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Mine Layout
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Panel Geometry

e Longwall face width 153m
e Chain pillars 45m x 115m (solids)
e Roadways 5.2m wide and 3.3m high ™™o teen—

115m

e Joy Longwall

e 89 face supports

® Support capacity 1170 Tonnes
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Resource Regulator Video summary of LW303 floor break




Outburst and Goaf Floor Emission History
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Outburst and Goaf Floor Emission History

@ Outburst CO2

@ Outburst CH4

® Outburst Mixture
a=»Goaf floor Emission
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T
Historic Goaf Floor Break -LW23 B

--------------------------------------------------------------------------------------------------------------------------------------------------------------

° Increasing Carbon dioxide trend 10 days prior to first break
° Carbon dioxide levels increased 80m from structure coincides with a small spike of Methane

e  Secondary suspected floor break 30m post strike slip fault zone combined with a Methane signature for deep fracture and
connectivity to lower coal measures

LW23B Gas Make in Strike Slip Fault Zone
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Secondary suspected floor break - ¢ LWTGCH4%
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Historic Goaf Floor Break -LW25

LW25 Gas Event
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° Increasing Carbon dioxide trend 3 days prior to floor break i S .
° Methane spike and signature for deep fracture and connectivity to lower coal measures =
° Gas concentrations peaked at 2.35% CH4 and 1.54% CO2 I
° Associated with geological structure
° Common to all events is vertical geological structures extending to lower seams and have an

impact on regular strata behaviour mechanics
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Lithology below Bulli Seam

e

APPIN WEST LW705 ACARP C23009 METROPOULITAN S872 LOCATED IN TG301 1-2 C/T

® Unique lithological sequence
when compared to adjacent
mines

COAL CLIFF SANDSTONE 5m

: Oom 2=
BULLI COAL SEAM m

SHALE AND SANDSTONE
UNNAMED MEMBER 1

e Diagram shows section
below LW705 Appin West
compared to current mining
area Metropolitan

BALGOWNIE COAL SEAM UNNAMED MEMBER 1

LAWRENCE SANDSTONE

BALGOWNIE COAL SEAM

CAPE HORN COAL SEAM | LAWRENCE SANDSTONE

UNNAMED MEMBER 2
CAPE HORNE COAL SEAM

HARGRAVES COAL SEAM

7 UNNAMED MEMBER 2

e Wongawilli Seam not
continuous at Metropolitan

UNNAMED MEMBER 3

HARGRAVES COAL SEAM
WORONORA COAL SEAM

2J{NOVICE SANDSTONE
LAMINITE (SANDSTONE AND SHALE)

WONGAWILLI COAL SEAM

e Woronora Seam and
overlying carbonaceous
units within fracture
envelope of Longwall

LAMINITE (SANDSTONE AND SHALE)

KEMBLA SANDSTONE

WORONORA COAL SEAM
AMERICAN CREEK COAL SEAM

AMERICAN CREEK FORMATION 60m
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Vertical Distribution of Gas

® Trend of increasing methane Gas Composition - CHa/(CHA+C02)
composition with depth ok e wxeox o
Bulli
Balgownie

Cape Horne

® The transition from Carbon dioxide to Car Mcstone above Worondrs
methane occurs approximately 30 to
50m below the Bulli Seam

w
(=]

American Creek

Lower American Creek

=
=
=

e Numerical Modelling indicates depth
of softening 40 to 50m

Tongarra ‘

Depth below Bulli Seam - m
7 g

Woonona I

e At Metropolitan Methane is a
signature for deep softening and 250

connectivity to lower gas reservoirs E
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Lateral distribution Bulli Seam Gas Compositio

--------------------------------------------------------------------------------------------------------------------------------------------------------------

® Lateral gas composition - 100% CO2
- 75% CQO2
controlled by geological - 50/50% CO2/CH4
- 75% CH4

structure (North/south

©-100% CH4

trending Dyke/fault zone)

® Current mining area (Area 3)
predominately CO? with
virgin core results 90-100%
CO? at 13-18m3/t

Localised vertical

displacement faulting

= 4
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Dyke -~ Sill intusion
and cintlered coal

