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1. Statement of Compliance

During the reporting period, LCO operated as per the approvals listed in Section 3. Table 1-1 and Table
1-2 provide a summary of LCO’s compliance with key operational approvals.

Table 1-1 Statement of compliance

Statement of Compliance

Approval Were all conditions of approval complied with?
DA 305-11-01 No
ML #1597 Yes
ML #1313 Yes
CCL #708 Yes
ML #1552 Yes
EPL 2094 No
EPBC 2013/6908 Yes
MOP 2018-2020 Yes
Aboriginal Heritage Impact Permit (AHIP No. 0000623) Yes
0OSSM 3916/2008 (Onsite Sewage Management System) | Yes

Table 1-2 Non-compliances

Non Compliances

Short term
impact
assessment
Short term criterion for
impact particular matter
DA 305-11-01 Schec?hfle 3 as.ses§ment Non- ‘ exceeded th.e 24 Section 6.3
Condition 16 | criterion for compliant hour averaging
particulate period PM10
matter criterion at
monitoring unit
SX38-D1 on eight
occasions.
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Non Compliances

Short term
impact
assessment
Short term criterion for
impact particular matter
DA 305-11-01 Schedule 3 as_ses_sment Non- . exceeded th_e 24 Section 6.3
Condition 16 | Criterion for compliant hour averaging
particular period PM10
matter criterion at

monitoring unit
S$X38-D2 on nine
occasions.

Monitoring unit
S$X38-D1 failed to
achieve PM10

Short term data availability
impact greater than 75%
pA30sa101 | e assessment Non- on 13 dates Section 6.3
Condition 16 | Criterion for compliant throughout the
particular reporting period
matter due to planned
maintenance and
hardware
failures.

Monitoring unit
SX38-D2 failed to
achieve PM10

Short term data availability
impact greater than 75%
DA 305-11-01 Schedule 3 a;se;sment Non- . on 26 dates Section 6.3
Condition 16 | criterion for compliant throughout the
particular reporting period
matter due to planned
maintenance and
hardware
failures.
Short term
impact
Short term assessment
impact criterion for
pAZ0S-11.01 | oue® | assessment | Nom Eiﬁﬂ;ﬁfé thooa | Section6.3
Condition 16 | Criterion for compliant :
particular hour averaging
matter period PM10
criterion at
monitoring unit
HVAS 21
Number: LIDOC-2051682306-38 Status: [Document Effective:
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Non Compliances

(Antiene) on one
occasion.
Short term
impact
assessment
Short term crlte'rlon for
impact particular matter
Schedule 3 " Non- exceeded the 24
DA 305-11-01 o i:i?cziiscr:r]]efr:)r c:r: liant hour averaging Section 6.3
Condition 16 ) p period PM10
particular o
criterion at
matter o .
monitoring unit
HVAS 12
(Scrivens) on one
occasion.
Monitori .
Continuous air onitoring unit
Schedule 3 quality Non- HVA.S 21 . .
DA 305-11-01 - monitoring for | compliant (Antiene) failed Section 6.3
Condition 16 g P to monitor PM10
PM10 .
on two occasions.
Monitoring unit
Continuous air HVAS 12
Schedule 3 ; - i i
DA 305-11-01 quality Non- (Scrivens) failed 1 ¢ 163
Condition 16 | monitoring for | compliant to monitor PM10
PM10 on three
occasions.
Monitoring Point
9 failed to
achieve PM10
Continuous air data availability
. . ) o
EPL 2094 Condition quall.ty . Non . greater than 75% Section 6.3
M2.2 monitoring for | compliant on 8 dates
PM10 throughout the
reporting period
due to hardware
failures.
Monitoring Point
10 failed to
Continuous air achieve PM10
EPL 2094 Condition | quality Non- data availability | section 6.3
M2.2 monitoring for | compliant greater than 75%
PM10 on 11 dates
throughout the
reporting period
Number: LIDOC-2051682306-38 Status: [Document Effective:
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Non Compliances

due to hardware
failures.
Monitoring Point Section 6.3
11 failed to
achieve PM10
data availability
Continuous air greater than 75%
EPL 2094 Condition quall.ty . Non- ' on 17 dates
M2.2 monitoring for | compliant throughout the
PM10 reporting period
due to planned
maintenance and
hardware
failures.
Monitoring Point Section 6.3
12 failed to
achieve PM10
data availability
Continuous air greater than 75%
Condition ualit Non- on 25 dates
EPL 2094 quatty .
M2.2 monitoring for | compliant throughout the
PM10 reporting period
due to planned
maintenance and
hardware
failures.
Table 1-3 Compliance status key
Compliance Status Key
e
Risk Level Colour Code ‘ Description
\
Non-compliance  with  potential significant
High environmental consequences, regardless of the
likelihood of occurrence
Non-compliance with:
e Potential for serious environmental
Medium Non-compliant consequences, but is unlikely to occur; or
e Potential for moderate environmental
consequences, but is likely to occur
Non-compliance with:
Low Non-compliant . .
P e Potential for moderate environmental
consequences, but is unlikely to occur; or
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Compliance Status Key

e Potential for low environmental
consequences, but is likely to occur

Only to be applied where the non-compliance
does not result in any risk of environmental harm
(e.g. submitting a report to government later than
required under approval conditions)

Administrative non-compliance
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2. Introduction

Liddell Coal, located in the Upper Hunter Valley, is operated by Liddell Coal Operations Pty Limited
(LCO) under the conditions of development consent DA 305-11-01. This Annual Review (AR) has been
prepared by LCO in accordance with the Annual Review Guidelines (NSW Government, 2015) and
Schedule 5, Condition 3 of the DA 305-11-01.

LCO is an established open-cut mine located at Ravensworth, approximately 25 kilometres north-west
of Singleton in the Upper Hunter Valley of New South Wales. LCO is operated and managed by Liddell
Coal Operations Pty Limited, a wholly owned subsidiary of Glencore Coal Pty Limited (Glencore), on
behalf of a joint venture between Glencore (67.5%) and Mitsui Matsushima Australia (32.5%).

Mining operations at LCO have been continuous since the 1950s. Operations prior to the 1950s were
intermittent, with underground operations commencing in 1923 and open cut operations in 1946. The
current open cut mining operation has been in operation since 1990.

A locality map and aerial photograph of the operation is shown in Figure 2-1 and Figure 2-2
respectively.

During the reporting period mining operations were undertaken using the excavator and truck /shovel
method of operation. LCO has consent to extract no more than eight million tonnes of run-of-mine
(ROM) coal per annum. Product coal, both semi-soft and thermal, is transported to Newcastle Port by
rail via the Hunter Valley Rail Loop and Main Northern Railway Line, for sale to the export market.

The contact details for the personnel directly responsible for the environmental management of LCO
are shown in Table 2-1.

Table 2-1 Mine contacts

(02) 65709919
Murray Gregson Operations Manager Liddell Coal Operations
(M) 0447 886 810
(02) 65709937
Mark Faulkner Mining Manager Liddell Coal Operations
(M) 0418 630 851
(02) 65709947
Ben de Somer Environment & Community Manager | Liddell Coal Operations
(M) 0427 936 734
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Liddell Coal Operations
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Figure 2-1 Locality Map
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3. Approvals

A number of development approvals, leases, licences and other approvals regulate mining operations
at LCO. The status of development consents, licenses, relevant approvals and permits are listed in
Table 3-1 to Table 3-7.

LCO operates primarily under one consolidated mining lease, ML 1597, as shown in Figure 3-1.

