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HUNTERSTON NO.1 DRILLING PROJECT

HAZARD EVALUATION AND RISK ASSESSMENT

Introduction and scope

E-Systems Pty Limited was engaged by Great South Land Minerals (GSLM), Hobart to assist in the
identification of hazards associated with the proposed Hunterston No. 1 Drilling Project. planned
for the third quarter of 2001. This health. safety and environmental risk assessment is undertaken to
address the conditional approval of the drilling project. in accordance with the advice of the
Department of Infrastructure. Energy and Resources (DIER). Preliminary approval was granted in
correspondence from Dr Geoffrey Green, Acting Director of Mines, to Mr David Tanner of Great
South Land Minerals Limited, dated 7 June 2001, subject to conditions which include:

A health safety and environment risk assessment must be carried out by an independent
assessor. The initial assessment can be made during preparations to extend the hole, but
must be completed before drilling commences. Ifany defects in the well plan are identified
it must be revised accordingly.

The drilling project is a stratigraphic well to be drilled to a target depth of 900 to 1,200 metres in
the Hunterston area of the Central Highlands. A slim hole mineral drilling machine is to be used to
obtain a stratigraphic core as described in the Hunterston No.1 Well Plan (prepared by GSLM, •
May 2001), which was submitted to DIER to obtain preliminary approval.

The purpose of this hazard evaluation was to identify the health, safety and environmental hazards
that might eventuate during the project. A team of technical specialists systematically reviewed the
planned activities and identified the key hazards that must be managed to reduce project risk to

acceptable levels.

Approach

The process of identifying hazards, assessing and managing risk was undertaken in accordance with
AS/NZS 4360 for risk management. The method selected to identify hazards was the preliminary
hazard analysis (PHA) technique.' This method was chosen on the basis of its:

• Applicability to the planning process for the stratigraphic well drilling program;

• Wide acceptance as a proven hazard evaluation tool;

• Reliance on the expertise of available drilling, engineering and geology specialists on the hazard
evaluation team; and

• Public availability (not requiring proprietary licenses for use).

I Center for Chemical Process Safety. Guidelines for Hazard Evaluation Procedures. Second Edition. American Institute of
Chemical Engineers, 1992.
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DUring the team meeting, elements of the "What-ilT' and checklist hazard evaluation techniques
were also used by the facilitator to assist in the identification of possible hazards for discussion by the
team.

The PHA method relies on a team of specialists to review the proposed activities to be undertaken
during the drilling project, as described in the GSLM Well Plan. The persons involved ln the PHA
team meeting were:

Name Company Area of expertise Qualifications/experience

Shane Bartel GSLM Environmental assessment 5 years experience

Rod Tabor GSLM Well testing, logging and BEng, FIEE(UK). CEng
perforating 21 years oilfieid experience

~

David Tanner GSLM Drilling project Professional engineer
management

Andy Horbach OME Drilling OME Drilling Group 30 years experience
Group Director

James Polson OME Drilling Drilling, rig mobilisation 7 years experience
Group and set-up, mud logging

Ross Smith OME Drilling Drilling, subsea 20 years experience, mostly
Group engineering well control in drilling

Richard Stoklosa E-Systems Risk assessment MSc Chemical Engr,
FIEAust, CPEng, NPER

Preparation for the team meeting identified the follOWing project activities for detailed discussion:

1. Site preparation;

2. Rig mobilisation;

3. Rig up (equipment set up, equipment test);

4. Test well head, casing and plug (including blowout preventer, or BOP);

5. Drill out cement plug;

6. Core well to depth (drilling run, retrieving core, tripping pipe, changing drill bit);

7. Malntenance of drilling equipment;

8. Well testing;

9. Plug and abandon;

10. Rig down;

11. Rig demobilisation; and

12. Site remediation.

JULY 2001
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The PHA was organised to address each of these activities, and to record potential hazards, their
primary causes, their major consequences, and a hazard categoI)' ranking. FollOWing the hazard

I
categoI)' ranking. suggestions were made by the PHA team for any corrective/preventive measures
that could be applied to control risk (eg to reduce the likelihood, or to reduce the severity of the
consequenceS). This information is presented in Attachment I, which contains the PHA worksheets
developed delring the team meeting and the definitions used by the team to select an appropriate
hazard categoI)'. The PHA worksheets were distributed to the participants at the conclusion of the
meeting for review and comment to preserve the accuracy and quality of the hazard identification
process.

Following the PHA meeting and endorsement of the information contained PHA worksheets,
potential risk was managed by the adoption of appropriate corrective/preventive control measures.

For purposes of the PHA and risk assessment, the requirements of the Mineral Resources Tasmania
Mineral Exploration Code ofPractice. and the APPEA Environmental Code ofPractice were considered
guiding principles for the health, safety and environmental risk assessment. Assumptions adopted by
the hazard evaluation team, to avoid unproductive speculation during the hazard evaluation meeting
include:

• All applicable Australian Standards and relevant industry codes of practice are used by designers.
equipment and material suppliers. transporters, construction crews and GSLM and contractor
personnel;

• Equipment selected for the project is fit for purpose. structurally competent, constructed of
appropriate materials and independently verified by a qualified inspector; and

• All materials supplied for project activities is on specification and appropriate for their intended
use.

It should be noted that although previous drilling activity in Tasmania has not reported the presence
of hydrogen sulphide (H,S) gas, the hazard evaluation team assumed that toxic gas is a potential
hazard that must be accounted for in the consideration of drilling and well testing activities.

