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EXECUTIVE SUMMARY

This End of Panel (EoP) report has been prepared in accordance with Schedule 3 Condition 9 of the Dendrobium
Development Consent (DA 60-03-2001). The EoP report outlines the measured and observed impacts during the
extraction of Dendrobium Area 3B (DA3B) Longwall 18, and presents monitoring results and analyses compared

to relevant impact assessment criteria and predictions in the DA3B Subsidence Management Plan (SMP).

Dendrobium Longwall 18 is located within Consolidated Coal Lease 768 and is the tenth panel to be extracted in
DA3B. Extraction of Longwall 18 commenced on 2 December 2021 and was completed on 17 May 2022. The
extracted longwall has a length of 1018 metres (m), a void width of 305m (including first workings) and a maximum
cutting height up to 3.9m.

The extraction of underground coal reserves from DA3B provides benefits at international, national, state and
local levels. lllawarra Metallurgical Coal (IMC) provides an essential supply of coking coal to BlueScope Steel for
its steelmaking production, and for export to overseas customers. Operations at Dendrobium Mine represent

continuing significant capital and operating investments in the Southern Coalfield of New South Wales.

Continuing benefits occur through continuity of employment, export earnings and government revenue. From the
operations of Dendrobium Mine, IMC paid approximately $52.7 million in government royalties during the general
period of Longwall 18 extraction i.e. the months December 2021 to May 2022.

Subsidence movements resulting from the extraction of Longwall 18 were monitored along lines and points within
the SMP Area. The measured ground movements after the extraction of Longwall 18 are generally similar to or

less than the predicted values.

During the extraction of Longwall 18, 24 new surface impacts were identified. These impacts are labelled as
‘DA3B_LW18 001" to “DA3B_LW18_024”. These impacts were observed on natural features.

At tributary monitoring site LA4_S1, a Trigger Action Response Plan (TARP) level of Exceeding Predictions was
recorded for Electrical Conductivity (EC) and pH, and a Level 1 trigger for Dissolved Oxygen (DO). No adverse
changes in water quality are noted in Lake Avon and Lake Cordeaux. New or recurrent iron staining has been
noted on Wongawilli Creek, WC21 and LA5. The observations are likely related to recovery of groundwater levels

and the reactivation of iron-rich springs near creek channels.

TARP triggers for surface water hydrology were identified at Donalds Castle Creek (DCS2; DCU); DC13
(DC13S1); WC21 (WC21S1); WC15 (WC15S1), LA4 (LA4S1), LA3 (LA3S1) and LA2 (LA2S1). Water flow
performance measures were met for Longwall 18. Analysis of available surface water flow observation records

for Wongawilli Creek did not trigger a TARP for any months assessed during the Longwall 18 period.

The average daily inflow to Area 3B during Longwall 18 extraction was 4.5 ML/day which represents 50% of total
mine inflow for the period (a similar proportion to Longwall 16). Compared with the previous longwall, the total
mine inflow increased by 11% whereas the inflow in Area 3B decreased by 14%.

Seepage losses from Lake Avon have been estimated by regional and local scale numerical models to be in the
range of 0.09 to 0.89 ML/day as at the end of Longwall 18. The estimates are within the tolerable loss limit of 1
ML/day prescribed by Dams Safety NSW and supported by the low levels of tritium and carbon-14 in mine inflow

water in Area 3B.



Longwall 18 passed beneath, or within 400m of Swamp 149, 14, 35a/b, 151 and 150. A Level 3 TARP for shallow
groundwater remains in place at Swamp 14 from previous longwalls. No TARP triggers were recorded in other

swamps in the Longwall 18 study area

Reduction in aquatic habitat for over 2 years at Donalds Castle Creek and WC21 constitutes a Level 3 TARP

trigger. No TARPs have been triggered with respect to Wongawilli Creek.

Three Aboriginal cultural heritage sites were visited, with no impacts related to the extraction of Longwall 18

observed.
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1 INTRODUCTION

1.1 Approval and Legislative Requirements

Dendrobium Longwall 18 is located within Consolidated Coal Lease 768 and is the tenth panel to be extracted in
DA3B. Extraction of Longwall 18 commenced on 2 December 2021 and was completed on 17 May 2022.The
extracted longwall has a length of 1018m, a void width of 305m (including first workings) and a maximum cutting
height up to 3.9m

This EoP report has been prepared in accordance with Schedule 3 Condition 9 of the Development Consent
(DA60-03-2001 — MOD 9) (Table 1). The EoP report outlines the measured and observed impacts of Longwall
18 and the analyses of monitoring results compared to relevant impact assessment criteria and predictions made

in the SMP and associated management plans and reports.