Compliance with the EPL is reported annually to the Environment Protection Authority (EPA) in the
EPL Annual Return. LCO’s compliance with the EPL is also discussed in Section 1 of this report.
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Liddell Coal Operations
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Figure 3-1 Mining Leases
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Table 3-1 List of development approvals

Development Approvals

NSW Department of
DA 305-11-01 Planning, Infrastructure and | Continued operation of the Liddell Colliery 31 December 2023
Environment

- Increase in the maximum total ROM coal production rate from 4.5 to 8
Mtpa tonnes per annum;

- Increase in the mining footprint within the approved South and Barrier Pits
by a total of 47 hectares;

- Construction and operation of a new preparation section of the Coal
Handling and Preparation Plant and minor upgrades to the ROM receival
and product coal facility;

- Establishment of a new supplementary coal stockpile;

NSW Department of - Receival and delivery of up to 1.5 Mtpa of coal to and from Cumnock No. 1
DA 305-11-01 ) Collierv:
DA Planning, Infrastructure and Y 31 December 2023
Modification 2 . . . . . s
Environment - Increase in the maximum transportation rate of reclaimed tailings from 0.3

to 0.5 Mtpa to Macquarie Generation;

- Realignment of an already approved access road and services corridor
relocation of part of the Old New England Highway;

- Relocation and construction of the open cut mining offices, workshops and
associated infrastructure to the south eastern portion of the Liddell
development consent area;

- Construction of a bridge over the Main Northern Railway to provide for
more efficient movement of coal and overburden between open cut pits;

and
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|
Development Approvals

- Modifications to the footprint and size of the already approved Dam 13B.

- Alterations to the approved intersection layout for the Old New England

Highway/mine access road intersection;
NSW Department of

DA 305-11-01 MOD 3 | Planning, Infrastructure and - Minor realignment of the development consent boundary to accommodate 31 December 2023

Environment the road works;

- Reuse of treated effluent from the office/workshop complex; and

- Corrections to numbering in the development consent.

- Additions to the Mining Infrastructure Area including:

NSW Department of - Two additional high machinery workshop bays;
DA 305-11-01 MOD4 | Planning, Infrastructureand | _ additional relocatable admin & workshop offices; 31 December 2023

Environment .
- Fuel farm extension;

- Storage shed and compound.

- Extension of the South and Entrance Pits to the south east and, upon
completion of mining in these pits, the mining of coal resources under the
Mine Infrastructure Area (MIA) during which time the MIA will be relocated
to temporary facilities. The extension will enable the recovery of an
additional approximate 38 million tonnes (Mt) of Run of Mine (ROM) coal.

NSW Department of - The extension of open cut mining activities will lead to an associated

DA 305-11-01 MOD 5 | Planning, Infrastructure and extension of the life of mine at LCO from 2023 to 2028. 31 December 2028

Environment - A tailings emplacement area will be constructed within the final void of the

South Pit to dispose of the additional tailings associated with the extension
of open cut mining activities.

- Minor additional infrastructure including:

- Construction and commissioning of a transfer point and conveyor
connected to the existing Mt Owen/Glendell/Macquarie Generation
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|
Development Approvals

conveyor is proposed, enabling LCO to send coal to Ravensworth, and
receive coal and crushed gravel from Mt Owen, via the existing conveyor
system. The new conveyor will deliver/take material to/from a new 50,000
tonne stockpile; and

- Infrastructure and ancillary surface disturbance to support the new mining
areas will be required, including but not limited to, power lines, water
management infrastructure and haul roads.

- Constructing approximately 11 kilometres of tailings pipeline connecting
both the Ravensworth Complex and Liddell Colliery Coal Handling and

Preparation Plants to the West Pit Void Ravensworth East.
NSW Department of

DA 305-11-01 MOD 6 | Planning, Infrastructure and
Environment - Staged emplacement of tailings generated from Ravensworth and Liddell

within the Ravensworth East West Pit Void.

- Interim utilisation of the Narama Void as a central water storage facility for
the Greater Ravensworth Area.

- Constructing a flocculent plant near the West Pit Void at Ravensworth East. 31 December 2028

- Changes to conditions of DA 305-11-01 to provide the necessary flexibility
for mining operations and the associated final landform outcomes to meet
the sites rehabilitation objectives;

NSW Department  of | . Changes to Table 8 of Schedule 3, Condition 37 of DA 301-11-01 to reflect

DA 305-11-01 MOD 7 Planning, Infrastructure and areas available for mine rehabilitation to grassland; 31 December 2028

Environment - Changes to the Development Application Boundary (DA Boundary) to which

DA 305-11-01 applies; and

- Administrative amendments to Schedule 2, Conditions 2, Schedule 3,
Condition 16 and Schedule 3, Condition 39.

EPBC 2013/6908 Australian Government - Approval for controlled action under the EPBC Act 1999 to expand the 31 December 2044
existing Liddell open cut coal mine operations in the Hunter Valley region in
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Development Approvals
Department of Agriculture, New South Wales, located approximately 25km north-west of Singleton
Water and the Environment under the following Controlling Provisions:

- Listed threatened species and communities (sections 18 & 18A)
- Listed migratory species (sections 20 and 20A)
- Water resources/trigger (sections 24D and 24 E)
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Table 3-2 - List of leases, licences and MOP

Mining Leases, Environmental Protection Licence & Mining Operations Plan

Mining Leases

Title Authority Expiry Date

Mining Lease 1597 DPIE - Resources and Geoscience (NSW) 5 November 2028
Consolidated Coal Lease No. 708 DPIE - Resources and Geoscience (NSW) 30 December 2023

Mining Lease No. 1313 DPIE - Resources and Geoscience (NSW) 13 October 2023
Cumnock Sublease Mining lease No. 1552 DPIE - Resources and Geoscience (NSW) 10 March 2025

Licence Description Expiry Date

EPL 2094 Environmental Protection Licence (File number 27051) 30 June (Anniversary Date)

Mining Operation Plan

Name Commencement Date Expiry Date

Liddell Colliery Mining Operations Plan 2018 — 2020

(MOP) 1 December 2017 31 March 2021

Mining Operations Plan Addendum 24 October 2018 31 March 2021
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Table 3-3 List of surface water extraction licences

Surface Water Extraction Licences

Annual Review

Locality Licence No. Use Water Source/ Management Zone/ Type Annual
Allocation
(ML)
Bowmans Creek WAL18320 Enex Foydell Pty Ltd Irrigation Jerrys Water Source/ Jerrys Management 50 Nil
Zone/ Unregulated River
Bowmans Creek WAL18304 Enex Foydell Pty Ltd Irrigation lerrys Water Source/ Jerrys Management 37 Nil
Zone/ Unregulated River
Bowmans Creek WAL18318 Novacoal Australia Pty Ltd | Irrigation Jerrys Water Source/ Jerrys Management 55 Nil
Zone/ Unregulated River
Bayswater Creek WAL18306 Mitsushima Australia Pty Industrial Jerrys Water Source/ Jerrys Management
Ltd (coal mining) | Zone/ Unregulated River
. 100 Nil
Enex Liddell Pty Ltd
Gabume Pty Ltd
Bowmans Creek | WAL18302 Liddell Southern | Irrigation Jerrys Water Source/ Jerrys Management 5 il
Alluvial Tenements Pty Ltd Zone/ Unregulated River
Bowmans Creek | 20WA210940 | Enex Foydell Limited Irrigation lerrys Water Source/ Jerrys Management
Alluvial (awaiting Zone/ Unregulated River 5 il
WAL
allocation)
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Surface Water Extraction Licences

Hunter River via .
Hunter Regulated River Water Source/ Zone

AGL Macquarie | WAL7815 Liddell Tenements Pty Ltd | Industrial ) 20 Nil
. 1B Regulated River
Generation
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Table 3-4 List of groundwater licences

Groundwater Licences

Annual Review

Annual Extraction Annual
Locality Licence No. Holder Lot/DP Purpose Allocation Extraction 2020
(ML) (ML)
Haz 6 20BL168066 L'dde'F',tT;C;me”ts 81/607296 Monitoring N/A N/A
Dur 3 20BL168065 L'dde'L;/e:;me”ts 31/837350 Monitoring N/A N/A
LC1 20BL168064 L'dde'F',tT;C;me”ts 353/867083 Monitoring N/A N/A
Durham 1 WAL41499 L'dde'LtTye[‘;me”ts 33/862516 Industrial 6000 0
.
8 South 3 & 4 WAL41498 'dde':,:ye:;me”ts 32/870789 Industrial 6000 0
Durham 2 & 4 WAL41497 L'dde'LtTye[‘;me”ts 3/237654 Industrial (2 bores) 1000 0
Enex Liddell Pty Ltd
Haz 1&2 WAL39760 Mitsui Mitsushima 81/607296 Industrial (2 bores) 5500 0
Australia Pty Ltd
ALV1, ALV2, 20BL168053 Test bore/Monitoring N/A N/A
ALV3. ALVA, LCO Pty Ltd 43/654013
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Groundwater Licences

