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EXECUTIVE SUMMARY

At approximately 0930 hours on Wednesday morning 30th August 2000, Mr John Maher was fatally injured when struck by a rib failure, which occurred in 12 East panel. Mr Maher was employed as a miner/operator and on the day of the accident was a member of the day shift mining crew carrying out second working extraction of coal from developed pillars using a sumping method. The extraction had commenced in the previous week. The day shift crew started mining in a new heading and had completed the first sump to the right. 

There were signs of roof weight and a rib fall occurred near the back of the sump. The continuous miner driver started to tram the machine out of the sump when it became immobilised in the unsupported sump. The crew concluded a front left side stop button was held in by the rib fall and set about re-setting the stop button some 3.5 m from the rear of the machine after installing roof support. While attempting to gain access to the stop button Mr Maher was fatally injured by a further fall of rib coal. The evidence shows that as the sump was being mined the strata abutment pressure had significantly weakened the rib coal to a point of instability. The degree of instability apparently was unknown to Mr Maher. 

The investigation has examined the events leading up to the continuous miner becoming immobilised and the events that were triggered which led to Mr Maher being struck by the rib. Furthermore the emergency response actions taken by the crew and mine personnel have also been reviewed.

A method of causal analysis has been applied to identify the active failures or immediate unsafe acts and unsafe conditions as well as the latent failures in the management systems of mine organisation. The investigation has found that the crew failed to assess the extent of the rib hazard. Three crew members followed by John Maher placed themselves in a hazardous position while attempting to reset the stop button. The small size of the stook contributed to the increased rate of rib failure. Recovery equipment, a continuous miner extraction device (MED), was in the panel and not used. 

The underlying cause for the accident is found to be system failures in the organisation at Cook Colliery and Centennial Coal. These system failures have contributed to the circumstances whereby the continuous miner became immobilised and to the development of the hazardous rib conditions where the accident occurred. They relate to: the failure to conduct risk assessments of new methods of work and the application of machinery; inadequate standard of training for the crew and deputy in the method of work; failure to communicate design criteria to the end user; inadequate standard of work plan to control work; inadequate work method control to ensure mining is conducted in accordance with the plan; a work culture which has allowed poor mining practices to be tolerated; unsatisfactory standard of housekeeping which compromised the operation of a stop button; failure to implement a procedure for the recovery of continuous miners and lack of emergency response preparedness.

The report makes several recommendations arising from the findings. The investigation acknowledges the valiant efforts made by all persons to recover Mr Maher. The investigation has found no evidence of deliberate negligence by any person leading to the accident.

The mineworkers and management of Cook Colliery and Centennial Coal have co-operated fully in the conduct of the investigation.

D C Alcock






M E Caffery

Inspector of Mines (Mechanical)



Inspector of Mines (Mining)

Lead Investigator

1. DETAILS OF DECEASED
Name:
Mr John Anthony Maher

Address:
20 Hibiscus Crescent, Blackwater Qld 4717

Age:
45

Date of birth
14th April 1955
Employer:

Cook Resource Mining Pty Ltd

Occupation:
Miner Operator

Date of incident:
Wednesday 30th August 2000

Time of incident:
0930 hours (approximately)

Location of incident: 

D heading, 6 to 7 cut through, 12 East sub panel 1, Cook Colliery 
Date of employment 

9th November 1998

2. NOTIFICATION
Mr Iain MacPhedran, a consultant to Cook Colliery, reported to Mr David Alcock, Inspector of Mines, at 1035 hours on Wednesday 30th August 2000, that there had been a serious accident. He stated that a man had been crushed between a fall of coal off the rib and a continuous miner in 12 East panel. Mr MacPhredran said the injured man was being transported out of the mine and had stopped breathing. He stated that CPR was being applied and indicated that the condition of the injured man was considered to be grave. Mr Alcock responded immediately and drove to Cook Colliery, arriving there at 13.05 hours. The District Union Inspector and Police were already at the mine. Inspector Caffery arrived at 14.45 and Inspection Officer Clark shortly after.

3. EMERGENCY RESPONSE 

The crew deputy notified the surface control immediately following the incident. The Blackwater ambulance was notified by the mine and assistance requested. Soon after the recovery of Mr Maher from the fall the injuries were realised to be more serious and the deputy notified the surface control accordingly. Mr Maher was carried on the stretcher and transported out of the panel to the track end where he could be transferred into the emergency man car. The crew applied CPR until the ambulance officers arrived underground and took over. The ambulance officers requested a doctor. On arrival at the surface Mr Maher was examined by the doctor and declared deceased. 

An account of the emergency response is provided in the Manager's report, witness statements and surface control log. 

4. CORRECTIVE ACTION
Following the accident the Inspectors required corrective actions to be carried in accordance with the record book entry of 30th August. Refer Appendix 1 (a). The Manager notified by letter on 13th September 2000 that all corrective actions had been implemented. Refer Appendix 1 (b). Following the acknowledgement by the Inspector of a revised Part 60, mining recommenced in the panel on 14th September.

5. MINE BACKGROUND
5.1. Mine Operations

Cook Colliery operated by Cook Resource Mining Pty Ltd is owned by Glencore International AG 50%, Centennial Coal Company Ltd 45% and Tokyo Bokei Ltd 5%. Cook Resource Mining Pty Ltd report to Centennial Coal Company Ltd who have a responsibility for overseeing the operations at Cook Colliery and other mines owned by Centennial Coal Company Ltd. The mine is situated 29 km to the south of the township of Blackwater and 216 km west of Rockhampton. A plan showing of the location of Cook Colliery is shown in Manager's Report Appendix 2. Cook has a permanent workforce of 58 employees supplemented by contractors for peak periods of work and for specialised jobs. In the financial year to 30th June 2000 Cook produced approximately 600,000 tonnes of product coal with coking coal exported and thermal coal sold domestically.

All present production comes from the Castor seam, which has a mineable thickness of 2.5 to 3 metres and is at a depth of approximately 120 to 200 metres from the surface. There is a second seam, the Argo, below the Castor, which can be accessed from the Castor by a drift.

Mining is concentrated towards the northern end of the lease where two mining units operate. These units utilise various mining methods including Place Change, conventional bord and pillar along with full and partial extraction of pillars. Continuous miners load into shuttle cars, which transport the coal to a conveyor, which carries the coal out of the mine. 

Man and material transport from the surface to the pit bottom is via a 420 m long drift at a grade of 1 in 3.25 using a dolly car and rope system. A rail system is used from pit bottom to the track end at 20 cut-through in 101 panel. From there transport is by rubber tyred diesel vehicles.

5.2. Organisational Structure

The organisational structure at the time of the accident and recovery is outlined in Table 1.

Mr David Moult
General Manager Operations, Centennial Coal

Mr Michael Cunnion
Registered Mine Manager (absent at Townsville Conference)

Mr Alan Evans
Under Manager

Mr Iain MacPhedran
Consultant to Cook Colliery

Mr David Gadsby
Maintenance Manager

Mr Barry Williams
Deputy on Surface / Competent Person

Mr Ronald Giles
Safety and Training Officer (absent at Townsville Conference)

Mr Greg Meredith
Dayshift Deputy, 12 East Panel

Mr Glen Page
Afternoon shift Deputy

Mr Robert Walter
Mine Surveyor

Table 1: Organisational structure at the time of the accident

5.3. Shifts Worked

Production takes place on four days per week with two by ten hour shifts each day. Monday dayshift is a maintenance and preparation shift. Production starts on Monday night shift at 22.00 hours. The shift times are: - nightshift 19.00 to 05.00 hours Monday to Thursday and dayshift 07.00 to 17.00 hours Tuesday to Friday.

5.4. Safety Performance

The Queensland Mines and Quarries statistical report for 1999/2000 records Cook Colliery to have a Lost Time Injury Frequency Rate (LTIFR) of 11 and a Disabling Injury Frequency Rate (DIFR) of 11 with 2 accidents in the year and a total of 7 days lost. The LTIFR in 1998/1999 was zero, with nil accidents and in 1997/1998 was 44 with 8 accidents and 186 days lost.

6. INVESTIGATION

6.1. Evidence From Accident Site

The accident occurred in 12 East sub panel 1, which is located within the Castor seam workings at a distance of approximately 3 kms to the North East of the drift bottom and at a depth of 200 m. Refer Appendix 22 for a plan of the mine. This plan also shows the route from the bottom of the drift to the accident site. The Inspectorate examined the accident site on three separate occasions to gather evidence on the nature and circumstances of the accident. These inspections took place on the day of the accident and on the two following days. In addition the mine arranged for separate inspections of the site by Mr John Shepherd of Shepherd Mining Geotechnics (Aust) Pty Ltd on Monday 4th Sept 2000 and by Mr Keith Rixon of SCT (Strata Control Technologies) Operations Pty Ltd on Monday 4th Sept 2000. 

6.1.1. Inspectors Observations

The observations from each inspection are as follows:

Inspection No 1
Inspectors Caffery and Alcock and Inspection Officer Clark made the following observations during an inspection on 30th August 2000. The Police photographer Mark McLachlan assisted by Mr Paul Cracknell attended and took photographs, which are referenced in these observations. Mr Stewart Clarke and Mr Chris Matthews, surveyors from South Blackwater Mine conducted a survey of the accident scene under the instructions from the Inspectors. Mr Iain MacPhedran, Mr Alan Evans, Mr Greg Meredith and Mr Glen Page of Cook Colliery and Mr Stuart Vaccaneo, District Union Inspector also participated.

6.1.1.1. D heading 6 cut-through to Sump (accident site) looking inbye Refer App 3 P/p 28 & P/p 29 
a) The roof was flat with little evidence of roof structure, joints or cutters.

b) Roof supports in D heading consisted of 4.8 m mesh straps with four 1.8m chemically anchored bolts per strap and spaced approximately 1 m apart. 

c) Three long tendon supports were installed in D 6 intersection.

d) The left rib of D heading showed no signs of rib undercutting and minimal saw tooth. The rib was stable with no slabbing and no signs of fresh cracking. There was no rib support in this rib.

e) Brattice ventilation was installed along the right rib.

f) Mr Maher’s helmet and an off-cut of a prop were located in D heading near the entry to the sump. Cap lamp and self rescuer and belt was located further inbye near to the continuous miner.
6.1.1.2. D heading opposite the sump looking inbye Refer App 3 P/p 30 & P/p 31

a) The tail of the continuous miner was in line with the right rib of D heading.

b) The roof in D heading opposite and immediately inbye of sump showed no signs of cutters or structure. This roof was supported by 4.8 m mesh straps with four bolts per strap and spaced approximately 1 m apart. A couple of these straps had been torn. Also a couple of bolts had been recently dragged resulting in plates not touching roof.

c) There was no evidence of a survey sight for this sump or others in D heading.

d) The left rib opposite the sump showed no signs of rib undercutting and minimal saw tooth. The rib was stable with no slabbing. There was no rib support installed. Opposite the tail of the continuous miner there was a small fresh crack showing in a small saw tooth at about mid rib height.

e) The coal cleat was evident in the left rib of D heading trending in a similar direction to the alignment of sump. The Surveyor measured this direction.

f) A large lump of coal measuring 1500 x 600 x 500 mm was laying in the middle of D heading, just inbye of the tail of the continuous miner. The remote control for the continuous miner was positioned on this lump.

g) There was some loose coal on the floor. Timbering gear including bow saw, measuring stick, timber and stand were present behind the continuous miner.

6.1.1.3. View into Sump (accident site) Refer App 3 P/p32, P/p18, P/p21 and P/p23
a) The continuous miner was positioned in a sump driven to the right of D heading between 6 and 7 cut-through. The continuous miner appeared to be about 0.5m back from the face. The heads were near the ground.

b) In the face of the sump a hole-through (into an earlier sump) estimated to be 1.5m wide was present on the left side near the roof.

c) The left rib of the sump was about 5.3 m from the outbye rib of 7 cut-through.

d) The cleat of the coal was estimated to be about 5 degrees to the right of the left rib alignment.

e) The rib on the right side of sump showed minimal spall. The cleat again was sub parallel to the sump direction.
f) The roof in the sump was flat, with a thin flaky calcite type layering in places. There were no signs of jointing or cracks in the roof. There was no fallen roof material over the continuous miner in the sump or opposite in D heading.
g) A stone band approximately 180 mm thick was mined to form the roof horizon. A second thin calcite parting separated the top of coal and this stone band.  
h) The as mined height of the roadway measured at the tail of the continuous miner was 2.8 m.
i) Timber support was installed at the entrance to the sump as follows: one prop standing behind tail, one standing to right of tail near rear of machine, one short prop standing on top of continuous miner near left rear corner, one narrow prop had fallen over on the left rear side of machine and one prop had fallen over on ground to left of the tail.
j) To the left side of continuous miner there were four lumps of coal:

i) Two lumps were on the ground and they measured approximately:- 1400 x 600 x 800 mm and 1200 x 500 x 1100 mm. These were positioned near the left rear corner of the continuous miner. The latter lump is the one that witnesses indicated had struck Mr Maher.

ii) A third lump was leaning against the left side of continuous miner approximately 1 m forward of rear of machine. This lump was estimated to be 1200 x 1100 mm and tapering from 400 to 200 mm at the base.

iii) A fourth lump of similar size to the third was further forward again. 

iv) Under and forward of the fourth lump there appeared to be a thinner slab of coal (200 mm thick) resting against the side of the continuous miner.

v) Around and under these lumps there was a lot of broken coal to about half machine height.

vi) The four large lumps appeared to extend approximately 3.5 m from the corner of rib to a point opposite the spray bar of the continuous miner.
k) The left rib in the sump showed a ledge at mid seam height. This surface of this ledge displayed crushed coal. This crushed appearance matched the base of the fallen lumps of coal. 

l) There were no signs of moisture in either the roof or the rib.

m) Ventilation appeared slow and conditions felt warm in the vicinity of the tail of the continuous miner. Gas readings showed up to 1 % methane near the roof at the tail of the continuous miner. This gas was soon cleared when the wing bag was opened up.