The DA3B SMP was approved by the then Department of Trade and Investment, Regional Infrastructure and
Services NSW (DTI) on the 5 February 2013 and the then Department of Planning and Environment (DP&E) on
the 6 February 2013. Subsequent approval for Longwall 18 SMP was granted on the 8 December 2020 by DPIE,

which is provided as Attachment A.

Schedule 3 Conditions 9 and 10 of the Development Consent are provided in Table 1.

Table 1: Approval conditions excerpt from the Dendrobium Development Consent (DA60-03-2001 — MOD 9).

Development Consent Approval Condition Relevant Section in EoP Report

Schedule 3 of Development Consent DA60-03-2001 — MOD 9

9. Within 4 months of the completion of each longwall panel, or as otherwise

permitted by the Secretary, the Applicant must: Sections 2 to 8, Attachments B to H
(a) prepare an end-of-panel report:

reporting all subsidence effects (both individual and cumulative) for the panel and

comparing subsidence effects with predictions;

describing in detail all subsidence impacts (both individual and cumulative) for the

panel;

discussing the environmental consequences for watercourses, swamps, water

yield, water quality, aquatic ecology, terrestrial ecology, groundwater, cliffs and

steep slopes; and

comparing subsidence impacts and environmental consequences with predictions;
and

The Annual Review (July to June) is
(b) submit the report to the Department, Resources Regulator, WaterNSW, BCS, gypmitted in September each year

DPE Water and any other relevant agency to the satisfaction of the Secretary



10. The Applicant must include a comprehensive summary, analysis and
discussion of the results of monitoring of subsidence effects, subsidence impacts

and environmental consequences in each Annual Review.

The impact predictions for Longwall 18 are described in the following reports:
o Dendrobium Area 3B Subsidence Management Plan (SMP);

e Dendrobium Area 3B Watercourse Impact, Monitoring, Management and Contingency Plan (WIMMCP)
(December 2020);

e Dendrobium Area 3B Swamp Impact, Monitoring, Management and Contingency Plan (SIMMCP)
(December 2020 amendment); and

Impacts have been reported by the lllawarra Metallurgical Coal Environmental Field Team (IMCEFT) and

specialist consultants during and following mining.

1.2 Economic Benefits

The extraction of underground coal reserves from DA3B provides benefits at international, national, state and
local levels. IMC provides an essential supply of coking coal to BlueScope Steel for its steelmaking production,
and for export to overseas customers. Mining operations at Dendrobium Mine represents continuing significant

capital and operating investments in the Southern Coalfield of New South Wales.

Continuing benefits occur through continuity of employment, income, export earnings and government revenue.
From the operations of Dendrobium Mine, IMC paid approximately $52.7 million in government during the general
period of Longwall 18 extraction i.e. the months December 2021 to May 2022.



1.3 Stakeholder Consultation

Provision of monitoring data and ongoing information to the community has been undertaken during the extraction
of DA3B. Information on IMC operations is provided to the community and key stakeholders through the following

mechanisms:
- Dendrobium Community Consultative Committee (DCCC) meetings;
- Community information sheets and letter box drops;
- Media releases and other media activities;
- General community surveys and reports;
- Dendrobium Community Newsletter — distributed to the community;

- Updates and document uploads to the South32 Internet site: http://www.south32.net/our-

operations/australia/illawarra-coal/requlatory-document;

- Annual Review reports

- Frequent consultation with WaterNSW and Dam Safety NSW (i.e. technical working group committee);
and

- Public enquiries can be submitted through a 24-hour free community call line (1800 102 210) and email
(ilawarracommunity @south32.net)

IMC aims to mitigate the potential impacts subsidence may cause through various means outlined in Table 2.

Table 2: Social Impact Variables Associated with Subsidence.