Results of the preliminary hazard analysis

The results of the PHA hazard evaluation were recorded on the PHA worksheets presented in
Attachment 1. The information is presented for each of the 12 project activities described above. In
the worksheets, each identified hazard has a unique number for reference (the activity number,
followed by a sequential number for each hazard identified under that activity).

Four of the hazards identified in the team meeting were classified as hazard categoI)' "4· events,
which are described as having potentially catastrophic impacts:

1.1 Injury or fatality to personnel due to flammable/toxic gas, or radiant heat hazard, caused by the
proximity of the flare to a private access road and rig site.

3.1 Injury or fatality to personnel, or damage to equipment as a result of moving equipment and
heavy lifts during rig up (same hazard during rig down activity no. 11).

6.1 Potential formation or well blowout as a result of coring operations where drilling personnel do
not recognise signs of abnormal pressure and do not react to regain pressure control.
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8.1 Injury or fatality to personnel, or damage to equipment as a result of an explosion of produced
gas during well testing activities.

Corrective/preventive risk control measures were discussed at length for each of these hazard category
4 events and the most appropriate measures were recorded by the team in the PHA worksheets
(Attachment 1). The level of risk represented by category 4 events is considered unacceptable
without the adoption of corrective/preventive measures. Appropriate risk management measures
must be adopted to reduce the likelihood of the potential event, or to reduce the severity of the
potential consequences so that the level of risk is reduced to acceptable levels.

Nine of the hazards were classified as hazard category "3" events, considered to have potentially
serious impacts. Several recommended corrective/preventive risk control measures were recorded on
the PHA worksheets to reduce risk to levels"as low as reasonably practicable" (ALARP).

Six other hazards were classified as hazard category "2" events, meaning that these hazards could
potentially result in only minor impacts. The PHA team identified further risk control measures for
these category 2 events to reduce risk in accordance with the ALARP principle.

Risk management

A Risk RegisterlRisk Treatment Schedule and Action Plan has been developed to capture the results
of the hazard evaluation and to detail specific risk management commitments. The Risk
Register/Risk Treatment Schedule and Action Plan is presented in Attachment 2 for reference. Each
hazard identified by the PHA team is recorded on the Plan for follow up.

The Risk Register is used to qualitatively estimate the likelihood of a hazard occurring, and the
severity of the potential consequences. Definitions of likelihood and consequences (adapted from
AS/NZS 4360) are the same as those used in the PHA hazard category ranking, as defined in
Attachment 1. Based on the estimated likelihood and consequences of a hazard, risk can be classified
in one of four categories using the approach shown in Attachment 1 and listed on the Risk Register.
In the case of the PHA method of hazard evaluation, the risk category is taken to be the hazard
category assigned during the PHA team meeting. Each level of risk has a corresponding level of risk
management objectives:

Risk Levell

Risk Level 2

Negligible risk.

Moderate risk.

Incorporate cost effective risk reduction strategies
within the scope of long term planning.

Implement cost effective measures for risk
reduction and formalise routine procedures for
reducing risk.

Risk Level 3 Significant risk. Implement cost
reduction and
responsibility.

effective measures for risk
assign senior management

Risk Level 4 Intolerable risk. Cannot be justified under any circumstances.
Implement risk reduction measures to reduce risk
to a lower level.

JULY 2001
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The planned implementation of risk reduction/control measures listed on the Risk Register/Risk
Treatment Schedule and Action Plan allow a re-assessment of the level of risk following 'treatment'
to reduce the likelihood of an event occurring, or the severity of the potential consequences.
Recommendations to reduce risk according to the ALARP principie were made in every case. In
some instances, additional risk reduction/control measures were adopted in consultation with
GSLM, whith were identified as appropriate risk management actions subsequent to the PHA team
meeting.

The re-assessment of the level of risk is recorded in the Risk RegisterlRisk Treatment Schedule and
Action Plan as the "treated risk level". In the case of the four hazards which were initially assigned a
hazard category of "4" (for potentially catastrophic impacts). the adoption of the risk management
actions listed on the Risk Register/Risk Treatment Schedule and Action Plan has resulted in a treated
risk level of "3", which is acceptable under AS/NZS 4360 as long as risk is reduced to a level "as low
as reasonably practicable", and senior management responsibility is assigned to ensure that risk
reduction/control measures are implemented.

The hazards identified by the PHA team and the risk management actions adopted by GSLM are
discussed below (by treated risk level). It should be noted that GSLM is commits to implement all of
the risk reduction measures listed in the column titled ·Preferred risk treatment options" on the Risk
RegisterlRisk Treatment Schedule and Action Plan in Attachment 2.

Intolerable risk

None of the identified hazards, when appropriate risk treatment options were adopted, were
considered 'intolerable' risks. Specifically, risks associated with hazards 3.1, 6.1 and 9.1 are reduced
from 'intolerable' to 'significant' risks with the risk redUCtion/control measures listed in the Risk
Register/Risk Treatment Schedule and Action Plan.

Significant risk

Under AS/NZS4360, it must be demonstrated that any significant risks (Risk Level 3) are reduced to
a level "as low as reasonably practicable" (ALARP). The objective of the ALARP approach is to apply
risk control measures to reduce risks of drilling activities to an achievable level, where the cost and
feasibility of further measures become unreasonabiy disproportionate to additional risk reduction
obtained.

Following the adoption of appropriate risk reduction measures, thirteen significant (Level 3) risks are
noted in the Risk Register/Risk Treatment Schedule and Action Plan, listed below by number:

1.1. Human exposure to flammable gas, radiant heat hazards, and possibly toxic gas (hydrogen
sulphide, or H,S) due to the proximity of the flare to the existing access road and the rig
site.