6.1.1.4. D Heading looking inbye of sump Appendix Refer App 3 P/p30 & P/p31
a) Timber breaker line props was installed across D heading inbye of sump as follows: 
i) Two rows of five props each evenly spaced along the rows with 1.3 m between rows. 
ii) There were two further props installed inbye of these two rows on right side.
iii) The props were about 100 to 150 mm in diameter. Refer P/P 30 and P/P 31

b) Brattice line was extended across D heading inbye of these props, leaving an airway open on right side.

c) The right rib inbye of the sump or the side of the stook was approximately 5.2 m wide. This rib displayed extensive signs of fresh spalling and vertical distortion along the cleat planes. The cleat had recently opened up and was clearly evident in rib. The direction of the cleat was sub parallel to the alignment of sump.  Some props showed significant bowing. Refer P/P 16
d) There was intermittent noise of strata movement, which appeared to be coming from the area of 7 cut-through during the inspection.

6.1.1.5. General panel observations

a) A large roof fall occurred in the panel towards the end of the inspection, which appeared to come from the goaf. 

b) There were signs of roof guttering along the left side of B heading at 6 cut-through intersection. The roof appeared moist in places. The roof in 6 cut-through towards A heading had fallen up against the timber cogs set in the intersection. This area had previously been sumped.

c) The roof in 6 cut-through C heading intersection showed an intense structure zone trending NW.

d) The MED (continuous miner extraction device) was sighted outbye in 12 East sub panel 1 between A and B headings.

e) Roadway conditions from track end in 101 panel to 4 cut-through crib room in 12 East were rough in places with severe ruts.

6.1.1.6. 12 East crib room 4 cut-through B to C heading Refer App 3 P/p2, P/p 3 and P/p7
a) The following documents were located in the crib room area and retrieved for future investigation:

i) 'Strata Control Hazard Management Plan - document name: JB1505055, date of last revision 15 May 2000'

ii) 'Notice of Second Workings Partial Extraction of The 12 East Panel Cook Colliery'

iii) 'CRM Cook Colliery - Deputies Statutory Inspections' - two books

(1) Book 1 - starting N/S 27/7/00 ending N/S 30/8/00

(2) Book 2 - starting D/S 30/8/00

iv) 'Cook Colliery Mechanical Shift  Report' - starting night shift 20/10/99 ending night shift 16/3/00

v) Plan 'CRM Cook Colliery 12 East Panel Pillar Sumping Sequence drawn R Walter, Date 25/8/00' and including label 'for week ending Fri 02/09/00'.

b) The following documents were also present however not retrieved:

i) Information board clearly displaying information including partial extraction plan for 12 East

ii) Cable management procedure

iii) Cable damage report book

iv) Conveyor inspection report

v) 3 x oxygen caches containing in total 18 SSR90 units

vi) Telephone tested and confirmed as working with 'telephone list' and 'accident and emergency man car procedure' present.

vii) Deputies' inspection board showing record of inspection 5am 30/8/00 and initialled by N Davis.
Inspection No 2

Inspectors Caffery and Alcock made the following observations during an inspection on Thursday 31st August following retrieval of the continuous miner from the sump the previous evening. A number of photographs were taken by Mr Evans, Undermanager and are referenced in these observations.

6.1.1.7. HM9 Emergency Stop Button Refer App 3 P1, P2, P3, P4, P5, P6, P7 and P8
a) The HM9 was parked in D heading immediately outbye of 6 cut-through.

b) Measurements were taken which showed:

i) Left side front stop button is 3.1 m from rear of continuous miner and 1.15 m above the ground and

ii) Left side rear stop button is 1.1 m from rear of continuous miner and 1.35 m above the ground.

c) Two 20 mm hydraulic hoses passed across the front of the left forward stop button and were approximately 60 mm away from the button.

d) The left forward stop button was pushed in to the stop position and then released. On release this button returned to the normal position as designed.

e) There were no shrouds or guarding on these buttons.
f) Photographs were taken of the machine including stop buttons.

6.1.1.8. Sump area (accident site) 

a) The face area was quiet and the roof was standing in the sump. There were signs of further weight on timber props to the left of the sump.

b) Looking into the sump stone could be seen through the hole-through into a previous sump driven from 7 C/T.

c) The roof surface in the sump was unbroken displaying signs of a sheared black surface in places. The direction of shearing was about perpendicular to the sump. A calcite layering less than 3-4 mm thick was present between the stone band and the as mined roof.

d) Along the left rib in the sump, there was a distinct ledge at about mid seam height. This ledge ranged from 70 to 100 mm wide and extended about 2-3 m from the corner.

e) 1.8 m bolts had been installed in D heading 6 to 7 cut-through.

f) Right rib line D heading 6 to 7 cut-through (behind brattice and outbye of sump) was stable and showed no signs of recent weight.

g) The major cleat direction was about 5 deg to the right of the sump alignment.

h) Right rib of sump was stable with signs of rib crush at approximately 1.3 m from the roof. At this level there appeared to be a horizontal parting in the coal. 

i) There were no signs of roof guttering along either rib of the sump or opposite in D heading.

6.1.1.9. View from D heading near 7 cut-through

a) The side of the stook from the corner of sump in D heading to alignment of outbye rib in 7 ct was 5.3 m. 

b) A sump had been taken in the pillar to the right of D heading. The side of the stook along 7 cut-through was estimated to be 4m. This rib line showed significant fresh spalling.

c) Another sump had been taken in the pillar to the left of D heading. The side of the stook along 7 cut-through was estimated to be 10 m.

d) A further sump had been mined from the inbye rib of 7 ct and slightly to left of D heading centre. 

e) Fallen ground was present to right of D heading 1-2 m beyond the end of corner stook and opposite the second sump. 

f) The roof was standing in D heading 7 cut-through  and to the left beyond C heading intersection.
g) There was no strata movement heard in the area.
6.1.1.10. 6 cut-through D to E heading looking inbye

a) This area was quiet and the roof was standing.

b) Sumping had taken place in here. 

i) The location of four sumps were measured from centre of D heading as follows:

(1) Left hand sump centres - 16.6m, 26.3m,  35.4m, 45.5m

(2) Right hand sump centres - 18.2m, 27.2m, 36m, 45.5m

ii) Depth of sumps from rib line was estimated as follows:

(1) Left hand starting at D heading- 12m, 8m, 9m, 9m

(2) Right hand starting at D heading- 12m, 9m, 9m, 9m

c) All sumps were standing well with minimal rib spall and minimal signs of roof deterioration.
d) The area showed minimal signs of stone dusting, with shiny coal surfaces evident throughout.
Inspection No 3

Inspector Alcock made the following observations during an inspection on Friday 1st Sept 2000, while accompanied by Mr M Cunnion, Mr G Page (afternoon shift deputy) and Mr Kerry Nielson (electrician).

6.1.1.11. Function Tests on Continuous Miner
Tests were conducted to assess the operating status of various functions on the continuous miner and are reported in Section 6.4.1 of this report.

6.1.1.12. Measurements on Continuous Miner

a) Measurements were then made of the following :-

i) Width across the cutter head.





3850mm

ii) Front of cutter head to back of miner (not back of conveyor)


7740mm

iii) Back of continuous miner to end of conveyor



3090mm

6.1.1.13. Measurements of ‘D’ Heading

a) Width of ‘D’ heading immediately outbye of sump



5730mm

b) Width of ‘D’ heading immediately outbye of 6 cut-through


6115mm

6.1.2. Recovery of continuous miner 
On the evening of 30th August following the inspection of the accident site the continuous miner was recovered by Mr Page, mine deputy and Mr Miller, miner. In his statement Mr Page states that after an assessment of the area was conducted an eimco loader was used to clean up the lumps of coal from behind the continuous miner. Props were then set to secure the area. Mr Page said he noticed that lumps of coal were resting on hoses in the vicinity of the forward stop button. Using a long steel bar and hammer he split the coal lumps and heard a  'tweek' noise from the machine. This noise indicated power had reset to the pump motor control. Mr Page concluded that the stop button had reset. He then started the pump motor up on the radio remote and trammed the continuous miner straight out without any problems. The continuous miner was then parked in ’D’ heading just outbye 6 c/t. Refer statement of Mr Page in Appendix 4.

6.1.3. Accident site plans

The survey of the accident site was carried out on 30th August 2000 by survey personnel from South Blackwater Coal Limited who volunteered to do this at very short notice. These surveyors were Mr Chris Matthews and Mr Stewart Clarke. The Cook Colliery surveyor, Mr Robert Walter, carried out other survey work related to the accident. The following plans were put together by South Blackwater Coal Ltd and Cook Colliery surveyors from information gathered at the accident site. Refer Appendix 3.

a) Plan titled ' Plan of Fatal Accident 30/08/00 showing accident site, excavation route and crib room/first aid site' Drawing No  CRM JM Fatal 01 dated 19 Sept 2000 provides a overview of Cook Colliery and accident location. This plan incorrectly locates the crib table in 5 cut-through rather than 4 cut-through and the conveyor boot end in 6 cut-through rather than 5 cut-through.

b) Plan titled '12 East Panel Accident Survey' Drawing No Cook_Plan _A1 dated 6 Sept 2000 was prepared from information and measurements gathered at the accident site by Surveyors Matthews and Clarke and Inspectors Caffery and Alcock, Inspection Officer Clark and Mine Management. The sump being mined at the time of the accident is referenced as No 64 in this report. The Plan shows detail of the accident site and includes:

i) Excavation dimensions 

(1) Location of as mined sump where accident occurred.

(2) Nominal or design sump locations.

(3) As mined sump alignment of 229º on right hand rib.

(4) As mined sump alignment of 237º on left hand rib.

(5) Design sump alignment of 240º

(6) Estimate of visible as mined sump positions shown in dark dotted line.

(7) Previously mined sumps that are not visible are shown in full line. 

(8) Estimated dimensions of corner stook.

ii) Geological and mining features

(1) Cleat alignments of 243º and 248º measured opposite sump.

(2) Extent of fallen roof stone in 7 cut-through.

(3) Location of hole through into previously mined sump No 10.

(4) Estimated location and size of four visible lumps of coal between the left rib and the continuous miner.

(5) Ventilation wing bag to sump and bag across D heading inbye of sump.

iii) Strata support

(1) Two rows of timber props installed across D heading inbye of the sump.

(2) Four other props installed near to the edge of the corner stook in D heading and 7 cut-through.

(3) Pattern of w straps spaced 1 to 1.5 m apart with four roof bolts per strap installed along D heading opposite the sump.

(4) Timber props installed behind continuous miner. 

iv) Continuous miner 

(1) Position of continuous miner at time of accident.

(2) Location of two emergency stop buttons on left side of continuous miner.

6.2. Evidence From Witnesses

6.2.1. List of witnesses

No.
Date
Name of witness
Occupation
Nature of evidence

1
30/8/00
Desmond Tracey
Miner
Working on rail maintenance and assisted with recovery

2
30/8/00
Peter Clark
Miner
Working on rail maintenance and assisted with recovery

3
30/8/00
Lionel Saron
Electrician
On his way to 12 East panel and assisted with recovery

4
30/8/00
Ivan Sleeman
Deputy 403 panel
Assisted with recovery. Statement not signed

5
30/8/00
Wayne Koch
Shuttle car driver
Direct witness. Standing at rear of miner observing rib at time of spall

6
30/8/00
Gary Dalbusco
Operator of Continuous Miner
Direct witness. Standing at rear of miner at time of accident

7
30/8/00
Darryl Warwick
Cable/timberman
Direct witness. Standing at rear of miner observing rib at time of spall

8
30/8/00
Rex Sandilands
Cable/timber
Direct witness. Heard John yell

9
30/8/00
Greg Meredith
Panel Deputy in 12 East
In near vicinity. Returned to face area soon after accident

10
31/8/00 
Glen Page
A/N shift deputy
Recovered CM from sump

11
13/9/00
David Gadsby
Maintenance Manager
Maintenance history of the Continuous Miner

12
14/9/00
Alan Evans
Under Manager
Co-ordinate mine resources 

13
14/9/00
Iain MacPhedran
Consultant
Co-ordinate mine resources

14
14/9/00
Michael Cunnion
Mine Manager
Provide details of mine procedures and planning

Table 2: List of witnesses and nature of evidence

Statements were taken from 14 persons as per Table 2. The full statements are included in Appendix 4.

The evidence from the witness statements is referenced by statement number, page and line in the sequence of events and collation of evidence.

6.3. Evidence of Records Search 

6.3.1. Strata Control Hazard Management Plan Refer Appendix 5
Pursuant to General Rule Part 61 of the CMA 1925 as amended, underground coal mines are required to have in place plans to control principal hazards which comply with the Approved Standard for Mine Safety Management Plans QMD 96 7386/C Rev 3. This standard requires a plan to manage strata and other principal hazards in a coal mine. 

In accordance with General Rule Part 61, Cook Colliery developed a Strata Control Hazard Management Plan, document JB1505055, Revision 2 dated 15 May 2000. The plan was prepared with the assistance of Joncris Sentinel Services. A copy of this plan was retrieved from 12 East crib room on the day of the accident and was examined. The plan states: "The objective of this plan is to document the methods of strata monitoring and control that are employed at Cook Colliery to provide stability of the underground workings so as not to cause injury or death to persons, damage to equipment or interfere with the production process". Furthermore the plan states: "The scope of this plan covers all underground mining operations at Cook Colliery …the scope includes all those issues which influence the safety of the active workings of the mine. This plan details the control measures that are in place to reduce the risk of undesirable strata behaviour within the underground environment".

