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1.0  INTRODUCTION 

1.1. Background 

Tahmoor Colliery is located approximately 80 km south-west of Sydney in the township of Tahmoor NSW.  It 
is managed and operated by Glencore.  Tahmoor Colliery has previously mined 29 longwalls to the north 
and west of the mine’s current location.  It is currently mining Longwall 30. 

Longwall 31 is a continuation of a series of longwalls that extend into the Tahmoor North Lease area, which 
began with Longwall 22.  The longwall panels are located between the Bargo River in the south-east, the 
township of Thirlmere in the west and Picton in the north.  Longwall 31 is located beneath the rural area of 
Tahmoor and part of the South Picton industrial area, and infrastructure owned by Jemena is located within 
this area.   

A summary of the dimensions of Longwall 31 is provided in Table 1.1. 

Table 1.1 Longwall dimensions 

Longwall 
Overall void length 

including the 
installation heading (m) 

Overall void width 
including the 

first workings (m) 

Overall tailgate 
chain pillar 
width (m) 

Longwall 31 2448 283 39 

This Management Plan provides detailed information about how the risks associated with mining beneath 
the infrastructure will be managed by Tahmoor Colliery and Jemena. 

The Management Plan is a live document that can be amended at any stage of mining, to meet the 
changing needs of Tahmoor Colliery and Jemena. 

1.2. Objectives 

The objectives of this Management Plan are to establish procedures to measure, control, mitigate and repair 
potential impacts that might occur to the Jemena gas infrastructure. 

The objectives of the Plan have been developed to: 

 Ensure the safe and serviceable operation of all surface infrastructure.  Public and workplace 
safety is paramount.  Disruption and inconvenience should be kept to minimal levels; 

 Monitor ground movements and the condition of surface infrastructure during mining; 
 Initiate action to mitigate or remedy potential significant impacts that are expected to occur on the 

surface; 
 Provide a plan of action in the event that the impacts of mine subsidence are greater than those 

that are predicted; 
 Provide a forum to report, discuss and record impacts to the surface.  This will involve Tahmoor 

Colliery, Jemena, relevant government agencies and consultants as required; and 
 Establish lines of communication and emergency contacts. 

1.3. Scope 

The Management Plan is to be used to protect and monitor the condition of the Jemena infrastructure 
identified to be at risk due to mine subsidence.  The major items at risk are the: 

 Main polyethylene (PE) gas pipeline; 

 Local nylon (NY) gas pipelines; and 

 Gas pipelines at creek crossings. 

The gas pipelines are shown in Drawing No. MSEC862-05-01 grouped by the pipe size and by pipe type.  
The main 160 mm diameter PE gas pipeline follows the alignment of Remembrance Drive and is located 
outside the extents of Longwall 31.  A local NY gas pipeline follows the alignment of Bridge Street and is 
partially located above Longwall 31.  This local pipeline has a 32 mm diameter above and adjacent to 
Longwall 31 that increases to 160 mm diameter at a distance of approximately 180 m from the longwall. 

The Management Plan only covers the gas infrastructure that is located within the limit of subsidence, which 
defines the extent of land that may be affected by mine subsidence as a result of mining Longwall 31 only.  
The management plan does not include other gas infrastructure owned by Jemena that lie outside the 
extent of this area. 
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1.4. Proposed Mining Schedule 

It is planned that Longwall 31 will extract coal working north-west from the south-eastern end.  This 
Management Plan covers longwall mining until completion of mining in Longwall 31 and for sufficient time 
thereafter to allow for completion of subsidence effects.  The current schedule of mining is shown in 
Table 1.2. 

Table 1.2 Schedule of mining 

Longwall Start date Completion date 

Longwall 31 July 2017 July 2018 

The above schedule is subject to change due to unforeseen impacts on mining progress.  Tahmoor Colliery 
will keep Jemena informed of changes. 

1.5. Definition of Active Subsidence Zone 

As a longwall progresses, subsidence begins to develop at a point in front of the longwall face and 
continues to develop after the longwall passes.  The majority of subsidence movement typically occurs 
within a distance of 150 m in front of the longwall face to a distance of 450 m behind the longwall face. 

This is termed the “active subsidence zone” for the purposes of this Management Plan, where surface 
monitoring is generally conducted.  The active subsidence zone for each longwall is defined by the area 
bounded by the predicted 20 mm subsidence contour for the active longwall and a distance of 150 m in front 
and 450 m behind the active longwall face, as shown by Fig. 1.1. 

 

Fig. 1.1 Diagrammatic representation of the active subsidence zone 
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1.6. Compensation 

The Mine Subsidence Compensation Act 1961 (MSC Act) is administered by Subsidence Advisory NSW 
(Mine Subsidence Board).  Currently, under the Mine Subsidence Compensation Act 1961, any claim for 
mine subsidence damage needs to be lodged with Subsidence Advisory NSW.  Subsidence Advisory NSW 
staff will then assess the damage to determine the cause.  If the damage is determined to be attributable to 
mine subsidence, a scope will be prepared and compensation will be assessed. 
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2.0  PREDICTED SUBSIDENCE MOVEMENTS DUE TO LONGWALL 31 

2.1. Maximum predicted conventional parameters 

Predicted mining-induced conventional subsidence movements were provided in Report No. MSEC647, 
which was prepared in support of Tahmoor Colliery’s SMP Application for Longwalls 31 to 37, and includes 
prediction due to the extraction of Longwall 31. 

This section provides the maximum predicted subsidence parameters due to Longwall 31, which occur 
directly above the mining area.  The predicted subsidence parameters for the gas pipelines themselves are 
provided in Chapter 4. 

A summary of the maximum predicted incremental conventional subsidence parameters, due to the 
extraction of Longwall 31 only, is provided in Table 2.1.  A summary of the maximum predicted total 
conventional subsidence parameters, after the extraction of Longwall 31, is provided in Table 2.2. 

Table 2.1 Maximum predicted incremental conventional subsidence parameters due to the 
extraction of Longwall 31 

Longwall 

Maximum predicted 
incremental 

subsidence (mm) 

maximum predicted 
incremental 
tilt (mm/m) 

Maximum predicted 
incremental 

hogging curvature 
(1/km) 

Maximum predicted 
incremental 

sagging curvature 
(1/km) 

Due to LW31 725 5.5 0.06 0.12 

Table 2.2 Maximum predicted total conventional subsidence parameters after the extraction 
of Longwall 31 

Longwall 

Maximum predicted 
total 

subsidence (mm) 

Maximum predicted 
total 

tilt (mm/m) 

Maximum predicted 
total 

hogging curvature 
(1/km) 

Maximum predicted 
total 

sagging curvature 
(1/km) 

After LW31 1225 6.0 0.09 0.13 

The values provided in the above table are the maximum predicted cumulative conventional subsidence 
parameters which occur within the general longwall mining area, including the predicted movements 
resulting from the extraction of Longwalls 22 to 31. 

2.2. Observed subsidence during the mining of Longwalls 22 to 30 

The extraction of longwalls at Tahmoor Colliery has generally resulted in mine subsidence movements that 
were typical of those observed above other collieries in the Southern Coalfield of NSW at comparable 
depths of cover.   

