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Violent ejection of gas and/or coal or
rock with the potential to cause
Injury or death through physical

harm or irrespirable atmosphere.
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Presentation Notes
What is an Outburst?  For anyone that’s not sure: It’s a violent ejection of gas and/or coal or rock with the potential to cause injury or death through physical harm or irrespirable atmosphere.



Colliery No. of SiZe in Gas Geological Structure
Outbursts | tonnes
Appin 22 2 - B8 mainly CHyq & | Predominantly strike slip faults; mylonite
(20 on dykes. ZOnes.
Erimstone 2 el (20 MWainly dyke related structures with strike
slip movement.
Corrimal 4 12 CHay & CO5 wheer zone associated with minor faulting
(closed) & dykes.
Eemira 2 &0 - 100 (0 normal fault with mylonite.
(closed)

Metropolitan =7 1-150 tnainly g Predominantly with dykes & faults that
with tifior exhibit slicken sides & mylonite.
arnounts of

CHy
South Bulli 7 1 - 300 mainly OOy | Strike slip faults with mylonite; dyke zones
& thrust faults.
Tahmoor 8 5 - 400 mainly COx Mainly strike slip faults; with
dylees (1107 - 135%) & thrst faults:
mylonite usually present.
Tower 19 1- &0 mainly e Mainly strike slip faults with dylkes.
West Clhiff 250 4 - 350 mainly CHy Predominantly strike ship faults (1007 -
with Clato 1107 with slicken sides & mylonite; dykes
the NE and thrust faults have been associated with
devel opment outbursts.
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Presentation Notes
There have been more than 400 outbursts reported in the Bulli Seam.   250 of those occurred at West Cliff Colliery.  So as operators we take this threat very seriously.


COLLIERY DATE No. SIZE (AS STRUCTURE
KILLED | (tonnes)
Metropolitan | 10 June 1896 [ Unknown | COy | Dyke and soft fault zone
Metropolitan | 27 July 1926 ) 140 oo Fault with Jm throw
Metropolitan | 2 December ) 90 COv | Normal fault wath 0. 3m
1954 throw
Tahmoor | 24 June 1963 l 400 COn | Behind a dyke associated
with strike slip movement
south Bullt | 23 July 1991 ] 300 COp& | Thrust fault with 35 cm of
CHy | mylonttie coal; very high
235 PIESure.
West Chft | 23 Janwaty 1 330 COp | Intersection of £ strike
* 199 slip structures; 30 cm of
mylonitic coal
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Outbursts have caused numerous fatalities over the years and this slide shows that all of those fatalities involved CO2 gas due to the violent nature of CO2 outbursts and its properties.


Ejection of Coal or Rock
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This slide is of an outburst at Appin back in 92.  It shows the significant amount of coal that’s been displaced.



.

Ejection of Coal or Rock
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This CO2 outburst at Tahmoor, resulted in a Fatality back in 1985.   Often CO2 outburst are so violent that Continuous miners are thrust backwards several metres.  This slide clearly shows the cab of the miner was buried in coal and stone  



B
Ejection of Coal or Rock
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Tahmoor attempted to reduce the threat of outbursts by remote mining.   Here we can see a ABM20 buried by an outburst which propagated from the rib.


B
Cone Shaped Cavity
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Another outburst showing the conical cavity and geological anomolies which are typically associated with outbursts.  There appears to be a fault on the top LHS and a dyke on the lower RHS.


B

Cone Shaped Cavity
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Yet another outburst showing the typical conical cavity formed and the huge amount of coal and rock displaced.



Factors Assoclated With Outbursts

e Gas
— Pressure (mPa)

— Content (m3/tonne)
— Composition (%CH, - %CO.,)

eStructure

oStress 3 |
«Coal Strength @_53% T
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At West Cliff the gas composition in the gate roads transitions, from predominately 90-100% methane at the top end of the blocks,  to 80-90% CO2 at the lower end of the blocks .  The in-situ, pre-drainage, gas contents, range from 10-14 m3/tonne, for methane and 8-15 m3/tonne, for C02.   It’s at the lower end of the blocks, in the C02 zones that proved too difficult to reduce gas levels to mine under normal conditions.