The title of the plan includes 'Partial Extraction', which is referenced in the report. The plan outlines a system of strata management including:

a) Section 1.4: Description of mine strata characteristics for Castor seam: - 

i) Mudstone and interbedded siltstone and sandstone roof with strength range 18 to 62 Mpa,

ii)  Floor strata comprising mudstone, siltstone with sandstone lenses and average strength 15 Mpa

iii) Nature of regional geological structure including major NNW faulting which form the boundary to mine workings and EW trending thrust faulting which creates difficult mining conditions and,

iv) Details of the regional stress geological strata stress field with measurements showing major and minor principal stresses 8.6 Mpa at 0º and 6.9 Mpa at 220º respectively.

b) Section 1.5.3 and 1.5.4: Design principles for pillars and roadways including:

i) The plan makes specific reference to design for 12 East Wongawilli total extraction mining method utilising breaker line supports.

c) Section 1.6: Strata control systems to achieve stable strata including:

i) Primary roof and rib support  standards 

ii) Secondary roof support standards

iii) Strata control monitoring devices, inspections and mapping procedures

iv) Action response procedures for change in level of strata support

d) Section 2.0: Hazard identification including:

i) Reference to a risk assessment conducted in April 2000 to identify hazards and controls relating to a proposed pillar extraction method. The controls arising from this risk assessment were incorporated into this plan, and

ii) Risk register of hazards and consequences

iii) Reference to partial extraction as a method of mining.

e) Section 2.3: states risk assessment was conducted in accordance with AS 4360-1999 including:

f) Section 2.3.1 includes a risk rating of hazards from the risk register,

g) Section 3.1 identifies a control strategy for partial extraction as 'training of operators' under the responsibility of the training coordinator.

h) Section 3.2 provides a summary of strata control strategy including: Detailed geological and geotechnical mapping by competent engineer; Mine design and panel layout to suit prevailing conditions; Adequate support rules and sequence plans; Training of operators and methods of working, operation of equipment, roof and rib support; Adherence to support rules and sequence plans; Statutory inspections and Monitoring and review.

i) Section 4.0: Specific responsibilities for owner or agent, manager, undermanager, mine mechanical/electrical engineer, deputies, production and engineering workers, surveyor and external employees

j) Section 5.0: Resources to support the plan

k) Section 6.0: Trigger action response plan (TARP) showing normal ground condition and level 1 and 2 response for nominated responsible positions

l) Section 8.0: Training requirements to support the plan

m) Section 9.0: Reporting and corrective action procedure 

n) Section 10.0: Requirements for conducting management reviews including :

i) Reviews of the plan and 

ii) Personal verification audits of the plan

o) Section 11.0: Requirements for conducting internal and external audits.

p) Section12.0: Management requirements for document control pertaining to the plan and related procedures

6.3.2. Risk Management of  Mining in 12 East

6.3.2.1. Risk Assessment 23 & 24 November 1999 Refer Appendix 6 (a)
A change in mining methods prompted a risk assessment to be conducted to identify the hazards and controls associated with a proposed full pillar extraction method for 12 East panel. The participants in the risk assessment comprised a cross section of mine management and workforce including two persons from the day shift crew of 30 August, Mr Dalbusco (first day only) and Mr Warwick, and was facilitated by Mr Gerard Cleary of Vale Statutory & Mining Services Pty Ltd.  Mr Walker, Inspector of Mines and Mr Clark, Inspection Officer also attended as observers. The mining method consisted of fender lifting with a remote controlled Joy HM9 continuous miner and utilising breaker line supports to maintain strata stability in the working area. The risk assessment examined fender lifting on one side only. The report stated that the risk assessment would be re-visited prior to double sided lifting being undertaken. The risk assessment findings included recommended controls as follows: 

a) Manager's support rules to include method to retrieve machines to control hazards arising from a machine breakdown when machine is under unsupported roof. (intermediate to high risk),

b) Minimum stook size and design to be agreed and complied with to control hazards arising from incorrect survey resulting in an inadequate fender. (high risk)

The risk assessment document in Appendix 6 (a) shows on the cover page a date of September 1999 however the risk assessment was carried out on 23 and 24 November 1999.

6.3.2.2.  Risk Assessment April 2000 Refer Appendix 6 (b)

In response to less favourable geotechnical conditions and roof fall at 2 cut-through sub panel 2 a second risk assessment was conducted in April 2000 to examine a modified method of pillar extraction for 12 East panel. Mr Cleary also facilitated this risk assessment. The report does not provide detail of the proposed method of mining or record the date. The report outcomes indicate that fender lifting with a remote controlled Joy 12CM11 continuous miner and utilising breaker line supports to maintain strata stability in the working area was proposed. The participants in the risk assessment comprised a cross section of mine management and workforce, including three persons from the 12 East day shift crew of 30 August, Mr Dalbusco, Mr Warwick and Mr Koch. The risk assessment examined fender lifting on one side only. The report stated that the risk assessment would be re-visited prior to double sided lifting being undertaken. The risk assessment findings included recommended controls as follows: 

a) Mine Manager's support rules and provision of MED skip to control hazards arising from the machinery being buried under a fall of ground. (high risk).
b) Manager's support rules, deputy inspections, experienced operators, rib support, SOP, tool box talks, employee hazard awareness of cleat direction and operator safe zones to control hazards arising from excess rib spall due to cleat direction causing injury to operator.(high risk)

The modification of the front emergency stop buttons was not addressed, however the removal of the drill rigs was recognised as an action prior to pillar lifting.

6.3.2.3. Transition from April risk assessment to Part 60

There are no records of a further risk assessment having been conducted that examined the hazards and controls associated with the sumping method of partial extraction being undertaken at the time of the accident. 

6.3.3. Matters raised by the Inspectors Appendix 7
The issues raised during meetings and findings from inspections by Inspectors from the Department of Mines and Energy and pertaining to 12 East and related matters are contained in Appendix 7. 

a) 14/10/99 Proposal for full extraction discussed with Mr Walker.

b) 23&24/11/99 Mr Walker was critical of the risk assessment process and concluded that '  '… more work is required to achieve a competent extraction plan…'.

c) 2/12/99 Mr Walker reports that deputy Mr Page '…expressed his concerns about the suitability of the HM9 for pillar extraction…'.

d) 23/3/00 Mr Rowan, Senior Inspector of Mines applauds the initiative of Cook to send crews to Charbon to gain training on full extraction.

e) 11/4/00 Mr Walker notes that a risk review of 12 East pillar extraction proposal is currently underway. Mr Walker expresses concern regarding safety management '… Other than the Manager reporting to the board there is no evidence of Centennial actively monitoring safety performance and standards at the mine…' and '…generally the mine is not working to documented, risk based systems...'. A corrective action were issued pertaining to this matter.

f) 21/6/00 Mr Walker issued a Corrective Action requiring all geological features to be reported and logged as the crew encounters them.

g) 3/8/00 Mr Walker notes further discussion regarding the Part 60 submission, which he had previously discussed with Mr Brady on 1/8/00.

h) 29/8/00 Mr Alcock, Inspector of Mines, Mechanical notes discussion on matters raised in the acknowledgement to the Part 60 by Mr Walker. An inspection of 12 East identified no unsafe practices. 

6.3.4. Meeting with Mr John Brady 

On 1 August a meeting was held at Department of Mines and Energy office Rockhampton between Mr Walker, Mr Clark and Mr Brady of Joncris Sentinel Services to review the first draft of the Part 60 for partial extraction in 12 East. The following matters were discussed and required follow up by Mr Brady with the Manager:

a) Linkage between the Part 60 and the Hazard Management Plans was unclear,

b) The Part 60 did not provide for the reporting of geological features by deputy, miner driver and miners

c) Crew training requirements in Part 60 were not identified and 

d) Location and monitoring of tell tales need to be confirmed.

6.3.5. Part 60 Application for Partial Extraction dated 9th August 2000 Appendix 8
Pursuant to General Rule Part 60 of the CMA 1925 as amended, the manager is required to forward to the inspector full details of the proposed scheme of work where second working extraction is intended to be carried out in a underground coal mine. This submission shall be submitted 30 days prior to the start of extraction.

Details of the proposed scheme of work, commonly known as the Part 60, was submitted by Mr Cunnion to the Inspector on 9 August 2000. The notification was prepared with outside assistance from Joncris Sentinel Services. It contains details on the proposed method to partially extract coal from pillars which form Sub Panel 1 of 12 East from 2 cut-through Sub Panel 2 outbye to 1 cut-through B, C and D headings in Sub Panel 1 based on design by Shepherd Mining Geotechnics (Aust) Pty Ltd. The proposed method comprised sumping of preformed pillars left and right in a herringbone manner during retreat.

The Part 60 includes:

a) Section 2 - Objective states: "The scheduled date for commencement of second working extraction will be 21st August 2000".

b) Section 3 - Scope states: "Should something go wrong and there is a real or perceived need, we will activate our Emergency Management Plan".

c) Section 5 - Method of Extraction states: 

i) "The method of partial extraction adopted will be similar to the systems used successfully in 9 West, & South, 11 East and South Mains", 

ii) "The difference …is the pillars will not be split as they have been in the past" and

iii) "The extraction disciplines will be in accordance with the Managers Extraction and Sequence Plan".

iv) This section states the key elements of this plan include:

(1) "The mined areas will not be caved" and

(2) "Sumps driven into the pillars will not unduly affect the pillars stability to support the cover load".

v) Reference to Appendix 2 'Manager's Sequence and Extraction Plan shows:

(1) Plan titled '12 East panel sumping sequence dated 21/7/00 drg no. 12ES-4' shows a schematic layout of sumps for the outbye end of 12 East sub panel 1 from 1 to 3 cut-through. 

· The plan denotes dimensions for all sumps with maximum depth of sumps as 9 m square to the rib line, width of sump as 4 m and width of fender as 3 m along the rib line. 

· Angle of sumps is not marked. Measurements from the plan show this angle to be approximately 60º to the centre line of the roadway. 

· This plan also specifies a C heading stook to be minimum size 10x10m. 

· The typical sequence of sumping appears to be left then right in the cut-throughs and right then left in the headings as inferred from the plan. 

(2) Plan titled '12 East panel sumping sequence dated 21/7/00 drg no. 12ES-3' provides a plan layout of 12 East sub panel 1 showing ribs to be sumped from 1 to 7 cut-through and sumping sequence. The sump where the accident occurred is identified as part of sump sequence 9.

d) Section 6 - Strata Control states" Strata control actions and responses will be conducted as the Strata Control Hazard Management Plan dictates".

e) Section 6.1 - Geological anomalies states:

i)  "Before commencement of extraction, it is anticipated that a number of employees will be trained in MNC C6.A Apply Local Risk Control Processes to enable persons to identify any hazards and apply the necessary controls to minimise risk to employees and the business" and

ii) "Face workers and statutory officials will be required to identify any types of geological anomaly on a Hazard and Sequence Map that will be kept in the panel crib room and in the undermanagers office".

f) Section 6.4 - Pillar Stability references a report by Shepherd Mining Geotechnics (Aust) Pty Ltd showing strata stability considerations and pillar safety factors for 12 East contained in Appendix 3 of the Part 60. This report addresses the following matters.

i) The need for a conservative and prudent design in light of the recent falls encountered near to the fault zone at the eastern extremity of 12 East.

ii) A comment that the low w:h (width to height) ratio of 3.2 to 3.3 of 9m wide remnant pillars for previous partial extraction methods used at Cook which could lead to unpredictable behaviour.

iii) In reference to stability of proposed method, Mr Shepherd states:

·  "The main design feature of the proposed pocketing system is the elimination of the need for splitting by working from existing bords and leaving of the core of each pillar behind for superior stability (Figure 1)."

· "The belt is in C heading and thus retreat in each row is in the mid-panel position."

· "At 315 m width, the centrally located remnant pillars will accept full tributary load (Galvin 1988) plus any additional loading caused by an abutment stress from partly caved roof."

· "The stability mechanics of this method hinge on the remnant pillar (22m square of coal) and its attached appendage stooks (see Figure 2)."

· "In Figure 2 the remnant and its stooks are highlighted. There are 3 substantial stooks (1 x 9 x 12 m and 2 x 9 x 7 m) at the pillar corners."

iv) A table of panel details states design criteria of "3.3m - width of pockets;  2m - inter-pocket stook width; 9m - depth of proposed pockets(sumps) perpendicular to bord; remnant pillar width 22m coal and w:h ratio of 8". Note the Manager's Sequence and Extraction Plan 12ES-4 shows a different sump width of 4m and fender width of 3m from that designed by Shepherd. 

v) Design overall recovery is in the range of 37 to 40 %.

vi) Under full tributary loading the designed core pillar and corner stooks with a coal UCS (unconfined compressive strength) of 6.5 Mpa would provide a safety factor of 1.0 and considered adequate by Mr Shepherd for safe extraction.

vii) Mr Shepherd concludes in this report that:- '.. Some occurrence of high abutment stresses are probable and there will be need to be a diligent watch kept for adverse signs of pillar rib crush and any sag on intersections ..'.

viii) Figure 1 in the Shepherd report provides a plan layout of 12 East sub panel 1 showing:

(1) Core pillar after proposed sumping

(2) Ribs to be sumped in headings and cut-throughs from 1 to 7 cut-through

(3) Sumping sequence for these ribs. 

(4) C heading minimum stook size 10 m. 

This plan differs from that in Appendix 2 of the Part 60 with some minor variations related to the formation of a pillar from D to E 6 to 7 cut-through.

ix) Figure 2 in the Shepherd report provides a detailed plan layout of individual sumps and stooks for that part of 12 East sub panel 1 from 1 to 3 cut-through. This plan shows:

(1) Pillar bounded by 1 and 2 cut-through and C and D heading with a remnant core of dimension - 22 x 22 m.

(2) Corner stooks denoted for this pillar as S1, S2 and S3. 

(3) These stook dimension shown as:- 9x7 m for S1 and S2; and 9x12 m for S3.