However, observed subsidence was greater than the predicted values over Longwalls 24A and the southern 
parts of Longwalls 25 to 27.  Monitoring during the mining of Longwalls 28 to 30 has found that subsidence 
behaviour has returned to normal levels.   

Ground surveys will continue to be undertaken above Longwall 31.  The survey results will be checked 
against predictions to confirm whether subsidence continues to develop in a normal manner during the 
mining of Longwall 31. 

2.3. Predicted strain 

The prediction of strain is more difficult than the predictions of subsidence, tilt and curvature.  The reason 
for this is that strain is affected by many factors, including curvature and horizontal movement, as well as 
local variations in the near surface geology, the locations of pre-existing natural joints at bedrock, and the 
depth of bedrock.  Survey tolerance can also represent a substantial portion of the measured strain, in 
cases where the strains are of a low order of magnitude.  The profiles of observed strain, therefore, can be 
irregular even when the profiles of observed subsidence, tilt and curvature are relatively smooth. 

In previous MSEC subsidence reports, predictions of conventional strain were provided based on the best 
estimate of the average relationship between curvature and strain.  Similar relationships have been 
proposed by other authors.  The reliability of the strain predictions was highlighted in these reports, where it 
was stated that measured strains can vary considerably from the predicted conventional values. 
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Adopting a linear relationship between curvature and strain provides a reasonable prediction for the 
conventional tensile and compressive strains.  The locations that are predicted to experience hogging or 
convex curvature are expected to be net tensile strain zones and locations that are predicted to experience 
sagging or concave curvature are expected to be net compressive strain zones.  In the Southern Coalfield, it 
has been found that a factor of 15 provides a reasonable relationship between the maximum predicted 
curvatures and the maximum predicted conventional strains. 

At a point, however, there can be considerable variation from the linear relationship, resulting from non-
conventional movements or from the normal scatters which are observed in strain profiles.  When 
expressed as a percentage, observed strains can be many times greater than the predicted conventional 
strain for low magnitudes of curvature.  In this report, therefore, we have provided a statistical approach to 
account for the variability, instead of just providing a single predicted conventional strain. 

The data used in an analysis of observed strains included those resulting from both conventional and non-
conventional anomalous movements, but did not include those resulting from valley related movements, 
which are addressed separately in this report.  The strains resulting from damaged or disturbed survey 
marks have also been excluded. 

A number of probability distribution functions were fitted to the empirical data.  It was found that a 
Generalised Pareto Distribution (GPD) provided a good fit to the raw strain data.  Confidence levels have 
been determined from the empirical strain data using the fitted GPDs.  In the cases where survey bays were 
measured multiple times during a longwall extraction, the maximum tensile strain and the maximum 
compressive strain were used in the analysis (i.e. single tensile strain and single compressive strain 
measurement per survey bay). 

2.3.1. Analysis of strains measured in survey bays 

For features that are in discrete locations, such as building structures, farm dams and archaeological sites, 
it is appropriate to assess the frequency of the observed maximum strains for individual survey bays. 

Predictions of strain above goaf 

The survey database has been analysed to extract the maximum tensile and compressive strains that have 
been measured at any time during the extraction of Longwalls 22 to 28 at Tahmoor Colliery, for survey bays 
that were located directly above goaf or the chain pillars that are located between the extracted longwalls, 
which has been referred to as “above goaf”. 

The histogram of the maximum observed total tensile and compressive strains measured in survey bays 
above goaf at Tahmoor Colliery is provided in Fig. 2.1.  The probability distribution functions, based on the 
fitted GPDs, have also been shown in this figure. 

 

Fig. 2.1 Distributions of the measured maximum tensile and compressive strains 
for surveys bays located above goaf 
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The 95 % confidence levels for the maximum total strains that the individual survey bays above goaf 
experienced at any time during mining are 0.9 mm/m tensile and 1.8 mm/m compressive.  The 99 % 
confidence levels for the maximum total strains that the individual survey bays above goaf experienced at 
any time during mining are 1.5 mm/m tensile and 3.5 mm/m compressive. 

Predictions of strain above solid coal 

The survey database has also been analysed to extract the maximum tensile and compressive strains that 
have been measured at any time during the extraction of Longwalls 22 to 28 at Tahmoor Colliery, for survey 
bays that were located outside and within 200 metres of the nearest longwall goaf edge, which has been 
referred to as “above solid coal”. 

The histogram of the maximum observed tensile and compressive strains measured in survey bays above 
solid coal at Tahmoor Colliery is provided in Fig. 2.2.  The probability distribution functions, based on the 
fitted GPDs, have also been shown in this figure. 

 

Fig. 2.2 Distributions of the measured maximum tensile and compressive strains 
for survey bays located above solid coal 

The 95 % confidence levels for the maximum total strains that the individual survey bays above solid coal 
experienced at any time during mining are 0.6 mm/m tensile and 0.5 mm/m compressive.  The 99 % 
confidence levels for the maximum total strains that the individual survey bays above solid coal experienced 
at any time during mining are 1.1 mm/m tensile and 0.9 mm/m compressive. 

2.3.2. Analysis of strains measured along whole monitoring lines 

For linear features such as roads, cables and pipelines, it is more appropriate to assess the frequency of the 
maximum observed strains along whole monitoring lines, rather than for individual survey bays.  That is, an 
analysis of the maximum strains measured anywhere along the monitoring lines, regardless of where the 
strain actually occurs. 

The histogram of maximum observed total tensile and compressive strains measured anywhere along the 
monitoring lines, at any time during or after the extraction of Longwalls 22 to 28 at Tahmoor Colliery, is 
provided in Fig. 2.3. 
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Fig. 2.3 Distributions of measured maximum tensile and compressive strains 
anywhere along the monitoring lines 

It can be seen from Fig. 2.3, that 33 of the 58 monitoring lines (i.e. 57 %) had recorded maximum total 
tensile strains of 1.0 mm/m, or less, and that 53 monitoring lines (i.e. 91 %) had recorded maximum total 
tensile strains of 2.0 mm/m, or less.  It can also be seen from this figure, that 36 of the 58 monitoring lines 
(i.e. 62 %) had recorded maximum compressive strains of 2.0 mm/m, or less, and that 48 of the monitoring 
lines (i.e. 83 %) had recorded maximum compressive strains of 4.0 mm/m, or less. 

2.4. Predicted and observed valley closure across creeks  

The local gas pipeline along Bridge Street crosses a ‘hidden creek’ outside and adjacent to the maingate of 
Longwall 31.  The predicted valley related effects in this location are provided later in this Management 
Plan.  There are no other locations identified where the gas pipelines cross creeks within the predicted limit 
of vertical subsidence. 

The main gas pipeline along Remembrance Drive crosses Myrtle Creek at a distance of 550 m from the 
commencing end of Longwall 31.  This creek crossing is located outside the predicted limit of vertical 
subsidence.  The ground movements measured at this creek crossing during the extraction of Longwall 30 
were less than 20 mm vertical subsidence and no measurable closure.  The main gas pipeline crossing at 
Myrtle Creek, therefore, has not been included as part of this Management Plan. 
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3.0  RISK MANAGEMENT METHOD 

3.1. NSW Work Health & Safety Legislation 

All persons conducting a business or undertaking (PCBUs), including mine operators and contractors, have 
a primary duty of care to ensure the health and safety of workers they engage, or whose work activities they 
influence or direct.  The responsibilities are legislated in Work Health and Safety Act 2011 and the Work 
Health and Safety (Mines) Act 2013 and associated Regulations (collectively referred to as the ‘WHS laws’).   

