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1 EXECUTIVE SUMMARY 

In January 2015, the Department of Economic Development, Jobs, Transport and Resources (DEDJTR) 
amended AGL’s Mine Licence 5189 [1] (“the mine licence”) to include a new licence Condition 1A – Risk 
Management.  This condition specifies that a Risk Assessment and Management Plan is required to 
address the risks to the environment and public safety for the open cut operations covered by the mine 
licence.   
 
R4Risk was engaged by AGL Loy Yang Pty Ltd (AGL) to undertake the risk assessment for its Loy Yang 
Mine (“the mine”).  This assessment was conducted to meet the requirements of the risk assessment 
component within Condition 1A – Risk Management.   
 
The assessment was conducted in two phases: 

 Phase 1: Initial Review 

 Phase 2: Hazard identification (HAZID) and risk assessment workshop. 
 
The initial review included the review of AGL’s existing hazard registers and records of previous 
assessments to draft a preliminary list of hazards, causes and risk controls.  This information was used 
to develop draft bowtie diagrams.  A HAZID and risk assessment workshop was then conducted to 
review the list of hazards and identify any new potential hazards.  Each identified hazard was 
subsequently assessed using the bowtie approach.  A semi-quantitative risk assessment of the hazards 
was conducted utilising AGL’s Fully Integrated Risk Management (FIRM) assessment matrix [2].   
 
The workshop involved key AGL personnel and independent experts with the appropriate level of 
experience in their respective area of the assessment.  Fifteen potential hazards were identified in the 
HAZID workshop and these were further assessed in the risk assessment workshop.  A summary of the 
potential hazards and the risk assessment is presented in Table 1. 
 
Table 1: Summary of Risk Assessment 

Hazard ID & 
Hazard 

Impact Description 
Consequence 

Rating 
Current 

Risk 
Future 
Risk 

RR-R-00061 
Impact to Water 

(Level 1/2) 

Contaminated water discharge with 
the potential to impact the 
environment.   

Level 2 Moderate Moderate 

RR-R-00062 
Impact to water 

(Level 3) 

Contaminated water discharge with 
the potential to impact the 
environment.   

Level 3 Low Low 

Loss in biodiversity: vegetation, 
habitat destruction, threatened 
species.   

Level 3 Low Low 

Loss of water usage downstream Level 3 Low Low 

RR-R-00063 
Impact to water 

(Level 4) 

Contaminated water discharge with 
the potential to impact the 
environment.   

Level 4 Moderate Moderate 

Change in creek grade with the 
potential to impact the environment 

Level 4 Moderate High1 

RR-R-00064 
Impact to 
regional 
aquifers 

Damage to regional aquifers Level 3 Moderate Moderate 

RR-R-00065 
Impact to land 

(Level 1/2) 

Ground movement / land degradation 
with the potential to impact the 
environment.   

Level 1 Moderate Moderate 

                                                   
1 The future development associated with the planned Traralgon Bypass is expected to impact the surface water and mine stability.  
This development as currently proposed presents a potential High risk into the future. 
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Hazard ID & 
Hazard 

Impact Description 
Consequence 

Rating 
Current 

Risk 
Future 
Risk 

RR-R-00066 
Impact to land 

(Level 3) 

Ground movement / land degradation 
with the potential to impact the 
environment.   

Level 3 Low Low 

Ground movement / land degradation 
with the potential to impact public 
safety.   

Level 3 Low Low 

RR-R-00067 
Impact land 

(4/5) 

Ground movement / land degradation 
with the potential to impact public 
safety 

Level 4 Moderate High1 

Settling Pond dam wall failure induced 
flood event with the potential to impact 
public safety.   

Level 5 High High 

Ground movement / land degradation 
with the potential to impact the 
environment 

Level 4 Moderate High1 

RR-R-00068 
Fugitive dust 

emissions 

Fugitive dust emissions with the 
potential to impact public safety.   

Level 2 Moderate Moderate 

Loss of amenities due to fugitive dust 
emissions (visual/nuisance).   

Level 3 Moderate Moderate 

RR-R-00069 
Noise emissions 

Noise emissions with the potential to 
result in nuisance or loss of amenity to 
the local community.   

Level 3 Moderate Moderate 

RR-R-00070 
Visual light 
emissions 

Visual light emissions with the 
potential to result in nuisance or loss 
of amenity.   

Level 1 Low Low 

RR-R-00071 
Post 

rehabilitation/fire 

Fire risk with the potential to impact 
public safety.   

Level 5 N/A High 

Environmental impacts from 
unsuccessful rehabilitation - Land, 
Aquifer and Surface Water.   

Level 3 N/A Moderate 

Smoke risk with the potential to 
impact the public safety 

Level 5 N/A High 

Environmental risk from smoke with 
the potential to impact public 
amenities.   

Level 3 N/A Low 

RR-R-00072 
Hazardous 
chemicals 

Contaminated water discharge with 
the potential to impact the 
environment.   

Level 3 Moderate Moderate 

Contaminated land with the potential 
to impact the environment 

Level 2 Moderate Moderate 

RR-R-00073 
Mine fire 

Fire risk with the potential to impact 
public safety.   

Level 5 High High 

Smoke risk with the potential to 
impact the public safety 

Level 5 High High 

Environmental risk from smoke with 
the potential to impact public 
amenities.   

Level 3 Low Low 

RR-R-00074 
Gas pipelines 
fire/explosion 

Natural gas pipeline leak and 
associated fire/explosion with the 
potential to impact public safety 

Level 5 High High 

RR-R-00075 
Criminal act 

Criminal related hazard with the 
potential to impact the environment.   

Level 3 Low Low 

Criminal related hazard with the 
potential to impact the public safety.   

Level 5 High High 
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Twenty-seven recommendations were raised to improve the performance of existing controls, or 
implement additional controls.   
 
The HAZID and risk assessment process conducted has assisted in demonstrating that the 
environmental and public safety risk associated with the potential hazards of AGL’s mine operations as 
defined in the Mine Work Plan [3].are identified, risk assessed and that reasonable practical actions 
were identified as required by Condition 1A. 
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2 ACRONYMS 

AGL AGL Loy Yang Pty Ltd 

DEDJTR Department of Economic Development, Jobs, Transport and Resources 

FIRM Fully Integrated Risk Management  

HAZID Hazard identification  

HSE Health, Safety & Environmental 

RRAM Resource Rights Allocation and Management 
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3 INTRODUCTION 

AGL is the licenced operator of the Loy Yang Mine.  DEDJTR has amended AGL’s mine licence to 
include a new Condition 1A – Risk Management.  For this new condition, AGL is required to undertake 
a risk assessment and submit a Risk Assessment and Management Plan for the mine to DEDJTR.  A 
Risk Assessment and Management Plan should address the risks to the environment and public safety 
for the open cut operations covered by the Mining Licence 5189 (mine lease area) [1].   
 
R4Risk was engaged by AGL to assist with the risk assessment component within Condition 1A – Risk 
Management. 
 
The aim of this assessment was to ensure that the risk associated with the environment and public 
safety for the operations within the mine lease area are identified, risk assessed (considering the 
likelihood and consequence) and that reasonable practical actions are identified.  This assessment 
included all work done or proposed to be done as defined in the Mine Work Plan [3].   

 FACILITY DESCRIPTION 

The mine is situated in the Latrobe Valley approximately 160 km east of Melbourne [4].  It is an open-
cut mine that produces 30 million tonnes of brown coal annually for the Loy Yang A & B Power stations.  
The station provides approximately 50% of the total coal-fired electricity generated in Victoria.  The mine 
is currently about 170 m deep, 4 km long and 2.5 km wide at its widest.  Approximately 28 to 32 million 
tonnes of coal is extracted from the open cut mine each year.   
 
The mine’s primary operations includes the excavation of material by bucket wheel excavators 
(dredgers), transport via conveyors and dumping of waste by tripper stackers.  Coal is transported, using 
belt conveyors to the raw coal bunker for short term storage (less than a day), then onto the crusher for 
sizing before delivery to the power station bunkers.  Mine operations use dredgers, tripper stackers, 
mobile plant and conveyor systems to dig and transport coal and dispose of waste.  The mine operates 
24 hours a day, 365 days a year.  
 
The open cut operations are covered by Mining Licence 5189 and the Mine Work Plan.  The area 
covered by the mine lease area is 4,561.4 hectare and is defined as the area in between the purple lines 
as shown in Figure 1.  The Loy Yang A and B Power Stations are located on an area excluded from the 
mine lease area.   
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Figure 1: AGL Loy Yang Mine Lease Area [5] 

Mine Lease Area 
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4 RISK ASSESSMENT METHODOLOGY 

This section describes the process undertaken at AGL to comply with the risk assessment component 
of Condition 1A - Risk Management.   

 RISK ASSESSMENT SCOPE, HAZARD DEFINITION AND RISK CRITERIA 

This section contains the scope of the risk assessment, the definition of a hazard and the risk tolerability 
criteria used to assess the risks. 