Downdipall
higher.CO2
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Geotechnical Factors -Depth of Cover

peanodq Depth of cover varies from 540m to 420m
—E——




Geotechnical Factors —Stress Orientation




Geotechnical Factors - Geological Structure

i_i 1 El = : Lty ok it ,,, F . g . . . .
1 1 L | ‘ A 1 ® 2 significant strike-slip faults in adjacent
H 1 H H .45 LW304
ﬁ — = s 1f ¥ i
IR ’.‘C;? N f_ T 1.  F-0008 strike slip fault zone
T ﬁ 'Nl‘g*{' 3 1 f;‘_: g £} — 3 xoutbursts
H' : Q H | ; N ; 5 " _:_ —  3xFloor breaks
B L HIHE -H T
D | | h ~ B -4} :?_ : 2.  F-0027 strike slip fault zone was first
L] L D A PN g -,.. intersected during the development of
i ] | | ISR . MG304. There was no evidence of F-0027
; | [ | : 1 Kl during MG303 development or in the
1 B E 3 il § subsequent geological mapping for LW303.
T_\ I v T/ a T This fault has now been intersected in
K Fyn B 4 71 \/ MG305 and associated with 1 potential
FH+545/%F iﬁ‘-w V7 outburst event
_I_/~+/ | 1 4 AL LY/ A, /
! F [ _/l e WA Wi 7 7 /
% T 3 i ® No apparent faulting in the Bulli Seam
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Longwall Visual Analysis

--------------------------------------------------------------------------------------------------------------------------------------------------------------

® Face loading
— over 12 minutes
— not abnormal

e 2 distinct zones of

500
. . 450
yleldlng ChOCkS System Press 350 bar Bl 400
Hi-set pressure 390 bar i
— 8to 20 Yield - 428 bar

N s 300

— 30to65 s
% 200

e Shearer stopped in

M G /r Leg Pressure. LVA Mine, LW303 o

hours, 21 Mar 2019 17:10 to 19:10 (e
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Longwall Face Mapping - Post Event

e Longwall standing é @
for 6 days <= T
® Face conditions [ ] ]%
typical of normal / [ L);
mining Lol | |1
il . A
e MGandTG SR B
conditions typical of
normal mining
e No evidence of 0 mreaa
geological structure o
in the Bulli Seam e Gthw;wzoa
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Ventilation quantities at the time on the inundation.
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LW intake 61m3Sec
LW face 48m3Sec
LW return 43m3Sec
LW Bleeder
18m3Sec with 5
m3Sec bleeding
through the goaf.

Main vent system
consists of 2 x
Faktwoods fans in
parallel with a total
guantity of
280m3Sec at a
collar pressure of
3.4Kpa.
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Tube Bundle Monitoring LW303 Return
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Tube Bundle Monitoring Point
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Identifying likely source of gas

e ~3 Million m3 of gas released in first week

e To identify the likely source of gas several assumptions were made
including:

—  Depth of Fracture
—  Fracture Profile
— @Gasin Coal

— Gasin interburden between coal seams

Peabody .



Identifying likely source of gas

® Depth of fracture and fracture geometry was based on numerical modelling both
specific to Metropolitan with consideration to work at neighboring mines.

® Gas composition and content for coal seams including interburden between seams
was based on: 1) gas samples retrieved during cross measure drilling; and 2) gas
sampled obtained from surface to seam bores.

ARERZ T

i

a) Mode of failure. b) Incremental shear strain.

Figure 1: Computer model of cyclic floor fractures below a longwall panel. R TIMCIRN.

a) Cross section of fractures on the panel edge.

Coal Seam Thickness (m) Distance from Bulli Seam Floor (m) Gas Content m3/t Gas composition (CH4/CH4 +C02)
Bulli 2.9m Oom 10.5 0.3

Balgownie 1.57 (net coal 1.48) 11.9 8.6 0.17

Cape Horne 0.8 (net coal 0.8) 22.9 10.3 0.25

Hargraves 0.445 (net coal 0.345) 29.1 10.0 0.25

Woronora Coal (upper split) 0.75 (net coal 0.0) 49.3 1.78 0.84

Woronora Coal (Lower split) 1.01 (net coal 0.71) 50.4 10.5 0.81

Wongawilli 3.24 (net coal 2.485) 74.8 7.3 0.9
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Identifying likely source of gas - Calculation

® The gas composition and content
data was applied to a conceptual
profile of softening and fracture