ALV7, ALVS, 201/848078
ALV9 4/255403
81/607296
6/255403
32/545601
M49 WAL41493 Liddell Southern 32/545601 Dewatering 2500 233

Tenements Pty Ltd

WAL414593 Stock, domestic, farmin

Mt Owen 1 (previously Mt Owen Pty Ltd 353/867083 an'd test ur' oses & 2500 0

20BL168209) purp
Mt Owen 2 20BL169544 Mt Owen Pty Ltd 353/867083 Dewatering 2500 0
Middle Liddell WAL41498 LCO Pty Ltd 1/237766 Dewatering 6000 75
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Table 3-5 List of Aboriginal Heritage permits

Aboriginal Heritage Permits

Licence Salvage Date Expiry Date

Chain of Ponds Site Area (LID 28, 29, 30,

#2348 (dated 7 August 2007) 31, 32) 21, 22, 23 November 2006 3 October 2016

$87 #2883 18 February 2010
Bayswater Creek March/April 2008

S90 #2896 18 March 2020

DA 305-11-01 Modificati
$90 Permit #c0000623 1A BRI RIEIEEEn January/February 2015 3 December 2024
development consent area
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Table 3-6 List of radiation management licences

Radiation Management Licence

Licence Number Purpose Licence Holder Expiry Date

Sell, possess, store or give away regulated
material (including radiation apparatus,
radioactive substances or items containing
radioactive substances) for one year

Radiation Management Licence 5061082 Liddell Coal Operations Pty Limited | 12 September 2021
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Table 3-7 List of effluent treatment permits

Effluent Treatment Permits

Licence/Permit Reference = Regulatory Authority Purpose Licence Holder Approval Date Expiry Date
WTA 2006-002 Muswellbrook Shire | Permit to Operate Aerated Liddell Coal Operations Pty Limited | 23 April 2019 | 23 April 2023
Council Wastewater Treatment System
0SSM 3916/2008 Singleton Shire Permit to Operate Aerated Liddell Coal Operations Pty Limited | 1July2018 | 30 June 2021
Council Wastewater Treatment System
Number: LIDOC-2051682306-38 Status: [Document Effective:
Status (Office)]
x . . Page 28 of 257
Owner:  [Owner (Office)] Version: [Document Review:

Version (Office)]

Uncontrolled unless viewed on the intranet




Liddell

2020 Annual Review

4, Operations Summary

During 2020, operational activities were conducted generally in accordance with the approved
Mining Operations Plan (MOP) 2018-2020 Amendment B.

During the reporting period there were a number of construction projects undertaken in accordance
with the approved MOP and DA305-11-01. This included:

e Continued progression of mining operations in a southerly direction in the south pit and
entrance pit as well as final clearance and mining in the Bayswater Pit

e Commissioning of the tailings pipeline to Mt Owen Complex (West Pit) as approved by DA305-
11-01 Mod 6 to provide for improved LOM tailings emplacement Section 6.9.

e  Continued building monitoring and implementation of stabilisation measures at the Chain of
Ponds Inn; detailed in Section 6.6.

e Commencement and completion of the earthworks and remediation of the Mountain Block
project are; detailed in Section 9.8.

e Continued implementation of biodiversity management plan and biodiversity offset
management plan commitments including habitat augmentation, weed management and
supplementary planting as detailed in Section 9.4 and Section 9.5.

e Implementation of management activities across the South Cut Pasture Rehabilitation area to
control Rhodes Grass and manage the rehabilitation in accordance with the post mining land use
outlined in the Biodiversity Management Plan and MOP; detailed in Section 9.

e Continued implementation of Indirect Offset commitments in Section 9.6.

4.1 Mining operations

The open cut mining sequence at LCO includes:

e land preparation including vegetation removal and pre-stripping topsoil;
e Removal of overburden;

e Coal extraction, predominantly using excavators and tucks;

e Coal processing and transport.

Mining will continue in accordance with the MOP targeting coal from the Lemington, Pikes Gully,
Arties, Liddell, Barrett and Hebden seams. These seams range from 0.7 metres (m) to 9.5 min
thickness, and include semi-soft and thermal coal types. Mining will generally utilise hydraulic
excavators and trucks which are suitable for working in the South Pit and Entrance Pit to recover
coal from multiple seams.

No mining was undertaken using dragline or highwall extraction methods during 2020.

Key production statistics are summarised in Table 4-1 below. During the reporting period there was
no non-compliance with the sites approved production limits.
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4.2 Other Operations

Coal is transported from the open cut areas by truck to a ROM stockpile with an approximate
capacity of 200,000 tonnes for storage prior to processing in the CHPP.

The CHPP produces both semi soft coking coal and thermal coal. The CHPP operates 24 hours a day,
seven days a week, with the exception of downtime due to maintenance (generally 10 to 12 hours
each fortnight). The CHPP has a processing capacity of 8 Mtpa.

As per Table 4-1 below, the total ROM coal processed at Liddell’s CHPP during the 2020 reporting
period was 5,746,444 tonnes. The total product coal produced was 4,084,619 tonnes with 1,283,105
tonnes of coarse and 576,209 tonnes of fine rejects generated.

No ROM coal produced at Mt Owen was processed in the Liddell CHPP, nor was any ROM coal
transported to Ravensworth Central Coal Processing Facility in accordance with Schedule 2
Condition 6 b) and 6 c) during 2020.

During the reporting period, 3,904,418 tonnes of product coal including export thermal coal and
export semi soft coal were railed to the Port of Newcastle by trains along the Main Northern Railway
Line.

In accordance with Schedule 3, condition 33 (a) and (b) of DA 305-11-01, LCO monitored coal haulage
movements as part of standard operations. Daily train haulage movements are presented in Appendix
A. There were no sales of tailings during the reporting period and no truck movements for the
transportation of tailings along the New England Highway as per condition 32(a).

Table 4-1 Production summary

Production Summary

Material Approved limit 2019 actual 2020 forecast 2020 actual
s WS eEs N/A 37,529,915 35,564,000 34,882,522
Overburden (bcm)
ROM Coal / Ore (t) 8,000,000 5,863,647 5,692,000 5,746,444
Coarse reject (t) N/A 1,781,738 1,215,278 1,283,105
Fine reject (Tailings) (t) N/A 593,263 498,112 576,209
Saleable product (t) N/A 3,488,646 3,981,000 4,084,619

4.3 Major activities proposed in the next reporting period

A MOP for 2021-2023 consistent with DA305-11-01 Mod 7 has been approved by the Resources
Regulator outlining operational and rehabilitation activities during the next reporting period. The
primary features of the 2021-2023 MOP include:

e  3yearterm up till approximately coal extraction cessation;

e  Proposed primary overburden emplacement rehabilitation and tailings emplacement
rehabilitation;

Number: LIDOC-2051682306-38 Status: [Document Effective:
Status (Office)]
X ) ) Page 30 of 257
Owner:  [Owner (Office)] Version: [Document Review:

Version (Office)]

Uncontrolled unless viewed on the intranet



Liddell

2020 Annual Review

e A description of tailings emplacement rehabilitation strategy that provides for the specific
rehabilitation risk management proposed;

e Adescription of the mine closure (post mining rehabilitation) planning;

e  Revised rehabilitation monitoring program and completion criteria developed with NSW
Resource Regulator; and

e Afinal landform and post mining land use plan providing for habitat connectively and consistent
with the DA rehabilitation requirements.

e  Forecast major changes to the operation during the next reporting period include:

e  Continued mining in Bayswater Pit, Entrance Pit and South Pit as well as rehabilitation activities
in accordance with the 2021 - 2023 MOP;

° Rehabilitation of the Antiene Tailings dam;

e  Commencement of shaping and rehabilitation of Dam 4

e  Continued implementation of Biodiversity Offset commitments;

e  Continued implementation of Biodiversity Management commitments; and

e  Continued transfer of tailings between LCO and Mt Owen Complex West Pit.
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5. Actions Required at Previous Annual Review

NSW Department of Planning, Infrastructure and Environment provided written advice on the 2019
Annual Review on the 27 May 2020 and considered it to generally satisfy the requirements of the
approval. However, under the provisions of Schedule 2, Condition 4 of the approval, requested key
inputs and outputs that contribute to the site water balance be included in future Annual Reviews.
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6. Environmental Performance
6.1 Noise

The approved Noise Monitoring Program outlines the noise monitoring required to be undertaken by
LCO to ensure compliance with statutory requirements. The program addresses the requirements
contained in DA 305-11-01.