4.1.1 Risk Assessment Scope 

The scope of the risk assessment was limited to operations at the mine that may impact the environment 
and/or public safety within or beyond the mine lease area [1].  This included all activities and/or 
operations undertaken within the mine lease area, considering the following: 

 All worked out areas, current workings and areas yet to be worked within the mine lease area 
as defined in the Mine Work Plan as per the mining licence;  

 Rehabilitation activities post mine closure. 
 
Facilities operated by AGL e.g. the Loy Yang A Power Station, High Level Storage Dam, Settling Pond 
etc. that may impact the environment and/or public safety were excluded from this assessment.  These 
facilities were excluded as they are located outside the mine lease area.  However the assessment 
included potential hazards that these facilities may pose to the mine. 

4.1.2 Hazard Definition 

The FIRM risk assessment matrix [2] was expanded to include consequence description ratings for 
public safety hazards as these had not been previously described on the matrix.  A hazard must have 
the potential to pose a risk to the environment or public safety for it to be included in the scope of this 
assessment.  This is defined using the FIRM risk assessment matrix, as follows: 

 Level 1 - 5 on the environmental consequence scale and; 

 Level 2 - 5 on the public safety consequence scale.   
 
The definitions of the consequence rating are presented in Table 2.   
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Table 2: AGL FIRM Matrix - Consequence Rating 

Consequence 
Descriptor 

Environment & Community Definition Public Safety Definition 

Level 1 

Negligible and short term environmental impact 
to localised area of negligible environmental 
value.  No impact beyond AGL’s operational 
area.  No interest by local community. 

No offsite public safety impact 

Level 2 
Small scale and short term environmental impact 
to localised area of low environmental value. 

Nuisance event to public safety (no medical 
attention).  Minor social or health impacts on 
local population. 

Level 3 
No impact beyond AGL’s operational area.  
No/minor interest by local community." 

Injury to a member of the public, (requiring 
medical attention).  Members of the public 
required to take temporary shelter or remain 
indoors for a short period of time (1-2 hours).  
Ongoing social or health impact concerns. 

Level 4 

Moderate, short to medium term environmental 
impact that may extend beyond AGL’s 
operational area and/or may result in local 
community complaint(s). 

Serious harm to a member or injury to 
members of the public.  Members of the public 
required to be displaced for a long period of 
time (days).  Ongoing serious social or health 
impact. 

Level 5 
Significant medium term impact on important 
environment/habitat and/or widespread local 
community complaints. 

Serious harm to members of the public.  
Members of the public required to be displaced 
for a significant period of time (weeks).   
Widespread ongoing significant or reversible 
social or health impacts.   

4.1.3 Risk Assessment Criteria 

AGL risk assessment evaluation process was used to determine the risk level categorised as Extreme, 
Very high, High, Moderate or Low on the FIRM risk matrix for each hazard.  The tolerability of the risk is 
dependent on the risk level.  The tolerability guidelines for the various risk levels from the matrix, with 
the respective required actions, are shown in Table 3. 
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Table 3: Risk Level Required Actions 

Severity Required Action 

Extreme 

Do not proceed with any current (controlled) risk in this category without specialist assistance to 
further treat/reduce risk including the development of contingency plans and / or transference 
strategies.   
Only the Board can accept current risk at this level. 

Very High 

Do not proceed with any treatment option without clear and timely action plans identified to 
reduce the risk. 
Only the relevant Group General Manager can accept current risk at this level. The ARMC 
must be notified of acceptance at the next committee meeting. 

High 
Remedial action should be identified and implementation commenced with appropriate priority.   
Only the relevant Group General Manager (or approved delegate) can accept current risk 
at this level. 

Moderate 

Management should determine whether further remedial action is required and can be cost 
effectively implemented.   
Only the relevant General Manager or their approved delegate can accept current risk at 
this level. 

Low 
Management is expected to review the assessment and controls; and, where controls are not 
satisfactory, remedial action should be identified and implemented, where practical.   
Action should only be taken in consultation with either Group Risk or Group Audit. 

 RISK ASSESSMENT WORKSHOP FORMAT 

The workshops involved a multidisciplinary team with considerable knowledge of the mine and 
independent2 experts.  The workshop team assessed the likelihood and consequences of the hazards, 
identified and selected the controls and assessed the adequacy of the controls based on their collective 
knowledge and experience.  The workshop format facilitated the attendees to fully present all hazards 
within their area of expertise. 
 
In assessing the current risks of the mine operations, the workshops team assumed that the 
performance of the critical safety and environmental management system elements described within 
AGL’s management systems met the following standards: 

 The mine was designed and constructed to the appropriate industry standard at that time.  

 The mine is operated by trained and competent operators with existing manning levels 
however the workshop considered that an operator could make an error in the execution of 
their duties.  

 The equipment is in sound operating condition and is regularly maintained as per scheduled 
maintenance and inspections activities defined within the maintenance system.  However 
the workshop considered failure of mechanical equipment as a potential cause of a hazard.  

 Equipment maintenance is performed by appropriately qualified personnel.  

 Equipment and materials procured meet their intended specifications.  

 RISK ASSESSMENT APPROACH 

The bowtie approach was selected for the risk assessment.  This methodology provides the mechanism 
of linking potential causes to the respective hazards along with the preventative and mitigative controls 
for each causal pathway.  Within this process, identification of controls can be readily documented, 
together with potential additional controls, where applicable.   
 

                                                   
2 Independent is defined as not an employee of AGL or any of its related bodies corporate as described in “Requirements for 

Compliance with Risk Management Conditions”, Department of Economic Development, Jobs, Transport and Resources. 
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An example bowtie diagram is shown in Figure 2.   
 

 
Figure 2: Example Bowtie Diagram 

 RECORDING THE HAZID AND RISK ASSESSMENT 

The Meercat Riskview program was used to record the assessment process.  The hazards, causes, 
outcomes and controls were documented using the software.  The software visually represents the 
information in bowtie diagrams. The bowties are dynamically updated if the underlying risk assessment 
is revised.   

 RISK ASSESSMENT OVERVIEW 

This section describes the process undertaken to comply with the risk assessment component of 
Condition 1A - Risk Management in accordance with the licence amendment.  The primary objective of 
the AGL’s Health, Safety & Environmental (HSE) Risk Management system is to establish a mechanism 
to minimise HSE risks which arise from the operation at the mine.   
 
The risk assessment approach outlined in the AGL procedure HSE Risk Management Standard 
Methodology [6] includes the following main steps: 
 

Step 1. Identify hazard; 
Step 2. Assess the risk; 
Step 3. Determine controls; 
Step 4. Assign responsibility and timeframes; 
Step 5. Record the findings; and 
Step 6. Review and monitor.   

 
For this assessment, these steps, with exception of steps 4 and 6, were redefined and broadly expanded 
to align with risk assessment component of Condition 1A – Risk Management.  These are described as 
follows: 
 

Step 1. Identify hazards and causes that could impact the environment and/or public safety;   
Step 2. Assess the risks arising from those hazards through consideration of their 

consequences and likelihood 

IE1

IE2

IE3

Loss of 
Control

(Incident)

Consequences of 
Worst Case 

Scenario

Consequences of 
Next Worst Case 

Scenario

C C

C C C

C

MSMS

Events that 
trigger the 

incident

Preventative controls 
reducing the 

frequency of the 

triggering events

Frequency Consequences

All MS Fail

One or more MS succeed

Mitigating strategies 
reducing the impact 

of the incident

Consequences that 
occur if the incident 

happens
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Step 3. Determine if the hazard can be eliminated, where practicable; 
Step 4. Identify the preventative and mitigative controls; 
Step 5. Assess the effectiveness and adequacy of these controls in preventing or mitigating the 

risk; 
Step 6. Identify improvement measures to reduce the risks.   

 
Steps 4 and 6 from AGL procedure HSE Risk Management Standard Methodology should be addressed 
in the Management Plan.   

4.5.1 Step 1 – HAZID Identification 

In identifying hazards that could have the potential impact the environment and/or public safety, aspects 
for consideration included:  

 The types of activities conducted at the mine including hazardous chemicals;  

 Consideration of individual events and analysis of common minor occurrences which could 
combine to cause an impact;  

 Previous risk assessments;  

 Previous audits and inspections;  

 Historical incidents at the mine; and  

 Historical incidents at other mining facilities conducting similar operations.  
 
Prior to the workshop, a preliminary list of hazards was developed.  This was developed from the 
hazards and causes from the existing AGL hazard registers [7,8,9,10,11].  The causes were grouped 
according to the relevant hazard type (e.g. fugitive dust, water contamination, land degradation etc.) and 
consequence category level to enable simpler review and assessment in the HAZID workshop.  Draft 
bowtie diagrams were developed for each hazard. 
 
A HAZID workshop was scheduled to involve key AGL personnel and independent experts with the 
appropriate level of experience in the respective area of the assessment.   The list that was developed 
in the pre-work was validated in the HAZID workshop.  The workshop then used open brainstorming to 
identify additional hazards and causes that should be further assessed in the risk assessment step.  The 
output of the HAZID workshop was a listing of potential hazards for the mine with supporting details 
describing the basis for their classification as an environment and/or public safety hazard (i.e. what the 
potential consequences could be).  Where it was assessed that specific causes could not credibly lead 
to the hazard and/or where the credible worst-case consequence could not result in a risk to the 
environment or public safety, these hazards or causes were excluded from further assessment in the 
risk assessment step.  The basis for these decisions was recorded in the HAZID workshop records. 