(4) Location of breaker props comprising 2 rows of 5 props per row

(5) Schematic location of individual numbered sumps.

6.3.5.1. Part 60 Acknowledgment by Inspector Refer Appendix 9
Mr Walker, Inspector of Mines, acknowledged the Part 60 on 15 August 2000. Mr Walker found no reason why extraction should not commence, however he required six matters to be addressed. As stated in the acknowledgement by Mr Walker includes (quote) " Section 6.1 refers to …anticipated training…  I am firmly of the view that all crews who are proposed to work this panel must be fully trained in the proposed methodology before extraction commences. Also of great importance is the shift hand-over process and the pre-shift briefings that will communicate panel status and other issues to all involved."

6.3.5.2. Reply to acknowledgement by Cook Colliery Refer Appendix 10
Mr MacPhedran, Consultant responded to these requirements on 29th August 2000 and in his response he stated 'Prior to the commencement of production, training sessions were held for all crews involved in the 12 East panel extraction".

6.3.6. Regional geology 

12 East panel is located within the Castor seam at a depth of about 200 metres. The regional geology of Cook Colliery is referenced in Section 1 of the Strata Control Hazard Management Plan, Appendix 5. Details of local 12 East panel geology are provided in Section 6 of the Part 60 application dated 9th August 2000, Appendix 8. The Kennedy and 10 East fault are referenced as geological features that delineate the boundary of 12 East. The extent of geological structure within the boundary of proposed mining area is not described in the Part 60. There are no local features of roof or ribs identified in the Part 60 that may impact on stability. 

6.3.7. Geological Mapping of 12 East Appendix 11
Records show geological mapping of 12 East having been carried out on two occasions prior to the incident along with other technical investigations as follows:

a) 20 March 2000 Report by John Shepherd describes the results of geotechnical mapping of 12 East from 4 to 6 cut-through. Faulting and two roof falls were observed in 6 cut-through. The report predicts a significant fault inbye of the workings, probably Kennedy fault zone.

b) 13 July 2000 Report by John Shepherd describes geotechnical mapping of 12 East Sub-Panels 1 and 2. A large roof fall had previously occurred over a weekend in 2 cut-through sub-panel 2 trapping the continuous miner and two shuttle cars.  The report concludes that the fall was caused by wide roof spans in a zone of higher horizontal stress associated with the Kennedy fault zone.  At the time of this inspection D heading in the vicinity of the accident site was developed but not mapped. Further outbye minimal incidence of NW and NE jointing is shown. Recommendations include borescope examinations of roof in areas showing deterioration in 12 East to determine secondary support needs.

c) 25 July 2000 A report was prepared by John Shepherd outlining the stability of the partial extraction proposal in 12 East. This report was subsequently submitted with Part 60 application.

d) 25 July 2000 Report by John Shepherd outlines the results of borescope examinations of the roof strata at selected sites in 12 East. Findings from the examinations indicate that visual roof cracking is minor and not a threat to roof stability. Mr Shepherd's conclusions include that the roof is strong enough to withstand a pillar pocketing system of second working.

6.3.8. HM9 continuous miner 

6.3.8.1. Machine Details

a) Joy HM9 12HM (WHRB10BVW)   Serial Number 6596

b) Date of manufacture 5th January 1987

c) Dimensions of the machine are shown in Section 6.1.1.12 of this report.

d) A general arrangement drawing of a Joy HM9 10B model is shown in Appendix 12.

e) Weight of HM9 is approximately 60 tonne 

6.3.8.2. Machine History 

a) Original owner was Cook Resources of Queensland (Cook Colliery), who then sold the continuous miner to Clarence Colliery (Oakbridge), who later returned it to Cook Colliery on hire.

b) Overhauled by Joy Manufacturing 20th October 1993 for Clarence Colliery. Modifications carried out from original included :- 

i) Radio control installed (original machine was manual)

ii) Removal of wide head (4.8m) and replacement with 3.9 metre head and associated loading apron.

c) Overhaul date 22nd March 1999 by Long-Airdox for Clarence Colliery. Among the modifications carried out at this overhaul was :-

i) Supply and fit two new Emergency stops, one near each of the drill rigs, on either side of the machine. 

d) Machine returned to Cook Colliery on hire from Clarence Colliery on 22nd October 1999.

i) The machine was dispatched underground on 7th November 1999.

ii) Production commenced on 11th November 1999 in 102 Panel with the HM9 doing development work using the bolters on it. 

iii) Development of sub panel 1 commenced in the week ending 25th March 2000.

iv) The continuous miner was working in sub panel 2 during the week ending 15th May 2000 when a major roof fall at 2 cut through buried the continuous miner, two shuttle cars and a breaker feeder. The continuous miner and breaker feeder were recovered but the shuttle cars had to be abandoned.

v) Following a review it was decided to use the partial extraction sumping method rather than full extraction requiring the removal of the drill rigs from the HM9 continuous miner. This was carried out on the 20th August 2000.

6.3.9. Work instructions

Mr Evans gave verbal instructions to Mr Meredith on the morning of 30/8/00 along with a copy of the plan titled '12 East panel pillar sumping sequence' for the week ending Fri 2/9/00. This plan showed a schematic layout of planned individual sumps and extraction sequence of groups of sumps for week ending 2/9/00. Refer Appendix 13 (a). Another plan shows the '12 East panel pillar sumping sequence' dated 21/08/00 shows the planned sumping sequence for the previous week and from the start of sumping. Refer Appendix 13(b).

6.3.10. Plans and procedures

A number of work documents were located in the crib room of 12 East panel and are listed in Section 6.1.1.6 of this report. These included Strata Control Hazard Management Plan, Part 60 (Notice of Second Workings Partial Extraction of The 12 East Panel Cook Colliery), Cook Colliery 12 East Panel Pillar Sumping Sequence for week ending Fri 02/09/00.

6.3.11. Deputy statutory inspections Appendix 14
Records of deputy inspections for the period N/S 22/8/00 to N/S 30/08/00 report:

a) Saturday 26/08/00 D/S 'roof working sumped areas of 7 cut-through, fall in sumped area at 9.00 am'

b) Monday 28/08/00 A/S 'roof working in 6 cut-through B heading'

c) In this period there is no mention of strata hazards or concerns pertaining to mining sumps, other than mention that the roof and sides were not stable in sumped areas. 

d) There is no mention of action taken re danger other than erecting ventilation bag to control gas.

6.3.12. Deputies panel reports Appendix 15
a) Deputies panel reports:

i) Deputies panel reports record that for 12 East night shift crew on Tuesday 22/8/00 - 'meeting with management lasting 40 mins' and 12 East day shift crew on Tuesday 22/8/00 - 'training lasting 40 mins'.

ii) Sumps in sequence 1 including the sump immediately inbye of accident site was mined by day shift crew on 22/8/00.

6.3.13. Undermanagers daily inspections 

The Undermanager, Mr Evans states that he would have inspected 12 East panel just about every day. He further states that he was not aware of any deviations from the proposed method of extraction in 12 East. There are no written reports or records showing the findings of these daily inspections. Mr Evans has entered weekly reports into the mine record book on an irregular basis under 'manager's weekly inspection' section. 

6.3.14. Managers weekly inspections Appendix 16
Weekly inspection of 26/8/00 by Mr Evans states: ' Sumping operations have commenced together with training of the workforce as per the SMP. To date sumping completed at 7 cut-through and 6 cut-through A to B with minor roof faults 7 cut-through D to E. Panel has been re-stone dusted to 80% incombustibles and stonedusting of newly formed sumps stone dusted on a shiftly basis'. 

6.3.15. Training material 

a) Manager's report shows reference to training material on Strata Control and Potential Inrush, delivery aids and assessment paper. Refer Appendix 22.

b) There are no records of the training material delivered by Mr Evans and Mr Giles in a session pertaining to Part 60 and method of mining on 30/8/00. 

c) Mr Koch in his statement (5/4/14-22) recalls discussion with Mr Evans and Mr Giles of the general panel layout, method of mining and sequence. He recalls being told to leave coal between sumps, about 2 m and to break off sumps as per the manager's rules. He recalls being told to take care and don't do anything silly.

d) Mr Warwick states (7/2/23) '… we had a talk in the training room before we started work in 12 East, but it was not a big meeting …'.

e) Mr Sandilands states(8/2/3) '… before we started work in the panel we had talks in the training room …' and '… we talked about the sequence of mining, setting tom props, breaker props in intersections …'.

f) The content of the induction training course for experienced personnel and familiarisation for experienced operators is contained in Appendix 17. 

6.3.16. Training Records Appendix 17
a) Training records show D Watson, D Warwick, W Koch, R Sandilands and J Maher attended a training session on 12 East partial extraction on 22/8/00. There are no records to show that G Dalbusco and G Meredith attended a similar session. (Mr Dalbusco is recorded in the deputies panel report as being on shift that day).

b) Training records show mine authorisations for D Watson, D Warwick, W Koch, R Sandilands, J Maher, D Dalbusco and G Meredith. These records show current authorisations for equipment operated by the crew on 30/8/00.

c) Records show attendance of W Koch and R Sandilands at training in Strata Control on 7/5/98 and J Maher 13/1/99.

d) Assessment records show results of strata control training for G Dalbusco on 24/7/98 and J Maher on 28/7/98. The assessment seeks an understanding of 'roof weight, pillar crush and rib spall'. The assessment furthermore seeks a response from the trainees on action taken when 'a fall of roof or rib occurs' and 'a major roof or rib fall occurs'. Both candidates responded in a satisfactory manner to the questions. 

e) Induction of J Maher is dated 22/6/98 with familiarisation dated 27/7/98. 

6.3.17. Progress in 12 East prior to accident Appendix 22
Plan titled '12 East Panel Shiftly sumping advance prior to accident on 30/08/00' dated 6 Sept 2000 shows a record of mining activity and shiftly progress from the commencement of partial extraction on Tuesday night shift 22/08/00 to time of accident. Further detail on the shiftly progress is provided in the deputies panel reports.

6.3.18. Stoppages due to Overheating of Hydraulics 

The machine had on-going problem with stoppages due to overheating of the hydraulics. Shift records show the following stoppages due to this cause during the week prior to the accident:-

· On 22nd August 2000 it stopped after loading 111cars.

· On 24th August 2000 it stopped after loading 144 cars.

· On 30th August 2000 it stopped after loading 170 cars (this was the night shift prior to the day shift on which the accident happened).

The accident occurred at the completion of the first sump of the shift and 15 cars had been loaded since the start of the shift.

6.3.19. Procedure for the recovery of continuous miner Appendix 18
A document titled 'Procedure in the event of a breakdown or burial of a continuous miner' file ref 12EASTEXTRACT4.dwg was provided to Mr Alcock after the incident. The procedure was unsigned and undated. The procedure was not sighted amongst other work documents in the crib room after the incident. The procedure includes the following requirements:

a) In the event of a breakdown:

i) Erection of timber supports to secure access to continuous miner and

ii) Mining official to determine minimum support 

b) In the event of a burial:

i) The Undermanager or Manager is to be notified and

ii) If the continuous miner will not tram out then the MED is to be utilised.

6.3.20. Previous experience with partial extraction

An examination of Department of Mines and Energy records show the following information pertaining to intended methods of work for previous panels that have been partially extracted at Cook. The records show that the South Mains was the last panel to be partially extracted during the early part of 1998. The depth of sumps in these previous panels was limited to 5 m.

6.3.20.1. 9 West panel

Reference to Second Workings Part 60 dated 4 March 1996: Partial extraction was to be carried out by a combination of pillar splitting and sumping to 5 m depth only. However, it is noted that the continuous miner was a manually operated machine. The sumping method indicates a sequence of left sump to be taken first followed by right sump. The application also states: "location of sumps shall be marked by paint on rib after consideration of recommended plan along with the local geology".

6.3.20.2. 10 East Panel 

Reference to Second Workings Part 60 dated 12 August 1996: Partial extraction was to be carried out in a manner similar to 9 West panel. The Part 60 includes plans, which specify the break off distances for sumps measured from heading and cut-through 

6.3.20.3. South Mains

Reference to Second Workings Part 60 dated 12 December 1997: Partial extraction was to be carried out by a combination of pillar splitting and sumping of the Main pillars. The method required the splitting of the standing pillars once and sump into the left fender first followed by right fenders in a herringbone pattern. The fender sump depths were 5 m. The Part 60 indicates that the depth of sumps will be controlled to maintain the integrity of the remnant pillar and also identifies the potential for rib spall in the sumps from close alignment to the cleat.

6.3.21. Previous rib fall incidents

The Inspectorate database, Rockhampton shows the previous reported rib fall incident at Cook Colliery occurred on 5 September 1996. An operator received injuries to right ankle, left arm and face (broken nose) when struck by a piece of coal falling from the rib. The injured person was operating the right hand drill rig on a continuous miner when the coal was dislodged. Operator position and inadequate hazard awareness contributed to the incident.

6.3.22. Emergency response

An activity log sheet completed by Mr Gadsby, designated surface competent person after notification of the accident which shows a time record of actions taken. Refer Appendix 19. Further details of the emergency response actions are outlined in the Manager's report. Refer Appendix 22. 

Crew members trained in first aid included Mr Meredith, Mr Dalbusco who is mines rescue trained and Mr Warwick who hold a cardio pulmonary resuscitation (CPR) ticket. First aid facilities including a stretcher were located in the panel at the 4 cut-through crib room approximately 200 m from the site of the accident. Mr Meredith commenced CPR on Mr Maher when a heart pulse could not be detected. 