Monthly attended noise monitoring is undertaken at representative locations surrounding LCO, shown
in Figure 6-1.

LCO has a real-time, directional noise monitoring unit programmed to send an SMS to key operational
personnel when a trigger noise level is reached. Alarm conditions are measured and calculated with
respect to low frequency noise levels, which is the noise frequency consistent with continuous open
cut mining noise. It seeks to target continuous noise output from the mining operation and exclude
extraneous noise sources. Trigger levels are set below and at relevant criterion at the nearby sensitive
receivers identified in DA 305-11-01.

Noise criteria for LCO are prescribed in Schedule 3, Condition 1 of DA 305-11-01. LCO are required to
ensure that noise generated by the development does not exceed the noise impact criteria in Table
6-1.

Table 6-1 Development consent noise impact assessment criteria

Daytime Evening Night Night
Assigned Residential Location Number
LAeq (15 minute) LAeq (15min) LAeq (15min) La (1 min)

1,5,6,7,8,9,10,11, 12,14 35 35 35 45
2 35 35 36 45
3 36 35 37 45
4 36 35 36 45
All other privately owned land 35 35 35 45

Noise Compliance monitoring is undertaken as per Appendix 6 of DA-305-11-01. The noise emission
limits identified in Table 6-1 apply under all meteorological conditions, which are measured from the
LCO met station, except the following:

e During periods of rain or hail;
e Average wind speed at microphone height exceeds 5m/s;
e Wind speeds greater than 3m/s measured at 10m above ground level; or

e Temperature inversion conditions greater than 3°C/100m, or alternatively stability class F & G.
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6.1.1 Noise Monitoring Results

Attended compliance noise monitoring during the reporting period was undertaken on a monthly
basis by a specialist noise consultant (Global Acoustics) at two representative neighbouring
residential locations along Hebden Road (see Figure 6-1). Laeg(15 minute) aNd La1(1 minute) Measurements
against compliance criteria are detailed in Table 6-2.

Results of attended noise monitoring during the reporting period show that LCO complied with the
noise limits applicable at all monitoring locations.

Table 6-2 Noise monitoring results

Location WITiig)EEd Lco Iae;)“smi") Lco (:A;)‘lmi") Exceedance
January
1317 Hebden Road | 13/01/2020 3.7 1A 1A NA
1246 Hebden Road | 13/01/2020 2.7 IA IA Nil
February
1317 Hebden Road | 24/02/2020 1.6 IA 1A Nil
1246 Hebden Road | 24/02/2020 1.8 IA 1A Nil
March
1317 Hebden Road | 18/03/2020 1.0 31 35 Nil
1246 Hebden Road | 18/03/2020 1.2 31 33 Nil
April
1317 Hebden Road | 22/04/2020 2.3 31 37 Nil
1246 Hebden Road | 22/04/2020 1.7 31 35 Nil
May
1317 Hebden Road | 19/05/2020 1.2 <25 <25 Nil
1246 Hebden Road | 19/05/2020 11 28 32 Nil
June
1317 Hebden Road | 09/06/2020 3.2 <20 25 NA
1246 Hebden Road | 09/06/2020 2.9 <20 <20 Nil
July
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1317 Hebden Road | 20/07/2020 3.0 1A 1A Nil
1246 Hebden Road | 20/07/2020 4.2 1A 1A NA
August
1317 Hebden Road | 10/08/2020 1.4 34 44 Nil
1246 Hebden Road | 10/08/2020 1.5 34 37 Nil
September
1317 Hebden Road | 16/09/2020 1.2 IA 1A Nil
1246 Hebden Road | 16/09/2020 1.6 25 30 Nil
October
1317 Hebden Road | 07/10/2020 1.7 1A 1A Nil
1246 Hebden Road | 07/10/2020 1.4 1A 1A Nil
November
1317 Hebden Road | 19/11/2020 2.9 1A 1A Nil
1246 Hebden Road | 19/11/2020 2.7 1A 1A Nil
December
1317 Hebden Road | 17/12/2020 0.8 1A 1A Nil
1246 Hebden Road | 17/12/2020 1.2 NM NM Nil

Notes to Table:
1. Atmospheric data is from LCO weather station;
2. These are results for LCO in the absence of all other noise sources;
3.  NM denotes audible but not measurable, IA denotes inaudible;
4. NAin exceedance column means atmospheric conditions outside conditions specified in development consent and
so criterion is not applicable.

6.1.2 Comparison to EA Predictions

The Liddell Coal EA (2015) proposes that modifications to the development consent would not
produce an exceedance of the LCO operational specific noise criteria (Laeq(1smin) 35 dB(A) ) and Lai1
minute) 45 dB(A))) at any surrounding privately owned residence during the reporting period. All noise
monitoring events during 2020 were in accordance with these predictions.
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Figure 6-1 Noise monitoring locations
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6.2 Blasting

Blasting criteria for LCO are prescribed in Schedule 3 of DA 305-11-01. The consent condition covers
criteria for overpressure, ground vibration and vibration limits at designated structures. Table 6-3
below sets out the blasting impact assessment criteria for the reporting year as per DA-305-11-01.

Table 6-3 Blasting impact assessment criteria as per DA-305-11-01

Airblast Ground Vibration Allowable exceedance
overpressure level mm/s
dBLin Peak
Residence on privately 115 5 5% of the total number
owned land of blasts over a 12

(Scrivens, Burlings) month period

120 10 0%
Newdell zone N/A Limits applicable 1 Jan
substation* — 1 April 2020

<
<34 for >12 Hz 0% for any individual

and blast
<28 for <12 Hz

OR
<36 for >12 Hz 0% on more than 2
occasions during the
and .
period
<30 for <12 Hz
Limits applicable 2 0%
April —31 Dec 2020
<30 for >12 Hz
<26 for <12 Hz
Other public N/A 50 0%
infrastructure*
Chain of Ponds Inn 150 50 0%

Notes:

*alternate vibration limits for railway infrastructure have been agreed with ARTC as per the approved Blast Management Plan in accordance
with DA305-11-01 Schedule 3 Condition 4(a).

**vibration limit temporary increases have been agreed between Ausgrid as per the approved Newdell Blast Management Plan. See
subsection below for details.

Schedule 3, Condition 9 of the DA stipulates that blasting activities can only be undertaken at LCO
between 9 am and 5 pm Monday to Saturday, inclusive. No blasting is allowed to be undertaken on
Sundays, public holidays, or at any other time without the written approval of the Secretary.
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In accordance with Schedule 3, Condition 10 of the DA, LCO can carry out a maximum of 3 blasts per
day and 8 blasts per week (average over a calendar year) on the site. However this condition does not
apply to blasts that generate ground vibration of 0.5mm/s or less at any residence on privately owned
land, blast misfires or blasts required to ensure the safety of the mine, its workers or the general
public.

LCO operates a combined 24 hour blasting information and community response line (1800 037 317).