Potential Impact Monitoring Variables Mechanism

Level of community concern relating to

subsidence Inform via the DCCC meetings including
Awareness of subsidence, its effects and presentations and data relating to subsidence and
management its potential impacts. Minutes are published

Level of perceived community riskassociated with Publicly on the South32 website.
Subsidence Impacts

subsidence A triennial telephone survey of residents inthe
Level of satisfaction with the company’s communities in which IMC operates. The survey
subsidence management practices aims to determine the community’s perception of

. . . the company’s overall performance.
The extent to which the community attributes pany P

environmental, social and economic change
within the community tomining activities


http://www.south32.net/our-operations/australia/illawarra-coal/regulatory-document
http://www.south32.net/our-operations/australia/illawarra-coal/regulatory-document
mailto:illawarracommunity@south32.net

2 PREDICTED AND OBSERVED SUBSIDENCE

Subsidence movements resulting from the extraction of Longwall 18 were monitored along lines and points

within the SMP Area. A comparison of the observed and predicted movements has been prepared by Mine

Subsidence Engineering Consultants (MSEC) and is included as Attachment B.

Monitoring points and lines associated with Longwall 18 include (Figure 1):

Wongawilli Creek Closure Lines;

Avon Dam Closure Lines;

DA3B and Avon Dam 3D Monitoring Point
Tributary Cross Lines;

Swamp Cross Line;

Waterfall 54; and

Airborne Laser Scans (ALS) of the area.

The predicted subsidence effects have been obtained using the re-calibrated subsidence model presented in
Reports Nos. MSEC792, MSEC865 and MSEC914 and MSEC1103.
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Figure 1: Overview of subsidence monitoring sites, comprised of monitoring lines and monitoring points (Source: Attachment B).



2.1 Wongawilli Creek Closure Lines

The closure movements across Wongawilli Creek have been measured by IMC using 2D survey techniques at the
Wong X D-Line and Wong X E-Line. The Wong X A-Line, Wong X B-Line and Wong X C-Line were not measured at

the completion of Longwall 18 due to their distances from that longwall.

The measured total closure at the Wong X C-Line of 123 mm is similar to, but slightly greater than, the predicted total
closure of 120 mm. The exceedance of 3 mm represents less than 3 % of the predicted value and it is in the order of
survey tolerance. The maximum measured total closures at the remaining Wongawilli Creek closure lines are less

than the predicted values at the completion of Longwall 18.
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Figure 2: Measured and predicted total closure along Wongawilli Creek after extraction of Longwall 18. (Source:
Attachment B).

2.2 Avon Dam Closure Lines

The closure across the Avon Dam has been measured by IMC using the Avon Dam A-Line to E-Line. The base
surveys were carried out just prior to the commencement of Longwall 12 and, therefore, the closure lines have

measured the accumulated movements due to the mining of Longwall 12 to Longwall 18.

The measured total closure at the LA4A monitoring line is less than the predicted value at the completion of Longwall
18. Net opening movements have been measured at the LA4B and Avon monitoring lines due to the conventional
subsidence effects (i.e. horizontal movements towards the mining area) being greater that the valley-related effects
(i.e. closure). The absolute magnitudes of the measured opening movements are less than the absolute magnitudes

of the predicted closure movements.

The maximum measured total closure across Lake Avon is less than the maximum predicted value at the completion
of Longwall 18. It is considered that the ground movements measured using these monitoring lines are consistent

with the predictions.



o2
o

:+\e=(}lolsure —r— e e e e e i e s s s s [ s & o = o
50 7 + Avon Dam A-Ling  eege= Avon Dam D-Line 5 T ham o T
40 E Avon Dam B-Ling o= Avon Dam E-Line |j] a |_|CJ E |E 23
E e AAVON Dam C-Line N
30 —— ]
: —
20 = — |
] e Survey tolerance
10 4 1 5

Accumulated bay length difference (mm)
o o

-20
-30
e 'y [ i ;.""--..‘_-
O | a o o < o0 -
o 3 2% 23 2% S ¢
- = = >
50 Ve T Ypening| i3 o = | It Jui 5
TTT[TTT[ T[T T[T T[T I [ TT [ TI T[T T [ TT T[T T[T T[T TTT[TTT[TTT[TT T [TTT[TTT[TTT[TTT I\IIII|\IIIIIIII TTIT[TIT[TTT[TTT[TTT[TTT[TTT TTITTT[TTT]TT TTT[TTT
© OO OO O I~~~ W00 V00D D OO 00 000 — r— ~— — N NN NN
T T L T YL YT N TN T NG TR T A GG QGG Gl Qe GE G Il Qi
O 5c oOg Q0 5Cc o Q0 5c Oop QO s5c op Qo sc opQasc opg Qas5c of
o 2 Q0 2 Q0 2S5 QO 25 Q@ 25 D0 2S5 D0 25
L <3 <3[ODLI_ <3 <:(’ODL|_ <5 E(’O.Du_(ﬁ golju_<—) EOQLI_(_J 2ODL|_ <5 20
Date

Figure 3: Measured accumulated closure for the Avon Dam closure lines. (Source: Attachment B).