The Work Health and Safety (Mines) Regulation 2014 commenced on 1 February 2015 and contains 
specific regulations in relation to mine subsidence.   

As outlined in the Guide by the NSW Department of Trade & Investment Mine Safety: 

“a PCBU must manage risks to health and safety associated with mining operations at the mine by: 

 complying with any specific requirements under the WHS laws 

 identifying reasonably foreseeable hazards that could give rise to health and safety risks 

 ensuring that a competent person assesses the risk 

 eliminating risks to health and safety so far as is reasonably practicable 

 minimising risks so far as is reasonably practicable by applying the hierarchy of control measures, 
any risks that it is are not reasonably practical to eliminate 

 maintaining control measures 

 reviewing control measures. 

The mine operator’s responsibilities include developing and implementing a safety management system that 
is used as the primary means of ensuring, so far as is reasonably practicable: 

 the health and safety of workers at the mine, and 

 that the health and safety of other people is not put at risk from the mine or work carried out as part 
of mining operations.” 

This Management Plan documents the risk control measures that are planned to manage risks to health and 
safety associated with the mining of Longwall 31 in accordance with the WHS laws.   

3.2. General 

The method of assessing potential mine subsidence impacts in the Management Plan is consistent with the 
Australian/New Zealand Standard for Risk Management.  The Standard defines the terms used in the risk 
management process, which includes the identification, analysis, assessment, treatment and monitoring of 
potential mine subsidence impacts.  In this context: 

3.2.1. Consequence 

‘The outcome of an event expressed qualitatively or quantitatively, being a loss, injury, disadvantage or 
gain. There may be a range of possible outcomes associated with an event.’1 The consequences of a 
hazard are rated from very slight to very severe. 

3.2.2. Likelihood 

‘Used as a qualitative description of probability or frequency.’2 The likelihood can range from very rare to 
almost certain. 

3.2.3. Hazard 

‘A source of potential harm or a situation with a potential to cause loss.’3 
  

                                                        
1 AS/NZS 4360:1999 – Risk Management pp2 
2 AS/NZS 4360:1999 – Risk Management pp2 
3 AS/NZS 4360:1999 – Risk Management pp2 
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3.2.4. Method of assessment of potential mine subsidence impacts 

The method of assessing potential mine subsidence impacts combines the likelihood of an impact occurring 
with the consequence of the impact occurring.  In this Management Plan, the likelihood and consequence 
are combined via the Glencore Coal Assets Australia Risk Matrix to determine an estimated level of risk for 
particular events or situations.  A copy of the Risk Matrix is included in the Appendix of this Management 
Plan. 
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4.0  SUBSIDENCE PREDICTIONS AND IMPACT ASSESSMENTS 

The gas pipelines located above and adjacent to Longwall 31 generally follow the alignments of the local 
roads.  The maximum predicted subsidence parameters for these pipelines, therefore, are similar to those 
predicted for the roads. 

The predicted profiles of conventional subsidence, tilt and curvature for the local 32/160 mm diameter NY 
gas pipeline along Bridge Street are shown in Fig. 4.1.  The predicted total profiles after the completion of 
Longwall 30 are shown as the solid cyan lines.  The predicted incremental profiles due to the extraction of 
Longwall 31 only are shown by the black dashed lines.  The predicted total profiles after the completion of 
Longwall 31 are shown as the solid blue lines. 

A summary of the maximum predicted conventional subsidence, tilt and curvature for the gas pipelines, after 
the extraction of Longwall 31, is provided in Table 4.1.  The values are the maximum predicted parameters 
anywhere along the sections of pipelines located within the predicted limit of vertical subsidence for 
Longwall 31.   

Table 4.1 Maximum predicted total conventional subsidence, tilt and curvature for the pipelines 

Location Longwall 
Maximum 

predicted total 
subsidence (mm) 

Maximum 
predicted total 

tilt (mm/m) 

Maximum 
predicted total 

hogging 
curvature (1/km) 

Maximum 
predicted total 

sagging 
curvature (1/km) 

Local 32/160 mm 
diameter NY gas 

pipeline along Bridge 
Street 

After LW31 400 4.5 0.06 0.01 

Main 160 mm PE gas 
pipeline along 

Remembrance Drive 
(between Wonga and 

Koorana Roads) 

After LW31 50 < 0.5 0.01 < 0.01 

The local gas pipeline along Bridge Street is partially located above Longwall 31 and is predicted to 
experience vertical subsidence up to 400 mm.  The main gas pipeline along Remembrance Drive is located 
outside the extents of Longwall 31 and predicted to experience vertical subsidence of 50 mm. 

The maximum predicted subsidence parameters for the gas pipelines are less than the maxima predicted 
for the pipelines above the previously extracted longwalls at Tahmoor Colliery.  Longwalls 22 to 30 have 
directly mined beneath approximately 18 km of gas pipelines and no adverse impacts have been reported to 
date.  This includes the extraction of Longwall 25 beneath Abelia Street, where a large compressive strain 
of 6.5 mm/m (over a 22 m bay length) was measured between Marks A12 and A13, coinciding with a 
vertical bump in the subsidence profile and a hump in the road pavement.  No impacts on the local gas 
pipelines were reported. 

The main PE gas pipeline and the local NY pipelines are very flexible and have demonstrated that they can 
withstand the full range of subsidence experienced at Tahmoor Colliery.  It is unlikely, therefore, that 
adverse impacts on the gas pipelines would occur due to the extraction of Longwall 31. 

While no adverse impacts to the gas pipelines have been experienced to date, the most vulnerable element 
of the system are the rigid copper pipe connections between the gas mains and houses.  However, there is 
only a short section of the local gas pipeline located directly above Longwall 31 and, hence, there is a limit 
number of rigid copper pipe connections. 

The main gas pipeline along Remembrance Drive crosses Myrtle Creek at a distance of 550 m from 
Longwall 31.  This creek crossing is located outside the predicted limit of vertical subsidence.  The ground 
movements measured at this creek crossing during the extraction of Longwall 30 were less than 20 mm 
vertical subsidence and no measurable closure. 

Whilst the main gas pipeline crossing at Myrtle Creek could experience very low levels of vertical 
subsidence, due to the extraction of Longwall 31, it is not expected to experience measurable tilts, 
curvatures, strains nor valley related effects.  The main gas pipeline crossing at Myrtle Creek, therefore, has 
not been included as part of this Management Plan. 
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Fig. 4.1 Predicted profiles of total subsidence, tilt and curvature for the local 32/160 mm 
diameter NY gas pipeline along Bridge Street due to the mining of Longwalls 22 to 31 
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The local gas pipeline along Bridge Street crosses a ‘hidden creek’ near Redbank Place, outside and 
adjacent to the maingate of Longwall 31, as shown in Drawing No. MSEC862-05-01.  This pipeline could 
experience valley related effects in this location.  The predicted closure at the creek crossing after the 
completion of Longwall 31 is 160 mm.   

Additional studies have been undertaken to assess the likelihood of valley closure developing at this 
location. 