4.5.2 Steps 2, 3, 4, & 5 - Risk Assessment 

Following the HAZID workshop, a risk assessment workshop was conducted to assess the hazards and 
causes identified during the HAZID using the bowtie approach.  The existing controls in place to prevent 
and/or mitigate the hazard were identified by the workshop group.  As part of the preparation for the 
workshop, the controls that were recorded from the existing AGL hazard registers were extracted.  
These were presented to the workshop group for review and validation.  Additional control measures 
that were identified by the workshop group were added as appropriate.  A risk assessment of each 
hazard, considering the existing controls in place, was conducted utilising the FIRM risk assessment 
matrix.  These steps are described in more detail below. 

4.5.2.1 Consequence Assessment 

The consequences of each hazard were assessed using the consequence scale on the FIRM risk 
assessment matrix.  In assessing the consequences, the following factors were considered:  

 Credible “worst-case” impacts 

 Potential receptors of the consequence, i.e. offsite impact on surrounding land and its 
occupants, and; 

 Hazards from mine – related activities that could pose a risk to assets outside the mine lease 
area, which could have an impact to the environment or public safety.   
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For instances where the workshop team was unable to qualify the consequences of the hazard, e.g. 
impact of depletion of the regional aquifers, an action was raised to further define the potential impact 
of this hazard. 

4.5.2.2 Likelihood Assessment 

The likelihood of each cause was determined qualitatively using the workshop group’s professional 
judgement, historical data and other sources, i.e. drawing examples from other similar facilities.  The 
likelihood scale on the FIRM risk matrix as shown in Table 4, was used as a guide. The likelihood 
assessment assumes that there are no safeguards in place to prevent the hazard. The basis for the 
likelihood assessment was documented within Riskview. 
 
Table 4: AGL FIRM Matrix - Likelihood Rating 

Likelihood Descriptor Definition Used 

Almost Certain 

Knowledge/evidence either within AGL or externally suggests this event/risk 
occurs almost all of the time.  The occurrence of this risk is common and 
expected – greater than 1 in 2 chance (greater than 50%).   
Assumed event frequency: 5 x 10-1 per year.   

Likely 
Knowledge/evidence either within AGL or externally suggests this event/risk 
occurs at regular intervals - between 1 in 10 and 1 in 2 chance (10% to 50%). 
Assumed event frequency: 1 x 10-1 per year.   

Possible 

Occurs either within AGL or known environment on an irregular basis but 
frequently enough to be more than a remote possibility – between 1 in 100 
and 1 in 10 chance (1% to 10%).   
Assumed event frequency: 1 x 10-2 per year.   

Unlikely 

Aware that the event has occurred occasionally either within AGL or 
externally.  However, it is not something that would be classed as a common 
occurrence and would only occur in certain remote circumstances – between 
1 in 10,000 and 1 in 100 ( 0.01%  to 1%).   
Assumed event frequency: 1 x 10-3 per year.   

Rare 
Either is not known to have occurred or has not occurred in many ‘exposures’ 
to the potential risk – greater than 1 in 10,000 (less than 0.01%).   
Assumed event frequency: 1 x 10-4 per year.   

4.5.2.3 Identify Existing Controls and Control Effectiveness 

When considering a single hazard, a large number of existing controls may be identified as contributing 
to the management of risk associated with that hazard.  However, the actual contribution of each control 
to the management of the risk profile may vary widely.  Those controls that have the greatest influence 
in managing the risk associated with hazard were identified as “critical controls”.  It is these controls that 
require subsequent focus to ensure that the risk from the hazards remains at a tolerable level.  For this 
assessment, critical controls have been assigned to: 

 Controls used in hazards which have the potential to result in a consequence Level 3 and 
above for environmental impact and consequence Level 2 and above for public safety impact 
based on the FIRM risk matrix consequence category and; 

 Controls which are considered to be effective in providing significant risk reduction (reduces 
the likelihood of the hazard occurring and/or significantly mitigates the impacts of the 
hazard). 

 
The effectiveness of the identified controls in managing the risk associated with the hazards was 
assessed using a qualitative rating approach.  Factors that were considered as part of the controls 
assessment included the following: 
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Implemented: The control must be fully implemented, i.e. the control must be in place. 
 

Reliability: The control should be sufficiently reliable, i.e. it should have a low probability of 
failure on demand. 
 

Monitored and 
Audited : 

The control should be monitored so that its performance may be established.  
Systems that manage the performance of the control should be audited to ensure 
that the control remains functional and effective. 
 

Applicability: The control must be applicable to the cause.  If it functions as designed, it should 
prevent the cause or significantly mitigate its consequences. 
 

Independence: There should be sufficient independence of the control nominated for a single 
cause.  There should be no single failure that can disable two or more controls. 

 
In the assessment, the inherent effectiveness of the control was qualitatively assessed, considering the 
implementation state, reliability level and extent of performance monitoring/auditing.  This assessment 
was represented by allocating an effectiveness rating to each control.  In assessing the control 
effectiveness, four ratings were used: 

 Very Good 

 Good 

 Average 

 Assessed. 
 
The maximum level of risk reduction (likelihood reduction) that the control measure is assumed to 
provide will be dependent on the assigned effectiveness.  The control effectiveness ratings assigned 
will translate to an equivalent likelihood reduction as presented in Table 5. 
 
Table 5: Control Effectiveness – Reduction in Likelihood 

Effectiveness Rating Equivalent Likelihood Reduction 

Very Good 2 orders of magnitude (100 x) 

Good 1 order of magnitude (10 x) 

Average Less than ½ order of magnitude (~3 x) 

Assessed No risk reduction assigned 

 
Where it was considered that a control may not be able to provide full risk reduction for a specific 
scenario, or where it was not independent from other controls in the scenario, a reduced applicability 
factor was applied.  This reflects the reduction in effectiveness of the control for that specific scenario.  
This is described in Table 6.   
 
Table 6: Applicability Factor 

Applicability Reduction in Control Effectiveness 

Full 
The inherent effectiveness of the control is fully applied to the 

specific scenario. 

Partial 
The inherent effectiveness of the control when applied to the 

specific scenario is reduced by approximately half. 

No 
The control was not considered to be effective or 

independent for the specific scenario. 

4.5.2.4 Control Adequacy 

A qualitative judgement was made by the workshop as to the overall adequacy of the controls for each 
hazard.  Adequacy was assessed based on the following: 
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The future risk with the controls considered in place.   
The risk level is compared with the risk tolerability criteria.  The level of risk determines the amount of 
time, trouble and effort that would be expected to further reduce the risk.  The greater the risk, the 
greater the effort expected. 
 
The number of controls that were selected.   
A number of different and independent controls are more acceptable than reliance upon a few. 
 
The hierarchy, independence and effectiveness of controls selected.   
A mixture of different types of controls, such as engineering, administrative, and procedural controls is 
preferred to reliance upon a single type of control.  Also, there is a preference for controls that eliminate 
or prevent hazards, rather than those that reduce or mitigate the impacts of the hazard (though these 
are still necessary).   

4.5.2.5 Probability Modifiers 

In assessing the risks of the hazards, probability modifiers were used to account for the likelihood that 
the cause would result in the assigned consequence or as a cause contribution adjustment.  The 
following probability modifiers were considered: 

 Probability of a cause escalating to the hazard and subsequent consequence, e.g.: 

 An initial fire escalating to a significant fire within or near the mine lease area.  

 Ground movement escalating to the specified impact on the environment 

 Cause contribution adjustment to account for cases where only a single causal pathway 
could result in the consequence, to prevent over-estimation of the risk. 

 
Probabilities were assigned using the expertise and judgement of the workshop team.  Probabilities 
were aligned with the likelihood scale of the AGL risk matrix using an order of magnitude approach as 
presented in Table 7.   
 
Table 7: Probability Modifiers 

Probability Assessment Probability  

Almost certain 100% 

Likely 10% 

Possible 1% 

Unlikely 0.1% 

Rare 0.01% 

4.5.2.6 Risk Assessment 

The likelihood rating for each consequence was determined from the estimated cause likelihoods with 
further likelihood reduction (due to the controls in place) and probability modifiers, where applicable.  
The calculation is performed in the Riskview software.  The resulting risk level for each hazard was 
determined by combining the consequence rating with the estimated likelihood rating using the FIRM 
risk assessment matrix as shown in Figure 3.  The risks were categorised as Extreme, Very high, High, 
Moderate or Low.  The team then considered that the risk of a hazard was only tolerable if the risk was 
classified as a “Moderate” or “High” and that reasonably practical actions had been defined.   
 
AGL's risk matrix is generally not aligned to DEDJTR’s3 Resource Rights Allocation and Management 
(RRAM) risk criteria [12].  However, as AGL sets lower thresholds for consequence impacts and risk 
criteria, the overall risk rating derived from the assessment can be considered to be more conservative 
than if DEDJTRs risk criteria had been applied directly. 
 