6.2.1 Chain of Ponds Inn Blast Management Strategy

Additional to the blasting impact criteria specifically identified in the DA, the Chain of Ponds Inn (COPI)
is a heritage and sensitive structure located on the Old New England Highway adjacent the operation.
In accordance with the Schedule 3 Condition 5 of the DA, LCO developed a Blast Management Strategy
for the Inn with specific blasting impact limits.

The adaptive management approach to blasting in the vicinity of COPI includes:
e  Astaged increase in the vibration level and air blast exposure
e  Continual monitoring of vibration and air blast levels and corresponding structural behaviour

Limits for blast overpressure and ground vibration at the Chain of Ponds Inn have been gradually
increased since 2015 as a result of the adaptive management process. 2020 blast criteria for maximum
PPV was 50mm/s and a corresponding 150 dBL (implemented 4 October 2019 in accordance with the
approved Blast Management Strategy). Further detail of management of COPI is in Section 6.6. This
section only examines compliance with applicable limits during the reporting period.

6.2.2 Newdell Zone Substation Blast Management Strategy

Development Approval conditions also required LCO to develop a Blast Management Strategy for the
Newdell Zone Substation. In accordance with DA305-11-01 (as modified), the primary objective of this
Strategy is to ensure that blasting at LCO has a negligible impact on the structural integrity and does
not accelerate the deterioration of electrical equipment efficiency (directly caused by blasting
activities and exclusive of normal operational deterioration) of the Newdell Zone substation,
compared to the existing condition and structural integrity of the substation at the date that consent
was granted to DA305-11-01 MOD 5 (December 2014).

Similar to the Chain of Ponds Inn discussed above, a staged increase in the vibration level at the
Newdell Zone Substation, combined with continual monitoring of vibration levels and corresponding
structural behaviour, will enable an adaptive management approach to blasting in the vicinity of the
substation. The strategy involves at-source management measures (blast design control), particularly
within a distance of 350 metres to the substation, combined with an inspection and blast review
regime to effectively manage blasting in the vicinity of the substation.

LCO and Ausgrid have developed several agreements related to blasting in proximity to the Newdell
Zone Substation. These agreements include:

e Blast Vibration Mitigation Works Agreement — At the time, this related to vibration mitigation
measures to be installed at the substation following investigations carried out by Ausgrid. Note
that these works have been completed.
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e Blast Vibration Consent Deed — This outlines that Ausgrid consents to LCO blasting above the
previous vibration limits (20mm/s for 90% of blasts and 25mm/s for 100% of blasts) on the basis
that blast mitigation works are completed at the Newdell Zone Substation. It allows for a staged
approach to increases in blasting limits.

e Blast Vibration Works Monitoring Agreement — This outlines the respective obligations for
Ausgrid to carry out the blast vibration works monitoring and commercial arrangements for
Liddell to reimburse Ausgrid for the cost of the monitoring.

In accordance with DA305-11-01 Schedule 3 Condition 4a and the approved Newdell Zone Substation
Blast Management Strategy, LCO reached agreement with Ausgrid to progress an increase of blast
vibration limits at the Substation from the 1st November 2017 and subsequently notified the DPIE of
the increase in limits on the 2 November 2017. The revised blasting limits are such that blasting does
not cause:

a) ground vibration or VPPV that is greater than 30mm/s above 12Hz for any individual blast; and
b) ground vibration or VPPV that is greater than 26mm/s below 12Hz for any individual blast.

On the 15" March 2019 LCO provided notification of implementing a temporary increase in limits for
the substation such that blasting does not cause:

a) ground vibration or VPPV that is greater than 34mm/s above 12Hz for any individual blast; and
b) ground vibration or VPPV that is greater than 28mm/s below 12Hz for any individual blast;

OR
c) ground vibration or VPPV that is greater than 36mm/s above 12Hz and ground vibration or VPPV
that is greater than 30mm/s below 12Hz on more than two occasions for the period.

This temporary increase is currently agreed to expire on 1 April 2020, at which point limits will revert
back to those agreed in 2017.

As per the approved blast management strategy, the proposed increase in limits is incremental and
effectiveness of the mitigation measures will be confirmed by the Ausgrid monitoring program prior
to increasing limits further. Conversely, monitoring analysis may also demonstrate that the mitigation
measures have not been effective and Ausgrid will notify Liddell that vibration limits will need to revert
back to specified in DA305-11-01. In either case LCO will continue to advise the Department when
vibration limits are varied in accordance with the approved blast management strategy.

6.2.3 Blast Monitoring Results

Blast monitoring locations are presented in Figure 6-2 and monitoring results for the reporting period
are provided in Appendix F -.

Blast monitoring was undertaken at two privately owned residences, the Chain of Ponds Inn and
Newdell Substation throughout the reporting period. There were 109 blasts fired throughout the
reporting period.

There were no non-compliances with DA305-11-01 Schedule 3 Condition 9 or 10 (pertaining to days
of blasting and frequency) during the reporting period. All blasts were conducted within the hours of
09:00 and 17:00 and on Monday to Saturday. No blasts were undertaken on Public Holidays. The blast
monitoring system recorded 100% blast data at all sites.

A summary of blasting performance against DA305-11-01 during the reporting period is presented in
Table 6-4.
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Airblast Ground Vibration Allowable Performance K . Proposed
overpressure level mm/s exceedance during the €y managemen management
. . implications .
dBLin peak reporting period actions
Other public N/A 50 0% Compliant N/A None required
infrastructure*
Chain of Ponds Inn 150 50 0% Compliant Continued
implementation of
the approved
Strategy (refer
Section 6.2.1)
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6.2.4 Comparison to EA Predictions

The Liddell Coal EA (2015) proposes that modifications to the development consent would see
continued compliance with vibration and overpressure criteria at the LCO receptors. Furthermore,
blasting was proposed to be unlikely to cause significant damage to the Chain of Ponds Inn and
Newdell Zone Substation providing that the blast management strategy developed for the Project is
implemented. During 2020, compliance with the EA predictions was observed.
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6.3 Air Quality

Air quality monitoring is undertaken in accordance with the Liddell Coal Air Quality Management
Monitoring Program (AQMMP). In addition, the LCO Dust Management TARP and LCO Spontaneous
Combustion Management Plan are used for the ongoing management of air quality.

The AQMMP was developed in accordance with Schedule 3 Condition 19 of DA-305-11-01. In
accordance with this condition, the AQMMP includes a combination of deposited dust gauges, high
volume air samplers (HVAS) and continuous PM10 Tapered Element Oscillating Monitors (TEOMs) to
monitor any dust emissions, and an air quality monitoring protocol for evaluation of compliance with
the air quality impact assessment criteria.

The compliance air quality monitoring network includes Depositional Dust Gauges, paired High
Volume Air Samplers (PM10 and TSP) and continuous TEOMs representative of privately owned
residences with potential to be impacted and continuous boundary monitoring. The LCO air quality
monitoring network is shown in Figure 6-3.

As per the AQMMP and the Dust Management TARP, the control measures undertaken to minimise
potential impact on air quality at LCO include:

e  Regular dust inspections are carried out and excavation and tipping activities may be ceased or
modified if excessive dust is observed;

e  Real time dust monitoring is undertaken to assist with the management of dust on-site;

e  Disturbance of the minimum area necessary for construction and prompt rehabilitation of
construction areas;

e  Watering of roads and trafficked areas to minimise the generation of dust; permanent roads are
constructed from hard non-friable material and have defined marker posts to prevent vehicle
deviations;

e  Longterm topsoil stockpiles are vegetated to reduce dust generation;

e  Dust suppression sprays situated on the rom dump hopper and transfer conveyor points are
actuated to reduce potential dust generation; and

e  All equipment is maintained in good working order to reduce emissions.

In line with the AQMMP and Condition 19, Schedule 3, LCO operates four relocatable supplementary
boundary PM10 air quality monitors. The units are operated to:

° Determine LCO’s contribution to local dust levels, based on their upwind and downwind
positioning relative to the location of LCO mining activity; and

e  Supplement the reactive operational dust management at LCO.