Outburst Warning Signs

Describe the warning signs in two words:

UNEXPECTED
CHANGE!
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More cutters than usual
Change In direction of cutters
Greasy backs

Reddish brown tinge

Poor roof or ribs

Good roof or ribs

Sudden seam dip
Abnormally hard or soft face

Chemicals being blown out from rib holes
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I have quized numerous fellas underground and everyone was able to list a handful of outbursts warning signs and had a solid, general understanding of the outburst Management Plan,   even blokes who spend little time on the face.  This demonstrates that West Cliffs training is “right on the money”.    While West Cliff undertake refresher training for their employees on site,  they also send their employees down to the Southern Mine Rescue Station for a yearly refresher.  The fellas down there do a fantastic job and further reinforce the issues regarding outbursts.  


e Conical Cavity in the face or ribs. (small outburst)

e Mylonite zones

« Other geological features such as faults or dykes

e (Calcite bands

 Marked increase or decrease in noise from the strata
« Gas

e Coal spitting from face or face bulging
 Wetribs or face
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WET ribs or face indicate possible elevated gas levels particularly if associated with gas hissing and bubbling from face and ribs.
Drippers can indicate increased local stress in the roof. 
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This slide shows some workings at Appin – A continuous miner cut from RHS of picture to LHS.  A 3 tonne,  CH4 outburst occurred,  under FULL crew conditions.  Luckily no-one was injured.  
Whilst cutting, Outburst warning signs were noticed – but disregarded due to the known location of the structure.  The structure was deemed to be NON Outburst because it (the structure) had no history of outbursts when it was intersected in previous blocks.  Coring requirements were NOT as comprehensive as they are now.   The Outburst Management Plan was changed as a result of this incident.
 


What to do If Warning Signs Are Noticed?
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Outburst Warning Signs

« Unexpected changes in the mining
environment may indicate the potential for

an outburst to occur.
o If these warning signs are unexpected:

DEPUTYS
S TATION

Stop Mining
and Inform
The Supervisor
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The Outburst Management Plan -
Protection

What happens when we
“STOP and REPORT”
outburst warning signs
to the Section

Supervisor ?
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* |nspection by Mining Supervisor.
* |nspection by Undermanager if warranted.
« UMIC & Geologist investigate if warranted.

e Authority To Mine Is revoked if Geologist Is
required.

e Outburst Risk Review Team considers Geologists
findings.
e Outburst Risk Review Team may authorise normal

mining or other requirements such as further
drilling.
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At West Cliff ATM’s were revoked about 10 times since threshold limit values were raised.  On every occasion the geologist deemed the area safe to mine, with no further action required. 


What else will we find In
the Outburst
Management Plan?
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The Outburst Management Plan

1.Prediction

2. Prevention

3. Protection
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The Outburst Management Plan - Prediction

Prediction

 Drill hole logs (from survey) used to identify and map

structures. f:{\

e Core samples.

 Geological mapping. I (,E‘D%
« Surface 2D & 3D seismic. ; ° ;é’ﬁ
e QOutburst Risk Review Team meetings. !:’
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“ The Outburst Management Plan -
Prevention

Prevention

 Drilling and Gas Drainage.

 Reduce gas content below Outburst Threshold

_ImIts.

(Insufficient gas pressure left to generate an
outburst.)

e COAL
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Total Gas Content
m3/t
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Threshold Chart

West Cliff Qutburst Threshold Chart

14.0 14
13.0 13
12.0 12
11.0 Outburst Threshold n
Level 2
9.0 No Mining 0 -
/ 9
8.0 i\lormal Mining with increased / \ 8 §
70 . Outburst Threshold . V%
-V drilling and coring regi . C E
6.0 /—rﬂy Normal Mining under currernt Level 1 5 O
' OMP conditions and drill =
5.0 5 F
4.0 4
3.0 3
2.0 2
1.0 1
T T T T T T T T T O
0.0 0.1 02 03 0.4 05 0.6 0.7 0.8 0.9 1.0
100% CO2 Methane / (Methane + Carbon Dioxide) 100% CH4
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Changes must be approved by dept.


Gas Drilling - Design Basis
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When mining areas above Outburst Threshold level 1
but below Outburst Threshold Level 2, in a CO2
environment, the boreholes are spaced to a maximum
of 20m and cover the entire area within that zone - with
only one branch per hole.
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Coring Design

BELOW BETWEEN
THRESHOLD THRESHOLD LEVEL 1 & 2
LEVEL 1
No Structure 150m spacing in a CH, 75m spacing in a CH, environment and 50m spacing in
environment and 100m a CO, environment on the basis of worst case sampling

spacing in a CO,
environment on the basis
of worst case sampling

i Routine closely spaced Within 10m either side of structure on both sides of the
Projected Structure
. samples as determined by roadway in all roadways at 10m intervals, starting 10m
(by geologist) not the Outburst Risk Review before predicted zone.
confirmed by drilling Team
i Maximum 10m either side o Within 10m either side of structure on both sides of the
Confirmed Structure ' Om either side of ithin 10m either side of both sides of th
structure for each road to roadway in all roadways.
be driven.
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In relation to the raising of the threshold limit values, the reassuring thing is that above and beyond the drilling that would normally take place, more cores are taken at closer spacings.