                                                   
3 Approval was provided by DEDJTR for AGL to utilise the FIRM risk matrix for this assessment 
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Figure 3: AGL FIRM Risk Assessment Matrix 

4.5.3 Step 6 - Risk Reduction 

In determining what is “reasonably practicable”, the following questions were posed to the workshop 
team for each hazard: 

 Can the causes or the hazard be eliminated? 

 Are opportunities for risk reduction available 

 Are the risks tolerable for a hazard? 

 What gaps exist in the existing controls? 

 Can any additional or alternative controls be justified? 
 
During the workshop, these questions prompted the team to consider further improvements, where 
possible.  Recommendations were recorded where there was an opportunity to further improve the 
performance of existing controls.  Additional “proposed” controls were also identified during the 
workshop where this was considered to be practicable using the “hierarchy of controls” concept (i.e. 
elimination, substitution, prevention, mitigation).  In addition, all relevant codes, standards and industry 
good practice for each hazard were considered and applied, where relevant. 
 
Where reasonably practical improvements were identified as a result of the review of control measure 
effectiveness, these were included as recommendations.   
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5 RESULTS AND DISCUSSION 

 HAZID AND RISK ASSESSMENT WORKSHOP ATTENDEES 

The HAZID and risk assessment workshop was conducted on the 12 - 14 October 2015 and 16 October 2015.  The personnel involved in the workshop are 
presented in Table 8, with the attendance sheets provided in Appendix A.  The experience and qualification of the personnel and independent experts involved 
are provided in Appendix B.   
 
Table 8: HAZID and Risk Assessment Workshop Attendees4 
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Debbie Nay AGL Environmental Advisor          - - - - - - 

Barry Cook GHD Independent Expert - Meteorologist  - - - - - - -   - - - - - - 

Jason Shields AGL MSS – Site Manager - - - - - - - - - - - -  - - 

Jon Missen AGL 
Environment & Earth Sciences 

Superintendent 
               

Matthew Anderson TP6 
Independent Expert - Business 

Resilience Specialist 
- - - - - - - - - - - - - -  

Nick Demetrios AGL 
Head of Security & Emergency 

Management 
- - - - - - - - - - - - - -  

Paul Barrand AGL 
Infrastructure, Civil, Environmental 

Manager 
               

Rohan Bett AGL Civil Engineer – Fire Services - - - - - - - - - - - -   - 

Ron Keith MSS Independent Fire Expert  - - - - - - - - - - - -   - 

Slavko Kacavenda GHD 
Independent Expert - Principal 

Geotechnical Engineer  
         - - - - - - 

Wajahat Bajwa GHD 
Independent Expert - Principal 

Environmental Engineer 
            - - - 

                                                   
4  Denotes attendee is present for the hazard reviewed. 
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Name Company Position 
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Elio Stocco R4Risk Facilitator                

Flora Chung R4Risk Technical Secretary                
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 HAZID SUMMARY 

The HAZID workshop identified fifteen credible hazards with the potential to pose a risk to the environment 
and or public safety.  The summary of the identified hazards are presented in Table 9.   
 
Table 9: HAZID Summary 

Hazard ID. Hazard Hazard Description 

RR-R-00061 
Impact to water 

(Level 1/2) 
Mining operations which could cause Level 1/2 impact to the 
environment (water).   

RR-R-00062 
Impact to water 

(Level 3) 
Mining operations which could cause Level 3 impact to the 
environment (water).   

RR-R-00063 
Impact to water 

(Level 4) 
Mining operations which could cause Level 4 impact to the 
environment (water) 

RR-R-00064 
Impact to regional 

aquifers 
Sustained changes to the aquifer properties or structures which 
may impact future users or sensitive receptors. 

RR-R-00065 
Impact to land 

(Level 1/2) 
Mining operations which could cause consequence Level 1/2 
impact to the environment (ground movement/land degradation).  

RR-R-00066 
Impact to Land 

(Level 3) 

Mining operations which could cause Level 3 impact to the 
environment (ground movement/land degradation) and or public 
safety.   

RR-R-00067 
Impact to Land 

(Level 4/5) 

Mining operations which could cause Level 4/5 impact to the 
environment (ground movement/land degradation) and or public 
safety.   

RR-R-00068 
Fugitive dust 

emissions 
Mining operations generating fugitive dust emissions which may 
impact public safety and or loss of amenity/nuisance.   

RR-R-00069 Noise emissions 
Mining operations generating noise which could cause nuisance 
or loss of amenity.   

RR-R-00070 
Visual light 
emissions 

Mining operations generating light emissions which could cause 
nuisance or loss of amenity.   

RR-R-00071 
Post 

rehabilitation/fire 
Post closure of mine future hazards which could impact the 
environment or public safety.   

RR-R-00072 
Hazardous 
chemicals 

Loss of containment of chemicals which could impact the 
environment.   

RR-R-00073 Mine fire 
Significant fire within/near the Mine lease area which may impact 
public safety and the environment.   

RR-R-00074 
Gas pipelines 
fire/explosion 

Loss of containment from LP and HP natural gas pipelines.   

RR-R-00075 Criminal act 
Criminal act which may impact public safety and/or the 
environment 

 RISK ASSESSMENT SUMMARY 

The risk assessment reviewed the fifteen hazards identified from the HAZID workshop.  A summary of 
the risk assessment summary is presented in Table 10.    
 
Bowtie diagrams were prepared for each hazard.  These show the relationship between the 
hazards/causes, consequences/impacts and the controls that prevent or mitigate the hazard.  The bowtie 
diagrams also show the likelihood for each cause and the risk reduction assigned to preventative and 
mitigative controls.  These are presented in Appendix C.  A total of 43 critical controls were identified that 
prevent and or mitigate the hazards.  A total of 27 recommendations were raised to further reduce the risk 
of the hazard.  The complete list of critical controls and risk reduction recommendations are presented in 
Appendix D and Appendix E respectively.  . 
 
During the risk assessment workshop, a number of causes of potential hazards were subsequently 
rejected by the workshop team where it was assessed that specific causes could not credibly lead to the 
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hazard and/or where the credible worst-case consequence could not result in a risk to the environment or 
public safety.  The justification for rejecting these causes is documented in the risk assessment.   Details 
of the rejected causes are provided in Appendix F. 
 
The detailed report containing all the data and assumptions underlying the risk assessment is attached in 
Appendix G.  Information included in this report includes comments that were captured in the workshop 
that relate to: 

 The likelihood assessment for each cause; 

 The existing controls for each cause; 

 The adequacy assessment for each control, i.e. overall effectiveness as a function of 
effectiveness and applicability; 

 Recommended additional controls or recommendation to improve existing controls; 

 The rejected causes and reasoning for rejecting the causes; 

 Consequence impacts for each outcome including potential receptors; and 

 The risk of each impact. 
 
The recommendations raised in the workshop should be assessed for criticality, practicality and 
effectiveness to be carried forward to close-out as addressed in the Management Plan. 
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Table 10: Risk Assessment Output 

Hazard 
Description 

Item 
No. 

Consequence 
Category 

Impact Description 
Consequence 

Rating 
Current Risk Future Risk 

Impact to water 
(Level 1/2) 

1.  
Environment & 

Community 
Contaminated water discharge with the potential to 
impact the environment.   

Level 2 Moderate Moderate 

Impact to water 
(Level 3) 

2.  

Environment & 
Community 

Contaminated water discharge with the potential to 
impact the environment.   

Level 3 Low Low 

3.  
Loss in biodiversity: vegetation, habitat destruction, 
threatened species.   

Level 3 Low Low 

4.  Loss of water usage downstream Level 3 Low Low 

Impact to water 
(Level 4) 

5.  
Environment & 

Community 

Contaminated water discharge with the potential to 
impact the environment.   

Level 4 Moderate Moderate 

6.  
Change in creek grade with the potential to impact the 
environment 

Level 4 Moderate High 

Impact to regional 
aquifers 

7.  
Environment & 

Community 
Damage to regional aquifers Level 3 Moderate Moderate 

Impact to land 
(Level 1/2) 

8.  
Environment & 

Community 
Ground movement / land degradation with the 
potential to impact the environment.   

Level 1 Moderate Moderate 

Impact to land 
(Level 3) 

9.  
Environment & 

Community 

Ground movement / land degradation with the 
potential to impact the environment.   

Level 3 Low Low 

10.  
Ground movement / land degradation with the 
potential to impact public safety.   

Level 3 Low Low 

Impact to land 
(Level 4/5) 

11.  
Environment & 

Community 

Ground movement / land degradation with the 
potential to impact public safety 

Level 4 Moderate High 

12.  
Settling Pond dam wall failure induced flood event with 
the potential to impact public safety.   

Level 5 High High 

13.  Public Safety 
Land subsidence with the potential to impact the 
environment 

Level 4 Moderate High 

Fugitive dust 
emissions 

14.  Public Safety 
Fugitive dust emissions with the potential to impact 
public safety.   

Level 2 Moderate Moderate 

15.  
Environment & 

Community 
Loss of amenities due to fugitive dust emissions 
(visual/nuisance).   