The relocatable boundary monitoring is a solar/battery powered trailer mounted equipment using an
EBAM air quality monitor. The unit connects to a live monitoring system and provides for early
response to measured air quality impacts. As per the AQMMP, four units were integrated into the
existing air quality monitoring network to inform dust management performance.
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6.3.1 Air Quality Criteria

The following details the air quality compliance impact criteria applicable during the reporting period.

Schedule 3, Condition 16 of DA 305-11-01 requires that LCO manage their operations so as to satisfy
the relevant air quality criteria for deposited dust and dust concentration emitted to privately owned
land not owned by LCO.

Deposited dust levels refer to the quantity of dust particles that settle out from the air as measured
in grams per square meter per month (g/m2/month) at a particular location. The LCO Air Quality
Impact Assessment Criteria for deposited dust is summarised in Table 6-5.

Table 6-5 Long term impact assessment criteria for deposited dust

. . Maximum increase in deposited Maximum total
Averaging Period .
dust level deposited dust level

e B

Deposited dust Annual b2 g/m?/month 34 g/m?/month
a Total impact (i.e. incremental increase in concentrations due to the development plus background concentrations due to all other sources);
b Incremental impact (i.e. incremental increase in concentrations due to the development on its own);
¢ Deposited dust is to be assessed as insoluble solids as defined by Standards Australia, AS/NZS$3580.10:2003 Methods for Sampling and Analysis of

Ambient Air Determination of Particulate Matter — Deposited Matter — Gravimetric Method; and

d Excludes extraordinary events such as bushfires, prescribed burning, dust storms, fire incidents or any other activity agreed by the Secretary.

Dust concentration refers to airborne dust and is measured in micrograms per cubic meter (ug/m3).
Dust concentration is measured as total suspended particulate matter (TSP) and particulate matter of
less than 10 microns in diameter (PM10). TSP relates to all suspended particles, which are usually in
size range of zero to 50 micrometres (um). TSP measurements include PM10 particles. TSP is
compared to long term (annual average) goals and PM10 is compared to both long term (annual
average) and short term (24 hour maximum) goals. Particle sizes larger than 50 um are measured as
deposited dust. The LCO Air Quality Impact Assessment Criteria for dust concentration (particulate
matter) is summarised in Table 6-6.

Table 6-6 Impact assessment criteria for particulate matter

Total Suspended Particulate Matter (TSP) Annual 290 pg/m’
24 hour 50 pug/m*
Particulate Matter <10ug (PM o)
Annual 230 pug/ m*
a Total impact (i.e. incremental increase in concentrations due to the development plus background concentrations due to all other sources);
b Incremental impact (i.e. incremental increase in concentrations due to the development on its own);
¢ Deposited dust is to be assessed as insoluble solids as defined by Standards Australia, AS/NZS3580.10:2003 Methods for Sampling and Analysis of
Ambient Air Determination of Particulate Matter — Deposited Matter — Gravimetric Method; and
d Excludes extraordinary events such as bushfires, prescribed burning, dust storms, fire incidents or any other activity agreed by the Secretary.

During 2020, a significant amount of extraordinary events occurred at the start of the year associated
with large scale bushfires across NSW, which impacted the measured results at the LCO air quality
monitoring units. The NSW Department of Planning, Industry and Environment (DPIE) determined
there to be 24 days in which were determined to be extraordinary regional conditions. In line with
DPIE advice for reporting, those 24 days listed in Table 6-7 are excluded from the annual averages
reported in this annual review. It is noted that the data uploaded to the LCO public website each

Number: LIDOC-2051682306-38 Status: [Document Effective:
Status (Office)]
" . . Page 45 of 257
Owner:  [Owner (Office)] Version: [Document Review:

Version (Office)]

Uncontrolled unless viewed on the intranet



Liddell

2020 Annual Review

month was current at the time of reporting and still includes results for the days of retrospectively
confirmed extraordinary events. Therefore, annual average air quality results published on the LCO
website are slightly higher than those in this annual review.

Table 6-7 Extraordinary air quality event dates 2020

January 01/01/2020 January (continued) 15/01/2020
02/01/2020 20/01/2020
03/01/2020 21/01/2020
04/01/2020 23/01/2020
05/01/2020 24/01/2020
06/01/2020 25/01/2020
07/01/2020 February 01/02/2020
08/01/2020 02/02/2020
09/01/2020 04/02/2020
10/01/2020 19/02/2020
11/01/2020 August 19/08/2020
12/01/2020 November 29/11/2020
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6.3.2 Deposited Dust

The location of LCO’s compliance depositional dust gauges are shown on Figure 6-3. In accordance
with the EPL and Air Quality Management and Monitoring Program, monitoring results are collected
from all deposited dust gauges on a monthly basis, and are shown in Figure 6-4 and Figure 6-5.
Deposited dust monitoring results are provided in Appendix C. Two dust gauges maintained by LCO
are representative of private residences (D55 and D62). During the reporting period both monitoring
sites met the annual average criteria.

A summary of LCO’s dust deposition gauge performance with compliance criteriais presented in Table
6-8.

Table 6-8 Annual average depositional dust compliance summary

Annual Average

(9/m2/month) Performance
S . Key Proposed
Monitoring during the
location Max. total s reporting management management
de (;sited increase in eriod implications actions
Zust deposited P
dust

D55 Compliant N/A None

required
4 2

D62 Compliant N/A None

required
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Figure 6-4 Depositional Dust D55 annual results

Note that in Figure 6-4, the results for February and November 2020 were elevated due to high
presence of insects, vegetation and arachnids in the samples.
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Figure 6-5 Depositional Dust D62 annual results

Note that in Figure 6-5, the results for March and November 2020 were excluded due to contaminated
samples.

6.3.2.1 Deposited Dust - Comparison to EA Predictions

The Liddell Coal Modification to Development Consent Environmental Assessment (EA) (Pacific
Environment Limited, 2013) predicted that the modifications alone, or cumulatively, would not result
in exceedances of the relevant deposited dust criteria at any private residence in the surrounding area.
This is an annual average criterion.

All annual averages at dust gauges representative of private residences were below the maximum
annual average deposited dust level of 4 g/m2/month, as the modelling predicted, despite regional
conditions being poor at times throughout the year, as identified in Table 6-7.

6.3.3 High Volume Air Sampling - TSP

LCO operates two compliance High Volume Air Samplers (HVAS) which sample Total Suspended
Particulates (TSP), as shown in Figure 6-3. In accordance with the Air Quality Monitoring Program and
EPL requirements, TSP is measured by the samplers every six days.

As detailed in Table 6-7, during 2020 there were 24 days in which DPIE has identified as being impacted
by extraordinary regional events. Out of the 24 days impacted, five occurred on days where TSP
monitoring occurred. Therefore, the results from the five days adversely impacted by extraordinary
conditions have been removed from the below figures and results. TSP monitoring results are
presented in Figure 6-6, Figure 6-7 and provided in Appendix C.
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Figure 6-6 Antiene HVAS TSP annual results
TSP Monitoring Results - Scriven Property HVAS 11
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Figure 6-7 Scrivens HVAS TSP annual results

During the reporting period, both monitoring sites complied with the TSP annual average criteria. A
summary of LCO’s HVAS TSP performance with compliance criteria is presented in Table 6-9.

Excluding the five days which were impacted by extraordinary conditions, the annual rolling average
TSP at the completion of 2020 was:

e 42 pug/m?at HVAS 20 (Antiene)
e 32 pug/m3at HVAS 11 (Scriven)
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Table 6-9 - Annual average TSP compliance summary

Approval Performance durin Key Proposed
Criteria & management management

implications actions

Monitoring location

the reporting period

HVAS 20 (Antiene) 90

HVAS 11 (Scriven)

6.3.4 High Volume Air Sampling — PM10

LCO operates two compliance High Volume Air Samplers (HVAS) which sample fine particulates with
an aerodynamic diameter of less than 10 microns (PM10), as shown in Figure 6-3. In accordance with
the Air Quality Management and Monitoring Program and EPL requirements, PM10 is measured by
the samplers every six days.