3.1. Injury or fatality to personnel, or damage to equipment as a result of moving equipment
and heavy lifts during rig up (same hazard during rig down activity number 11).

3.2. InjUry to personnel, or damage to equipment as a result of equipment failure during
hydraulic pressure testing of rig equipment.
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4.1 Injury to personnel, or damage to equipment as a result of equipment failure during
hydraulic pressure testing of the well head, casing and plug.

6.1 Potential formation or well blowout as a result of coring operations. where drilling
personnel do not recognise signs of abnormal pressure and do not react to regain pressure
coiltrol.

6.2 Loss of pressure control as a result of a very large well kick during coring operations.
jamming the drill string and losing the ability to circulate.

7.2 Loss of pressure control as a result of a loss of drilling mud during temporary maintenance
shut down, caused by a lost circulation zone or gas incursion into the drill hole from a
formation.

8.1 InjUry or fatality to personnel. or damage to equipment as a result of an explosion of
produced gas during well testing activities.

8.2 EqUipment damage caused by erosion of well testing equipment during a flow test.

8.3 Environmental contamination as a result of waste hazardous material produced during
well testing.

8.4 Potential blowout of the well as a result of a loss of pressure control during well testing.

12.1 Potentially contaminated drill cuttings buried on site, as a result of disposal in pits
remaining after the demobilisation of the drilling rig.

12.2 Lack of site remediation, caused by inadequate remediation strategy or inadequate
implementation.

Significant level risks require senior management responSibility to ensure that risk reduction
measures and safeguards are implemented to reduce risk to acceptable levels.

Moderate risk

Moderate risks (Risk Level 2) are managed by implementing cost effective measures for risk
reduction, and formalising procedures to work safely and preserve the integrity of process
equipment.

FollOWing the adoption of appropriate risk reduction measures, six moderate (Level 2) risks are noted
in the Risk Register/Risk Treatment Schedule and Action Plan. listed below by number:

1.2 Equipment damage as a result of a bush fire on surrounding land.

2.1 EqUipment damage or potential electric shock during rig mobilisation activities, caused by
inadequate roadways or inadequate clearance to overhead power lines.

3.3 Injury to personnel or equipment damage due to a lightning strike.

5.1 Potential well kick while drilling out the cement plug, caused by an accumulation of gas
in the formation just below the plug.

JULY ZOOI
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6.3 Loss of pressure control during coring operations, due to increasing formation pressure
requiring increasing mud weight.

7.1 Delays in drilling operations or loss of pipe due to stuck pipe following temporary
maintenance shut downs.

Moderate level risks require management responsibility to ensure that risk reduction measures and
safeguards are implemented to reduce risk to acceptable levels.

Negligible risk

None of the hazards identified in the PHA team meeting, or re-assessed following the adoption of
appropriate risk reduction!control measures represent negligible risk (Risk Level 1).
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Conclusions and recommendations

The hazard evaluation was an opportunity for a team of experienced specialists in a variety of
drilling, engineering, geology and management disciplines to discuss the types of concerns and
potential hazards of the Hunterston No.1 Drilling Project. The outcome of the hazard evaluation is
the Risk RegisterlRisk Treatment Schedule and Action Plan presented here (Attachment 2). The
project team has identified the recommendations that will be adopted for each hazard to reduce risk
to acceptable levels in accordance with the ALARP principle. The project team must monitor these
risks to ensure that control measures remain effective during the project lifecycle.

The key hazards identified in this hazard evaluation and risk assessment are associated with the
"hazard category 4· (potentially catastrophic impact) items noted by the PHA team:

1. The potential exposure to radiant heat hazards (and possibly toxic gas) at the flare pit, and the
siting of the flare pit to mitigate the exposure (PHA item 1.1);

2. Potential injuries and equipment damage during rig up activities, when heavy lifts are necessary
(pHA item 3.1);

3. Loss of pressure control dUring coring operations (pHA item 6.1); and

4. Potential explosion hazards involving produced gas during well testing activities (PHA item 8.1).

Each of these hazards has been reviewed in detail, and GSLM commits to ali of the "preferred risk
treatment options· listed in the Risk RegisterlRisk Treatment Schedule and Action Plan. Adoption
of these risk control strategies reduces the likelihood of these types of hazardous events, and/or the
severity of the potential consequences. Corrective/preventive actions will be implemented by GSLM
to reduce risk to a level "as low as reasonably practicable".

There is substantial reliance placed on the procedures of experienced and qualified contractors to
manage and control hazards that have been identified, subject to GSLM's own Well Plan and
Blowout Prevention and Well Control procedures. It is recommended that GSLM formally verify
that all necessary contractor procedures have been developed, and that a "Bridging Document" is
developed to indicate how the drilling and well testing contractors address GSLM's safety
requirements, as contained in the GSLM Well Plan and Blowout Prevention and Well Control
document, with reference to the requirements of the Mineral Exploration Gode of Practice,
Schedule C. Implementation of contractor procedures should be audited by GSLM to ensure that all
risk treatment measures are in place during project activities. An audit requires sufficient
documentation of ali procedures and test results, which should be specified in the contractor's
"Bridging Document".

Respectfully submitted,
E-SYSTEMS PTY LIMITED

Richard Stoklosa flEA"". CPEng. NPER-3

Managing Director

JULY 2001
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Hazard Evaluation - Preliminary Hazard Analysis

GREAT SOUTH LAND MINERALS
HUNTERSTON No.1 DRILLING PROJECT

Results of Team Meeting. 13 July 2001

Hazard Cause Major Effects Hazard Corrective I Preventive
Category Measures Suggested

1. Site Preparation

Mineral Resources Tasmania-Mineral Exploration Code of Practice. Schedule C; and
APPEA Code of Environmental Practice.

