lessees for loss of earnings, damages to improvements and
consequential damage.

Approved operations shall not be conducted on private land until agreement has been reached
with the land owner/occupier with regard to compensation (if any). If agreement cannot be
reached, either party may apply to have the matter determined in the Local Court.
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The title holder must give the land owner and occupier three (3) months notice that the title
holder intends to commence operations on the private land.

2.3 Some of the legislation related to other land uses which could impact on geothermal
operations includes but is not limited to

Aboriginal Affairs Planning Authority Act 1972;
Aboriginal Heritage Act 1972;

Aboriginal Communities Act 1979;

Agriculture and Related Resources Protection Act 1976;
Bush Fires Act 1954;

Conservation and Land Management Act 1984;
Dangerous Goods Safety Act 2004

Environmental Protection Act 1986;

Land Administration Act 1997

Mining Act 1978;

Petroleum and Geothermal Energy Resources Act 1967;
Petroleum Pipelines Act 1969;

Rights in Water and Irrigation Act 1914;

Soil and Land Conservation Act 1945;

Wildlife Conservation Act 1950.

It needs to be appreciated that geothermal explorers are only one of the bodies which may
have authority to utilise the land. At times competing and conflicting interests may occur and
it is the explorers’ responsibility to conduct their operations in a manner which will not
prejudice their future interests and that of others.

A positive way in which to help overcome problems of competing interests is to improve
communication and allow sufficient time for problems to be resolved. In this regard
applications for operations should be made in a timely manner. An application for a seismic
survey affecting reserved land should be made at least three months prior to the
commencement date and in areas of largely Crown Land at least two months prior to
commencement.

3. OPERATIONAL PLANNING AND MANAGEMENT

The first step in operational planning is to initiate and maintain liaison with all landholders
and through the Department of Mines and Petroleum, with regional land management
authorities affected by the exploration activities. Such Authorities include the Department of
Environment and Conservation, the Department of Agriculture and Food, Local Shires and
Land Conservation District Committees. The scope of the exploration plan should be
discussed with them using line location maps and/or air photographs or field visits. These
discussions should take place prior to detailed planning to identify potential problem areas.

The possibility of requiring expert environmental advice should be anticipated early in the
planning process.

The design of seismic grids, access roads, campsites and airstrips should include measures that
minimise adverse effects to the environment. Environmental constraints should be considered

and included in specifications for survey contracts.
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3.1

3.2

3.3

3.4

3.5

The exploration programme should incorporate methods that minimise adverse effects to
the environment and ensure no long-lasting evidence of activities. Particular attention
should be given to:

o reference to topographic and survey maps, air photographs and literature relevant
to the region’s ecological system;

o incorporation of a programme of environmental protection and restoration;
Plans should be made to:

o minimise vegetation and topsoil disturbance;

. avoid wind and water erosion;

o avoid alteration to drainage;

o minimise interference to existing land use;

o prevent undesirable third party access;

o limit disturbance to native fauna and flora, especially Gazetted rare species;
o prevent the spread of noxious weeds and plant diseases such as dieback;

o prevent pollution; and

o avoid sites of Indigenous, historical and heritage significance.

Where a geological or geophysical field survey has been carried out, all basic survey
data and supporting material other than referred to in sub-clause (2) shall be lodged in
accordance with the instructions of the Director not less than one month prior to the data
becoming publicly releasable, or not less than three months prior to the last day of the
current term of the title, whichever is the earlier, or at such other time as directed or
agreed by the Director —

(@) where a seismic survey has been carried out;

(i) one copy of field tapes accompanied by observer’s logs in an acceptable
format; and

(if) one copy of stack tapes, in a specified, SEG standard format, and upon request
of the Director, one copy of other processed tapes.

All magnetic tapes or other digital media submitted shall be of at least manufacturers
certified “error free” quality and be accompanied by a suitable verification listing.