 A statistical analysis of observed valley closure across creeks that are located within 100 m of the 
sides of previously extracted longwalls at similar depths of cover in the Southern Coalfield; and 

 A study of observed valley closure of tributaries to Redbank Creek during the extraction of previous 
longwalls. 

A statistical analysis has been undertaken of observed valley closure across creeks that have similar valley 
heights and locations relative to longwalls as for the hidden creek.  The analysis includes creeks with valley 
heights up to 40 m located at distances between 50 and 150 m from the active longwall maingate.  The 
creeks are located adjacent to the previously extracted longwalls at Tahmoor Colliery, as well as at the 
nearby Appin, Metropolitan, Tower and West Cliff Collieries. 

The distribution of the maximum measured closure for the creeks is provided in Fig. 4.2.  There is a total of 
26 cases in this analysis.  The maximum measured valley closure is 168 mm, which was measured across 
a tributary to Redbank Creek adjacent to the maingate of Tahmoor Longwall 28.  The next greatest valley 
closure is 81 mm, which was measured at Appin Colliery. 

 

Fig. 4.2 Maximum measured valley closure for streams with valley heights up to 40 m located at 
distances between 50 and 150 m from the active longwall maingate 

The Generalised Pareto Distribution (GPD) fitted to the raw data is shown as the blue line in Fig. 4.2.  The 
predicted valley closure derived using the fitted GPD is 93 mm based on the 95 % confidence level and is 
168 mm based on the 99 % confidence level. 

The analysis indicates that the valley closure for the hidden creek due to the extraction of Longwall 31 is 
expected to be less than 100 mm, as measured by 25 of the 26 cases.  However, valley closure similar to or 
greater than the predicted closure of 160 mm could occur, as for the tributary to Redbank Creek located 
adjacent to Tahmoor Longwall 28.   

Two survey lines traverse across tributaries to Redbank Creek.  A survey line along Bridge Street runs 
along the northern side of Redbank Creek directly above Longwalls 26 to 30 and future Longwall 31, and 
the results of regular surveys are shown in Fig. 4.3.  The RK Line runs along the southern side of Redbank 
Creek directly above Longwalls 27 to 30 and future Longwall 31, and the results of regular surveys are 
shown in Fig. 4.4.   

It can be seen that the experiences along Bridge Street have been very different from those experienced 
along the RK Line.  Substantial compressive strains have been measured at isolated locations along the RK 
Line where the survey line crosses tributaries to Redbank Creek.  On the other side of Redbank Creek, 
considerably smaller ground strains have been measured along Bridge Street where it crosses the 
tributaries.   

Whilst the experiences along Bridge Street have been encouraging to date, it cannot be assumed that the 
same trend will continue above Longwall 31.  The management strategies for the pipeline across the hidden 
creek, therefore, have been based on the potential for valley closure of 160 mm or greater.   
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Weekly ground surveys and visual inspections will be undertaken during the extraction of Longwall 31 within 
the period of active subsidence.  This will provide Jemena with prior warning of a potential gas leak, upon 
which it may be decided to pre-emptively excavate the pipe to relieve pipe stresses.  If the gas pipeline 
becomes damaged and leaks, the pipeline can be readily repaired using established methods.   

 

Fig. 4.3 Observed total subsidence, tilt and ground strain along Bridge Street during the mining 
of Longwalls 25 to 30 up to 6 March 2017 
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Fig. 4.4 Observed total subsidence, tilt, ground strain and changes in horizontal distances 
along the RK Line during the mining of Longwalls 27 to 30 up to 6 March 2017 
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5.0  RISK ASSESSMENT 

The risk to the gas pipelines due to mine subsidence is damage that results in a gas leak.  The potential for 
impacts are greater where the pipelines are located directly above Longwall 31 and at the creek crossings. 

The risks have been assessed for the section of pipeline along Bridge Street, which comprises a 32/160 mm 
diameter NY pipeline, where it is located directly above Longwall 31 and where it crosses the hidden creek 
outside and adjacent to the maingate of this longwall. 

A summary of the assessed levels of potential impacts on the Jemena gas infrastructure is provided in 
Table 5.1.  The risk assessment has been undertaken in accordance with the Glencore Coal Assets 
Australia Risk Management Matrix (Glencore, 2017), which is included in the Appendix A. 

Table 5.1 Summary of the risk assessment 

Risk Likelihood Consequence Level of potential impact 

Local gas pipeline along Bridge Street (above LW31) 

Damage resulting in gas leak Rare Minor Low 

Local gas pipeline along Bridge Street (at hidden creek) 

Damage resulting in gas leak Unlikely Minor Low 
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6.0  RISK CONTROL PROCEDURES 

6.1. Infrastructure Management Group (IMG) 

The Infrastructure Management Group (IMG) is responsible for taking the necessary actions required to 
manage the risks that are identified from monitoring the infrastructure.  The IMG’s key members are 
Tahmoor Colliery, Jemena and Mine Subsidence Engineering Consultants.  Subsidence Advisory NSW 
(Mine Subsidence Board) acts as an observer. 

6.2. Mitigation measures 

There are no recommended mitigation measures for the Jemena gas infrastructure prior to active 
subsidence.  It is not considered necessary or practical to undertake mitigation measures, due to short 
length of pipelines located directly above Longwall 31, the assessed low likelihood of adverse impacts and 
due to the extensive experience of mining beneath the gas network at Tahmoor Colliery, with no adverse 
impacts reported to date. 

6.3. Monitoring measures 

Monitoring lines have been installed along all streets within the urban area above and adjacent to 
Longwall 31, as shown in Drawing No. MSEC862-00-01.  The monitoring lines have been initially surveyed 
to provide a baseline reference.  Monitoring of street survey lines will be conducted for every 200 m of 
longwall travel as a minimum for marks located within the active subsidence zone.  This includes the 
monitoring line along Bridge Street where the local 32/160 mm NY gas pipeline is located. 

A monitoring report will be provided after the surveys have been carried out. 

Visual inspections along Bridge Street will be carried out during the active subsidence period.  Jemena 
pipeline officers conduct routine gas patrols in the Tahmoor area.  The frequency of these inspections can 
be increased if irregular ground movements are detected from the ground or visual monitoring.  

6.4. Triggers and responses 

Trigger levels have been developed by Jemena based on the capacity of the gas services to tolerate ground 
movements.  Trigger levels for each monitoring parameter are described in Table 6.1.   
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7.0  MANAGEMENT PLAN REVIEW MEETINGS 

The monitoring of the Jemena gas infrastructure which forms an integral part of this Management Plan will 
be carried out by Tahmoor Colliery.  IMG Meetings will be held between Tahmoor Colliery and Jemena for 
discussion and resolution of issues raised in the operation of the Management Plan.  The frequency of 
meetings shall be as agreed by the parties. 

A secretary will be appointed at the IMG Meeting.  All documentation, distribution of meeting minutes and 
organising of meeting times will be undertaken by the secretary. 

IMG Meetings will discuss any incidents reported in relation to the relevant surface feature, the progress of 
mining, the degree of mine subsidence that has occurred, and comparisons between observed and 
predicted ground movements. 

It will be the responsibility of the meeting representatives to determine whether the incidents reported are 
due to the impacts of mine subsidence, and what action will be taken in response. 