Level 3 Moderate Moderate 

Noise emissions 16.  
Environment & 

Community 
Noise emissions with the potential to result in nuisance 
or loss of amenity to the local community.   

Level 3 Moderate Moderate 

Visual light 
emissions 

17.  
Environment & 

Community 
Visual light emissions with the potential to result in 
nuisance or loss of amenity.   

Level 1 Low Low 
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Hazard 
Description 

Item 
No. 

Consequence 
Category 

Impact Description 
Consequence 

Rating 
Current Risk Future Risk 

Post 
rehabilitation/fire 

18.  Public Safety Fire risk with the potential to impact public safety.   Level 5 N/A High 

19.  

Environment & 
Community 

Environmental impacts from unsuccessful 
rehabilitation - Land, Aquifer and Surface Water.   

Level 3 N/A Moderate 

20.  
Smoke risk with the potential to impact the public 
safety 

Level 5 N/A High 

21.  
Environmental risk from smoke with the potential to 
impact public amenities.   

Level 3 N/A Low 

Hazardous 
chemicals 

22.  
Environment & 

Community 

Contaminated water discharge with the potential to 
impact the environment.   

Level 3 Moderate Moderate 

23.  
Contaminated land with the potential to impact the 
environment 

Level 2 Moderate Moderate 

Mine fire 

24.  
Public Safety 

Fire risk with the potential to impact public safety.   Level 5 High High 

25.  
Smoke risk with the potential to impact the public 
safety 

Level 5 High High 

26.  
Environment & 

Community 
Environmental risk from smoke with the potential to 
impact public amenities.   

Level 3 Low Low 

Gas pipelines 
fire/explosion 

27.  Public Safety 
Natural gas pipeline leak and associated fire/explosion 
with the potential to impact public safety 

Level 5 High High 

Criminal act 
28.  

Environment & 
Community 

Criminal related hazard with the potential to impact the 
environment.   

Level 3 Low Low 

29.  Public Safety 
Criminal related hazard with the potential to impact the 
public safety.   

Level 5 High High 
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5.3.1 High Risk Hazards 

The risk assessment has identified a total of 10 High risks of which may remain into the future irrespective of the implementation of recommendations.  Table 
11 provides commentary on each High risk item as identified in Table 10. 
 
Table 11: Mine High Risk Hazards 

Item 
No. 

Hazard 
Description 

Impact Description Description 

6 
Impact to water 

(Level 4) 
Change in creek grade with the potential to 
impact the environment.   

The future development associated with the planned Traralgon Bypass is 
expected to impact the surface water and mine stability.  This development as 
currently proposed presents a potential High risk into the future.  This cause is the 
major risk contributor for each of these impacts.  Recommendation RR-A-00054 
has been included in the assessment to address this.  Successful mitigation of the 
risks associated with the Traralgon Bypass can potentially reduce these risks to 
Moderate.   

11 
Impact to land 

(Level 4/5) 
Ground movement / land degradation with 
the potential to impact public safety.   

13 
Impact to land 

(Level 4/5) 
Ground movement / land degradation with 
the potential to impact the environment 

6 
Impact to water 

(Level 4) 
Change in creek grade with the potential to 
impact the environment.   

Recommendations RR-A-00005, 19 and 20 have been raised to further reduce 
the risk of this hazard. 

11 
Impact to land 

(Level 4/5) 
Ground movement / land degradation with 
the potential to impact public safety.   

Recommendation RR-A-00005 has been raised to further reduce the risk of this 
hazard. 

12 
Impact to land 

(Level 4/5) 

Settling Pond dam wall failure induced 
flood event with the potential to impact 
public safety. 

The current and future risks are both considered High as a consequence category 
Level 5 has been assigned due to the potentially very serious consequences of 
the hazard.  The likelihood in this event is at the lowest limit of the likelihood scale 
on the FIRM risk matrix.  Recommendations RR-A-00024 has been raised to 
further reduce the risk of this hazard. 

18 
Post 

rehabilitation/fire 

Fire risk with the potential to impact public 
safety. 

The future risk is considered High as a consequence category Level 5 has been 
assigned due to the potentially very serious consequences of the hazard.  The 
likelihood in this event is at the lowest limit of the likelihood scale on the FIRM risk 
matrix.  Recommendations RR-A-00036 and 57 have been raised to further 
reduce the risk of this hazard 

20 
Smoke risk with the potential to impact the 
public safety 

24 

Mine fire 

Fire risk with the potential to impact public 
safety.   

The current and future risks are both considered High as a consequence category 
Level 5 has been assigned due to the potentially very serious consequences of 
the hazard.  The likelihood in this event is at the lowest limit of the likelihood scale 
on the FIRM risk matrix.  Recommendations RR-A-00005, 16, 33, 46, 50, 51 and  
55 have been raised to further reduce the risk of this hazard 

25 
Smoke risk with the potential to impact the 
public safety 
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Item 
No. 

Hazard 
Description 

Impact Description Description 

27 
Gas pipelines 
fire/explosion 

Natural gas pipeline leak and associated 
fire/explosion with the potential to impact 
public safety 

The current and future risks are both considered High as a consequence category 
Level 5 has been assigned due to the potentially very serious consequences of 
the hazard.  The likelihood in this event is at the lowest limit of the likelihood scale 
on the FIRM risk matrix.  No additional practical recommendations were identified. 

29 Criminal act 
Criminal related hazard with the potential to 
impact the public safety.   

The current and future risks are both considered High as a consequence category 
Level 5 has been assigned due to the potentially very serious consequences of 
the hazard.  The likelihood in this event is at the lowest limit of the likelihood scale 
on the FIRM risk matrix.  No additional practical recommendations were identified. 
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 RISK ASSESSMENT FOLLOW-UP WORK 

The risk assessment represents a snapshot of the environmental and public safety hazards and risks at 
the mine at the time of the study.  To ensure that risks are addressed and appropriately managed, AGL 
should address the following activities in the Management Plan: 

 Assess each recommendation for criticality, practicality and effectiveness and carry them 
forward to close-out 

 Implement a program to periodically update the risk assessment throughout the life cycle of 
the mine.  This is to ensure that the assessment continually reflects these environmental and 
public safety hazards and risks at the mine 

 Develop performance criteria for critical controls identified in the assessment by: 

 Establishing links between the controls and the mine’s management system such that 
the adequacy with which the system manages these controls can then be assessed 
during future audits. 

 Defining performance standards and indicators for the controls such that the reliability 
of the controls assumed in the risk assessment continues to remain valid. 
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6 CONCLUSION 

The HAZID identified fifteen credible hazards with the potential to pose a risk to the environment and or 
public safety.  The risk assessment identified a total of ten High risks of which may remain into the future 
irrespective of the implementation of recommendations.  A total of 43 critical controls were identified that 
prevent and or mitigate the hazards and 27 recommendations were raised to further reduce the risk of 
the hazards.   
 
The HAZID and risk assessment process conducted meets the requirements of the risk assessment 
component within Condition 1A – Risk Management as follows: 

 The assessment process adopted incorporated reviews of incidents, past studies, and other 
documentation to provide knowledge about potential risks to the environment and public 
safety from activities within the mine lease area.  This ensured that all the hazards and 
causes and the potential impacts to the environment and or public safety were properly 
identified.   

 The likelihood and consequence of each hazard/cause was assessed, and the resulting risks 
were assessed using AGLs corporate risk criteria via the FIRM risk matrix. 

 Where it was considered reasonably practicable to implement additional or alternative 
controls to further reduce the risks, recommendations were raised to investigate these 
options.  This included hazards where the likelihood assessment of the consequence is 
already at the lowest scale on the FIRM risk matrix. 

 The bowtie diagrams allowed identification and prioritisation of potentially high risk hazards 
and clearly identifies the controls that manage the risks of those hazards. 

 The assessment considered the effectiveness and adequacy of the controls, and identified 
the critical controls for each hazard.   

 The involvement of knowledgeable and experienced personnel (independent experts and 
AGL staff) provided knowledge of additional potential hazards, associated consequences 
and considered the suitability and availability of controls. 
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APPENDIX A – WORKSHOP ATTENDANCE LIST 

This appendix lists the workshop attendees that participated during the risk assessment process. 
 
Representatives from the government authorities of DEDJTR, EPA and CFA were invited to participate 
in the HAZID and risk assessment process as observers of the workshop proceedings, these invitations 
were declined by the representatives from these departments.   
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APPENDIX B – WORKSHOP PERSONNEL EXPERIENCE 

The risk assessment workshop was attended by representatives from AGL who had the appropriate 
knowledge and expertise and the independent1 experts2.  This appendix list the experience and 
qualifications of the attendees.   