PM10 monitoring results are presented in Figure 6-8 and Figure 6-9, detailed results provided in
Appendix C. These results are compared against daily meteorological data (wind speed and direction)
to determine whether dust levels are attributable to Liddell Coal Operations.

As detailed in Table 6-7, during 2020 there were 24 days in which DPIE has identified as being impacted
by extraordinary regional events. Out of the 24 days impacted, five occurred on days where TSP
monitoring occurred. Therefore, the results from the five days adversely impacted by extraordinary
conditions have been removed from the below figures and results. PMig monitoring results are
presented in Figure 6-8, Figure 6-9 and provided in Appendix C.

PM,, Monitoring Results - Antiene HVAS 21
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Figure 6-8 - Antiene PM10 (HVAS 21) annual results
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Figure 6-9 - Scrivens PM10 (HVAS 12) annual results

During the reporting period, LCO complied with the PMy, long term (annual rolling average) criterion.
A summary of LCO’s HVAS PM, performance with compliance criteria is presented in Table 6-10.

During the reporting period there was there were two exceedances of the short term impact
assessment criteria which were investigated by LCO. A summary of each exceedance is provided in
Table 6-11.

Excluding the five days which were impacted by extraordinary conditions, the annual rolling average
PMjo at the completion of 2020 was:

e 16 pg/m?at HVAS 21 (Antiene)
e 13 pg/m3at HVAS 12 (Scriven)

Table 6-10 - Annual average HVAS PM10 compliance summary

Approval . Key Proposed
- . Criteria Performance during
Monitoring location . . management management
the reporting period s .
(ug/m?) implications actions

HVAS 21 (Antiene)

30 Compliant N/A None required
HVAS 12 (Scriven)
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Table 6-11 Short-term average HVAS PM10 exceedance summary

Short Term Monitored

Exceedance Date Criterion Result Investigation Notes
(ug/m?) (ug/m?)
I N R S ‘
21/01/2020 HVAS 21 el Classified an extraordinary day as ‘
>0 described by DPIE ‘
21/01/2020 HVAS 12 58 ¥ ‘

—Mmonitoring period determined to be impacted by extraordinary regional conditions under Note D of Schedule 3 Condition
16 by DPIE.*denotes exceedance investigation conducted under Note b of Schedule 3 Condition 16 and determined due to predominate
wind direction and contribution analysis using nearfield real time monitoring units, the measured results were likely the result of regional
conditions opposed to contribution from LCO.

6.34.1 High Volume Air Samplers - Comparison to EA Predictions

The Liddell Coal EA (2013) did not predict any exceedances of the annual average PMy, criteria at any
of the nearest receptors. When considering LCO and other sources (including mining and other non-
mining sources), none of the nearby privately owned residences were predicted to experience annual
average PM10 levels above the relevant criterion, as per Table 6-6, on an annual basis. Whilst there
was 1 exceedance of the short term impact criteria for HVAS PMy, the result was excluded because it
was classified as an extraordinary regional event by DPIE, and not contribution by operations at LCO.

6.3.5 Continuous Monitoring — PM10

LCO operate two continuous Tapered Element Oscillating Microbalance (TEOM) measuring 10um
Particulate Matter dust levels around the site. Air quality and meteorological monitoring data are
evaluated against monitor-specific PM10 and meteorological triggers on a real-time basis with dust
alarms automatically triggered by LCO’s data acquisition system. The alarms are sent to key
operational personnel and are used as an auxiliary management tool in controlling dust emissions at
Liddell.

As detailed in Section 6.3.1, the 24 days determined to be extraordinary regional conditions have been
excluded from the results in this annual review. During the reporting period, LCO complied with the
PMy long term (annual rolling average) criterion at monitors DX38-D1 (Scrivens) and SX38-D2
(Antiene). A summary of LCO’s TEOM PMy, performance with compliance criteria is presented in Table
6-10.

Table 6-12 - Annual average TEOM PM10 compliance summary

Approval Key Proposed

Performance during

Monitoring location Criteria ‘ ‘
the reporting period

(ug/m°)

management management
implications actions

[ | | |
SX38-D1 (Scriven) ‘ ‘ N/A ‘ ‘
30 ‘ Compliant | | None required |
SX38-D2 (Antiene) ‘ ‘ ‘ ‘
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Excluding the 24 days which were impacted by extraordinary conditions, the annual rolling average
PM1o at the completion of 2020 was:

e  14.8 ug/m?at SX38-D1 (Scriven)

e  18.7 ug/m?*at SX38-D2 (Antiene)

Table 6-13 summarises each monitoring result higher than the short term criteria, prior to the
exclusion of extraordinary events. After excluding results impacted by extraordinary events, the short
term 24 hour criterion (50 pg/m3) was not exceeded during the reporting period at continuous
monitoring units SX38-D1 and SX38-D2.

Table 6-13 Short term average TEOM PM10 compliance summary

il::rr: Monitored
Exceedance Date - Result Investigation Notes
Criterion (ug/m?)
(ug/m’)
1/01/2020 SX38-D1 65.2 Classified an extraordinary day as
described by DPIE

1/01/2020 SX38-D2 85.2

3/01/2020 S$X38-D2 53.3

5/01/2020 SX38-D1 95.7

5/01/2020 S$X38-D2 107.5

11/01/2020 SX38-D1 73.7

11/01/2020 S$X38-D2 69.6

12/01/2020 SX38-D1 52.6

12/01/2020 S$X38-D2 50 524

20/01/2020 SX38-D1 61.3

20/01/2020 SX38-D2 60.3

21/01/2020 S$X38-D1 62.3

21/01/2020 SX38-D2 65.1

23/01/2020 S$X38-D1 68.1

23/01/2020 SX38-D2 71.4

19/02/2020 S$X38-D1 58.6

19/02/2020 SX38-D2 57.7
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—monitoring period determined to be impacted by extraordinary regional conditions under Note D of Schedule 3 Condition
16 by DPIE.
*denotes exceedance investigation conducted under Note b of Schedule 3 Condition 16 and determined due to predominate wind direction
and contribution analysis using nearfield real time monitoring units, the measured results were likely the result of regional conditions
opposed to contribution from LCO

Section 4.5 of the National Environment Protection (Ambient Air Quality) Measure Technical Paper
No. 5 - Data Collection and Handling, 2001 (Prepared by the National Environment Protection Council
Peer Review Committee), identifies an average concentration can only be valid if it is based on at least
75% of the expected samples in the daily averaging period. Continuous monitoring points SX38-D1
and SX38-D2 failed to monitor PM10 continuously on 13 and 26 occasions respectively, in accordance
with Section 4.4 of the approved LCO AQMMP. These instances are summarised in Table 6-14.

Table 6-14 Failure to meet PM10 data availability instances - TEOMs

Monitoring

Unit Monitoring Data Comments
Period Availability (%)
$X38-D1 7/01/2020 0.0% Unit outage due to UPS.
8/01/2020 41.0% Unit outage due to UPS replacement.
10/01/2020 50.0% 3 monthly planned maintenance.
72.2%
0.7%
61/8/2({227225)220 0.0% Unit outage due to air conditioner trip.
0.0%
34.7%
50.0%
3/04/2020 to Unit outage due to flow failures.
4/04/2020 72.9%
14.0%
6/04/2020 to 0.0% 12 monthly planned maintenance with zero
8/04/2020 = noise filter.
53.5%
SX38-D2 29.2%
6/01/2020 to 50.7% Unit outage due to high filter loads. TEOM
8/01/2020 7 filter replaced.
55.6%
3/02/2020 63.2% Unit outage due to filter and water trap.
26/02/2020 70.1% Unit outage due to power supply
interruption.
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Monitoring
Unit

Monitoring Data

Period Availability (%) Comments

45.8%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

o)
O Data invalidated as inlet seal broken due to

24/04/2020 to 0.0% install of AC.
11/05/2020 0.0% 3 monthly planned maintenance and

0.0% corrected broken inlet
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
36.1%

27/07/2020 61.8% Unit outage due to heater failure.