6.4. Post Accident Tests and Reports

6.4.1. Function tests of continuous miner

On Friday 1st September 2000 functions tests were conducted on the continuous miner by Mr Page in the presence of Mr Alcock, Mr Kerry Nielson (Electrician) and Mr Cunnion (Manager). The machine was powered up and functions tested and results are as follows: 

a) Start up machine on remote control.

b) Raise cutter head up to full height.

c) Bring shovel up.

d) Lower shovel.

e) Lower cutter head.

f) Conveyor tail up.

g) Conveyor tail down.

h) Slew conveyor to right and to left.

i) Tram continuous miner forward and reverse.

j) Raise cutter head and rotate.

k) Tram continuous miner and attempt to swing conveyor. (The continuous miner stopped tramming, as it is designed to do).

All of the above functions operated in accordance with design. Refer statement by Mr Cunnion, Appendix 4 and witness statement by Mr Page, Appendix 4.

6.4.2. Geotechnical assessment post incident

6.4.2.1. Report by Mr John Shepherd Refer Appendix 20 (a)
Mr Shepherd is Principal of Shepherd Mining Geotechnics who has provided regular technical support to Cook Colliery. In a report to Mr Cunnion dated 9 September 2000, Mr Shepherd found that '… the stook that cracked along the cleat at the accident site was not formed to design size (a non-conformance) and so when it was loaded by the wider roof spans during pocketing, it followed a deformation path towards failure…' In his report Mr Shepherd records that on the morning of 24th August he made a short inspection of the partial extraction activities. At that time he noted that some goaf falls that had occurred in 7 cut-through inbye and to the right of the accident site. He understood from reports that this area had been affected by some local geological structure.

6.4.2.2. Report by Mr Keith Rixon Refer Appendix 20(b)
Mr Rixon, Geotechnical Engineer and Manager of Strata Control Technologies Queensland Operations has had prior experience with Cook Colliery including the design of partial extraction panels. Following a inspection of the accident site on 4th September in a report to Mr Cunnion dated 12 September, Mr Rixon states '… it is clear that the sumps were not driven to design…'. Furthermore he observed '… the panel environment could be considered as one of normal roof and floor strata, low levels of structural defects and relatively high stress…' Mr Rixon further states '…the small was overloaded as the roof converged causing deformational features such as buckling of slabs between kink planes and spalling of large cleat bounded coal slabs from both sides…'.

6.4.3. Statement by the General Manager

Mr David Moult, General Manager Operations Centennial Coal Company Ltd, provided a statement to the Inspector on 11 January 2001 in response to questions from the Inspector. Refer Appendix 21. These questions related to the role of Mr Moult and Centennial Coal in the management of safety and health matters. 

6.5. Mine Managers Accident Investigation Report  Appendix 22
The Mine Manager submitted a preliminary report to the Inspector on 8th September 2000. The Mine Manager’s final report was prepared and submitted to the Inspectorate on the 8th October 2000. 

The Investigation into this accident has found that there is no conflict with of the evidence presented in the Manager's report. The investigation also concurs with the events and circumstances identified by the causal analysis in the Manager's report as being part of the contributing factors to this accident. 

The Manager's report contains a corrective action plan, which addresses a number of the factors that this investigation has found to have contributed to the accident.

6.6. Sequence of Events

6.6.1. Sequence of events up to commencement of 12 East partial extraction
a) Following the premature sealing of 601/602 panels and geological uncertainties in 401 and 502 panels, it was necessary to consider possible alternate areas of extraction.

b) Borehole data to the north of the main developments in 101 and 102 panels provided an indication of the Kennedy fault zone. However, no definitive data was available showing the location of the fault to the East of the mains. Interpolation suggested that an in situ reserve in 12 East of approximately 500,000 tonnes of coal could be available for exploitation bounded by the presumed position of the Kennedy fault to the north and East and the 10 East fault to the South. The decision was therefore made that it would be possible to exploit the reserve in 12 East by developing four pillar panels off one set of major development headings.

c) Early November 1999 Production using a Joy 12CM3 continuous miner commenced in 12 East developing headings from 102 mains panel and continued with a Joy HM9 continuous miner soon after.

d) 23 & 24 November 1999 Risk assessment was conducted on proposal for full extraction in 12 East using Breaker Line Supports (BLS).

e) Week ending 4 March 2000 First evidence of the Kennedy fault zone was encountered in 6 cut-through 12 East. This prompted a re-evaluation of the panel layout.

f) 20 March 2000 Report was received from John Shepherd relating to a mapping update of 12 East and 605 panels and geotechnical constraints to mining.

g) Week ending 25 March 2000 Development of sub panel 1 to the South off 12 East commenced.

h) April 2000 A further risk assessment conducted on proposal for full extraction in 12 East.

i) Week ending 6 May 2000 Difficult roof conditions encountered at 6 cut through, ‘C’ heading in sub panel 1 which necessitated the use of flexibolts at this intersection. The abnormal conditions were put down to approaching the 10 East fault.

j) 5 June 2000 The first right and left runouts off 12 East sub panel 1, 80m drives were completed. A decision was taken to access additional coal from beyond the eastern runout at 6 cut-through known as sub panel 2.

k) 13 July 2000 Report prepared by John Shepherd relating to geotechnical mapping assessment of 12 East Sub-Panels 1 and 2.

l) Week ending 15th July 2000 A major roof fall occurred at 2 cut through in sub panel 2 which trapped the HM9 continuous miner, two shuttle cars and the breaker feeder. All except for the two shuttle cars were recovered. Following a re-evaluation of the extraction method, the decision was made to undertake partial extraction using the sumping method previously used at Cook.

m) 25 July 2000 A report prepared by John Shepherd outlining stability of partial extraction in 12 East. Subsequently submitted with Part 60 application.

n) 25 July 2000 Report prepared by John Shepherd outlining geotechnical investigation of 12 East Panel roof conditions using a borescope.

o) 1 August 2000 A meeting held in Department of Mines and Energy offices, Rockhampton between Mr Walker and Mr Clark with Mr John Brady of Joncris Sentinel Services to review the draft development of the Part 60 for 12 East for partial extraction.

p) 9 August 2000 A Part 60 submission for the partial extraction of 12 East was prepared and submitted to Inspector Walker Department of Mines and Energy.

q) 15 August 2000 This submission was acknowledged by Inspector Walker with some specific matters requiring action by the Manager.

6.6.2. Sequence of Events from start of partial extraction to Wednesday 30 August 2000
a) Night shift Tuesday 22 August 2000 The sumping method of partial extraction was commenced following a meeting with the Undermanager.

b) Day shift Tuesday 22 August 2000 Dayshift crew continued sumping following a meeting with the Undermanager.

c) Monday 28 August 2000 Mr Iain MacPhedran, consultant to Cook Colliery, spoke to Inspector Alcock by telephone concerning the matters raised in Inspector Walker’s acknowledgment and how these should be addressed. Inspector Alcock dealt with this as Inspector Walker was absent on annual leave. It was arranged that Inspector Alcock would have a meeting on site with Mr MacPhedran on the following day, Tuesday 29th August 2000. 
d) Tuesday 29 August 2000 Inspector Alcock went to Cook Colliery and met with Mr Iain MacPhedran. The issues raised were addressed in a satisfactory manner and a written response containing the replies was provided by Mr MacPhedran at the end of the meeting. Mr Alcock also carried out an underground inspection, including 12 East panel.

6.6.3. Sequence of Events on Wednesday Day Shift, 30th August 2000 

Crew briefing

a) 06.50 hrs. Mr G Meredith, 12East panel deputy, and Mr G Dalbusco, received a shift briefing from Mr Alan Evans, the undermanager. Mr Evans told Mr Meredith and Mr Dalbusco that there had been a change in the mining sequence (9/2/11). Mr Evans indicated to Meredith and Dalbusco that night shift had flitted to D heading 6 to 7 cut-through in preparation to mine sequence 2 (as per 12 East panel - pillar sumping sequence plan for w/e 2/9/00). The changes were that sequence 5 was then to be mined followed by sequence 3 and sequence 4 (12/3/4-11). Mr Evans gave Mr Meredith a plan with sequences marked on it. Mr Evans also stated to Mr Meredith that two extra men would be working in the 12 East belt road installing secondary support, and a water spray was to be fitted to the Joy HM9 by Mr Ian Lancaster, fitter, to overcome an oil overheating problem. Mr Koch took in a new cable sock to change out on No 6 car. 

b) 07.00 hrs. The crew travelled underground via the drift and then by diesel man car to 101 track end.

Arrival of crew underground at 12 East

c) 07.20 hrs. The crew arrived at 101 track end. Mr Meredith talked to the nightshift deputy Mr N Davis, and recalls Mr Davis saying that the continuous miner was set up ready for production. Mr Dalbusco spoke to the night shift continuous miner driver Wayne Rumpf and recalled Mr Rumpf saying there was no problem with the continuous miner cutting out on his shift. The deputy, Mr Meredith, walked the conveyor belt road to inspect while the crew did pre-start checks on the Domino PET transporter, added fuel and water and then travelled in it to the crib room.

d) 07.30 hrs. Mr Meredith completed his belt inspection and arrived at the crib room where he read the night shift deputies report and completed the Belt Inspection report. The crew arrived, dropped off their crib bags and had a general discussion. Mr Meredith discussed the work with the crew with the aid of the crib room plan where mining would take place (6/2/8-11, 9/3/1-7). Mr Meredith then went to the face with the crew (9/3/5).

e) 07.35 hrs. The crew started panel preparation. The crew deployment was Mr Dalbusco - Continuous miner driver, Mr Koch - car No 6, Mr Maher - car No 5 and Mr Sandilands and Mr Warwick as timber men. Mr Koch replaced the damaged cable sock on his shuttle car. Mr Sandilands watered down the wheeling roads. Mr Maher got Mr Lancaster (fitter) to check out the Snap On fittings on the bucket of the Domino loader and then used it to clean up around the Breaker – Feeder. Mr Dalbusco and Mr Warwick went to the continuous miner. Arriving at the face they found the continuous miner was positioned in the D heading between 6 and 7 cut-through. Breaker props were already installed across D heading towards 7 cut-through. They had to pull up some more cable and water hose because there was not enough to start the sump. Mr Lancaster arrived at the continuous miner to check on what was required to fit the spray to it. 

f) 08.00 hrs. Mr Lancaster called Mr Gadsby to organise the required parts for the water spray and then left for the pit bottom.

Commencement of mining

g)  Mr Dalbusco was operating the continuous miner. Mr Sandilands and Mr Warwick were at the face. Mr Koch was operating shuttle car No 6 which was the first to be loaded. Mr Maher was still cleaning in front of the feeder – breaker and removed 3 or 4 more buckets of coal. Work continued as normal. 

h) 08.00 hrs. Mr Meredith stayed at the face for the first car or two and then left to carry out panel inspection 9/3/8-9).

i) Mining was continuing without incident. There were no signs of unstable roof or rib in the immediate break away area (5/4/1-2). Mr Sandilands had noticed the roof starting to work in 7 cut-through, inbye of the sump position. A couple of extra props were put up in front of the breakers. The area settled down then (8/3/17-18). The roof had previously fallen (8/2/14-15).

6.6.4. Sequence of Events leading up to the breakdown of the continuous miner 

a) 09.00 hrs. The continuous miner was approaching the 9m mark (6/2/19-20). After Mr Dalbusco, the continuous miner driver, had loaded the second last shuttle car he heard two distinct bumps, which he thought, came from the roof (6/2/19-21). He then decided to pull the continuous miner out of the sump. Just before tramming, a piece of coal (about 1.5 to 2 m long and 300 mm thick) fell out opposite the left drill rig (6/2/22-24). He trammed the continuous miner back about 300 mm when it stopped tramming. The pump motor stopped and the machine went quiet. However the lights were on the continuous miner indicating power was still to the machine. 

b) Mr Dalbusco tried several times to restart the machine from the remote control (6/3/4-5). 

c) Mr Koch was driving the shuttle car that had just been loaded and took this car to the boot end to unload. Mr Maher drove his car (the final car for that sump) to the continuous miner and was waved away by Mr Dalbusco (6/3/4-5). Mr Maher returned to the boot and informed Mr Koch that “Wally (Mr Dalbusco) broke the miner”. Both Mr Maher and Mr Koch then went back to the face to assist (5/2/5-8).

6.6.5. Recovery of the continuous miner 

a)  Mr Dalbusco tried to reset the continuous miner at the electrical box (5/2/12-13, 8/2/8). 

b) The roof and ribs could be heard working on the left hand side after the continuous miner stopped (6/3/11-12). The miners started to set some props (5/2/15). The roof settled down and the roof was tested behind the continuous miner and found to be drummy (6/3/15-18).

c)  Mr Meredith had completed his first inspection and recorded the findings in the relevant part of the statutory report and was returning to the face area when he became aware that there was a problem with the continuous miner.

d) Mr Dalbusco requested an electrician to find out why the continuous miner had stopped and to reset power. The crew discussed what could be the cause and originally thought it to be an over temperature trip as there had been numerous trips due to this in the past few days. The crew also realising that the left rib had fallen against the side of the continuous miner then concluded that the coal was pushing against the stop button (6/3/9-10).

e) The crew set some props at the rear of the continuous miner (8/2/19-21).

f) Mr Dalbusco unsuccessfully again attempted to reset the continuous miner at the left rear electrical box and also again using the remote (6/3/21-23).

g) The deputy arrived at the face. He had experienced of similar problems in NSW and expressed displeasure with the location of the stop switch. Mr Meredith instructed the men to set temporary roof supports, on top, beside and behind the machine (9/8/5-7). Mr Meredith recalled the area being quiet (9/3/20). The roof was sounded and was a little ‘drummy’. He then left the face to make a ‘phone call to the surface to call for an electrician and a fitter for the continuous miner (9/3/20-21).

h) 09.15 hrs. Mr Maher rang Mr Barry Williams (Surface Competent Person), (Manager’s Report, 5.6.1, page 50, 9:15am) and told him that the continuous miner was down, that the crew were setting props and asked for an electrician to be sent to the face. Mr Meredith had also gone to call for an electrician. Mr Williams asked Mr Gadsby to chase up the electrician and then received a call from Mr Lancaster (fitter) at the pit bottom saying that the wrong parts had been sent down for the spray that he was working on. Mr Williams asked Mr Lancaster to wait for the electrician who was coming down and to take him to the panel where the continuous miner was down. Mr Williams then received a phone call from Mr Meredith requesting that the fitter be sent to the continuous miner as well in case he was required. Mr Meredith then returned to the face to check on the crew. 