2.3 Wongawilli Creek Tributaries and Avon Dam Tributary Cross Lines

The mine subsidence effects for LA2 (a tributary to Lake Avon) have been measured by IMC using 2D survey
techniques using the LA2 RB2-Line and LA2 RB13-Line. Only low-level closure has been measured at the LA2 RB2-
Line due to the mining of part LW15 to LW18. This movement is similar to the order of survey tolerance. There was
a reduction in the closure measured at the LA2 RB13-Line during the mining of Longwall 18. The ground movements
measured using LA2 RB13-Line are less than the predictions.
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Figure 4: Measured total closure for LA3 cross lines due part Longwall 15 to Longwall 18 (Source: Attachment B).



The mine subsidence effects for WC7 and WC12 (tributaries to Wongawilli Creek) have been measured by IMC using
2D survey techniques using the WC7 RB7-Line and WC12 RB18-Line, respectively. The mining of Longwall 18 has
resulted in negligible change (i.e. less than 2 mm) in the closure measured at the WC7 RB7-Line and WC12 RB18-
Line. The measured incremental movements are in the order of survey tolerance. Only low-level vertical subsidence
and closure have been measured at the WC7 RB7-Line which are similar to the order of survey tolerance. The ground
movements measured at the WC12 RB18-Line are less than the predictions
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Figure 5: Measured accumulative total for the WC7 and WC12 cross lines (Source: Attachment B).

The mine subsidence effects for WC15 (a tributary to Wongawilli Creek) have been measured by IMC using 2D

survey techniques at the WC15 RB34-Line. The subsidence and closure measured at the WC15 RB34-Line are less
than the predicted values.
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Figure 6: Measured cumulative closure for the WC15 RB34-Line due to Longwall 14 to Longwall 18 (Source:
Attachment B).

2.4 Wongawilli Creek - Waterfall 54

The mine subsidence effects for Waterfall 54 (WF54) along Wongawilli Creek have been measured by IMC using 2D
survey techniques using the WF54 A-Line, B-Line and C-Line. The ground movements measured at monitoring lines
WF54 A-Line, WF54 B-Line and WF54 C-line are less than the predicted values. Time Domain Reflectometry (TDR)
monitoring was carried out in borehole S2478 near the waterfall. The TDR data indicated a localised movement
occurred below the Hawkesbury sandstone (below the overhang of the waterfall) during the mining of Longwall 17.
This localised movement is consistent with the period when closure was developing during the later stages of
Longwall 17. There were no localised movements identified in the TDR data during the mining of Longwall 18.
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Figure 7: Measured accumulative closure for WF54 A-Line to C-Line (Source: Attachment B).

2.5 Swamp 35A Cross Line

The mine subsidence movements across swamp 35A have been measured using 2D survey techniques. Other
swamp monitoring lines are located outside the zone of influence for this longwall. The measured closure at the
SW35A-Line is less than the predicted value.

2.6 Dendrobium Area 3B 3D and the Avon Dam 3D monitoring points

The far-field horizontal movements near Longwall 18 have been measured using DA3B 3D monitoring points and the
Avon Dam 3D monitoring points (Figure 1). The accuracies of the measured absolute positions (i.e. Eastings and
Northings) are in the order of £20 mm. The vectors of incremental horizontal movement above Longwall 18 are
orientated towards the south. The greatest movements have been measured directly above Longwall 18. Only low
level incremental horizontal movements have been measured outside the extents of the mining area. The comparison
between the maximum measured incremental horizontal movements at the DA3B 3D and Avon Dam 3D monitoring
points with those previously measured in Dendrobium Area 1 (DAl 3D), Dendrobium Area 2 (DA2 3D) and
Dendrobium Area 3A (DA3A 3D), as well as other collieries in the Southern Coalfield, is provided in Figure 9. The
mean and the 95 % confidence level for the 3D monitoring data at Dendrobium Mine are also shown in figure.