B.1. AGL REPRESENTATIVES 

Name: Debbie Nay 
Role: Environmental Advisor 

Qualification: 
Bachelor of Science (Hons) – Monash University 
Honours Thesis on Loy Yang Ash Pond Groundwater Quality 2006 

Brief Description 

Debbie Nay has extensive experience in environmental management in relation to the mine 
operations.  She has worked at GHD for 10 years in the Contamination Assessment and Remediation 
team undertaking Phase 1 site assessments, soil and groundwater assessments for audits, waste 
classification and project management on a number of industrial and commercial sites.  She 
commenced working at AGL Loy Yang in 2013 undertaking tasks including licence compliance, 
environmental improvement plans, environmental risk assessment, community consultation, 
incidents investigations and audits.   

 

Name: Jason Shields 
Role: Emergency Response and Security Representative 

Qualification: 

Incident Controllers Course (2014) – Australian School of Emergency 
Management (ASEM) 
Certificate III in Public Safety - Fire Fighting Operations (2007) 
Certificate II in Assessment Maintenance (2005) 
Australian Inter -Service Incident Management System (2008)  

Brief Description 

Jason has more than 20 years of experience in emergency and protective services.  He has vast 
experience in developing, coordinating and directing emergency exercises within the power and 
mining industry.  Jason is responsible for Energy Australia’s fire prevention, detection and 
suppression systems which involved tendering and contract management of the service(s).  He is 
also responsible for the review and update of the Emergency Response and Management Plans at 
Energy Australia and AGL Loy Yang.   

 

Name: Jon Missen 
Role: Environment Representative - Environment & Earth Sciences Superintendent 

Qualification: 
Certificate of Technology (Associate Diploma) – Civil Engineering 
Graduate Certificate of Management 

Brief Description 

Jon has more than 30 years of experience in mine planning and operations, civil engineering, 
geotechnical engineering and environmental management at the Latrobe Valley brown coal mine.  
He is currently the Environment and Earth Sciences Superintendent at AGL Loy Yang mine.  He is 
responsible for geotechnical and hydrogeological management, mine rehabilitation, land and 
environmental management.   

 

                                                   
1 Independent is defined as not an employee of AGL or any of its related bodies corporate as per Licence Condition - 1A.3 in the 
Attachment 2 of AGL Mine License No. 5189. 
2 Expert is defined as those who have the appropriate expertise in their representative field as per Licence Condition - 1A.3 in the 

Attachment 2 of AGL Mine License No. 5189 
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Name: Paul Barrand 
Role: Mine Representative – Infrastructure, Civil and Environmental Manager 

Qualification: 
Bachelor of Mining Engineering 
Post graduate in Business Management – Melbourne Business School 
Member of Australasian Institute of Mining and Metallurgy 

Brief Description 

Paul Barrand has extensive experience in mining and geotechnical engineering, risk management 
and Occupational Health and Safety.  His career encompasses working for Marsh, BHP Billiton, 
Newcrest and AGL, in and managing open cut gold, coal (both thermal and metalliferous) and iron 
ore mines.  Since 2012, Paul has been appointed as the Infrastructure, Civil and Environmental 
Manager for AGL Loy Yang.  His role manages primarily the mine infrastructure, earth sciences and 
mine rehabilitation at AGL Loy Yang.   

 

Name: Rohan Bett 
Role: Emergency Response and Fire Representative 

Qualification: 
Bachelor of Interdisciplinary Engineering (Civil) – Monash University 
Level 2 Incident Controller - AIMS 

Brief Description 

Rohan has more than 10 years of experience in design and project management of water, wastewater 
and fire service infrastructure.  He was previously employed as a Civil Engineer with GHD and was 
seconded to Hazelwood Mine to assist post the mine fire.  Rohan has extensive experience in fire 
prevention, mitigation and suppression systems.  His relevant experience includes project managing 
the design and construction of the fire service and dewatering projects at the Hazelwood mine post 
the mine fire incident.  Rohan is employed as the Fire Service and Dewatering Engineer at Loy Yang 
Mine since 2011.  He is an active volunteer member of the CFA for more than 18 years.   

 

Name: Nick Demetrios 
Role: Emergency Response and Security Representative 

Brief Description 

Nick has extensive experience in the Power Industry in the Latrobe Valley.  He specialises in security 
and emergency management.  He is currently the Head of Security & Emergency Management.  His 
role includes the oversight of the security and emergency services arrangements for the operating 
sites at AGL. Nick also represents AGL in regional fire and emergency response forums.   
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B.2. INDEPENDENT EXPERTS 

Name: Barry Cook 
Role: Air Quality Independent Expert 

Qualification: 
Bachelor of Science (Hons) in meteorology and physics – University of 
Melbourne  
Member of Clean Air Australia and New Zealand 

Brief Description 

Barry is a Principal Professional of the Air and Noise Assessment team in GHD’s Melbourne office.  
He has combined consulting, regulatory and industry experience with air quality modelling systems 
and assessments.  His previous positions as a meteorologist at environmental consulting firms, EPA 
Victoria and Mount Isa Mines and now with GHD, have provided him with over 30 years of experience 
in air quality assessments.  Barry has conducted Air Quality Assessments for various mines and 
facilities which include Mount Todd Gold Mine NT, Carmichael Coal Mine QLD, Teresa Coal Mine 
QLD, Coal Mine, Westport NZ, Ash Dump Relocation and the Mount Isa Mines QLD. 

 

  
  

  

 

 
 

   
 
 

   
 

 
 

   
   

 

Name: Ronald Keith 

Role: 
Mine Fire Safety, Risk Management and Emergency Response Independent 
Expert 

Qualification: 
Certificate of Civil Engineering (Municipal) 
Graduate – Institution of Fire Engineers 
Diploma of Building Surveying - Swinburne 

Brief Description 

Ronald has had over 40 years of experience managing large and diverse projects ranging from 
engineering projects, national conferences, training courses, major fire operations, corporate risk 
assessments, fire engineering software and small businesses.  His relevant experiences include 
managing major bushfire operations in Victoria and New South Wales and developing national 
policies, procedures for fire safety management, emergency planning, the application of automatic 
and manual fire detection and suppression systems and the use of aspirated fire detection systems.  
 
Ronald also has a sound theoretical and practice understanding of fire in the natural and developed 
environment, attributed to his years as a career officer with the Country Fire Authority.  He has had 
extensive first-hand experience in wild and structural fires, thus, understands the influence of 
meteorological and environmental factors on fires.  Ronald is currently a Risk Management and OHS 
Advisor for the Baw Baw Shire.   
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Name: Slavko Kacavenda 
Role: Geotechnical Engineering Independent Expert 
Qualification: Bachelor of Engineering with Honours - Monash University 

Brief Description 

Slavko has over thirty years of experience in application of geotechnical engineering to mining, civil 
infrastructure and other projects.  He has extensive experience with the brown coal based electricity 
industry in the Latrobe Valley.  Slavko main areas of expertise include organisation and supervision 
of ground investigations, assessment of soil parameters, stability analyses of natural and man-made 
slopes, mine and overburden dump batter design, geotechnical instrumentation, earth fill 
specifications and quality control and land subsidence modelling.  Through his extensive expertise 
and exposure to technical mining advances he has developed a thorough understanding of the 
geotechnical issues with these mines. 

 

Name: Wajahat Bajwa 
Role: Environmental Engineering Independent Expert  

Qualification: 

Bachelor of Science (Civil Engineering) - Lahore, Pakistan; 
Postgraduate Diploma (Sanitary Engineering), Institute of Hydraulic & 
Environmental Engineering, Delft, The Netherlands,; 
Postgraduate Diploma (Computer Science), Victoria University of Technology, 
Melbourne, Australia. 

Brief Description 

Wajahat Bajwa is a Principal Environmental Engineer at GHD.  He is an EPA Victoria appointed 
auditor for industrial facilities.  His roles have involved legislative compliance, research and 
development, operational management, risk assessment and project management.  Wajahat has 
extensive experience in environmental related risk assessment and has had considerable experience 
in dealing with landfills and wastewater management facilities, including the Victorian Desalination 
Plant, Long Term Contaminant Facility at Cranbourne and many other landfills.  Prior to joining GHD, 
Wajahat was the Manager of the Yarra Region within EPA Victoria.  In this position, he was 
responsible for the overall strategy and direction in managing/regulating a large number of waste 
management, storage and treatment facilities.   

 

Name: Elio Stocco 
Role: Risk Assessment Independent Expert 

Qualification: 

Bachelor of Engineering (Chemical) – Royal Melbourne Institute of Technology.   
Chartered Chemical Engineer 
Chartered Member, Institution of Chemical Engineers.   
Registered Professional Engineer – Queensland.   

Brief Description 

Elio Stocco is a chemical engineer with 24 years of experience in operations and risk management, 
of which he has worked for ten years as a Principal Risk Consultant.  He has extensive experience 
in all methods of risk assessment across various industries and is a trained facilitator.  His main areas 
of expertise include quantitative / qualitative risk assessments, layers of protection analysis, safety 
case development, HAZOP, HAZID and SIL analysis, occupied buildings risk assessments, 
emergency response planning, fire safety studies and consequence modelling.  Elio has an intimate 
knowledge of the Major Hazard Facilities regulatory regimes in particularly those that relate to safety 
assessments.   