6.6.6. Events leading up to Mr Maher being trapped
a) While Mr Meredith was away, Mr Dalbusco had started to try to break up the lumps of coal lying on the left hand side of the continuous miner. He stood under the temporarily supported roof and reached out with the sledge hammer as far as he could and dropped it onto the lumps (6/4/3-6). 

b) After a short while, Mr Sandilands stood in a similar position and tried to roll lumps back away from the continuous miner using a drill steel (8/2/22-24).

c) Mr Warwick then attempted to move the coal lumps (8/2/22) using a similar technique.

d) Mr Sandilands then had another attempt (8/2/23).

e) The Tom Props set between the top of the continuous miner and the roof were becoming loose because the head of the continuous miner was creeping down and this was taking weight off the rear of the continuous miner. Mr Koch was standing behind the left corner of the continuous miner with his back against the tail holding the loose props. 

f) Mr Maher then said that he would have a go. Mr Sandilands then went to get some more wedges to re-tighten the Tom Props.

g) Mr Maher attempted to lever the lumps off the side of continuous miner with a drill steel. He was standing about 1 m forward of the left rear of the continuous miner. He then passed the drill steel back to Mr Koch. He had loosened a piece of coal and stepped forward up onto some loose coal to pull pieces of coal away. The intent was to clear a path for the steel to lever the coal away from the stop button (6/4/10-12). Mr Koch recalls Mr Maher standing in a manner with his left shoulder turned away from the left rib of sump (5/3/10-11). Mr Sandilands was walking away to get some timber (8/3/1). Mr Koch and others were watching the rib.

h) The roof was very quiet and there was no indication of any problem or cracking of the rib (6/4/13). 

i) The rib suddenly let go without any warning (6/4/14). Mr Koch called out: "Look out John" (5/3/12). John turned towards Mr Koch and the rib came in catching him across the back. It fell from the corner of the sump to a point about 3m into the sump. The rib broke up as it fell. Mr Maher was in a standing position with a big lump of coal resting against him. The lump was about 1m x 1m x 300mm thick (9/8/10). John said his foot was caught.

6.6.7. Recovery of Mr Maher 

a)  Mr Meredith returned at this time and Mr Maher was conscious and talking. Initially it was thought that Mr Maher was trapped by his left arm because a piece of coal was resting on it and this was thought to be the main injury (7/1/14). 

b) Mr Dalbusco pushed this lump off the arm and Mr Kock and Mr Warwick attempted unsuccessfully to move the lump resting on Mr Maher’s back. Mr Dalbusco and Mr Sandilands then joined them and they were able to roll the lump off Mr Maher and over the back of the continuous miner, knocking out a prop in the process.

Call for assistance

c)  Mr Meredith ran to the crib room to dial 555, the emergency number (9/8/14-15).

d) 09.40 hrs. Mr Williams received a report from Mr Meredith that a man was caught by the arm, it looked broken and to get an ambulance. Mr Williams asked if the first aid vehicle was required and then handed the surface competent duties over to Mr Gadsby so that Mr Williams could go underground and take the emergency man car in to the track end. Mr Gadsby said to take Mr Ray George (diesel fitter) in case of problems with any diesels.

e) 09.45hrs. Messrs Koch, Warwick, Dalbusco and Sandilands freed Mr Maher's foot and then removed Mr Maher from the side of the continuous miner to the middle of the roadway outbye of the continuous miner (6/5/3-4). Mr Sandilands ran to the cribroom to get the stretcher (8/3/4-5). On the way back he met Mr Meredith who took the stretcher and asked Mr Sandilands to make the Domino loader ready for transport to the track end while he took the stretcher to the face (9/8/19-20). On his way to the face, Mr Meredith met Mr Warwick who had come out to look for a stretcher as well. The two of them then carried the stretcher to the face area. Messrs Koch, Warwick, Dalbusco and Meredith loaded Mr Maher onto the stretcher. He had to be placed in a half sitting up position because he was extremely uncomfortable lying down.

f) 09.48. Mr Lancaster received a message to take the Domino PET transporter from track end into the panel as a man was hurt, so he drove straight to the cribroom.

g) 09.49. The Ambulance Communication Centre received a call from Ms Lisa Caulton, the 
mine secretary, advising them of the accident.

h) 09.55 hrs. Mr Meredith rang the surface to alert that the injuries were worse than first reported and said that John was in pain and very distressed. 

Transport of Mr Maher out of the mine

i) The crew carried Mr Maher on the stretcher to the Domino Loader which was parked inbye of the boot end in ‘B’ to’ C’ 6 cut through. On the way the stretcher was put down a couple of times as John said he wanted to sit up (8/3/7). The stretcher with Mr Maher on it was then put on to the Domino. 

j) Mr Sandilands drove the Domino to the 101 track end and Messrs Koch, Dalbusco and Warwick rode on top of the machine with Mr Maher to provide assurance, comfort and to keep a check on vital signs. 

k) John appeared to be breathing and responding until the Domino reached 101 track end (7/2/8-10). Mr Warwick was holding Mr Maher’s hand and at about 40m from the track end Mr Maher squeezed Mr Warwick’s hand and then let the pressure off and it was thought that he had gone unconscious (6/5/12-14).

l) When the Domino arrived at the track end the emergency man car was there waiting. 

m) Mr Williams arrived at the pit bottom and asked Mr Greg Fry, the outbye deputy, to man the telephone at the pit bottom. The man cars at the pit bottom were moved out of the way and Mr Williams took the emergency man car to the track end.

n) 10.15 hrs. The crew arrived at the track end and transferred the stretcher with Mr Maher on it from the Domino loader to the Emergency man car that had been driven in by Mr Williams (8/3/8). Mr Dalbusco and Mr Lancaster then checked Mr Maher’s pulse on his wrist and neck and could find no pulse or chest movement. He was very swollen around the neck and face and there was no stomach movement. The stretcher with Mr Maher on it was then taken out of the Emergency car, laid on the ground and CPR and EAR commenced with the crew taking turns (6/5/14-19). The crew members continued with CPR until the ambulance officers arrived at track end at about 10.35 hrs.

o) 10.20 hrs. Mr Williams ‘phoned the surface, spoke to the ambulance personnel and informed them of the situation. He was told to “keep pumping, we are on the way”. The Ambulance officers then proceeded underground.

Arrival of ambulance and call for doctor

p) 10.35 hrs. The two ambulance officers together with Mr Evans, the undermanager, arrived at the track end. The ambulance officers asked for a doctor to be called and for the police to bring him out. The ambulance officers took over the CPR and EAR.

q) 10.45 hrs. At the request of the ambulance officers, Mr Maher was loaded into the Emergency man car and was driven by Mr Williams to the pit bottom, together with Mr Lancaster, Mr Dalbusco and the two ambulance officers. Mr Lester Anderson, of the Mines Rescue, was picked up at the fuel depot at 8 cut through and was asked by Mr Williams to see if the ambulance men needed assistance.

r) 10.55 hrs. The Emergency man car arrived at the pit bottom. The Dolly car had been shunted into position ready for the Emergency man car to be attached. The hook-up was carried out and it was taken to the surface.

s) 11.00 hrs. The Emergency man car arrived at the surface where Mr Maher was unloaded from the stretcher and put onto the ambulance trolley. CPR and EAR was continued and Mr Maher was put into the ambulance. The doctor and nurse arrived so Mr Maher was taken out of the ambulance and the doctor and nurse worked on him until the doctor pronounced Mr Maher deceased at 11.08.

6.7. Collation of  the Evidence

6.7.1. 12 East Mine panel design and method of work

a) A formal review of risks or risk assessment was not conducted to assess the hazards and controls pertaining to the sumping method of partial extraction.

b) The premise for overall panel strata stability in the partial extraction proposal is set out by Shepherd in Appendix 3 of the Part 60. 

c) In his report, Mr Shepherd draws attention to centrally located remnant core pillars accepting full tributary loading. Figure 2 of his report specifies the required dimensions of the core pillar and attached stooks for a pillar between C and D heading. However in Figure 2 the sumping design for the two pillars between B and C heading does not conform to the same minimum core pillar and stook size. Reference to Figure 1 shows in total that there are three centrally located core pillars designed for sumping with a minimum dimension less than 22 m. These show minimum dimensions of 11 m, 16 m and 19 m. This is in conflict with the stability mechanics of the proposed method whereby centrally located core pillars are able to accept full tributary loading. This suggests an inconsistency between the design principles and the actual sumping design plan provided to the mine. 

d) Further reference to Figure 2 shows that other pillars are not designed with three corner stooks the same as that specified for the C heading pillar in Figure 1. This indicates either the same design for corner stook was not required or the plan has not been prepared in accordance with this requirement.

e) It is therefore unclear from the report by Shepherd in the Part 60 as to the design requirements for sumping of all pillars. 

f) In the Part 60 Section 5 Method of Extraction two plans dated 21/7/00 are referenced which form the basis for the proposed mining method. Plan titled '12 East panel sumping sequence dated 21/7/00 drg no. 12ES-4' is a copy of Figure 1 in Shepherds report with some changes made to pillar development inbye of 6 cut-through.

g) Plan titled '12 East panel sumping sequence dated 21/7/00 drg no. 12ES-3' is similar to Figure 2 in Shepherd's report with the following differences. It excludes reference to minimum core pillar size and minimum stook size dimensions for stooks S1, S2 and S3. It includes reference to minimum stook size for C heading pillar of 10 x 10 m and includes width of sump, depth of sump and fender size. This suggests that minimum corner stook size only related to C heading pillars.

h) However neither of the plans showing method of extraction fix the location of the first sump in a sequence by measurement with reference to the centre of intersection or side of pillar. The design angle for the sumps was not marked in any plans or work instructions. 

i) Measurements from these plans show the design alignment of the right hand sumps in the headings was 240º. 

j) The design of the partial extraction layout was changed from that proposed by Shepherd. Sump width was increased from 3.3 to 4 m and fender width increased from 2 to 3 m.

k) Reference to plan Drawing No Cook_Plan _A1 dated 6 Sept 2000, demonstrates that the three designed sumps could be located within the roadway from 6 to 7 cut-through.

6.7.2. Weekly work plan for 12 East

a) A plan titled '12 East Panel Pillar Sumping Sequence dated 25/8/00' set out the places to be sumped and the sequence of sumping for the week ending 2/9/00. It is understood the plan also shows the location of actual sumps mined in the previous week. 

b) The plan is not approved by the Manager or Undermanager.

c) The plan shows a number of deviations from the '12 East panel sumping sequence dated 21/7/00 drg no. 12ES-3' as submitted in the Part 60. These are:

i) Sumping has been conducted along the inbye rib of 7 cut-through  

ii) Pillars have not been formed inbye of 6 cut-through between B and C heading and between D and E heading.

d) The plan shows a number of inaccuracies including:

i) The mining of a sump on the outbye rib of 7 cut-through immediately to the left of D heading which was not actually mined.

ii) Conversely the sump No 10 on the outbye rib of 7 cut-through immediately to the right of D heading is shown as 9 m from the corner when in fact it was only 4 m from the corner.

The inaccuracy related to the position of sump 10 seriously compromised the intent of the plan. 

e) The plan provides for large stooks to be left at the pillar corners of each intersection in C heading. This conforms to the minimum stook requirement in C heading.

f) The plan intends a 9 x 9 m stook to the left of sump No 64. However, the incorrect location of the previously mined sump 10 compromised the accuracy of the work plan.

g) The plan provides for the holing of stooks on other pillar corners in places. This is considered poor mining practice. This indicates that the work plan did not require a minimum corner stook size.

6.7.3. 12 East Actual Workings

a) The actual depth of the sump No 64 is estimated to have been 9.5 m measured perpendicular to the rib line, slightly deeper than the maximum depth of 9m in Manager's rule.

b) Reference to Drawing Cook_Plan_A1, 6/9/00 and the location of sump No 64 shows three deviations from the work plan which have reduced the size of the remnant stook. 

i) Firstly the sump driven to the right in 7 cut-through on dayshift Tuesday 22nd August, denoted sump No 10 and immediately inbye of the accident site was not mined in accordance with the design location. This non-conformance resulted in a reduction of the plan surface area of the design corner stook by approximately 11 sq m.

ii) Secondly sump No 64 was developed at 230º, shallower than the design angle of 240º. This non-conformance resulted in a reduction in the plan surface area of the design corner stook by approximately 17 sq m. (The shallower angle of the sump in effect also exposes more rib for the design sump depth. In the case of the actual sump the increased rib line is estimated to be 1m).  

iii) Thirdly sump No 64 centre line was 3.5 m inbye of the design location. This non-conformance resulted in a further reduction of the plan surface area of the corner stook by approximately 26 sq m.

c) Two sumps were not mined in accordance with the plan resulting in the corner stook being much smaller than the design. These were sump No 10 on 22/8/00 and sump No 64 on 30/8/00 at the time of accident.
d) The net result of not mining to plan was a potential loss in stook size of  54 sq m. 
e) The plan surface area of the corner stook was only 21 sq m. 
f) The actual remnant or core pillar width has been determined to be approximately 22m, which complies with design. Hence core pillar strength had not been reduced below design specifications.