The measured incremental horizontal movements resulting from the extraction of Longwall 18 are within the range

of those measured at similar distances from previously extracted longwalls at Dendrobium Mine and elsewhere in
the Southern Coalfield.



zouecn i L T
N S LW 12 mine subsidence | T8 2187
NI NS Smaldence | wes: :
paIB08 N\ ILLAWARRA METALLURGICAL COAL
g \ VoA I DENDROBIUM MINE - AREA 35
& M LONGWALL 18 END OF PANEL REPORT
L~ A e MEASURED INCREMENTAL HORIZONTAL
s ) N W‘] 3 MOVEMENT VECTORS DUE TO LW18
/ ‘ N AREA 3 B DATE: SCALE: DRAWING No: |Rev No
LAKE avon [ ") 1 A 23 Aug 2022 as shown | MSEC1267-04| A
N ~.,_Fira Road 6N e R |, § . -
AVONI { ST ', \
BN . oA, mgzﬁ'. /
Y - H L W,’ 5 (
i\ ) \
( / N’E_“é"-\“ \ 4 B I\“. %
Dn:aqsas. 8%, \ \ E
14 1 N g | g
| < . i’ | 2
\ 1, 0y é g ! S
\ ") LI & |
h \ L W1 5 DAIBAE N e \
! ( - J
N ) 3 oaBss, |
\ { , 33 P )
\ NN J /
\ \ \ - s {
,_' .". o ,_35_4:' . \ DAIE-ES, .-"
B! Y # - 14
. oneen, BN\ oy (
/ - 2 i -~ &£
. W | naseg Qﬁ \
\1I Vs L 1 6 5{&;“ N 9 Q{f \
I‘\, e @, %‘%g :u\:ta-ro;}n ‘J,f, ]
-~ J_,? :ma-ti]_ A &;% ’ /
NG N N B -/ /
R ) DR3BS LN N \‘@'L‘% - Y,
1 \ 1 I
N 17 LN oo
\ { 18 ‘\\ 2
I5
L = |
m g 1 8 DAIREE ' 1 |
=3 28 |
k| g—g /
Sz /
v 23 /
xS \
— T )
VECTOR & MAGNI|TUDE OF » 3 /
MEASURED HORIZONTAL DAB-ca y
MOVEMENT {mm) /
7 WCMWF54
|I DASB-G6
. 25 - Y
[P AR
SCALE ‘-'u \
P |

Figure 8: Incremental horizontal movement vectors following the extraction of Longwall 18. (Source: Attachment B).
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Figure 9: Measured incremental horizontal movements at Dendrobium Mine. (Source: Attachment B).

2.7 Airborne Laser Scanner (ALS)/LiDAR Surveys

The changes in surface level due to the extraction of Longwall 9 to Longwall 18 have been measured using
Airborne Laser Scanning (ALS) / Light Detection and Ranging (LIDAR) surveys. The original survey carried out
in January 2013 (i.e. prior to the extraction of Longwall 9) does not cover the full extent of Longwall 18. Hence,
the survey carried out in January 2016 (i.e. prior to the mining of Longwall 12) has been adopted as the base
survey. The post mining surface level contours have been determined from the subsequent surveys carried out
after the completion of each longwall. The changes in surface level were determined by calculating the
differences between pre-mining surface levels and post-mining surface levels, incrementally (Figure 10), and
cumulatively (Figure 11).

The profiles of the measured changes in surface level reasonably match the predicted profiles of vertical
subsidence along each of the cross-sections and long-section (Figure 12 to Figure 13). The maximum measured
changes in surface level above each of the longwalls are less than the maximum predicted values. Also, the
measured changes in surface level above each of the chain pillars are similar to or less than the predicted

values in these locations.
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Figure 10: Measured incremental changes in surface level due to the extraction of Longwall 18. (Source: Attachment
B).
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Figure 11: Measured cumulative changes in surface level due to the extraction of Longwall 12 to Longwall 18.
(Source: Attachment B).