Land clearance. stockpiling topsoil separately from subsoil.

Tree removal and for flare stack safety, fiare pit, fire protection access. Flare pit to be separated from the collection
dam. Drilling pad to be drained to a sump designed to contain fluids used in drilling operations.

All chemicals and fuel to be bunded. Waste drilling mud to be removed by truck for off site disposal. Oll spill sorbent
material and other materials to be available on site.

Natural drainage allows additional dams to prevent discharge to Hunterston Rivulet.

Site plan and specifications to be developed prior to rig up. Civil works to prepare site prior to rig mobilisation to site.

1.1 Flammable gas. Proximity of flare to Potential human 4 Loop access road to site
toxic gas, radiant existing access road exposure, resulting in to allow alternative
heat hazard from (potentially worker injury or access.
flare location to downwind) and to rig fatality. OME Drilling to
access road and to site. Lack of site access by develop a detailed site
rig site. Ordovician limestone emergency vehicles. plan. including flare

known to contain location.
sulphur, potential Toxic gas detection on
accumulation of the rig floor, over the
hydrogen sulphide. cutting shakers. and in

mud pits. Shut down of
drilling operations to
assess situation.

1.2 Fire hazard on Bush fire. Damage to equipment. 2 Emergency response
surrounding land. plan and liaison with

fire brigade. posting of
emergency numbers.

Fire break around the
drilling rig and fuel
storage.

2. Rig mobilisation

Transpon company to deliver equipment to site on public and private roads. Liaison with land owners.

2.1 Failure of Inadequate access road. Damage to eqUipment. 2 Liaison with land
roadway during Overhead power lines. Electric shock. owner. road inspection,
transport. location of overhead

Electrical hazards.
power lines.
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Hazard Cause Major Effects Hazard Corrective I Preventive

I Category Measures Suggested

3. Rig up (eq~ipment set up, equipment test)
I

Soil stability to be adequate. Concrete pad to be constructed if necessary.
I

Cranes to be ~ed to rig up. with qualified operators. Specifications for contractors to be audited.

Set up and testing of equipment to be one week duration.

3.1 Moving People or equipment Injury to personnel. 4 Equipment operated by
equipment and struck. Damage to equipment. qualified and trained
heavy lifts. persons.

No unauthorised
persons on site.
Perimeter control and
sign posting.

Site office in "safe
zone", upwind of rig.

3.2 Hydraulic Equipment failure. Potential worker 3 Persons testing from
pressure tcst injury. safe location.
failure (water Equipment damage.
lines. seals.
swivels, etc).

3.3 Lightning strike. Storm conditions. Potential worker 2 Shut down operations
injury. during electrical storm.

Equipment damage.

4. Test well head, casing and plug (including BOP)

Equipment tested and certified prior to installation on site.

4.1 Hydraulic Equipment failure. Potential worker 3 BOP and other
pressure test injury. pressure control
failure. Equipment damage. eqUipment tested and

certified prior to
installation on site.

Persons testing from
safe location.

5. Drill out cement plug

Rotating pipe on drill rig. Escape lines to be installed on rig for persons working at height.

Standard operating procedures and trained personnel.

5.1 High pressure in Pressure accumulated Potential well kick. 2 Choke manifold lined
casing. below cement plug. up to divert

immediately,
accumulator charged
ready to shut in, mud
system prepared, and
circulate for a period
and monitor pressure.

JULY 2001
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Hazard Cause Major Effects Hazard Corrective / Preventive
Category Measures Suggested

6. Coring weU to depth (drilling run, retrieving core, tripping pipe, changing drill bit),
Standard Oper'aling procedures and training of operators.

Previous drilling activity in Tasmania has not detected hydrogen sulphide.

6.1 High pressure in Pressurised formation Loss of pressure 4 Monitoring of drilling
well during encountered. control and potential conditions.
drilling, coring, Swabbing well while formation/well All personnel will be
COfe retrieval and tripping pipe. blowout. trained to recognise
tripping, and not

Swabbing well while and detect 'kicks' and
recognising know how to respond.
indicators. retrieving core.

Discontinue drilling
operations and plug
and abandon well.

6.2 Drill rod stuck, A very large well kick Instant, hard shut in of 3 Divert to flare line and
unable to jams rod and prevents well. making it attempt to keep flare
circulate. mud circulation. impossible to circulate lit. Allow to bum out.

and control pressure. Evacuation procedure.

6.3 Increasing mud Increasing formation Inability to control 2 Establish criteria for
weight to control pressure. increasing pressure. drilling operations to
pressure. Use of barite may plug discontinue drilling

off circulation and based on maximum

create difficulties in mud weight required to

recovering the drill maintain pressure

string. control.

Shut down of drilling
operations to assess
situation and revise the
well plan.

7. Maintenance of drilling equipment

Periodic shut down of rig (at about 300 hours) for one half day to maintain equipment.

Blind rams must be tested each time rod/pipe is tripped from the hole. BOP function test daily. Weekly pressure test.
Testing procedures to be conducted as specified in the well plan.

7.1 Inability to rotate Stuck pipe in hole. Delays in drilling 2 Drilling procedures to
pipe after operations, loss of pipe. avoid problem.
temporary pause
In drilling.

7.2 Loss of drilling Lost circulation lone. Loss of pressure 3 Continuous
mud during shut Gas incursion into drill control, potential monitoring by drilling
down. hole from formation. blowout. personnel.