6.7.4. Geotechnical factors

a) Structural features

i) The coal cleat in the vicinity of the accident was measured as 243º and 248º.

ii) The sump was mined at 230º and sub parallel to the coal cleat.

iii) The design sump angle was 240º, which is closer to the cleat angle.

iv) This close alignment of mining direction and cleat is not generally favourable under normal mining conditions. 

v) The stook showed signs of extensive structural failure along the coal cleat planes on the left rib of the sump. The right rib of the sump showed minimal rib failure.

vi) Low cohesion at contact between coal and roof stone assisted the displacement of the rib slabs.

b) Coal Strength

i) The coal strength had been determined to be 6.5 Mpa (Shepherd) which is at the lower end of normal coal strength range.

ii) The width of the coal stook was 4m (at widest point) resulting in a w:h ratio of 4:2.8 or 1.4. 

c) Stress

i) Shepherd on 13 July reported elevated virgin stress (lateral or horizontal stress) zones in 12 East associated with adjacent faulting causing roof instability. There was evidence of slickensides at the roof contact near the accident site indicating past movement from pre-existing stress in the roof probably related to the vicinity of the 10 East fault. This slickensiding is considered to have assisted the rib failure.

ii) The mining abutment pressure on the stook (corner of pillar) increased as mining of the sump proceeded.

6.7.5. Rib failure mechanism

a) While mining the sump witnesses, including Sandilands, noticed the roof starting to work inbye in 7 cut-through. This suggests that abutment pressures were acting on the immediate environment as would be expected in partial extraction. The stook is believed to have commenced to yield or deform from this increased abutment loading. 

b) As the sump was nearing completion, it holed the inbye sump No 10. It is derived that the loud bumps that Dalbusco heard were an indication of the stook starting to yield. 

c) The first rib fall towards the front of the sump occurred that struck the forward stop button of the continuous miner immediately prior to tramming out the continuous miner.

d) After this further noise was heard coming from the roof and rib. This indicates pillar deformation continued causing further failure of the coal along the cleat. Semi detached slabs of coal were formed parallel to the left rib line in the sump.

e) No further strata noise was heard. 

f) The second rib fall is considered to have occurred as these detached slabs failed in a toppling action. The lack of any further noise indicates that the low roof contact cohesion and shear failure at a mid seam height parting ultimately created unstable slabs of coal. A large slab of rib coal approximately 3.5 m in length toppled out and struck Mr Maher.

6.7.6. Response of crew to the loss of continuous miner traction

a) Dalbusco recalls a long piece of coal falling out opposite the drill rig just before commencing to reverse tram. 

b) Dalbusco commenced reverse tram and only moved about 300 mm when the continuous miner stopped. Lights were still on indicating power to the machine.

c) Initial attempts were made to restart the continuous miner by using the remote and at the rear left side electrical control.

d) The crew then realised that the rib fall had pushed against the stop button, thus isolating power to the pump motor and traction. The stop button had to be reset before the continuous miner could be trammed out.

e) The control system design for the machine does not provide a means to override the stop button from the remote. 

6.7.7. Work Environment

a) The ventilation was satisfactory and there was no indication of heat stress. The continuous miner was not operating and it was quiet in the sump. 

b) Prior to the accident the sump area had been working before and after the continuous miner stopped and previously mined areas had caved. These factors are believed to have created significant concern amongst the crew to recover the continuous miner as quickly as possible.

c) The left side of the continuous miner was only 0.5 to 1.0 m from the rib line. The evidence suggests that there would have been considerable spillage on the floor. Clearance over the top of the continuous miner was estimated to be less than 800 mm. These factors significantly limited the opportunity to install immediate and secure support of the rib.
6.7.8. Hazard awareness

a) The roof was sounded on a couple of occasions after the continuous miner broke down with witnesses reporting it to be drummy. 

b) Mr Meredith instructed the crew to erect timber support from floor to roof, from top of continuous miner to roof and beside the continuous miner.

c) Three miners attempted to clear the coal from along the side of the machine. These miners placed themselves in a position where they were exposed to the unsupported rib approximately 1.2 m away.

d) The witnesses make no mention of attempts made to scale the rib. However, at least one miner was watching the rib at the time of the accident.

e) The level of awareness shown by the crew prior to the accident indicates that the extent of the rib hazard was not fully appreciated. It appears that the on the job assessment of the hazards was not carried out in a systematic manner.  

6.7.9. Recovery of continuous miner

a) Six weeks prior to this accident a major fall had occurred in 12 East leading to the recovery of the continuous miner and the loss of two shuttle cars.  

b) The MED, continuous miner extraction device, was located outbye in the panel. From the interview statements it appears that use of the MED was not considered at that stage. The reason may have been because the continuous miner was not trapped by fallen roof material.

c) The procedure relating to the recovery of a continuous miner was not signed or dated. This indicates the procedure was not implemented at the time of the accident. 

d) The actions taken by the men conform to the recovery procedure to install roof support as determined by the deputy. The recovery procedure makes no mention of rib support nor does it highlight an awareness of rib conditions. The procedure does not include the conducting of a 'on the job assessment' of the hazards unique to each task.
e) A method of work to retrieve machines from under unsupported roof was recognised as a necessary control arising from the previous risk assessments.

6.7.10. Emergency Stop Buttons

a) A formal risk assessment was not conducted to assess the suitability of the HM9 continuous miner for the sumping method of partial extraction. Furthermore a risk assessment was not done to consider the full implications of the removal of the drill rigs.

b) Therefore, there was no opportunity for the machine operators and engineering personnel to physically examine the machine to assist in their assessment of the machine suitability for partial extraction.

c) The continuous miner had two emergency stop buttons on each side of the machine, one forward and one near the rear. These are considered necessary when cutting and bolting using machine mounted fixed rigs and personnel are accessing both sides of the machine.

d) The forward stop on the left side was exposed without any form of protection to prevent inadvertent activation from falling material. 

e) Two hoses, which passed in front of the button, increased the exposure of the button from falling material. These hoses also passed outside of the steel frame of the machine.

f) While undertaking partial extraction in remote operation mode persons would not have been required to access the side near the front of the continuous miner. The position of the front stop buttons meant that for most of the cutting cycle they were in a 'no-go' area.  This essentially negated the need for the forward emergency stops. 

g) The drill rigs had been removed prior to partial extraction commencing. However it appears that there was no consideration at the time given to removing the forward emergency stops.

6.7.11. Machine suitability

a) Several crew members expressed the view that the Joy HM9 continuous miner is a large machine for this type of work.

b) Previous partial extraction including sumping was carried out using a Joy 12CM11 which is a smaller machine than the HM9 in the following manner:

i) Overall Length 
HM9 

10.830 m
12CM11
10.211 m

ii) Machine height
HM9

  1.425 m
12CM11
  1.067 m

iii) Machine width
HM9

  3.000 m
12CM11
  2.692 m

iv) Weight est

HM9

  58-62 t
12CM11
  50-55 t 

c) Reference to Drawing Cook_Plan_A1, 6/9/00 and sump 64 indicates a shallow entry by the continuous miner into the sump and the sump was also mined at a shallower angle than design. The larger HM9 would make mining to design more difficult than the 12CM11.

6.7.12. Supervision

a) The Undermanager was in the panel on a daily basis and reported to the Manager. However, his reporting was verbal rather than in writing. Hence no record is available of daily observations made or records of compliance with the mining plan or any actions taken arising from his inspections.

b) The Registered Manager is required to carry out a weekly inspection in accordance with CMA Section 60. The last inspection made by Mr Cunnion prior to the accident was on 27th July 2000. The Undermanager, Mr Evans, carried out the intervening weekly inspections. 

c) Mr Evans has a First Class certificate and his name is in the Mine Record Book as manager. The inspectorate had not been advised that Mr Evans was the Acting Mine Manager, as required by CMA Section 51. 

d) The panel deputy has a direct supervisory responsibility for ensuring that the work is carried out in a safe manner. The deputy was in his second shift in control of the panel.

6.7.13. Training
a) Mr Evans states that he discussed the Part 60 for Partial extraction with the crew prior to the commencement of second working extraction. The records show a session lasting 40 minutes at the start of the shift. There are no records of a training plan or performance criteria used or method used to assess the level of crew understanding. There is no indication that the discussion with the crew addressed the hazards identified in the previous risk assessment. 

b) Evidence from crew attendees indicates no mention of control over sump location or discussion on corner stook stability or other the matters pertaining to Shepherds report appended to the Part 60.

c) Mr Meredith, who was in his second day as 12 East production deputy had received no formal training in the Part 60 for partial extraction. Also he had not previously worked in a panel undertaking partial extraction. 

d) His records show he had considerable prior experience with full extraction in the Southern district of New South Wales. In his statement (9/1/9-14) Mr Meredith describes the coal rib conditions from his experience in NSW prior to June 2000 as softer where the coal broke up into smaller pieces. The mining conditions at Cook are different and thus present different hazards.

e) The induction training provided for experienced personnel undertaken by Mr Meredith does not include strata control as a topic. This training plan also does not address safety management plan or hazard management plans as a topic. It does include spontaneous combustion and evacuation procedures. 

f) In his statement Mr Meredith states that:-

i) He commenced at Cook on 22 August. In his first week he undertook 2 days experienced miner induction, one day as extra man in 12 East assisting the crew and deputy and one day as outbye belt deputy. In his second week he worked on Monday as 12 East deputy  (no production taking place) for second half of shift and on Tuesday 29/8 as 12 East production deputy (9/2/1-9).

ii) He was not aware of how the sump locations were located (9/5/19-21).

g) Mr Meredith stated he had previously learnt from discussions with Mr Shepherd and Mr Cunnion that the roof was span sensitive. Mr Giles mentioned rib hazards in the induction, however Mr Meredith recalls no mention of controls for rib hazards. 

h) The evidence indicates that Mr Meredith had not been provided formal training of the strata hazards identified in the mine safety management plan.
i) Mr Meredith has since been provided training on strata control following the accident.  

j) Mr Meredith had also not been trained in the method of work to a standard enabling him to carry out his obligations in accordance with the CMA.
k) No records have been found to show the crew had received training in 'Local Risk Control Processes' prior to the accident.

l) Formal training on rib hazard awareness does not appear to have been conducted for the crews working in 12 East. Rib crush and slabbing was seen as a potential hazard from the risk assessment carried out in April 2000 and mentioned by Mr Shepherd in the Part 60. 

m) The crew comprised all experienced miners with previous history including bord and pillar, partial pillar extraction and full pillar extraction. The total experience of the crew and deputy was determined to be in excess of 90 years.

6.7.14. Communication
a) The Undermanager had daily meetings with the deputy and crew members to discuss any changes to the weekly sequence plan.

a) Before the start of dayshift on 30th August Mr Meredith received a preshift briefing on the status of 12 East panel from Mr Evans. Mr Evans discussed a change to the mining sequence on the plan for the week ending 2/9/00 with Mr Meredith and Mr Dalbusco. This change did not affect the immediate activities leading up to the accident. There were no matters of concern pertaining to the progress of partial extraction communicated. 

b) Communication between the crews on the two shifts was verbal and carried out in a routine manner. The two deputies had communication both verbally and via the written deputies reports.

c) Mr Meredith discussed panel conditions with the night shift deputy Mr Davis at 101 track end as did also Mr Dalbusco with Mr Rumpf, night shift miner driver. There were no matters of concern relating to mining conditions verbally communicated. 

d) Relevant work documents were kept in the crib room and were readily available to all concerned.

e) A clear method of displaying information was in use at 4 cut-through crib room.

6.7.15. Work method control

a) The crew and/or the deputy determined the centre line location of each sump as the sump was driven. The location of sumps was not fixed on a plan or marked underground. 
b) Two sumps, No 10 and No 64 were driven contrary to the plan. This indicates ineffective control of mining operations. 

c) Extraction plans are a Manager's rule and must be adhered to. There appears to be no system to check and record against compliance with the plan.

6.7.16. Safety Management System

a) Risk assessments are required to be conducted of Principal Hazards in accordance with GR 61 and the Approved Standard. These risk assessments form a basis for the development of hazard management plans. A strata control Hazard Management Plan is required in accordance with GR 61.   

b) The Strata Control HMP in the 12 East crib room was recently updated on 15 May and includes reference to the outcomes of the risk assessments up to and including April 2000.

c) Subsequent to 15 May the method of mining was changed from full extraction to sumping.

d) The Part 60 stated that strata control actions and responses will be conducted as the Strata Control Hazard Management Plan dictates. However the latter plan had not been based on a risk assessment of the sumping as intended for 12 East. Sumping however had been carried out previously at Cook.

e) The risks associated with double sided sumping were not analysed.

a) In the absence of a subsequent risk assessment pertaining to the sumping method of mining, the two previous risk assessments identify hazards and controls considered relevant to the circumstances of 30/8/00. These include:

i) Manager's rule for recovery of machines from unsupported areas. 

ii) Minimum stook size and design to be agreed and complied with.

iii) Manager's support rules, deputy inspections, experienced operators, rib support, SOP, tool box talks, employee hazard awareness of cleat direction and operator safe zones to control hazards arising from excess rib spall due to cleat direction causing injury to operator.

The evidence shows that these controls from risk assessments had not been implemented in all cases.
6.7.17. Audits

a) There is no record of personal verification audits being conducted in 12 East panel in accordance with Section 10.1.2 of the Strata Control Hazard Management Plan.  

6.7.18. Fatigue
a) The shift had started at 07.00 hours and the accident happened at approximately 09.25. This was the second shift of the week after a three day break and all the crew members resided in Blackwater during the working week. It is not considered that fatigue was a contributing factor.

6.7.19. Emergency response

a) From the sequence of events and surface log the evidence shows:

i) At the time Mr Maher was trapped his injuries were assessed as a broken arm and this was conveyed to the surface control. It was not until some fifteen minutes later that his injuries were reported to the surface as more serious. 

ii) The ambulance was called at about this stage, about 25 minutes after the accident. From the time of the accident to reaching the track end has been estimated as 40 minutes. 

iii) The ambulance officers arrived approximately 15 minutes after John Maher had been brought to the track end. 

iv) At this point about 1 hour after the accident the doctor was called.

v) From the time the ambulance officers arrived at the track end to the surface was approximately 25 minutes. 

b) The road from track end into the panel was observed to be very rough in places which would not have assisted the timely transport of Mr Maher.

c) The recovery required the use of two modes of transport vehicle, rubber tyred and rail car. This has changed in recent years from a single rail mode of transport. 

d) A number of the crew members were trained in first aid and applied CPR.