Drilling / Coring Plan — No Structure

Core Locations — No Structures
(Above Threshold Level 1 & Below Level 2)

PANEL WIDTH DRAINAGE
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|1 |
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| f i | \i | core
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o | oramace votes || R | LocaTIONS
o — — = L 20m MAXIMUM ; : :
; g | |
CORE ‘ B y “
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From talking to a few operators and deputies who have experienced outburts first hand it can be concluded that many outburts are propagated from the ribs or from a corner in the face.  So flank holes drilled either side of the roadways within a 1 to 5  metre envelope and drilled at least 10 metres ahead of the roadway being driven offers reassurance.  Also,  flank holes are put on suction and therefore reduce gas content and pressure and they hopefully locate structures.  


Drilling / Coring Plan — With Structures
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ROADWAY INTERSECTING CONFIRMED
STRUCTURE (IDENTIFIED BY DRILLING)

T

Core Locations — With Structures
(Threshold Above Level 1 & Below Level 2)

J—

ROADWAY INTERSECTING PREDICTED STRUCTURE
NOT IDENTIFIED BY DRILLING

FIRST CORE 20m MNMUM
INBYE PROJECTED STRUCTURE

=l
im HAX |
BEMEH(URE$|
—t
..-'"‘-"-F-'-lln I
- I

FIRST CORE ®m MNMUN |
QUTBYE PROJECTED STRUCTURE [

SAMPLE
LOCATIONS

el
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Typical drilling plans — drainage patterns

APPENDIX 3 - 1

CROSS HOLE DRAINAGE

L

>

//)N =

EXAMPLES OF TYPES OF DRAINAGE
PATTERNS USED FOR CROSS HOLE

’—‘ DRAINAGE ’—‘

PLAN: XOOINOO7W
REVISION: 2
FILE: AS—-1264/1



Presenter
Presentation Notes
Important to note the improvements in gas drainage over the years.  There is a lot more expertise in this field.  Serious injuries were comman because so much was unknown.


Prevention

WEST CLIFF COLLIERY
DEPUTY'S PLAN

AUTHORISATION TO MINE
BENSON PANEL

REF BEN-2005/01

LEVEL 1

DEPUTY'S DISTRICT

ACCURACY OF PLAN CHECKED WEST CLIFF COLLIERY &3,
- INSEAM DRILLING SAMPLE
Sy AND STRUCTURE PLAN
Sive SCALE 1:1000
GAS DRAINAGE SUPT U
AT SCALE IN MET
SEQLOGIST BENSON PANE|
APPROVED AS-1503
DATE
ONDER MANAGER IN' CHARGE
L8

DATE
MINE_MANAGER

RECEANG T0 Staoce

NEAM FOLE (sumveven)
MYLONITE ZONE

FAULT - SLIP/STRKE

DYKE
PROJECTED STRUCTURE
DUTBURST LUCATION

SOFT COAL
SUDDEN GAS MAKE
TONE
BOGGY

RETURN / /
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The Authority to mine outlines: Gas drainage hole location, core sample results, deputies weekly plan and provides details of any structures.


.

The Outburst Management Plan -
Protection
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Routine training in Outburst Awareness
The identification of outburst warning signs

Use of First Response Rescue and Escape
equipment

The abillity to suspend mining and initiate an
Inspection of the face area at any time should
outburst warning signs be observed
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Before transitioning into the predominate CO2 environment where some level 2 mining can be expected, all operators are given outburst awareness refresher training. 



 Self Escape

Familiarity with equipment (SCSR)
Speed is critical
CO2 toxic to breathe @ 5-10%

« Consider Rescue Options
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No one is required to perform a
rescue

Risks must be considered
Leadership

Confidence

Have a plan

Where is a place of safety
Back up people required
Equipment required
Restore ventilation
Recovery of situation

| Rom@s
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Everyone is trained in self escape.  It is also reassuring to consider the numbers ofr mines rescue trained personal at West Cliff.   We have five blokes trained up on the wkend day shift, super-unit which comprises 16 men.  Once again I have to mention the excellent training provided at the Southern Mines Rescue Station.  The blokes down there instill in us, -  the brigadesmen, the skills we need to have confidence in the rescue procedures, and rescue equipment.
Hopefully we never have to use those skillls.
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