8. WeU testing

Basic flow testing will be available on site, only if it is safe to do so.

Wireline logging and drill stem testing may be feasible, mobilised from other sources.

8.1 Explosion hazard. Gas disposal. Potential worker 4 Testing to be
injury. conducted within

Equipment damage. eqUipment limits.

Procedures to be
developed to avoid
ignition of gas except at
the flare.

8.2 Washouts. Erosion of eqUipment Equipment damage. 3 Short term testing.
during flow test.

e-5Y5t!:;~ HUJ\ITERSrON NO. I DRILLING PROJECf
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Hazard Cause Major Effects Hazard Corrective / Preventive
Category Measures Suggested

8. Well testing (continued)

8.3 Hazardous Produced fluids. Environmental 3 Direct fluids to nare pit

material disposal. contamination. and ignite petroleum.

If fluids cannot be
ignited. the well will be
shut down and fluids
collected for off-site
disposal.

8.4 Loss of well Inability to control Loss of pressure 3 Kill the well through
control during flow rate and pressure control, potential the annulus with very
testing. at end of flow test. blowout. heavy brine or barite.

Burst pipe. Develop criteria to
allow testing only
below a prescribed
mud weight.

9. Plug and abandon

No one on the rig floor when pumping cement at high pressure.

Schedule C stipulates plug and abandon requirements.

10. Rigdown

Same hazards and controls as rig up.

11. Rig demobilisation

Same hazards and controls as mobilisation.

Wash down of equipment prior to leaving the site.

12. Site remediation

Baseline environmental monitoring prior to site disturbance will be used to gUide site remediation activities. Consider
impacts, if any, of the oil seep reportedly associated with an earthquake in 1962.

Remediation of spills, removal of concrete. Rehabilitation (reseeding and fertilisation) of areas that may be impacted
by flaring. Shallow soils and mudstone bedrock.

Replace topsoil on cleared areas and reseed with fertiliser, subject to consultation with land owner.

Consult with land owner regarding changes in drainage and any land rehabilitation.

12.1 About thirty Burial on site in pits Potentially 3 Obtain safety and
lonnes of used for drilling. contaminated cuttings environmental data for
diamond drill buried on site. mud chemicals and
cuttings. take appropriate

disposal action.

12.2 Site remediation Land owner accepts Soil erosion, slow 3 Develop a Site
does not return responsibility for land recovery of vegetation. Remediation Plan to
land to previous remediation, but does Land does not recover detail appropriate
condition. not implement plan. to pre-disturbance strategy, and provide to

conditions. contractorllandowner
for implementation.

JULY 2001
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.Hazard Evaluation - Preliminary Hazard Analysis (PHA)

A PHA requires the categorisation of hazards in several broad categories:

Hazard Category 1

Hazard Category 2

Hazard Category 3

Hazard Category 4
Impacts

Negligible Adverse Impacts

Potentially Minor Impacts

Potentially Serious Impacts

Potentially Catastrophic

Hazards are categorised in terms of its potential severity and the potential likelihood of
occurrence, according to the definitions shown in Table I. Designation of the four hazard
categories, based on these definitions, is presented in Figure I.

Table 1. Explanation ofTerms Used to Assess Hazards

FREQUENCY OF OCCURRENCE

CATEGORY APPROXIMATE FREQUENCY DESCRIPTION

Virtually Impossible <10-'l,year. or only once in more lhan 1.000,000 years This type of event has almost never occurred. but
conceivably could.

Rano >l0-4/yur and <10"'year, or once in 10,(0) to Such events have occurred on a worldwide basis

1.000,000 years but only a few times.

Unlikely >IO"!year and <IO"/year. or once In 100 to 10,000 Event occurs, but It Is not likely here within

y''''' project life.

Likely >lO-l /year and <lIyear. or once in one to 100 yurs Event likely to OCCW" dUring the project Ufetime.

Virtually Certain > lfyear, or more than once per year Event can be expected to occur mo~ than once a
year. on the average.

POTENTIAL SEVERITY OF CONSEQUENCES

CATEGORY DESCRIPTION

Negligible No injuries. No effect to the environment or public health. No impaa to business operations or cash now.

Minor First aid treatment. No serious impacts to the environment or public health. Incidental Impacts to
business operations or cash flow.

Major Medical treatment necessary. Possible serious impacts to the: environment or public health. Possible
impacts to business performance or financial targets.

Sev,,, Extensive injuries requiring lengthy rehabilitation. Substantial impacts to the environment or public
health. Substantial Impacts to the performance of one or more business units. and/or temporary Joss of
cash flow.

Disastrous Fatality. Extreme. irreversible, and unmitigable environmental damage, or hazard to public health.
Sustained loss of production/cash flow in one: or more business units.
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Figure 1. Hazard Categories for PHA Risk Assessment
(Refer to Table 1 for definitions)

FREQUENCY OF POTENTIAL SEVERITY OF CONSEQUENCE

OCOJRRENCE

VIRTUALLY
CERTAIN

NEGLIGIBLE

3

MINOR

3

MAJOR

4

SEVERE

4

DISASTROUS

4

LIKELY

UNLIKELY

RARE

VIRTUALLY
IMPOSSIBLE

4

4

3

3

4

4

4

3

Note: II Hazard Category 1

D Hazard Category 2

U Hazard Category 3

D Hazard Category 4

Negligible adverse impacts. Manage risk using existing
procedures.

Potentially minor impacts. Management responsibility
must be specified and assigned.

Potentially serious impacts. Senior management attention
needed.