6.8. Causal Analysis

The method of causal analysis was carried out using the ICAM (Incident Causal Analysis Method) model from the BHP Incident Investigation Guide. ICAM is a BHP development and adaptation of the Reason model for accident causation. Professor James Reason of the University of Manchester, UK has developed a model of accident causation that integrates the concepts of individual human error and the error shaping influences of the organisational environment. The Reason model has been advocated by the International Civil Aviation Organisation and applied by the Australian Bureau of Air Safety Investigation (BASI) since 1993. It has been used in this investigation, with the acknowledgement of BHP, in order that the findings into the cause of the accident can be identified in a systematic manner and thereby generate recommendations to prevent similar accidents both at Cook colliery and industry wide. 

6.8.1. Absent or failed defences 
These failures result from inadequate or absent defences that failed to detect and protect the system against technical and human failures arising from the individual/team actions, task/environmental conditions and organisational failures. These are the last minute measures, which failed or were missing and did not prevent the outcome after an active failure.

a) Corner stook was smaller than design surface area

b) Crew did not recognise the magnitude of the rib hazards

c) Rib was not supported

d) There was no means of over-riding stop button

e) MED was not used to recover the continuous miner 

6.8.2. Individual and team actions 
These are errors or violations that have an immediate adverse effect and are typically associated with personnel having direct contact with the equipment.

a) Two sumps were not driven in accordance with design

b) Crew did not carry out a thorough 'on the job' risk assessment

c) Crew members made several attempts to clear coal from a position where they were exposed to unstable rib 

d) Crew did not scale or support the rib

e) John Maher positioned himself between continuous miner and rib

f) Delayed call for medical assistance

6.8.3. Task/Environmental Factors
These are the conditions in existence immediately prior or at the time of the accident. These are task, situational and environmental conditions that directly influence human and equipment performance in the workplace.

a) Crew members were not aware of the requirements for sump location that were critical to achieve stook stability

b) The sump was sub parallel to the cleat

c) Deputy was not trained in the Part 60 showing method of work and or strata hazards from the Hazard Management Plan

d) Part 60 did not highlight the hazards and controls pertaining to the sumping method

e) The partial extraction design plan did not clearly specify stook sizes for all pillars

f) The work plan did not specify stook dimensions for all pillars or the break off position for the sumps

g) Deputies were not reporting compliance or non compliance to the plan

h) The Undermanager did not make written reports following inspections of panel 

i) Verification audits were not carried out for 12 East during sumping 

j) Procedure to guide recovery of continuous miner was not known

k) A sense of urgency was created by roof conditions and the recent loss of other machines under roof falls

l) There was a confined space with unstable rib and roof to access the stop buttons

m) Stop button was in an unguarded position

n) Hydraulic hoses were across the stop button increasing exposure to inadvertent stoppage

o) 12 East road was rough in places 

p) Severity of the injuries was not immediately recognised 

6.8.4. Organisational factors
These are system failures, which led to the task/environmental conditions. They may lay dormant or undetected for a long time within an organisation and their repercussions may only become apparent when they combine with the task/environmental conditions to breach the system's defences.

a) Training: Training provided was not adequate to ensure the deputy and crew had a thorough understanding of the plan and the hazards to be controlled.  

b) Organisation: The system for supervision lacked accountability for performance of work in accordance with design and mine procedures.

c) Error enforcing conditions: The absence of a systematic process to ensure compliance has allowed unsafe conditions to develop and failed to mitigate against the performance of unsafe acts

d) Procedure: The work plans were inadequate to control mining activities in 12 East. 

e) Procedure: The procedure prepared for the recovery of machines was not implemented.

f) Design: The hazards pertaining to this double-sided sumping method were not assessed in a formal manner.

g) Design: The principles of design to ensure stability of workings were not clearly communicated by the designer. 

h) Hardware: The suitability of the Joy HM9 continuous miner for the sumping method was not subjected to risk assessment.

i) Housekeeping: The housekeeping standards on machines were inadequate to protect hydraulic hoses and allowed the hoses to compromise the operation of the stop button.

j) Defence: The emergency preparedness for the recovery of an injured person was less than effective in some aspects. 

The ICAM chart showing the linkage in the accident causation from the organisational factors through to the accident are shown in Figure 1.

7. FINDINGS

Prior to the incident the continuous miner had become immobilised in an unsupported sump after a rib fall. The crew set about re-powering the machine after installing roof support. This required resetting a stop button in a confined space environment where there was a risk of further roof and rib movement. The stop button was located towards the front left side of the continuous miner. While attempting to gain access to the stop button Mr Maher was fatally injured by a further fall of rib coal. 

The strata abutment pressure had significantly weakened the rib coal to a point of instability. The degree of instability apparently was unknown to Mr Maher. The unstable rib suddenly fell striking Mr Maher before he could react to a warning from his fellow workers. 

The investigation found that following the immobilisation of the continuous miner the crew failed to assess the extent of the rib hazard. Three crew members followed by John Maher placed themselves in a hazardous position while attempting to reset the stop button. The small size of the stook contributed to the increased rate of rib failure. Recovery equipment, a continuous miner extraction device (MED), was in the panel which if used should have allowed for the continuous miner to be retrieved without putting persons at risk. There is no evidence that the use of the MED was considered.

The underlying cause for the accident is found to be system failures in the organisation at Cook Colliery and Centennial Coal. These system failures have contributed to the circumstances whereby the continuous miner became immobilised and to the development of the hazardous rib conditions where the accident occurred. Management systems failed to mitigate against the behaviour of persons when faced with these hazardous conditions. 

The investigation has found that there were deficiencies in mine design practices whereby the design criteria for mining 12 East was not clearly communicated to the mine from a outside provider. This lack of clarity led to a situation of further distortion of the design by the Mine Management when the mine work plans were prepared. The work plan provided to the crews was found to be deficient in that it failed to provide clear instructions to the mining crew in a manner that ensured places were mined in accordance with the plan.

The training that was provided was inadequate to ensure the mining crews had a thorough understanding of the mining method and the hazards. Furthermore the deputy in 12 East at the time of the accident was provided little opportunity to gain knowledge of the mining method and strata hazards. 

The organisation lacked an effective supervisory and reporting function to ensure work was conducted in a safe manner and in accordance with mine plans. There was no system to audit compliance to the plan.

A risk assessment had not been carried out to identify the hazards associated with the sumping method of mining undertaken in 12 East. The suitability of the continuous miner for the planned mining method was not examined in a systematic manner. This should have identified the inappropriate position of the stop buttons on the continuous miner. Controls from previous risk assessments that bear relation to the circumstances of the accident had not been implemented in all cases. 

The procedure to be applied in the event of a breakdown of a continuous miner in an unsupported area was not implemented. Finally, similar to other traumatic situations the crew and mine employees made every effort to assist Mr Maher and provide emergency first aid. The investigation found however that the emergency response actions taken to recover Mr Maher from the mine and his subsequent treatment by a medical doctor was delayed in some instances.

8. RECOMMENDATIONS

8.1. Work method control  

Control of work is a key element of a safety management system.

a) Documents that set out the method of mining must clearly identify those design standards, hazards and controls that are critical to the safe application of the plan. 

b) Knowledge of these standards is essential for supervisors to exercise their duties. 

c) The supervisors must ensure that work is carried out in accordance with these design standards. 

d) Non conformances with design must be reported and corrective action taken accordingly. 

e) Management should conduct commissioning audits of the workplace prior to the commencement of new systems of work and reinforce the standards.

8.2. Risk Assessment and application of controls

Risk management is an important management tool to engineer a safer and more efficient working place. 

a) Where the scope of intended activities is known to be appreciably outside the parameters of previous risk assessments then risk management methodology should be re-applied. These circumstances include:

· Prior to commencing work by a new or modified method of work,

· Prior to commencing work with a new or modified piece of equipment,

· Following a significant change in mining conditions.

b) It is of paramount importance that all the controls from a risk assessment are implemented in their entirety. 

c) Ongoing audits and reviews must be carried out to ensure the continued safe performance of work.

8.3. Suitability of machines for mining in unsupported areas

'Fit for purpose' machinery is a fundamental requirement to reduce risks in the workplace. Currently the industry uses remote controlled coal cutting machinery in situations where these machines are under unsupported roof at various stages of the cutting cycle. When machines become immobilised in unsupported areas a temptation is introduced for persons to take risks.

a) Prior to using machinery in such circumstances a formal risk assessment should be carried out to identify and eliminate or reduce the potential causes for machines becoming immobilised. These causes could include such things as inadvertent operation of stop buttons.

b) During the performance of work machine inspections should ensure that the risk of inadvertent stoppage is not compromised by inadequate housekeeping.

c) Manufacturers should examine opportunities to build and modify coal cutting machines to minimise the exposure of the control system to inadvertent or nuisance stoppages.

d) Australian Standards should be reviewed to consider allowing for controlled over-riding of safety devices.

e) Consideration should be given to applying technology that allows for safe and practical over-ride of various control functions from the remote control in circumstances of necessity.

8.4. Training 

Training is a function that ensures an adequate level of competency is achieved to enable people to carry out their duties in a safe and effective manner. This is of critical importance in circumstances of increased risk as is the case of second working extraction.

a) Mines should establish standards and procedures to ensure the method used to deliver training and conduct assessment is carried out in a competent manner. 

b) Trainers must provide instruction on those matters arising from risk assessments that are critical to the safe performance of work. Assessments must be carried out in a manner that ensures adequate understanding by the trainees.

c) Records of training material and assessment must be maintained to confirm content of assessment and attendance and to provide for the planning of refresher training.

d) Deputies should be fully trained on the mine Hazard Management Plans and relevant work procedures.

8.5. Management of risk taking behaviour

The behaviour of mineworkers confronted with hazardous circumstances can sometimes be influenced by the attitudes of those people around them to safety. A culture that values safe methods of work is to be encouraged to minimise risk-taking behaviour. 

a) Mineworkers should apply 'on the job' risk management principles, which are amenable to the safe performance of work in all circumstances. 

b) Management must show leadership and commitment to ensure that safe work procedures are complied with.  

8.6. Recovery of machines from unsupported areas

Contingency plans are a key element of a safety management system in the event that normal strata controls fail and machines become trapped. In these circumstances mineworkers need to be trained and competent in a procedure to work in hazardous strata conditions.

a) Procedures should be developed based on risk assessment. Consideration must be given to the hazards to personnel from unstable roof and rib strata conditions. 

b) This procedure should be augmented by on the job risk assessment of particular conditions.

c) The procedure should be presented in accordance with an acceptable standard that provides clear guidance to the user.  

8.7. Recovery of injured workers    

Emergency preparedness systems at mines provide a strategy to manage any conceivable emergency that may develop. Such plans should include the recovery of injured personnel.

a) Procedures for the recovery of injured persons should be regularly tested and reviewed. This review should include the protocol for the notification of injuries and ability to obtain back up medical assistance.

8.8. Mine design plans  

The design criteria that affect safety and health must be clearly communicated and understood by the end user. 

a) Mine design for extraction panels should be validated against the design criteria. Those criteria critical for the safe implementation of the design should be clearly identified in a manner readily recognisable by the end user.

b) Proposals for second working extraction should highlight those matters arising from design and risk assessment that are critical for safe mining. Leaving these matters in a separate risk assessment is not clearly communicating the plan.
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DEFINITIONS

· Boot end
This is the receiving hopper situated on the end of the panel


conveyor. It accepts the coal from the shuttlecar.

· Bord and Pillar
A method of  underground coal mining where bords (driveages) 

 and cut-throughs are driven, usually at right-angles to each other, to form pillars which support the roof.

· Brattice (Cloth)
Fire-resistant fabric or plastic partition used in a mine passage to


confine the air and force it into the working place.
· Cleat
Parallel cleavage planes or partings crossing the bedding and along 


which the coal breaks more easily than in any other direction.

· Continuous miner
An electric powered machine used to cut coal from the face and 

load it into the shuttle car. It has a horizontal rotating drum with picks which cut the coal at the front and a conveyor running the length of the machine which takes the coal from the front as it is cut and loads it out at the back. It is used to drive roadways in longwall mines and as the production machine in bord and pillar mines. Abbreviated to CM or miner in places. 

· Domino PET
A diesel engined, rubber tyred vehicle used to transport people, 


tools and materials underground.

· MED
Miner extraction device for pulling continuous miners out of 


entries when they are unable to exit under their own power.

· Partial extraction
Removal of part of the pillar in order to recover as much of the 


coal as safely possible.

· Part 60
General Rule Part 60 of the Coal Mining Act 1925 – 1981 requires


that if the area of pillars formed by first workings will in any way


be reduced, then the manager shall send to the inspector full details


of the proposed scheme of work and work shall not commence 


until the inspector has acknowledged this in writing.

· Rib
Name given to the coal walls of the roadway. These are the sides of


the pillars.

· Shuttle car
An electric powered machine used to transport the coal from the 
continuous miner
to the start of the conveyor belt. Abbreviated to


car.

· Slickenside
Geological term for slippery facing in coal seam or the roof

· Spall
Coal falling off the ribs.

· Stook
Small blocks of coal left after partial extraction of the pillars, the 

                                           remnant coal between the drives into the pillars.

· Sumping
One method of partial extraction in which sumps, or drives, are 


driven into the pillar a specified distance and angle.

· Track end
End of the rail track at its farthest distance from the pit bottom.


· TARPS
Trigger Action Response Plans. Plans which show what response is 


to be made to specified triggers, including detection of methane, 


failure of ventilation, etc.
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