In the event that a significant risk is identified for a particular surface feature, any party may call an 
emergency IMG Meeting, with one day’s notice, to discuss proposed actions and to keep other parties 
informed of developments in the monitoring of the surface feature. 

 
8.0  AUDIT AND REVIEW 

All Management Plans within this document have been agreed between parties. The Management Plan will 
be reviewed following extraction of the longwall. 

Should an audit of the Management Plan be required during that period, an auditor shall be appointed by 
the Tahmoor Colliery to review the operation of the Management Plan and report at the next scheduled Plan 
Review Meeting. 

Other factors that may require a review of the Management Plan are: 

 Observation of greater impacts on surface features due to mine subsidence than was previously 
expected; 

 Observation of fewer impacts or no impacts on surface features due to mine subsidence than was 
previously expected; and 

 Observation of significant variation between observed and predicted subsidence. 

 
9.0  RECORD KEEPING 

The secretary will keep and distribute regular minutes of each Plan Review Meeting for each surface 
feature.  The minutes will include reports on the condition of the relevant surface feature, the progress of 
mining, the degree of mine subsidence that has occurred, comparisons between observed and predicted 
ground movements, agreements reached between parties, and a log of incidents that have occurred on the 
surface feature. 
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APPENDIX A.    
 

Please refer to the following documents: 

 Drawing No. MSEC862-00-01 Monitoring over Longwall 31 

 Drawing No. MSEC862-05-01 Jemena Gas Pipelines 

 Glencore (2017)   Glencore Coal Assets Australia Risk Management Matrix 

 

 







G
le

n
co

re
 C

o
al

 A
ss

et
s 

A
u

st
ra

lia
  

A
n

n
ex

u
re

 
G

C
A

A
 R

is
k 

M
at

rix
 T

oo
l

 

N
u

m
b

er
: 

O
w

n
er

: 

G
C

A
A

-6
25

37
81

7
7-

29
78

 

C
om

m
er

ci
al

 M
an

ag
er

 G
ro

up
 A

ss
u

ra
nc

e
 

S
ta

tu
s

: 

V
er

si
o

n
: 

A
pp

ro
ve

d
 

2.
0 

E
ff

ec
ti

ve
: 

R
e

vi
ew

: 

26
 S

ep
te

m
be

r 
20

14
 

26
/0

9/
20

17
 

P
ag

e 
1 

o
f 

2
 

U
nc

on
tr

ol
le

d 
un

le
ss

 v
ie

w
ed

 o
n 

th
e 

in
tr

an
et

 

  
G

L
E

N
C

O
R

E
 C

O
A

L
 A

S
S

E
T

S
 A

U
S

T
R

A
L

IA
 R

IS
K

 M
A

T
R

IX
 

 
C

O
N

S
E

Q
U

E
N

C
E

 [
p

o
te

n
ti

al
 f

o
re

se
ea

b
le

 o
u

tc
o

m
e 

o
f 

th
e 

ev
en

t]
 

 
L

IK
E

L
IH

O
O

D
 [

o
f 

th
e 

ev
en

t 
o

cc
u

rr
in

g
 w

it
h

 t
h

at
 c

o
n

se
q

u
en

ce
] 

 

H
ea

lt
h

 &
 S

af
e

ty
 

E
n

vi
ro

n
m

e
n

t 
F

in
a

n
ci

al
 I

m
p

ac
t 

Im
ag

e 
&

 R
e

p
u

ta
ti

o
n

 / 
C

o
m

m
u

n
it

y 
L

eg
al

 &
 C

o
m

p
li

an
ce

 

 
B

as
is

 o
f 

R
a

ti
n

g
 

E
 -

 R
ar

e
 

D
 -

 U
n

lik
el

y 
C

 -
 P

o
ss

ib
le

 
B

 -
 L

ik
el

y 
A

 –
 A

lm
o

st
 C

er
ta

in
 

 
 

LI
F

E
T

IM
E

 

O
R

 

P
R

O
JE

C
T

 O
R

 T
R

IA
L 

O
R

 
F

IX
E

D
 T

IM
E

 P
E

R
IO

D
 

O
R

 

N
E

W
 P

R
O

C
E

S
S

 / 
P

LA
N

T
 /

 
R

&
D

 

U
n

lik
e

ly
 to

 o
cc

u
r 

d
u

rin
g 

a
 

lif
e

tim
e 

O
R

 

V
er

y 
un

lik
el

y 
to

 o
cc

ur
 

O
R

 

N
o

 k
n

o
w

n
 o

cc
u

rr
en

ce
s 

in
 

b
ro

a
de

r 
w

o
rld

w
id

e
 in

du
st

ry
 

C
o

u
ld

 o
cc

u
r 

a
bo

u
t o

n
ce

 
d

u
rin

g 
a

 li
fe

tim
e 

O
R

 

M
o

re
 li

ke
ly

 N
O

T
 to

 o
cc

u
r 

th
a

n 
to

 o
cc

u
r 

O
R

 

H
as

 o
cc

ur
re

d 
at

 le
as

t o
nc

e 
in

 b
ro

ad
e

r 
w

o
rld

w
id

e
 

in
d

u
st

ry
 

C
o

u
ld

 o
cc

u
r 

m
o

re
 th

a
n 

o
n

ce
 

d
u

rin
g 

a
 li

fe
tim

e 

O
R

 

A
s 

lik
el

y 
to

 o
cc

ur
 a

s 
no

t 
to

 
oc

cu
r 

O
R

 

H
a

s 
o

cc
u

rr
e

d 
a

t 
le

a
st

 o
n

ce
 in

 
th

e
 m

in
in

g 
/ 

co
m

m
od

iti
e

s 
tr

a
d

in
g 

in
d

u
st

rie
s 

M
a

y 
o

cc
u

r 
a

b
ou

t 
on

ce
 p

e
r 

ye
a

r 

O
R

 

M
o

re
 li

ke
ly

 t
o 

oc
cu

r 
th

an
 

n
o

t o
cc

u
r 

O
R

 

H
as

 o
cc

ur
re

d 
at

 le
as

t 
o

n
ce

 w
ith

in
 G

le
n

co
re

 

M
a

y 
o

cc
u

r 
se

ve
ra

l t
im

e
s 

p
e

r 
ye

a
r 

O
R

 

E
xp

e
ct

e
d

 to
 o

cc
u

r 

O
R

 

H
as

 o
cc

ur
re

d 
se

ve
ra

l t
im

es
 

w
ith

in
 G

le
n

co
re

 

5 
C

at
as

tr
o

p
h

ic
 

 
M

u
lti

p
le

 f
a

ta
lit

ie
s 

 
M

ul
tip

le
 c

as
es

 o
f 

p
e

rm
a

n
en

t 
to

ta
l d

is
a

b
ili

ty
 

/ 
h

ea
lth

 e
ff

e
ct

s 

 
E

n
vi

ro
n

m
e

nt
a

l d
am

a
ge

 o
r 

ef
fe

ct
 (

p
e

rm
a

ne
n

t; 
>

1
0 

ye
a

rs
) 

 
R

e
qu

ire
s 

m
a

jo
r 

re
m

ed
ia

tio
n 

 
>

$
6

0
0

M
 in

ve
st

m
e

nt
 

re
tu

rn
 

 
>

$
1

0
0

M
 o

p
e

ra
tin

g 
p

ro
fit

 