Potentially catastrophic impacts. Detailed analysis and
management planning required at senior levels.
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HUNTERSTON NO.1 DRILLING PROJECT
Risk Register / Risk Treatment Schedule and Action Plan

]

846020
Refereoce Hazard EdsUng controls I.<vel PO$$lblerlsk Prclentd risk Cost I beneOt Treated Person ImplementaUon

number Causes Consl!Ouences . UkcUhood ." Conseouencl!! . I·' . Uldnf.......ds .' ...... ofrisk treatment ootlons treatment oPtions, . ." Ulalvsls' r1skle,.1 ,"- ';'ll!i1ed .,," ." Umelabl~

PHA I.l Flammable/toxic gas. Potenllal human Unlikely Disastrous · GSLM Well PI~l. Hazard Loop access road 10 slle 10 allow OME Drilling Group lo develop a ddallcd 3 Dclalledslteplan

radiant heal hazard. exposure. resulting In Cat~ allcrnaUveaccess. site plan, including nare localkm. Conscq prior to rig up and
Site prrparafion · Compliance with Mireral Rcsourtts

caused by proxlml~ of InJuryorlatallty. OME Drilling Group 10 develop a d.alled Toxic gas (HzS) detection on the rig nocc. reduetd to (esting.

Rare to prlvat: acCtss
Tasmania Mineral Exploration Code 01 site plall.lndudlngflare Iocatim. ovcr the CUlting shakers. and III the mud major . Toxic gas drrtllon

road and rig slle.
Lack ofsite access by Pradire (Sch<dule C). Toxlegas (H,s) delcell"" on lhc rlg /100'. pits. PlOCfdure ror alarm to shutdown calibnlrd and
emergency vrhkles. FIalloJlOBraphyallows slmp~ over the aiUng shakers. and In the mud drilling operaUons \0 assess sHuation. operational prior 10

acetSSJ'earess toIfrom the l1gslle. pits. Procedurt for alarm to shutdown drilling out cement
drlllln. oocrallons 10 assess sfluatloll. lu.

PHA 1.2 Fire hazard to rig from Equipmert damage Unlikely Minor Compliance with Mircral Resources Hazard Fmergency response plan Emergency response plan. 2 --- .~_. __._. .... - To be comp~led prior

Sift'prtparatJon bush fire on sunounding Tasmania Mineral &pIorlJlion Codeol Cal 2 Liaison with fire brigade posting or liaison with fire brigade posUng of
to rig up.

land. Praetkc (Schedul' C). eml.'l'gency numbers. eml.'l'gency numbers.

Fire break around the drilling rig and fuel Fire break around the drll\lng rig andfucl
slorage. storage.

PHHI Failure of roadway during Damage to equipment. Rare Major · Compllancewllh Mlrcral Rcsoultts Hazard liaison with land OWIllT. Llalson wllh land owna'. 2 To be comp~trd prior

R/g mub/lisa/ion transporl of cquipmOll. · Eleclricshock. T"mania Mineral ExploraUon Code 01 Cal 2 Road Inspection and IocaUng overhead Road inspedon and locating overhead to rfg up.

Electrical hU~f(1s from PradJcc (Sch<dui, C). power Iinesalong acass rOlte. power Hoe; along acctSS rwte.
o\'erhcad power lines. Comp6ance with lhc IVcdplact Htal/h

andSa'«yAct.

PHA3.I People or equipment · Injust to pcrsonnd. Unlikely Se\'Cre Complianc:ewlth Min:ral Resources Hazard VerificaUon of lpJaUficatklns and tnining Verincation of llJallficatklns and tnlning 3 To be comprtcd prior

Rigup slruck by moving Damage to equipment. Tasmania Mineral Fxploralion Code of Cal~ ofequipment operators. of equipment operators. likelihood to rig up.
equipment and hGlY)' Praetkc (S<hedule C). Prevent access 10 unauthorised persons 011 Prevent acress to unauthorised persons on reduced 10
lifts. · Equipment operated by qualified and the slle, using pfflmeter control and sign Ole site, using pa-Imetcr control and sign rare.

tralncd persons, as reqUired by Workplace posllng. posting.
HCdith andSa'«YAd. . Locate a site office ata safe local ion. · Locate a slle office at a safe 1ocaUon.

upwind of rigslie. upwind of rig sHe.

PHA3.2 Equlpmert failureduri,. PotenUal worker Rare Severe Compliance with MlJEral Resources Hazard Personnel to conduct pressure lesllng Personnel to conduct pressure testing 3 To be comprtcd prior

Rig up hydrauliC pressure liU'Y· T....anla Mineral Exp/oraUon Code 01 Cal 3 from a safe mUon. rrom a sare location. 10 T1g up.
testing. · Equipment damage..

PraetJcc (Sch<dui, C). Tesllng procedlRS to Irdude guidance on
Compliance with the n'cKkpJact' Ht"alth abnormal conditions. 10 anow workers 10
andSa'«Y Ad. rtCOgnlse hazardous silialloll$.

PIlA3.3 Lightning strike during · Potential worker Rare Major · Standard industry procewre 10 shut down Hazard Include severe weather amUngency In the 2 To be comprted prior

R/gup storm condiUons. h~ury. operations and clear the rig slle during Cal 2 emergency response plan for theprojed, to rig up,

Equipment damage. electrical storm conditions. or formalise severe weather procedures in
a separateshut dowll plan J(r riB
operallons.