At the request of the titleholder, the Director may extend the time of lodgement
specified in sub-clause (3) by periods not exceeding three years each, provided —

@ the titleholder provides and continues to provide access to the data to the
Director and his nominees on request; and

(b) the data are stored in conditions approved by the Director.
123
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3.6  All records that are lodged with the Director shall be clearly labelled with all necessary

3.7

3.8

information for identification.

It is important during planning that a full appreciation of any contentious issue is
conveyed in writing and acknowledged by the parties involved. A well prepared survey
layout and a description of environmental practices will assist in ensuring that good
practices will be employed.

Subsequent to the completion of the survey a final inspection should be made with the
landholder or managing authority of all roads, gates, fencelines, campsites and
operational sites to ensure that they have been left in an acceptable condition.

4. MANAGEMENT OF IMPACTS

Seismic line construction has the most obvious impact on the landscape. Before construction
the operator must check with power, water and pipeline authorities to ascertain the presence of
features requiring special consideration. Habitats such as flat sandplains and spinifex may
present few problems, whereas Permian outcrops in the Kimberley, Minilya and Gascoyne
areas are extremely friable and erode with little disturbance.

Seismic operators should, wherever practicable, adopt the following practices and standards:

4.1 Line Orientation

While line orientation is a function of subsurface geology, line layout should be
designed to avoid erosion and interference to natural drainage patterns.

Bladed lines should be avoided wherever possible. In particular they should avoid salt
lakes, salt flats, clay pans and adjacent dunes as regeneration is slow.

Oblique traversing of sand dunes, steep cutting and filling that may cause land slides,

erosion or slump problems should be avoided, ie. dunes should be approached at right
angles and interdunal corridors should be used wherever possible. Dune crests should
be cut at an angle to prevent deep cuts.

Where practical, interruptions to the line of sight should be planned to reduce the
visual impact of seismic lines.

Springs and surface seepages, and associated vegetation should be avoided.

4.2 Line Construction

Lines should be constructed to encourage rapid natural regeneration. Care should be
taken not to plug drainage ways or culverts with earth fill. Existing drainage patterns
should be maintained and clearance of vegetation along stream banks or deep gullies
should be avoided. Windrows should be avoided, however, where they do occur
windrows obstructing sheet flows in arid environments should be removed.

All seismic traverses and access routes should be designed to minimise the removal of
soil and vegetation. Preference should be given to using equipment which leaves root
stock intact. Whenever practical, the vegetation should be rolled flat without
disturbing the soil.
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e Towed rollers and/or stickrakes should be used where practical and blading with
heavy earthmoving equipment such as bulldozers avoided, particularly on silcrete,
gibber plain and claypans.

e The maximum width of a seismic line must not exceed six metres. However, a single
track with passing points is preferable. Where blading is necessary, the bladed width
should be minimised.

e |f soaks and drainage lines cannot be avoided disturbance should be minimised.

e In prescribed environmentally sensitive areas, the formation of windrows should be
avoided. Where they occur, they should be levelled by back-grading onto the cleared
line taking care to preserve survey markers.

e Windrows should be broken at approximately 100 metre intervals in flat country and
more frequently in hills and undulating terrain to prevent concentration of runoff.

e To prevent erosion of the soil on slopes, construction of check banks and spur drains
may need to be undertaken.

¢ Isolated trees and significant stands of vegetation should be left undisturbed wherever
possible, especially in the vicinity of drainage channels.

4.3 Rehabilitation

e Borrow pits no longer in use should be left in a neat condition, with sides battered to a
slope of no more than 1 in 5 to allow regrowth and prevent entrapment of stock and
wildlife.

e Topsoil must be stripped, retained and finally respread over borrow pits or other
excavated areas.

e Vegetation cleared prior to excavation for borrow pits should be returned as brush to
the surface of the excavated area after topsoiling.

e To avoid importing soil from a different environment, soil to be used as fill should be
taken from an area close to the operation where practicable.

e Tracks, lines and ramped dunes no longer required for access and to which a clay
surface has been added should be rehabilitated to re-establish drainage and encourage
restoration of the topography. Ripping should be carried out parallel to topographic
contours. Deep cuts in dunes should first have their sides battered and brushed to
minimise wind-scour and capped dune crests should have drainage bars with spur
drains to prevent gully erosion.

e Expert advice should be sought to determine whether compacted soil should be ripped
to provide seed and water catchment for native vegetation.