 
>

$
2

0
M

 p
ro

p
e

rt
y 

d
am

ag
e

 

 
N

e
ga

tiv
e

 m
e

d
ia

 c
o

ve
ra

ge
 a

t 
in

te
rn

a
tio

n
a

l 
le

ve
l 

 
L

o
ss

 o
f m

u
lti

p
le

 m
a

jo
r 

cu
st

om
e

rs
 o

r 
la

rg
e

 
p

ro
p

o
rt

io
n

 o
f 

sa
le

s 
co

nt
ra

ct
s 

 
L

o
ss

 o
f 

co
m

m
u

n
ity

 s
u

pp
o

rt
 

 
S

ig
n

ifi
ca

nt
 n

e
ga

tiv
e

 im
p

a
ct

 o
n

 th
e

 s
h

a
re

 
p

ric
e

 

 
M

aj
or

 li
tig

at
io

n 
/ 

pr
o

se
cu

tio
n 

a
t 

G
le

n
co

re
 c

o
rp

o
ra

te
 le

ve
l 

 
N

a
tio

n
a

lis
at

io
n

 / 
lo

ss
 o

f 
lic

e
n

ce
 to

 o
p

e
ra

te
 

5 
C

at
as

tr
o

p
h

ic
 

15
 (

M
) 

19
 (

H
) 

22
 (

H
) 

24
 (

H
) 

25
 (

H
) 

4 
M

aj
o

r 

 
F

a
ta

lit
y 

o
r 

p
e

rm
a

ne
n

t 
in

ca
p

a
ci

ty
 /

 h
e

a
lth

 e
ff

ec
ts

 
 

L
o

n
g-

te
rm

 (
2

 t
o 

1
0 

ye
a

rs
) 

im
pa

ct
 

 
R

e
qu

ire
s 

si
gn

ifi
ca

n
t 

re
m

ed
ia

tio
n 

 
$

6
0

-6
0

0
M

 in
ve

st
m

e
n

t 
re

tu
rn

 

 
$

2
0

-1
0

0
M

 o
p

e
ra

tin
g 

p
ro

fit
 

 
$

2
-2

0
M

 p
ro

p
e

rt
y 

d
a

m
a

ge
 

 
N

e
ga

tiv
e

 m
e

d
ia

 c
o

ve
ra

ge
 a

t 
na

tio
na

l l
e

ve
l 

 
S

cr
u

tin
y 

fr
om

 g
o

ve
rn

m
e

n
t a

n
d 

N
G

O
s 

 
C

o
m

p
la

in
ts

 f
ro

m
 m

u
lti

pl
e

 “
fin

a
l” 

cu
st

o
m

e
rs

 

 
L

o
ss

 o
f m

a
jo

r 
cu

st
om

er
 

 
L

o
ss

 o
f 

co
m

m
u

n
ity

 s
u

pp
o

rt
 

 
N

e
ga

tiv
e

 im
p

a
ct

 o
n

 s
ha

re
 p

ric
e 

 
M

aj
or

 li
tig

at
io

n 
/ 

pr
o

se
cu

tio
n 

a
t D

iv
is

io
n

 le
ve

l 

4 
M

aj
o

r 
10

 (
M

) 
14

 (
M

) 
18

 (
H

) 
21

 (
H

) 
23

 (
H

) 

3 
M

o
d

er
at

e 

 
L

o
st

 t
im

e 
/ 

d
is

a
b

lin
g 

in
ju

ry
 /

 o
cc

up
at

io
na

l 
h

e
a

lth
 e

ff
e

ct
s 

/ m
u

lti
p

le
 

m
e

d
ic

a
l t

re
at

m
e

n
ts

 

 
M

e
d

iu
m

-t
e

rm
 (

<
2

 y
e

a
rs

) 
im

pa
ct

 

 
R

e
qu

ire
s 

m
od

e
ra

te
 

re
m

ed
ia

tio
n 

 
$

6
-6

0
M

 in
ve

st
m

e
nt

 
re

tu
rn

 

 
$

2
-2

0
M

 o
p

e
ra

tin
g 

p
ro

fit
 

 
$

2
00

K
-2

M
 p

ro
p

e
rt

y 
d

a
m

a
ge

 

 
N

e
ga

tiv
e

 m
e

d
ia

 c
o

ve
ra

ge
 a

t 
lo

ca
l /

 
re

gi
o

n
a

l l
e

ve
l o

ve
r 

m
o

re
 t

ha
n

 o
n

e 
d

a
y 

 
C

o
m

p
la

in
t f

ro
m

 a
 “

fin
a

l” 
cu

st
om

e
r 

 
O

ff
-s

p
e

c 
p

ro
du

ct
 

 
C

o
m

m
u

n
ity

 c
om

p
la

in
t 

re
su

lti
n

g 
in

 s
o

ci
a

l 
is

su
e 

 
M

aj
or

 li
tig

at
io

n 
/ 

pr
o

se
cu

tio
n 

at
 O

pe
ra

tio
n 

le
ve

l 

3 
M

o
d

er
at

e 
6 

(L
) 

9 
(M

) 
13

 (
M

) 
17

 (
H

) 
20

 (
H

) 

2 
M

in
o

r 

 
M

e
d

ic
a

l T
re

a
tm

en
t 

In
ju

ry
 

(M
T

I)
 /

 o
cc

u
p

at
io

na
l 

h
e

a
lth

 e
ff

e
ct

s 

 
R

e
st

ric
te

d
 W

or
k 

In
ju

ry
 

(R
W

I)
 

 
S

h
o

rt
-t

e
rm

 im
p

a
ct

  

 
R

e
qu

ire
s 

m
in

o
r 

re
m

ed
ia

tio
n 

 
$

6
00

K
-6

M
 in

ve
st

m
e

n
t 

re
tu

rn
 

 
$

2
00

K
-2

M
 o

p
e

ra
tin

g 
p

ro
fit

 

 
$

1
0

-2
0

0
K

 p
ro

pe
rt

y 
d

a
m

a
ge

 

 
C

o
m

p
la

in
t 

re
ce

iv
e

d
 f

ro
m

 s
ta

ke
ho

ld
e

r 
o

r 
co

m
m

un
ity

 

 
N

e
ga

tiv
e

 lo
ca

l m
ed

ia
 c

o
ve

ra
ge

 

 
R

e
gu

la
tio

n
 b

re
a

ch
e

s 
re

su
lti

n
g 

in
 f

in
e

 o
r 

lit
ig

a
tio

n 

2 
M

in
o

r 
3 

(L
) 

5 
(L

) 
8 

(M
) 

12
 (

M
) 

16
 (

M
) 

1
 N

eg
li

g
ib

le
 

 
F

irs
t 

A
id

 I
nj

ur
y 

(F
A

I)
 /

 
ill

n
e

ss
 

 
N

o
 la

st
in

g 
e

n
vi

ro
n

m
e

n
ta

l 
d

a
m

a
ge

 o
r 

ef
fe

ct
 

 
R

e
qu

ire
s 

m
in

o
r 

o
r 

n
o 

re
m

ed
ia

tio
n 

 
<

$
6

0
0

K
 in

ve
st

m
e

n
t 

re
tu

rn
 

 
<

$
2

0
0

K
 o

pe
ra

tin
g 

p
ro

fit
 

 
<

$
1

0
K

 p
ro

pe
rt

y 
d

a
m

a
ge

 