The measured change in surface level along Long-section 1 (Figure 13) is greater than the predicted vertical
subsidence above the commencing end of Longwall 18 (i.e. left side of figure). However, this may be partly due



to the surveying tolerance and the effects of the horizontal movements and sloping terrain on the LiDAR surveys.
The ground directly above the commencing end of Longwall 18 has moved towards the longwall (i.e. following
the extraction face). The natural surface dips towards the west in this location (i.e. towards Avon Dam). The
mining-induced horizontal movement, therefore, results in the measured changes in level at a fixed position to
be greater than the true vertical subsidence above the commencing end of Longwall 18. There are localised
areas outside of the longwalls where the measured changes in surface level exceed the predicted vertical
subsidence. However, these are artefacts of the LIDAR surveys and are not real movements. Elsewhere, the
low-level movements are in the order of accuracy of the measurement method. It is considered that the

subsidence movements measured using the LIDAR surveys are consistent with the predicted subsidence

movements.
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Figure 12: Measured changes in surface level and predicted vertical subsidence along Cross-section. (Source:
Attachment B).
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3 IMPACTS TO NATURAL FEATURES

During the extraction of Longwall 18, 24 new surface impacts were identified. These impacts are labelled as
DA3B_LW18_001 to DA3B_LW18_024.

The monitoring program for Longwall 18 was conducted in accordance with the SMP, Watercourse Impact
Monitoring Management and Contingency Plan (WIMMCP) and Swamp Impact Monitoring Management and
Contingency Plan (SIMMCP). The monitoring program is outlined in Section 6. The results of the IMCEFT
monitoring are provided in Attachment C1; the impact reports submitted during the extraction of Longwall 18 are
provided in Attachment C2. The results of monitoring undertaken by specialist consultants are provided in
Attachments D to G. Figure 17 illustrates the location of surface impacts identified during the extraction of

Longwall 18.

3.1 Landscape Features

Subsidence includes vertical and horizontal movement of the land surface, which can result in surface and
subsurface cracking, uplifting, buckling, dilation and tilting. These impacts can affect watercourse hydrology and
morphology, swamp hydrology and ecological function, and other landscape features by means of surface
cracking, which can lead to erosion and rockfalls. Potential mine subsidence impacts within DA3B are discussed
in the DA3B SMP, WIMMCP and SIMMCP.

An overview of impacts observed during the extraction of Longwall 18 is provided in the following sections. For

specific details on the impacts, refer to the relevant impact reports (Attachment C2).



3.1.1 Impacts to First and Second Order Streams
Impacts recorded to first and second order streams are presented below (Table 3)

Table 3: Summary of impacts to first and second order streams

Refer to Impact
Feature Identificatio  TriggerLevel Description Report/sDated

Site ID Easting Northing |Impact Type A nDate

DA3B_LW18 024 288499 6191616 Iron Staining LA3 16/08/2022 Iron staining in tributary LA3 19/8/2022

DA3B _LW17_041* 290813 6190391 Rockfall and I[ron |Waterfall 54  [2/08/2022
Staining

Rockfall to Waterfall 54 8/08/2022

Photo 1: DA3B_LW18_024, Iron Staining in tributary LA3, taken on 16/08/2022. Photo 2: DA3B_LW17_041, Rockfall and Iron Staining at Waterfall 54, taken on
2/08/2022.



3.1.2 Impacts to Other Landscape Features
Impacts recorded on steep slopes, steps and general landscape features are presented below (Table 4).

Table 4: Summary of Impacts to other landscape features.

Feature Identification Trigger
Affected Level

Site ID Refer to Impact

Easting

Northing Impact Type Description

Report/sDated

Fire Road 6A.

DA3B_LW18 001 288784 6191476 |[Rock Fracturing, [Rock Outcrop 14/12/2021 Rock fracturing to a rock outcrop to the 15/12/2021
Uplift and south of Swamp 23.
Fragmentation.
DA3B_LW18 002 288976 6190704  |Rock Fracturing  |Rock Outcrop/ 31/01/2022 Rock fracturing and soil cracking to a 31/01/2022
Steep Slope rock outcrop/steep slope west of Fire
Road 6A.
DA3B_LW18 003 288940 6190704  [Rock Fracturing, [Rock Outcrop 31/01/2022 Rock fracturing to a rock outcrop west of 31/01/2022
Uplift and Soil Fire Road 6A.
Cracking
DA3B_LW18_004 288864 288948 Rock Fracturing & |Rock Outcrop 9/02/2022 Rock fracturing to a rock outcrop west of 9/02/2022
Uplift Fire Road 6A.
DA3B_LW18_005 (Update)] 288816 6190861  |Rockfall Steep Slope/ 9/02/2022 Displacement between rock/soil and soil 9/02/2022 &
Step cracking at a steep slope west of Fire 1/07/2022
Road 6A.
DA3B_LW18_ 006 288948 6190672  [Rockfall Steep 15/02/2022 Soil cracking to bushland near an 16/02/2022
Slope/Step access track west of Fire Road 6A.
DA3B_LW18 007 288950 6190822 |Rock Fracturing  |Rock Outcrop 8/06/2022 Rock fracturing to rock outcrop west of 15/06/2022