 

Name: Flora Chung 
Role: Support to Risk Assessment Independent Expert 

Qualification: 
Bachelor of Engineering (Chemical and Biomolecular) with Honours – University 
of Melbourne.   

Brief Description 

Flora Chung is a chemical engineer with over four years of experience in process safety and risk 
management.  She has extensive experience in various methods of risk assessment across various 
industries.  Flora’s relevant experience includes facilitating and scribing risk assessment workshops 
and assisting in the development of safety management systems for various clients.   

 



   
 

AGL LOY YANG  
MINE LICENCE - RISK ASSESSMENT 

 

 

30 October 2015  Page C.1 
R4Risk Ref.: 116-10, Release 1   

APPENDIX C – BOWTIES 

This appendix list the bowtie diagrams developed during the risk assessment process.  The bowtie 
diagrams graphically displays the link between causes, hazards and the preventative and mitigative 
controls for each causal pathway.  The current and future risk for each hazard is also shown.   
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APPENDIX D – CRITICAL CONTROLS 

This appendix lists the critical controls that reduce the likelihood and or mitigate the impact of an environmental and or public safety incident.  These were identified during the risk assessment process. 

Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00088 
HSP900 Permit to 

work system 
Critical Control 

Systems and procedures are used to minimise the risk when conducting hot work. End of day shift collect all hot work permits and hand over to 
night shift where all fire watch requirements are captured. Night shift sign off on inspections as done during the evening 
 
Control is rated as very good based on collective acknowledgement of the importance of this inspection ahead of other shift tasks. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Very Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be VERY GOOD. 

Very Good Administrative 

BC-00109 
Site Security Fencing 

and Surveillance 
Systems 

Critical Control 

Cameras are strategically installed along the site and monitored. On the observation of suspicious activities, AGL responds accordingly. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative/Engineering 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Engineering 

BC-00142 
Control Safety 

Devices 
Critical Control 

The control safety devices are installed on all head-ends and tail-ends of conveyors. In the event of belt misalignment, conveyors are shut 
down on alarm.  
 
Under-speed detectors are installed on all driven pulleys. The under-speed detection system alarms and trips. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Engineering/Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Engineering 

BC-00150 
Electrical routine 

maintenance 
Critical Control 

This includes general maintenance on electrical systems that include switch rooms, cabinets, MCCs, motors and etc. 
 
Thermography is also conducted to identify potential hot spots within electrical systems. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00179 
Electrical Safety 

Systems 
Critical Control 

Electrical equipment is provided with earth leakage (residual current device) and overcurrent protection devices, as required by the governing 
legislation. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Engineering 
- Reliability: V. Good 
- Monitoring/Auditing: Performance monitoring (includes oversight of electrical systems which is undertaken by the responsible electrical 
regulator) 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Engineering 

BC-00186 
HSM0001C 
Emergency 

Management Plan 
Critical Control 

The activation of the Emergency Management Plan may require engagement from major relevant stakeholders which may include: 
- Vic police 
- EPA 
- West Gippsland Catchment Management Authority  
- Gippsland Water and 
- Department of Health etc. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00199 
External Buffers-
Exclusion Zones 

Critical Control 

Exclusion Zones 0110 code. The land use is in line with local council zoning and town planning requirements. Buffer is defined from the mine 
crest and not the mining license. 
 
The buffer allows AGL Loy Yang to manage (on land it owns) vegetation.  This include activities such as farming, slashing, ploughing, summer 
crops, stock (fuel) management by grazing, earthen breaks.  
 
Exclusion Zones in force. Bushfire mitigation plans in place and submitted to Energy Safe Victoria. Exclusion zones around electrical 
infrastructure 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Isolation 
- Reliability: Good 
- Monitoring/Auditing: None 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Isolation 

BC-00216 
CPW001M Ground 

Control Management 
Plan 

Critical Control 

GCMP - rainfall and pin monitoring.  Regional subsidence model for prediction - LV Regional Groundwater Group.  
 
Stability analysis and batter design, ground movement modelling (predictions). 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Monitored and audited 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00310 
HRP0024C 

Corporate Smoking 
Policy 

Critical Control 

AGL Loy Yang Smoking Rules - applicable to all Loy Yang activities onsite. 
 
Restricted smoking areas designated above grass level. 
No designated smoking areas in the mine below grass level or around coal carrying equipment. Smoking below grass level in the mine is cause 
for immediate dismissal in accordance with Corporate Smoking Policy HRP0024C AGL Loy Yang Smoking Rules. 
 
AGL Golden Rules are in place as a set of clear rules on what can result as a breach of a safety rule, such as smoking in a restricted area. A 
breach of the Golden Rules by anyone at an AGL site may result in disciplinary action being taken, which may include termination of 
employment. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Behavioural 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Average Administrative 

BC-00337 

Fixed Mine Fire 
Detection and 
Suppression 
Equipment 

Critical Control 

This activity involve the activation of spray lines and other suppression equipment as installed as fixed assets within the mine.  
 
These assets are designed in accordance with Mine Fire Service design guidelines, which include key assets such as: 
- the ability to cover 50% of the operational mine area with water 
- capacity to supply 6400 L/sec to the mine spray line systems 
- gravity supply of water from two locations namely fire service reservoir and High Level Storage Dam 
- CFA compliant couplings every 50 m along operational spray lines 
- strategically located truck fill points 
- duplicated power supply to all mine key asset 
- the fire main runs the length of the conveyor (either side) and has spray units located at intervals that allow complete coverage of the 
conveyor  
- the main on the operating side of the conveyor is charged 
- the main on the non-operating side is uncharged however all sprinkler points are open allowing activation of all sprinklers by charging the 
main 
- dredgers are fitted with firewater tank (~2 kL) for initial response 
- Hoses and extinguishers available at transfer points and at head ends 
- Sprinkler, deluge and hose systems on dredgers/stackers fed from fire main 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Engineering/Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Engineering 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00405 
Water Management 

Plan 
Critical Control 

Inputs from the hydrological model and monitoring for the overburden dump runoff form the basis of the Water Treatment System. 
 
The system includes the following water treatment: 
- caustic addition for pH adjustment 
- cationic polymer for turbidity 
- indirectly 10% of total dissolved solids removed with the dosing, 20% reduced by mixing with power station water 
 
The system alarms on the operating level and pH of incoming water. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative/Engineering 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00408 
Environmental site 

plan 
Critical Control 

The plan specifies the allowable discharge limits as referenced in the EPA licence 11149 conditions. 
 
This includes ongoing visual inspection and remediation of targeted areas following the hydrological model and monitoring. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Fair 
- Monitoring/Auditing: None 
 
Based on the above, the effectiveness is assessed to be AVERAGE. 

Average Administrative 

BC-00409 

Monitoring 
equipment L171, 

alarm and operator 
response 

Critical Control 

The equipment continuously monitor pH, turbidity, temperature and conductivity. 
 
Operator periodically monitors the systems and responds to alarms. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative/Engineering 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed as GOOD. 

Good Administrative 

BC-00413 
Dam monitoring 

program 
Critical Control 

Program specifies the monitoring program associated with dams and how they are to be built. 
 
The base control is assessed via the following factors: 
- Implementation: Yes 
- Control type: Administrative 
- Reliability rating: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00414 
Groundwater 

Monitoring Plan 
Critical Control 

This includes consideration for environmental issues with regards to groundwater interactions as well as geotechnical stability. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Fair 
- Monitoring/Auditing: Ad-Hoc 
 
Based on the above, the effectiveness of the control is assessed as AVERAGE. 

Average Administrative 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00415 

Operational 
Monitoring Program 

for the dredging 
activity 

Critical Control 

This activity involves observational inspection and sets the operational control for water balance. It provides an opportunity to suspend 
operation when operating limits are exceeded. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00419 
Containment of mine 
drainage within the 
Mine Lease Area 

Critical Control 

Drainage system contains retention ponds and flow regulation (up to 1 in 2 year storm events). 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Engineering 
- Reliability: Good 
- Monitoring/Auditing: Ad-Hoc 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Engineering 

BC-00423 
Dam Management 

Plan 
Critical Control 

Dam management plan includes TARPs to which will trigger a response to mitigate the effects of ground movement. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00425 
Aquifer 

Depressurisation 
Annual Report 

Critical Control 

This annual report specifies the volumes of artesian dewatering required to maintain mine stability.  
 
This is considered a critical activity for mine stability. It is a mature and established process. It is essential in maintaining safe operations within 
the mine. The process is monitored and reviewed. There is also an external audit required within the process. 
 
The base control is assessed via the following factors: 
- Implementation: Yes 
- Control type: Administrative 
- Reliability rating: Very Good 
- Monitoring/Auditing: Monitored and audited 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00429 
Gippsland Water 
Authority & AGL 

Agreement 
Critical Control 

The agreement sets the roles and responsibilities between AGL and Gippsland Water regarding the management of the SWOP pump station 
and pipeline. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness is assessed to be GOOD . 