 
N

e
gl

ig
ib

le
 m

ed
ia

 c
o

ve
ra

ge
 

 
R

e
gu

la
tio

n
 b

re
a

ch
e

s 
w

ith
o

u
t 

fin
e

 o
r 

lit
ig

a
tio

n 

1
 N

eg
li

g
ib

le
 

1 
(L

) 
2 

(L
) 

4 
(L

) 
7 

(M
) 

11
 (

M
) 

 

C
o

n
se

q
u

en
ce

 C
at

eg
o

ry
 

C
o

n
se

q
u

en
ce

 T
yp

e
 

O
w

n
e

rs
h

ip
 

A
c

ti
o

n
 

C
at

. 
5 

C
at

as
tr

o
p

h
ic

 H
az

a
rd

 

D
iv

is
io

n
a

l /
 F

u
n

ct
io

na
l /

 
O

p
e

ra
tio

n
a

l /
 A

ss
et

 L
ea

d
e

rs
h

ip
 

 
Q

u
a

nt
ita

tiv
e

 o
r 

se
m

i-q
u

a
n

tit
a

tiv
e

 r
is

k 
a

ss
e

ss
m

e
nt

 r
e

qu
ire

d
. 

 
C

a
p

ita
l e

xp
en

d
itu

re
 w

ill
 b

e
 ju

st
ifi

e
d

 to
 a

ch
ie

ve
 A

L
A

R
P

 (
'A

s 
L

ow
 A

s 
R

e
a

so
n

a
b

ly
 P

ra
ct

ic
a

b
le

').
 

 
C

at
as

tr
op

hi
c 

H
az

a
rd

 M
an

ag
em

en
t 

P
la

ns
 (

C
H

M
P

) 
m

us
t b

e 
im

pl
em

en
te

d 
w

h
er

e 
pr

ac
tic

al
, C

ris
is

 M
an

ag
e

m
en

t 
P

la
ns

 (
C

M
P

) 
te

st
ed

 a
n

d
 C

at
a

st
ro

p
h

ic
 E

ve
n

t 
R

e
co

ve
ry

 P
la

n
s 

(C
E

R
P

) 
d

e
ve

lo
p

ed
. 

C
at

. 
4 

(H
e

a
lt

h
 &

 S
a

fe
ty

 
c

o
n

s
e

q
u

e
n

c
e

) 
F

at
a

l 
H

az
ar

d
 

D
iv

is
io

n
a

l /
 F

u
n

ct
io

na
l /

 
O

p
e

ra
tio

n
a

l /
 A

ss
et

 L
ea

d
e

rs
h

ip
 

 
G

le
n

co
re

 S
af

eW
o

rk
 F

at
a

l H
a

za
rd

 P
ro

to
co

ls
 o

r 
a

p
p

ro
p

ria
te

 m
a

n
a

ge
m

e
n

t p
la

n
s 

m
u

st
 b

e
 a

p
p

lie
d

. 

 
C

a
p

ita
l e

xp
en

d
itu

re
 w

ill
 b

e
 ju

st
ifi

e
d

 to
 a

ch
ie

ve
 A

L
A

R
P

. 

R
is

k
 R

a
n

k 
 R

is
k 

R
at

in
g

 
O

w
n

e
rs

h
ip

 
A

c
ti

o
n

 

1
7

 t
o

 2
5 

H
ig

h
 R

is
k 

D
iv

is
io

n
a

l /
 F

u
n

ct
io

na
l /

 
O

p
e

ra
tio

n
a

l /
 A

ss
et

 L
ea

d
e

rs
h

ip
 

 
In

st
a

ll 
ad

d
iti

on
a

l H
A

R
D

 a
n

d
 S

O
F

T
 c

on
tr

ol
s 

to
 a

ch
ie

ve
 A

LA
R

P
. 

 
C

a
p

ita
l e

xp
en

d
itu

re
 w

ill
 b

e
 ju

st
ifi

e
d

 to
 a

ch
ie

ve
 A

L
A

R
P

. 

7
 t

o
 1

6 
M

ed
iu

m
 R

is
k 

O
p

e
ra

tio
n

a
l /

 A
ss

et
 L

ea
d

e
rs

h
ip

 
 

in
st

a
ll 

a
dd

iti
o

na
l H

A
R

D
 a

n
d 

S
O

F
T

 c
o

n
tr

o
ls

 if
 n

e
ce

ss
a

ry
 t

o
 a

ch
ie

ve
 A

L
A

R
P

. 

 
C

a
p

ita
l e

xp
en

d
itu

re
 m

a
y 

b
e

 ju
st

ifi
ed

. 

1
 t

o
 6

 
L

o
w

 R
is

k 
O

p
e

ra
tio

n
a

l /
 A

ss
et

 L
ea

d
e

rs
h

ip
 

 
In

st
al

l a
dd

iti
on

al
 c

on
tr

ol
s 

if 
n

ec
es

sa
ry

 t
o 

ac
hi

ev
e

 A
LA

R
P

. 

 
C

a
p

ita
l e

xp
en

d
itu

re
 is

 n
o

t u
su

a
lly

 ju
st

ifi
e

d
. 

A
p

p
en

d
ix

 A
 -

 G
L

E
N

C
O

R
E

 C
O

A
L

 A
S

S
E

T
S

 A
U

S
T

R
A

L
IA

 R
IS

K
 M

A
N

A
G

E
M

E
N

T
 M

A
T

R
IX



G
le

n
co

re
 C

o
al

 A
ss

et
s 

A
u

st
ra

lia
  

A
n

n
ex

u
re

 
G

C
A

A
 R

is
k 

M
at

rix
 T

oo
l

 

N
u

m
b

er
: 

O
w

n
er

: 

G
C

A
A

-6
25

37
81

7
7-

29
78

 

C
om

m
er

ci
al

 M
an

ag
er

 G
ro

up
 A

ss
u

ra
nc

e
 

S
ta

tu
s

: 

V
er

si
o

n
: 

A
pp

ro
ve

d
 

2.
0 

E
ff

ec
ti

ve
: 

R
e

vi
ew

: 

26
 S

ep
te

m
be

r 
20

14
 

26
/0

9/
20

17
 

P
ag

e 
2 

o
f 

2
 

U
nc

on
tr

ol
le

d 
un

le
ss

 v
ie

w
ed

 o
n 

th
e 

in
tr

an
et

 

 

T
ab

le
 3

-3
 -

 R
is

k 
C

o
n

tr
o

l E
ff

ec
ti

ve
n

es
s 

(R
C

E
) 

R
C

E
 

G
u

id
e 

 

P
o

o
r 

o
r 

n
o

 e
xi

st
in

g
 

co
n

tr
o

ls
 

 
S

ig
ni

fic
an

t c
on

tr
ol

 g
ap

s 
or

 n
o 

cr
ed

ib
le

 c
on

tr
ol

; 

 
E

ith
er

 c
on

tr
ol

s 
do

 n
ot

 tr
ea

t r
oo

t c
au

se
s,

 a
re

 n
on

-e
xi

st
en

t o
r,

 if
 th

ey
 e

xi
st

, 
th

ey
 a

re
 in

ef
fe

ct
iv

e;
 

 
M

an
ag

em
en

t h
as

 n
o 

co
nf

id
en

ce
 th

at
 a

ny
 d

eg
re

e 
of

 c
on

tr
ol

 is
 b

ei
ng

 
ac

hi
ev

ed
 d

ue
 to

 p
oo

r 
co

nt
ro

l d
es

ig
n;

 

 
V

er
y 

lim
ite

d 
or

 n
o 

op
er

at
io

na
l e

ffe
ct

iv
en

es
s.