PHHI Equipmert failure dUring · Potential worker Rare Severe Complianc:ewith Mill:ral Rcsourtes Hazard Personnel 10 conduct pressure testing · Personnel 10 conduct prt5S?re testing 3 To be comp~ted prior

T~t II'rJI head, hydraulic pnssure Injmy. Tasmania MincraJ exploration Codeol Cal3 from I safelocallon. from a safe wllon. 10 testing of well hced.

casing and plug lestlng. Equipment damage. Pradi<e (Schedule C). Tesllng procedlRS to Irdude guidance on

· Compliance with the Wc.-kp/act Heahh abnormal conditions. 10 allC)W workers eo
BndSafely Aa. rerognlse hazardous slllaU)IlS.

· BOP and ofler pressure control
equipment to be tested and a:rUfied prior
10 Installation on site.

PHA5.1 Pressure accumulation it Potential well kick. Rare Major GSLM Well Plan. Hazard Choke manifold to be lined up i> divert Choke manifold to be lined up k> divert 2 To be cOlllp~led prior

Drill out etment the base of lhe cement · GSLM Blowout PrevtnUon and Well Cal2 Immediately. accumtJalor charged and Immeclately.lccumwtor charged and 10 drilling out cement

plug plug. resultil'lln high Control prOttdtres.
ready to shut In, mud syslem prcparat In ready to shut 11\ mud sysltrp preparalln plug.

pressure In casing dlling advance. advance.
drlUoul · Drilling contnctor procedures.

Procedure to drculatefor a pcrlodof lime · Procedure to drcuJale ror. period of lime
-. -- -- and k> monitor Pll5surc. and to monitor pressure. IX'VtJop an ell

spl11 contingency plan, with 'proceOJfCS for
contalnh~ and recovering produced IIqwd
spills. I
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846021
Referenct Huard ~$lin~ c::onttols Lev.1 Possible tl$k .', Preferred rlslr. .. Cos, I ben.fit Treated ", .Person impleme.ntaUoo
number Causes Conseauences Uk.llhood ConseaUtJ'ice " '"and sifeauards ofnsli. treaUQentopUonJ .. trtatmentoptlons· d·."iJvsls '" "riskltvel :.;C. ...I.....d·::··:·. tJmetabJe

PHA6.1 High pressure Inwell · Loss of pressure Unllk.ly Severe GSLM W.II Plan. Hazard Monitoring of drilling (DmULlons. Procedures to monllor drilling conditions, 3 To be comp~lcd prior

CorllJglI'tilto during drilling/coring. conlfol. GSLM Bklwoul Prevention and Ykll Catl All rig personn. will be trained 10
wilh guidance on abnormalcondillons. 10 Llk.lihood ' 10 drilling out cement

depth caused by pressurlsed Potential formation or ConLrolproced.tres. recognise and detect 'kicks' and know how allow workers 10 recognise hazardous reduced to plug.
formation, swabbing well well blowout to n:spond. suu.lIons and know how b respond.

"'re
whl~ I~pplng pip< or Drilling ronlf1dor procedures. · All rig personnel will be tralrw:xt to
sw.bbinl wdl while DlsconUnue drilll" operalions ,nd pkJg

rea>gnlse and detecl 'kicks' and know how
relrlcvingcore. and abandon well.

10 respond.
Personnel fail k) nxognise Procedure In dlsconUnue drilling
Indicalof1 ofabnonnal operaUons and plug andabandon wdl. -_.-.....--- ..- _. . ..
pressure condillons. · Develop an oil spill conllngcncy plan. wIth

proctdures for containing and rocoverlng
produced liquid spills.

PHA6.2 Avery large ~11 kick · Inslanl, hard shuUn Rare Severe · GSLMW.IIPIan. Hazard · Divert 10 nare line and allempt 10 keep Procedure 10 recognise lhis twe of 3 To be comp~ted prior

Coring wr/J to could jam the drilling rod of well. making It · CSLM Bk>wout PrevenUon and 'w'kll Cat3 nare III Allow prodoced gas to burn oul situation, and to divert to nare !incand to drilling out cement

dcplh and prevent mud impossible lO clrcuJale
Control procecklres. Establish ~acuation procedure for the rig.

attempt k) ketp narc lit plug.
circulation in the hole. and control pressure. Establish ~acuaUon proctdure for the rigDrilllng conlractor proc:edures.

In the tmergency response pbl.

PHA 6.3 lncrusc In formaton Jnabilily to control Rare Major GSLM W.II Plan. Hazard Establish erikria for drilling operallons to · Establish crirria for drilling openlions to 2 · To be comp~ted prior

Coring wdJ to pressure, requiring Increasing pressure.
GSLM Blowout Prevention and Well Cal2 discontinue drilling based on a rmxlmum discontinue drilling based on a fTllXlmum 10 drilling out ccmmt

drpth increasing mud weight to Use of barite may plug Control procedJres. mud weight required to maintain pressure mud weight required to malnaln press\l'"e plug.
control pressure. off circulation In and coutro!. control.

create dlIncuilles in
DrillIng contractor procedures. · Shut down drilling opcraUons to assess the Procedure to shut down drilling

recovering the drill sltuaUon and revise the well plan, operaUons to assess the sibJalion and
string. revise the well plan.

PHA 7.1 h\abilily to rotate pipe · Dela!, In dnlllng UnHkcly Minor Drilling contractor procedures. Hazard Establish specific procrdures 10 avotd Establish specific proctdurrs to avoid 2 To be comp~led prior

Afainrcnaoce after a 5emporary pause In operations. Cal2 sluck pipe dlling temporary suspolSlon of sluck pipe dl.ling temporary suspmslon 10 drilling out cerneu!
drilling operations. Loss of pip<. drilling operallons. 01dniling operaIons. plug.