. . . Feature Identification Trigger o Refer to Impact
Site ID Easting Northing Impact Type Affected Date Level Description Report/sDated
DA3B_LW18 008 288822 6190753  [Soil Cracking Bushland 9/06/2022 Soil cracking near access track west of 15/06/2022
Fire Road 6A.
DA3B_LW18_ 009 289595 6190657 |Rock Rock Outcrop 9/06/2022 Rock fracturing, displacement and 15/06/2022
Displacement, fragmentation in bushland near NDC1.
Fracturing and
Fragmentation
DA3B_LW18_010 289751 6190685 |Rockfall and Cliffline 10/06/2022 Rockfall at 7m high cliffline, west of Fire 15/06/2022
Fragmentation Road 6A.
DA3B_LW18 011 289776 6190685  |Rockfall Rock Outcrop 10/06/2022 Rockfall to 4m high rock outcrop, west of 15/06/2022
Fire Road 6A.
DA3B_LW18 012 288802 6190825 [Soil Cracking Bushland 30/06/2022 Soil cracking near access track west of 1/07/2022
Fire Road 6A.
DA3B_LW18 013 289038 6191123 |Rock Fracturing  [Steep 16/08/2022 Rock fracturing and fragmentation to 19/08/2022
and Fragmentation [Slope/Step steep slope/step north of LA2.
DA3B_LW18 014 288978 6191094  |Rock Fracture Steep 16/08/2022 Rock fracture to steep slope/step north 19/08/2022
Slope/Step of LA2.
DA3B_LW18_015 288920 6191077 |Rock Fracturing [Steep 16/08/2022 Rock fracturing to steep slope/step north 19/08/2022
Slope/Step of LA2.
DA3B_LW18 016 288886 6191095 |Rock Fracturing  [Steep 16/08/2022 Rock fracturing to steep slope/step north 19/08/2022
Slope/Step of LA2.




Feature Identification Trigger

Refer to Impact

Site ID Easting Northing Impact Type Affected Date Level Description Report/sDated
DA3B_LW18 017 288877 6191083  |Rock Steep 16/08/2022 1 Rock displacement and rockfall to steep 19/08/2022
Displacement and [Slope/Step slope/step north of LA2.
Rockfall
DA3B_LW18_018 288841 6191078 |Rock Fracturing  [Steep 16/08/2022 1 Rock fracturing and rockfall to steep 19/08/2022
and Rockfall Slope/Step slope/step north of LA2.
DA3B_LW18 019 288821 6191105 [Rock Fracture Steep 16/08/2022 1 Rock fracture to steep slope/step north 19/08/2022
Slope/Step of LA2.
DA3B_LW18 020 288808 6191114  [Rockfall Steep 16/08/2022 1 Rockfall to steep slope/step north of 19/08/2022
Slope/Step LA2.
DA3B_LW18 021 288826 6191147 |[Rock Fracturing  |[Rock Outcrop 16/08/2022 2 Rock fracturing to rock outcrop north of 19/08/2022
LA2.
DA3B_LW18 022 288932 6191153  [Rockfall Steep 16/08/2022 1 Rockfall to steep slope/step north of 19/08/2022
Slope/Step LA2.
DA3B_LW18 023 288971 6191224  [Soil Cracking Bushland 16/08/2022 2 Soil cracking in bushland north LA2. 19/08/2022




Photo 3: DA3B_LW18_001, Rock fracturing south of Photo 4: DA3B_LW18_002, Rock fracturing and Photo 5: DA3B_LW18_003, rock fracturing west of Fire
Swamp 23. Taken on 14/12/2021. soil cracking west of Fire Road 6A. Taken on Road 6A. Taken on 31/01/2022.
31/01/2022.

Photo 6: DA3B_LW18 004, Rock fracturing west of Fire Photo 7: DA3B_LW18 005, Displacement Photo 8: DA3B_LW18 006, Soil cracking to bushland
Road 6A. Taken on 30/06/2022. between rock/soil and soil cracking west of Fire near access track west of Fire Road 6A. Taken on
Road 6A. Taken 30/6/2022. 21/06/2022.