 

R
eq

u
ir

e 
im

p
ro

ve
m

en
t 

 
M

os
t c

on
tr

ol
s 

ar
e 

de
si

gn
ed

 c
or

re
ct

ly
 a

nd
 a

re
 in

 p
la

ce
 a

nd
 e

ffe
ct

iv
e;

 

 
C

on
tr

ol
s 

m
ay

 o
nl

y 
tr

ea
t s

om
e 

of
 th

e 
ro

ot
 c

au
se

s 
of

 th
e 

ris
k,

 a
nd

/o
r 

ar
e 

no
t c

ur
re

nt
ly

 e
ffe

ct
iv

e 
an

d/
or

 th
er

e 
m

ay
 b

e 
an

 o
ve

r-
re

lia
nc

e 
on

 “
re

ac
tiv

e”
 

co
nt

ro
ls

; 

 
M

an
ag

em
en

t h
as

 d
ou

bt
s 

ab
ou

t o
pe

ra
tio

na
l e

ffe
ct

iv
en

es
s 

an
d 

re
lia

bi
lit

y;
 

 
M

or
e 

w
or

k 
is

 r
eq

ui
re

d 
to

 im
pr

ov
e 

op
er

at
in

g 
ef

fe
ct

iv
en

es
s.

 

S
at

is
fa

ct
o

ry
 

 
C

on
tr

ol
s 

ar
e 

w
el

l d
es

ig
ne

d 
an

d 
ap

pr
op

ria
te

 fo
r 

th
e 

ris
k;

 

 
C

on
tr

ol
s 

ar
e 

la
rg

el
y 

“p
re

ve
nt

at
iv

e”
 a

nd
 a

dd
re

ss
 th

e 
ro

ot
 c

au
se

s;
 

 
M

an
ag

em
en

t b
el

ie
ve

s 
th

at
 th

ey
 a

re
 e

ffe
ct

iv
e 

an
d 

re
lia

bl
e 

at
 a

ll 
tim

es
; 

 
N

ot
hi

ng
 m

or
e 

to
 b

e 
do

ne
 e

xc
ep

t r
ev

ie
w

 a
nd

 m
on

ito
r 

th
e 

ex
is

tin
g 

co
nt

ro
ls

. 

     

 

F
ig

u
re

 3
-4

 –
 H

ie
ra

rc
h

y
 o

f 
co

n
tr

o
l 

T
ab

le
 3

-4
 -

 P
ri

o
ri

ty
 f

o
r 

ri
sk

 t
re

at
m

en
t 

au
th

o
ri

ty
 f

o
r 

co
n

ti
n

u
ed

 t
o

le
ra

ti
o

n
 o

f 
ri

sk
  

(a
p

p
li

ca
b

le
 f

o
r 

ri
sk

 a
s

se
ss

m
en

t 
le

ve
l 

3 
a

n
d

 4
) 

C
u

rr
en

t 
ri

sk
 r

an
k 

A
ct

io
n

 
T

im
in

g
 f

o
r 

au
th

o
ri

ty
 

A
u

th
o

ri
ty

 f
o

r 
co

n
ti

n
u

ed
 

to
le

ra
ti

o
n

 o
f 

cu
rr

en
t 

le
ve

l o
f 

ri
sk

 

23
 t

o
 2

5 
T

he
 a

ct
iv

ity
 m

us
t b

e 
st

op
pe

d 
im

m
ed

ia
te

ly
 u

nt
il 

ac
tio

n 
to

 
re

du
ce

 th
e 

le
ve

l o
f r

is
k 

to
 le

ss
 

th
an

 2
3 

is
 u

nd
er

ta
ke

n 
or

 
au

th
or

ity
 to

 c
on

tin
ue

 is
 r

ec
ei

ve
d.

 

 

Im
m

ed
ia

te
ly

 to
 w

ith
in

 2
4 

ho
ur

s.
 

C
E

/C
O

O
 

N
ot

ifi
ca

tio
n 

to
 C

E
 p

rio
r 

to
 g

ra
nt

in
g 

of
 

au
th

or
ity

 to
 c

on
tin

ue
 

17
 t

o
 2

2 
T

he
 a

ct
iv

ity
 m

us
t b

e 
st

op
pe

d 
im

m
ed

ia
te

ly
 u

nt
il 

ac
tio

n 
to

 
re

du
ce

 th
e 

le
ve

l o
f r

is
k 

to
 le

ss
 

th
an

 1
7 

is
 u

nd
er

 ta
ke

n 
or

 
au

th
or

ity
 to

 c
on

tin
ue

 is
 r

ec
ei

ve
d.

 

T
he

 a
ct

iv
ity

 m
us

t b
e 

st
op

pe
d 

im
m

ed
ia

te
ly

 u
nt

il 
ac

tio
n 

to
 

re
du

ce
 th

e 
le

ve
l o

f r
is

k 
to

 le
ss

 
th

an
 1

7 
is

 u
nd

er
 ta

ke
n 

or
 

au
th

or
ity

 to
 c

on
tin

ue
 is

 r
ec

ei
ve

d.
 

D
ir

ec
to

rs
/C

O
O

 

N
ot

ifi
ca

tio
n 

to
 C

O
O

 p
ri

or
 to

 g
ra

nt
in

g 
of

 
au

th
or

ity
 to

 c
on

tin
ue

 

10
 t

o
 1

6 
T

ak
e 

ac
tio

n 
to

 r
ed

uc
e 

th
e 

le
ve

l 
of

 r
is

k 
to

 le
ss

 th
an

 1
0 

or
 

au
th

or
ity

 to
 c

on
tin

ue
 is

 r
ec

ei
ve

d.
 

W
ith

in
 1

 m
on

th
. 

G
en

er
al

 M
an

ag
er

s 
/ O

pe
ra

tio
ns

 
M

an
ag

er
s 

/ P
ro

je
ct

 M
an

ag
er

s 

7 
to

 9
 

T
ak

e 
ac

tio
n 

to
 r

ed
uc

e 
th

e 
le

ve
l 

of
 r

is
k 

to
 le

ss
 th

an
 7

 o
r 

au
th

or
ity

 
to

 c
on

tin
ue

 is
 r

ec
ei

ve
d.

 

W
ith

in
 1

 m
on

th
. 

S
up

er
in

te
nd

en
ts

/ M
an

ag
er

s 
/ P

ro
je

ct
 

T
ea

m
 

1 
to

 6
 

T
ol

er
ab

le
 r

is
k 

un
le

ss
 

ci
rc

um
st

an
ce

s 
ch

an
ge

 
O

ng
oi

ng
 c

on
tr

ol
 a

s 
pa

rt
 o

f a
 

m
an

ag
em

en
t s

ys
te

m
. 

N
/A

 

 

 

  