Longwall 303 Floor Break
Conceptual fracture profile below longwall

10 < > below the longwall
Extraction - 163m Void Width
o L Bulli seam
: 20 40 60 80A 100 120 140 160 180 . .
i co, Predominant : ® The softened zone may be imagined
Z to resemble a bath tub sitting below
20 3 .
= the longwall. The length of the tub is
30— 2 —! estimated at approximately 100m
i |43 _ Bl with consideration to goaf reloading
=) CH, Predominant &
\m \ 4 Woronora Seam LN
50 T e . S e Fr
5 e Based on this information we were
_ unable to quantify all gas coming
------- Profile ———— (Cape Home Woronora 1
—— Bulli ——— (Cape Horne ——— Woronora 2 from Coal S€ams alone
——— Bulli ———— Hargreaves —— 'Woronora 2
——— Balgownie ———— Hargreaves — Wongawilli
——— Balgownie Woronora 1 — Wongawilli

Longwall

Figure 3: Model interpretation of mining induced floor fractures.
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Identifying likely source of gas

e The conclusionis that a large portion of the total gas released is contained in the
interburden between the coal seams in particular interburden above Woronora.

® The total interburden accounts for 84% of the gas with only 16% in coal seams

GAS VOLUME m3 LW303 Floor Break
contribution by formation Estimate of gas origin

Bulli

Balgownie Interburden 276,057
- 801 Coal Seams
algownie ,
16%
CH Interburden 195,395
Cape Horn 111,286
Hargrave Interburden 409,186
Hargraves 59,722
W1 Interburden 934,927
Woronora 1 I
W2 Interburden 235,457 5
Woronora 2 110,978 Interburden
84%
Wonga Interburden first 10m 440,354

Wonga Interburden 2nd 10m

Wongawilli
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Bulli Seam Gas Drainage
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Cross measure Drainage Patterns

e Designed to maximise the number of intersections with LW mining induced floor fractures
e Designed to reach 50m depth and the Woronora Coal Seam

® Fracture characterisation based on Strata Control Technologies numerical modelling work

ek &
\ MG303 ;‘C;
S

Roadways

Fractures

Longwall

Figure 3: Model interpretation of mining induced floor fractures.

>
|

Longwall

Roadway Plan View

Figure 4: Plan view of cyclic floor fractures below panel.
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Longwall 304 Hazard Prediction Plan

Gas Inundation risk ranked using a colour code system

The drivers used for changing gas inundation likelihood include:
° The occurrence and nature of geological structure (faults and dykes)

° Proximity to historic events (LW303);

° Depth of cover

° Goaf square up and development of full abutment loads

° Stress notches, stress pinch points or high stress zones

Controls

° -Remote mining not required. No access to LW return network Gas Inundation Risk Level
) MODERATE: Remote mining in place and cross measure drainage holes, No access to LW return network Low

. -Remote mining in place, cross measure drainage holes and increased awareness for signs and

. Low to Moderate
symptoms, mine personnel refresher on zone, No access to LW return network

Moderate to High

ARD PRED ON AND ONDAR PPOR
: (\ ,” B e o o i
i i Cons i centers 6 e i a 305 6 cort %
[
" S = 7 il |/ R
> P pis 2 3
3 : — ”n‘i- 2 i 3
= i }} z H e - I p
[ H 3 ~
= : o €| i‘ H L=y
p = 5 : ! £ £ D= ,-7J’_°L, —— R e 1 mrmeesntens ;
S 2 i e 15 e - e M - pe— B s ] r— e -
i L —— o S e deciebamd Bty T el ) oy e e e ———
£ § i R (S § A = - ax= e e
b s ;i 4 E o
- IE £ I 5 HE ] x
3 & &t / 2 oo
(EEL {0 1 L4 1LAT Ld . 1 S P b P R R U e 100 % o) S o R ST L R |
| | == bl [ 1 § . , 1 ] A B AN Zrvll I EEERE l
- ~
& i ' 4] { { i

Peabody 8



Remote Mining Preparation LW304

Design and Implementation of Longwall Camera Network

Upgrade Longwall PC’s
Purchase and implementation of KMC Pitch Steer Software and supporting hardware

W e

Crew training for Pitch Steer
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Longwall Cameras




Production Rates

e Despite challenges with horizon control, strata control and wait times to access face the
experience so far with remote longwall mining is considered successful.

e The graph below presents cycle time (minutes/shear) for both LW303 and LW304
e Remote longwall mining generally reduces hazard exposure (dust, strata, gas).

2019

67
i I i i .

Peabody .



Longwall 303 Gas Emission

Questions?
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