All areas affected by the operation should be restored as near as possible to their natural
state. Unless specifically requested, seismic lines should not be left for the landholder to
use as fence lines or future tracks, nor should campsite pads be left for future shed pads.

4.4 Access Tracks
125

PD-PTLA-TGR-142 Rev 1 Date: 3 June 2010



Lines should be concealed and rendered inaccessible from public lands. A dog-leg in
the line where it crosses roads or tracks is practical and any vegetation removed
should be pushed back to screen the dog-leg on completion of the work. Dog-legs
should be clearly pegged and taped to prevent equipment operators accidentally
ignoring the dog-leg. Blading should not be used adjacent to any public access. Line
of sight should be broken when in public view, eg. on dune crests.

Site access roads should by-pass or minimise traversing long slopes.

Traffic in dune fields, the margins of drainage ways, around salt lakes and in wetlands
should be restricted.

Vehicular traffic should be confined to marked roadways, firebreaks around fence
lines or to existing seismic lines. The disturbance of windward dune slopes and the
removal of vegetation should be kept to a minimum.

4.5 Fire Control

In periods where fire danger is high a water truck with a 2,000 litre water tank, plus
fire fighting equipment should be with the crew at all times. Also, each 4-wheel drive
vehicle should carry a knapsack spray unit, shovel, axe and rake. All conditions of the
Bush Fires Act 1954 must be complied with.

Ensure equipment is adequately cleaned prior to deployment to prevent the
introduction of noxious weeds or pathogens.

4.6 Disease and Weed Control

When operating, current information should be obtained from the Department of
Environment and Conservation in order to limit the spread of dieback pathogens and
other weed species.

4.7 General

Litter, fuel, oil drums, used grease cartridges, detonator wires, explosives cases and
reels should be removed.

Where possible, colour photographs should be taken before and after the seismic
operation. These photographs should be properly identified and catalogued.

Care must be taken when preparing seismic lines where there are power lines, coaxial
cables, pipelines and other surface and sub-surface conduits.

Any damage to land improvements should be reported promptly to the land manager,
both verbally and in writing. Repairs should be effected without delay.

5. SHOTHOLES AND ENERGY SOURCE

Vibrators will not be allowed to work within 20m of any gas, oil or water pipeline,
electric cable or other utilities or installations.
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e All operations involving the use of explosives shall be in accordance with the
Dangerous Goods Safety Act 2004 and Dangerous Goods Safety (Explosives)
Regulations 2007.

e All shotholes must be drilled off the cleared part of the seismic line.

e A shothole cap must be placed immediately above the highest explosive charge and
the shothole backfilled and tamped to surface.

e The Department of Mines and Petroleum is to be notified immediately of any
petroleum or artesian water resulting from shothole drilling or the use of explosives.

e Prior to shooting in areas where there are gas or water pipelines, the pipeline owner
should be advised.

e Above ground blasting shall not be conducted within 150m of any perennial surface
water, residence, well, bore or spring development in the absence of specific
instructions from a utility the following charge-distance chart shall apply:
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SUGGESTED MINIMUM DISTANCES FROM FIXED IMPROVEMENT
TO EXPLOSIVE SOURCE

BURIED* EXPLOSIVE ENERGY SOURCE
(Charge per shot shown in kilograms)

Under 2.0to 4.0to 8.0to 16.0 to
Fixed Improvement 2.0kg 3.9kg 8.0kg 15.0kg 37.0kg
Pipeline (less 60m 75m 90m 120m 180m
than 15cm dia.)
Pipeline 90m 120m 150m 180m 240m
(15-30cm dia.)
Pipeline (greater 120m 150m 180m 240m 300m
than 30cm dia.)
Telephone Line 12m 17m 23m 29m 35m
Rail Line or 45m 65m 85m 107m 130m
Main Paved
Highway
Electric 90m** 90m** 90m** 90m** 90m**
Power Line
Water Well, 180m 210m 240m 270m 300m
Buildings

*  Standards have not been established for explosions on
the surface.