Good Administrative 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00431 
CPG001M Dust 

Suppression Control 
Procedure 

Critical Control 

This control establishes expected practices, responsibilities, responses (including TARPs) and predicts the likelihood of dust events. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00433 
Vehicle Standards 

Procedure 
Critical Control 

Vehicle standard (incorporate aspects of CFA Act) sets out the requirements for all vehicles, which includes but not limited to: 
- fire extinguisher 
- two way radio 
- fire hose and branch 
- detection/suppression on mobile plant 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Engineering/Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00435 
PCY000022 Fire 

Risk Management 
Plan 

Critical Control 

The Fire Risk Management Plan (draft) is an overarching document that brings all facets of fire risk for the mine together. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00439 
Surface drainage 

inspection and 
maintenance 

Critical Control 

Surface drainage maintenance (including clay capping) to minimise surface water inflows to coal joints, horizontal drains (monitoring and 
maintenance), regular stability assessment and modelling using current groundwater levels (TARP). 
 
The base control is assessed via the following factors: 
- Implementation: Yes 
- Control type: Administrative 
- Reliability rating: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed as GOOD. 

Good Administrative 

BC-00440 

Subsurface 
(horizontal drains) 

drainage inspection 
and maintenance 

Critical Control 

Although drains are considered to be an engineering control, they could be blocked (restriction in flow) if not appropriately maintained, 
therefore, it is considered to be an administrative type control. The control is regularly monitored and there is annual inspection. 
 
The base control is assessed via the following factors: 
- Implementation: Yes 
- Control type: Administrative 
- Reliability rating: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00441 
Geotechnical 

Inspections and 
TARPS 

Critical Control 

Based on the results of the inspection, further activities are undertaken as required, which may include pin monitoring. Carry out mine 
inspections following significant rainfall events (consistent with TARP) or other defined trigger events including ground movement episodes and 
seismic events. Key stability monitoring bores have been identified and are monitored at regular intervals and in association with trigger rainfall 
events. 
 
The base control is assessed via the following factors: 
- Implementation: Yes 
- Control type: Administrative 
- Reliability rating: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00442 
Emergency 

Management Plan 
and TARPs 

Critical Control 

TARPs will trigger actions to mitigate the events of ground movement. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00443 

Inspection, 
monitoring and 

maintenance of the 
Settling Pond 

Critical Control 

Program for the inspection, monitoring and maintenance of the Settling Pond. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00446 
Lease plan 
conditions 

Critical Control 

Lease plan specifies how land is to be managed regarding pest, plants and animals. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
This is an active management control. 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00449 

LV Regional 
Groundwater 

Management Plan - 
Regional Bore 

Critical Control 

Through the ongoing updating and maintenance of the regional bore database, potential high risk bores are identified and remediation plans 
are adopted, as appropriate. 
 
The base control is assessed via the following factors: 
- Implementation: Yes 
- Control type: Administrative/Engineering 
- Reliability rating: Good 
- Monitoring/Auditing: Performance monitoring 
 
The process is monitored and audited by the regulator and reviewed by the Regional Groundwater Management committee. 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 
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Tag ID Name Control Category Comments Effectiveness Type/Factor 

BC-00450 

Third party 
contractual 

agreement (drilling 
contractors) 

Critical Control 

The contractual agreement specifies how drilling activities are to be undertaken. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Monitored and audited 
 
Based on the above, the effectiveness of the control is considered as GOOD. 

Good Administrative 

BC-00452 
Buffer zone between 
site and residences 

Critical Control 

Exclusion Zones 0110 code. Planning controls mandate buffer zones between the site and residences to minimise the number of potential 
receptors.  Tree planting and screening within the buffer zones. This land use is in line with local council zoning and town planning 
requirements. Buffer is defined from the mine crest and not the mining license. The planning zone ultimately results in reduced population, i.e. 
reduced human activity in this zone. 
 
The buffer allows AGL Loy Yang to manage (on land it owns) vegetation.  These activities include farming, slashing, ploughing, summer crops, 
stock (fuel) management by grazing, earthen breaks.  
 
Exclusion Zones in force. Bushfire mitigation plans in place and submitted to Energy Safe Victoria. 
 
Exclusion zones around electrical infrastructure 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative (some aspects of isolation) 
- Reliability: Very Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Isolation 

BC-00467 
Environmental site 
plan - vegetation 

management 
Critical Control 

This plan manages the fire risks on the mine and surrounding areas, including reduced fuel loads (grazing/spraying/slashing), fire breaks and 
mineral earth breaks. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Monitored and audited 
 
Based on the above, the effectiveness is assessed as GOOD. 

Good Administrative 

BC-00469 
Mechanical 

Maintenance Routine 
Critical Control 

Preventative maintenance program is designed to maintain equipment to minimise integrity related problems / and or unexpected failure. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Monitored and Audited 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 
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BC-00470 
Detection and 

suppression on 
conveyor lines 

Critical Control 

Some of the equipment will have automated detection and suppression on coal delivering structure. Other equipment items are reliant on 
activation of the manual fire suppression systems. 
 
The Raw Coal Bunker and Crusher House fire detection and suppression system includes: 
- Very Early Smoke Detection Alarm 
- Thermal imaging cameras 
- Manual deluge (operator initiated) 
 
The base control is assessed via the following: 
- Implemented: Part (fully implemented on the rising conveyors) 
- Type: Administrative/Engineering 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness of the control is assessed to be AVERAGE. 

Average Engineering 

BC-00471 
Detection and 

suppression on 
electrical equipment 

Critical Control 

Switch rooms (post 2012) and some of the equipment (post 2012) will have automated detection and suppression. Other equipment items are 
reliant on activation of the manual fire suppression systems. 
 
The base control is assessed via the following: 
- Implemented: Part (fully implemented in switch rooms post 2012) 
- Type: Administrative/Engineering 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be AVERAGE 

Average Engineering 

BC-00474 
Security 

Management Plan 
Critical Control 

The security and management plan cover aspects of deter, detect, respond and recover. It also includes a business resilience plan. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Very Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness is assessed to be GOOD. 

Good Administrative 

BC-00476 

HSW707 Unloading 
of Bulk Chemical 

Tankers Work 
Instruction 

Critical Control 

The procedure includes appropriate steps and precautions to be undertaken to minimise the potential of a spill during bulk tanker unloading.  
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00477 Bunding Critical Control 

Existing bunding within the mine lease area is assessed to be in an appropriate condition to contain a spill.  
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Engineering 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Engineering 
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BC-00478 
Third party chemical 

suppliers 
Critical Control 

The site engages chemical suppliers that comply with the Australian Dangerous Goods (ADG) codes. 
 
The base control is assessed via the following: 
- Implemented: Part (Third party control) 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc 
 
Based on the above, the effectiveness of the control is assessed to be AVERAGE. 

Average Administrative 

BC-00479 
Maintenance Routine 

- Tanks 
Critical Control 

Inspections of aboveground and underground storage tanks is undertaken in line with the relevant standards. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Ad-hoc (Annual performance statement audit undertaken by an EPA auditor) 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00482 
Third party 
contractual 

agreement (lessees) 
Critical Control 

Lease agreement specifies that lessees must comply with the CFA Act. This includes: 
- supply of fire suppression equipment 
- maintenance of lessee equipment 
- the observation of fire restrictions on total fire ban days 
- fuel reduction requirements 
 
AGL undertakes audits on lessees compliant with the above requirements. 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 

BC-00483 
Loy Yang Mining 

Licence 5181 Work 
Plan 

Critical Control 

The work plan includes: 
- commitments to government on key components on the mine rehabilitation 
- the site will be rehabilitated to its next use, which is proposed to be pasture for grazing and the waterbody at the base of the mine 
- outlines progressive mine rehabilitation 
 
The base control is assessed via the following: 
- Implemented: Yes 
- Type: Administrative 
- Reliability: Good 
- Monitoring/Auditing: Performance monitoring 
 
Based on the above, the effectiveness of the control is assessed to be GOOD. 

Good Administrative 
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APPENDIX E – RECOMMENDATIONS 

This appendix lists the recommendations raised during the risk assessment workshop.  A total of 27 
recommendations were raised to further reduce the risk of an incident.  The complete list of risk reduction 
recommendations are shown below.  The recommendations raised in the workshop should be assessed 
for criticality, practicality and effectiveness to be carried forward to close-out as addressed in the 
Management Plan. 
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APPENDIX F – REJECTED CAUSES 

This appendix contains the list of rejected events/causes identified during the risk assessment process. 
The justification for rejecting the event/cause is also documented. 
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APPENDIX G – ALL DETAIL REPORT 

This appendix includes the detailed report which contains all the data and assumptions underlying the 
risk assessment.  Information included in this report includes comments that were captured in the 
workshop that relate to: 

 The likelihood assessment for each cause; 

 The existing controls for each cause; 

 The adequacy assessment for each control, i.e. overall effectiveness as a function of 
effectiveness and applicability; 

 Recommended additional controls or recommendation to improve existing controls; 

 The rejected causes and reasoning for rejecting the causes; 

 Consequence impacts for each outcome including potential receptors; and 

 The risk of each impact. 
 
The report is contained within pages 159 to 313. 
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