PHA 7.2 Lossold~lUngmud Loss of pressure Rare s.v.re GSU1BbwoUl PrevenUon and I'kll Hazard Conlinuous monitoring by drdllng Establish speclnc proctdures for 3 To be compk:ted prior

Mailltenance dUring shut down. caused control. Control procedJres. Blind rams musl be Cal3 personntl. continuous monitoring during to drilling out ament
by lost circulation zone or POlentlal blowouL. lested each time rod/plpe ts tripped from maintenarr::e aelivitles and other plug.
gas incursion 1110 the drill the hole. BOP imetion tested daily. temporary shut downs.
hole from a fcrmaUon. Weekly pressure test of tqulpment · Perform mairiellanceactlvlUes In a

Drilling contraclor procedures. mann« that allows rapid recovery of
drilling opcratJons and \\ell control.

PHAU Explosion 01 prod<r:<d Potential worker Unlikely Disaslrous GSLM Well Plan. Hazard Ttstlng 10 be oonduded within tlJulprneri Sptdfy safe work .mlts for Itst equipment 3 To be comp~led prior

UWllcsting gas dUring well testing. Iryuryor fatality. GSLM Blowout Pre\'tntion and Well Catl limits. to be used. Uk.llhood to wellicsting.

Equipment damage. Conlrol procedJres. Procedures 10 be developed 10 avoid · Proctdures for well testing, Induding rtductd to

Drilling contractor procedures. Ignition ofgasexcept at the nare. prrcaullons to monitor explosive gas rare
atmosphcns and avoid gas Ignb.lon on the Conseq· TesUng conlraclor procedJres. drUllngng.

reducrd to
severe

PHAg.2 Erosion of equlpment · Equipment damage. Unlikely Major Drilling contractor procedures. Haurd Shorttcnn lCstlng should not make Establish prevmtallve maintenance 3 · To be completed prior

W,11"'t1ng during now test. Testing contractor procedms. Cat3 equipment vulnerable to erosion. procedure to Inspect wclltest equipment to ....orllleooling.
for signs of erosion.

PHA8.3 Produclion ofwelll\Jids Hazardous matoial Unllk.ly Major · DrIlling contractor procedures. Haurd Direct prodoced Oulds 10 the nare piland · Develop an oil spill conUngency plan. with 3 · To be comp~led prior

Wrll'<s/iIl8
(petroleum liquids and disposal. · TesUng contractor proce<bres. Cal3 tgnlte procedures for contalring and recovering to well testing.
condcnsale). Polerulalland and If Ooids caMOl be Ignited. establish produced liquid spills.

. . .. -- .--_ . surfacewakr procedure to shut down the well. · Procedures for handing produced nulds
contamlnallon. · Collect any remaining fluids for orrsite during weD tesUng.

disposal.

PHA8.l Loss of well conlrol, due Loss oC pressure Rare Severe GSLM Blowout Prevenllon and Well Ha7.ard KilIlhc well through Ihe anrulus with very Procedures to kill the well Ihrough the 3 To be comp~led prior

Wrlftesting to inability 10 control now control. Control proceoores. Cal3 heavy brine or barllc. annulus with vcry heavy brtnc or barlle. to weJlteootlng.
raleand prcssureat the Potential blowout Drilling contractor procedures. Developcrltcrla to allow testing only below · Spectfycri(eria to allow testing only below
end ofa I10w lest, or burst

a prescribed mud weight I prescribed mud wdght
pIp<. · Testing contractor procewres.
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Rcrtrtnet

, .; Hazard ExJstinR controb LtV!) Posslbl.r1sk , Pref....od risk .Costl ben.fit T....t'" Person
;;:

lrnpiementatioo
number Causes Cooseauences " IlhUhood Conseautnce .. and sateRuards ofrisk trti.bn~~toPU~ Uutinf:nlopdonS •analYSIs - rIIkle.et .assl..... · ~inellbJ.

PHA 12.1 Disposal of .bout 30 Potential ror Virtually Mloof GSLM W.II Plan. Hazard Obtain safety andenvlronmenlal dala for Obtain safety and environmental data for 3 Prior to rig

Site remediation lonnes of drlll cuuings, 10 conlamlnaled malmal cerlaln . Drilling contractor procedures. Ca'3 mud chemicals. and take appropriate mud chemicals. and lake appropriate (potential dcmobJlisalion.
be burled on site In pUs burk:d onslle. disposal acUon. dlsposaIaction. forfu(ure
USfd for driUing. Dispose of drill alilings In accordance Uabtlltyor

with att appl6able laws and ngulatlons. account·
ability)

PHA 12.2 Silr: rtll'ltdaUon docs not . Soli erosion. Ukely Minor . GSLM W.II PIan. Hazard . Develop aSite RemooiaUon Plan 10 detail ~kJp aSile Rr:moolaUon Plan 10 dttall 3 Prior to rig

SUerenrdjalion relurn land t) prtvious . Slow recOYtl}' of Cat 3 appropriate Slralegy, and prOYI~ to appropriate stralegy, and proyj~ to
(potentll'

dcmobllisalion.
condition. Yegetatlon. conlraClor/landowner for ImplcmenbUon. conlractor/landowner for ImplemenBtion, forfulure
Land owner may aa:ept Land docs not recover

. If landowrer Is to be compensated Ilabililyor
responsibility and receive to pre-disturbance dIrectly, proYI~ Site RemedIation Plan accounl·
compensaUon for land conditions. and obtain the landowner's agreement 10 abUlly)
remooiallon, but may not implemel1 il as acondition of payment.
implcmct1 remediation.
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