** This distance may increase to 120 metres when Primacord
is used to detonate the charge.

Source:  G.S.l. Field Safety Handbook

e Wherever practical shotholes should be sited away from caves, breakaways and other
sensitive environments.

¢ Shotholes, cave-ins and damage caused by explosives must be suitably plugged with
dry, unconsolidated fill and the disturbed area restored as near as possible to its
original state. Particular attention should be paid to areas frequented by livestock.

e Groundwater encountered must be protected from contamination or waste by adequate
down-hole cementing.
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6. CAMPSITES

e Campsites should be located well away from major water courses, creeks, mound
springs, wells and pastoral property infrastructure (such as bores, dams and
homesteads).

¢ Disposal pits will be constructed above water table, away from water courses, creeks
and waterholes and will be of an adequate size to contain all of the waste and to allow
for deep burial.

e Kitchen and ablution waters must empty into earth drains that allow rapid infiltration,
prevent discharge to creeks and surface waters and be of an adequate size to ensure
that water is directed away from areas frequented by camp personnel and vehicles.

e Adequate and properly maintained fire fighting equipment will be present at the
campsite and all fires and ignition sources will be controlled to prevent bushfire.

e Litter, rubbish and other wastes that have not been buried must be removed from
campsites within one week of abandonment and the sites put in such a condition as to
encourage rapid rehabilitation.

e Rubbish dumps, sewerage drains, etc. shall be filled to ensure a minimum cover of 1
metre, in such a manner as to restore the land surface and to avoid surface
contamination and disturbance by animals. During construction topsoil should be
stockpiled and returned after filling to encourage regeneration.

e There should be no burial in sensitive areas. All rubbish should be removed and
disposed of in a satisfactory manner.
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APPENDIX 2 FORM1

STATE OF WESTERN AUSTRALIA

PETROLEUM AND GEOTHERMAL ENERGY RESOURCES ACT, 1967

APPLICATION FOR PERMISSION

TO CONDUCT A GEOPHYSICAL SURVEY (ONSHORE)

To: Director Petroleum and Environment Division

Department of Mines and Petroleum
100 Plain Street
EAST PERTH WA 6004

of geothermal title ........... i e

situated in the area specified as being within the State of WESTERN AUSTRALIA hereby

apply for permission to conduct a geophysical survey, and submit the following information

in support thereof:

l.

2.

PD-PTLA-TGR-142 Rev 1

Name of survey
Prime survey
Secondary survey
Geothermal title No.

Application for Access
Authority attached.

(Required only if lines extend
beyond the applicant’s permits)

Consent of other permittees
attached (Required only if
lines extend onto another
holder’s permit)
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7. Name and address of
the contractor

8. Number of the seismic crew

9. Technique

10. Energy source

11. Proposed commencing date

12. Estimated duration

13. Line km

14. Estimated cost

15. Object of survey (Attach
statement if insufficient
space)

16. Two plans showing the proposed
Seismic lines one of which must
be a current Landgate public plan.

17. One copy of the safety manual
referred to in Clause 709 of
this Schedule, if not

previously submitted.

18. Other information it is

desired to have considered

APPENDIX2 FORM1

DY the DITECLOT ...t

Dated at this

Queries concerning
this application

20 .

Should De directed 10 ...oovvene ettt e

Telephone No ...............

Email address ...ooovriiiimiiii
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