Photo 9: DA3B_LW18_007, rock fracturing west of Fire Photo 10: DA3B_LW18_008, Soil cracking near Photo 11: DA3B_LW18_009, rock fracturing,
Road 6A. Taken on 8/06/2022. access track west of Fire Road 6A. Taken on displacement and fragmentation in bushland near
9/06/2022. NDC1. Taken on 09/06/2022.

Photo 12: DA3B_LW18_010, Rockfall at 7m high cliffline, Photo 13: DA3B_LW18_011, Rockfall to 4m high Photo 14: DA3B_LW18_012, Soil cracking near access

west of Fire Road B6A. Taken on 10/06/2022. rock outcrop, west of Fire Road 6A. Taken on track west of FRB6A. Taken 30/6/2022
10/06/2022.



Photo 15: DA3B_LW18_013, Rock fracturing and rock Photo 16: DA3B_LW18_014, Rock fracturing and Photo 17: DA3B_LW18_015, Rock fracturing, northern
fragmentation, northern slope of LA2 valley. Taken rock fall, northern slope of LA2 valley. Taken slope of LA2 valley. Taken 16/8/2022.
16/8/2022. 16/8/2022.

el

Photo 18: DA3B_LW18_016, Rock fracturing, northern Photo 19: DA3B_LW18_017, Rock displacement Photo 20: DA3B_LW18_018, Rock fracturing and rock
slope of LA2 valley. Taken 16/8/2022. and rock fall, northern slope of LA2 valley. fall, northern slope of LA2 valley. Taken 16/8/2022.
Taken 16/8/2022.



Photo 21: DA3B_LW18_019, Rock fracturing, northern Photo 22: DA3B_LW18_020, Rock fall, northern Photo 23: DA3B_LW18 021, Rock fracturing, Rock
slope of LA2 valley. Taken 16/8/2022. slope of LA2 valley. Taken 16/8/2022. outcrop north of LA2 valley. Taken 16/8/2022.

Photo 24: DA3B_LW18_022, Rock fall, northern slope of LA2 Photo 25: DA3B_LW18 023, Soil cracking, bushland north of
valley. Taken 16/8/2022. LA2 valley. Taken 16/8/2022.



3.2 Surface Water Quality

The monitoring of water quality parameters provides a means of detecting and assessing the effects of
streambed fracturing or induction of ferruginous springs. Monitoring includes measurement of field parameters
such as pH, EC, DO, oxygen reduction potential (ORP) and a suite of laboratory-tested analytes. At LA4_S1, a
TARP level of Exceeding Prediction was recorded for pH and EC, and a Level 1 TARP for DO (Table 5).

Table 5: Summary of water quality TARP triggers during the extraction of Longwall 18.

Monitoring Site Observation Water Quality Trigger

Level 1

Rainfall during Longwall 18 extraction was well above average, totalling 2281 mm in the calendar year to the end
of the longwall. Extremely heavy rainfall was experienced in March 2022 when 1010 mm was recoded in a single
month. This follows similarly high rainfall in 2020 (1436 mm) and 2021 (1448 mm) due to sustained La Nina
conditions over that period. As a result, there has been a full recovery in stream flow, shallow groundwater levels

and soil moisture across all catchments since the severe drought of 2017-2019.

At many stream monitoring sites including reference sites, water electrical conductivity (EC) has decreased over
the last three years due to higher-than-average rainfall and significant increase in runoff compared with the
previous two years. The decreasing trend follows slightly more saline conditions at most locations during the
2017-2019 drought which resulted in low flows and evaporative concentration of salts. Similarly, DO has trended

higher or remained stable over the reporting period due to higher flows and stream turbulence.

Anomalous water quality effects are noted in watercourses that have been directly mined under by previous
longwalls (e.g. WC21, SC10C, LA4, DCC). Those effects include transient or persistent increases in EC,
increases (or decreases) in pH and increases in dissolved metal concentrations such as Fe, Mn, Al and Zn.
Water quality TARPs were triggered at Lake Avon tributary site LA4_S1 for EC, pH and DO.

Iron staining in creek beds is commonly associated with watercourses that have been directly mined beneath or
are within the mining area of influence. Over the last two years, new or recurrent iron staining has been noted on
Wongawilli Creek, WC21, LA5 and SC10C. The observations o