3/08/2020 to 37.5%

4/08/2020 03 Planned maintenance and PCB replacements.

Despite the above instances in which SX38-D1 and SX38-D2 failed to achieve PM10 daily availability
greater than 75%, the overall valid data availability for each unit during 2020 was 96.9% and 93.3%
respectively.

PM10 monitoring results, excluding the 24 days deemed as impacted by extraordinary conditions by
DPIE, are presented in Figure 6-10 and Figure 6-11.
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6.3.5.1 Continuous PM10 Monitoring - Comparison to EA Predictions

The DA 305-11-01 Modification 5 Environmental Assessment (EA) predicted that there was a very
minor chance of LCO exceeding the compliance limit of 50 ug/m? with the probability of this occurring
being less than 0.3%. While exceedance of this criteria was recorded at private residences (5X38-D1
and SX38-D2) during the reporting period, as predicted, LCOs contribution to these values was not
considered significant and attributable to regional conditions.

6.3.6 Continuous PM10 Monitoring - EBAMs

EPL 2094 Condition M2.2 requires the continuous monitoring of four EBAM boundary monitoring
units (as shown in Figure 6-3). For a 24 hour monitoring period measured by these units to be
considered valid, Section 4.5 of the National Environment Protection (Ambient Air Quality) Measure
Technical Paper No. 5 — Data Collection and Handling, 2001 (Prepared by the National Environment
Protection Council Peer Review Committee) identifies an average concentration can only be valid if it
is based on at least 75% of the expected samples in the averaging period. Failure to monitor PM10
continuously in accordance with Section 4.4 of the approved LCO AQMMP included:

e SX38-D3 —8 occasions

e SX38-D4 — 11 occasions
e SX38-D5-17 occasions
e SX38-D6 — 25 occasions

Table 6-15 below identifies for each of the four monitoring units the dates in which PM10 data
availability greater than 75% was not achieved.

Despite the below instances in which SX38-D3, SX38-D4, SX38-D5, and SX38-D6 failed to achieve PM10
daily availability greater than 75%, the overall valid data availability for each unit during 2020 was
98.4%, 98.0%, 97.4% and 94.9% respectively.

Table 6-15 Failure to meet PM10 data availability instances - EBAMs

e e Data
Mon|t9r|ng Monlt.orlng Availability Comments
Unit Period
(%)
27/05/2020 63.9% Unit outage due to power supply.
15/06/2020 to 75.0% Unit outage due to power supply & ant
16/06/2020 61.1% infestation.
75.0%
SX38-D3 28/07/2020 to Replaced batteries with new.
29/07/2020 53.5%
33.3%
5/08/2020 to 0.0% Unit outage due to flow failure. Pump
7/08/2020 = replaced and calibrated.
45.8%
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L L Data
Momt?rmg Momt.ormg Availability Comments
Unit Period
(%)
7/05/2020 t 45.1%
/05/ ° Unit outage due to media card failure. Reset.
8/05/2020 68.1%
26/05/2020 58.3% Unit outage due to power supply.
14/07/2020 to 64.6% Unit outage due to flow failure.
16/07/2020 21.5%
SX38-D4 41.7%
27/07/2020 to 64.6% Unit outage due to power supply. Batteries
28/07/2020 61.8% replaced.
11/08/2020 to 40.3% Unit outage due to voltage error. Wiring and
13/08/2020 0.0% pump replaced.
37.5%
18/03/2020 to 47.9% 6 monthly planned maintenance and
19/03/2020 45 8% calibration.
28/04/20 to 42.4% Unit outage due to failed media card. Reset.
29/04/2020 66.0%
03/05/2020 to 28.5% Unit outage due to media card failure. Reset.
04/05/2020 68.1%
26/05/2020 to 57.6% Low battery charge. Recharged via sunlight
27/05/2020 64.6% when weather improved.
SX38-D5 11/06/2020 to 14.6% Low battery charge. Batteries replaced.
12/06/2020 70.8%
28/07/2020 50.7% Low battery charge. Batteries replaced.
29/10/2020 to 50.7% Flow failure. Pump replaced.
30/10/2020 44.4%
02/12/2020 to 41.0% 12 monthly planned maintenance with zero
03/12/2020 46.5% filter.
23/12/2020 to 67.4% Unit outage due to data taker and router.
24/12/2020 63.9%
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L L Data
Momt?rmg Momt.ormg Availability Comments
Unit Period
(%)
23/01/2020 to 25.7% Unit error. Taken off site for repairs.
29/01/2020 0.0%
0.0%
0.0%
0.0%
0.0%
56.9%
31/01/2020 to 62.5% Low flows. Corrected flow and recalibrated.
2/02/2020 43.8%
47.2%
75.0%
04/05/2020 69.4% Flow failure. Updated settings and
recalibrated.
SX38-D6 11/05/2020 to 48.6% Flow failures and 1 monthly planned
13/05/2020 52 1% maintenance.
64.6%
26/05/2020 to 0.0% Low battery charge. Recharged via sunlight
27/05/2020 55 6% when weather improved.
18/07/2020 to 0.0% Pump failure. Replaced with spare.
20/07/2020 0.0%
41.0%
27/07/2020 to 29.2% Low battery charge. Recharged via sunlight
29/07/2020 0.0% when weather improved.
52.8%
02/12/2020 to 53.5% 12 monthly planned maintenance with zero
03/12/2020 48.6% filter.
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6.3.7 Pollution Reduction Programs

During 2020, no new Pollution Reduction Programs were completed. LCO continued to implement
Haul Road Dust Monitoring program as established from a 2013 PRP for Particulate Matter Control
Best Practice — Wheel Generated Dust. The monitoring program includes determining the haul road
dust control efficiency achieved across the operation on four occasions throughout the year. Real-
time concentrations of PM10 were measured using a DustTrak real time analyser attached to a 4WD
vehicle. The mobile dust sampling method has been approved by the US EPA for use in a similar
pollution reduction programs and the sampler is equivalent to that used in the ACARP project on wheel
generated dust monitoring. Emissions were monitored from controlled haul roads (loading circuits),
with baseline data collected at an uncontrolled test site; the dust monitored coming off the haul road
surface was compared to the uncontrolled section to determine the control efficiency. All monitoring
is completed in line with the original PRP methodology including the metrological conditions leading
up to and during the monitoring event, silt sampling and scope of monitoring. As per the AQMMP,
LCO aims to achieve greater than 80% control efficiency at all times.

During each monitoring event LCO achieved the target 80% control efficiency with results as follows:
e Q1 March—-81%

e Q2May-97%

e Q3 August—87%

e Q4 November—-91%
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6.4 Visual and Stray Light

Visual impact management is undertaken in accordance with the practices outlined in the LCO MOP
(LCO, 2018) and the LCO Lighting Management Procedure. In accordance with these documents,
visual impacts are managed through:

e Prompt rehabilitation;

e Prioritisation of rehabilitation, focusing effort on areas that are most visually prominent from
off-site private residences and public transport routes; and

e Directing of light away from residences.

During the reporting period, flood lighting in mining areas was located to minimise direct light emitted
to Hebden Road, Antiene Road, the New England Highway, the Main Northern Railway, or towards
any dwellings. During 2020, there was one lighting complaint received, detailed in Section 0.

6.4.1 Comparison to EA Predictions

The DA 305-11-01 Modification 5 Environmental Assessment (EA) predicted that the project would
have negligible to low visual impact on surrounding receptors due to open cut pits moving in a
southerly direction away from the nearest privately owned receptors. It was predicted that no lighting
complaints should be received, however one complaint was received as detailed in Section 0.
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6.5 Aboriginal Cultural Heritage

Aboriginal Heritage Impact Permit (AHIP) C0000623 (AHIMS Permit ID 3765) was issued by OEH on
3 December 2014 for the salvage of all sites within the impact footprint of Development Modification
5. Site locations are shown in Figure 6-12.

The LCO Aboriginal Cultural Heritage Management Plan (ACHMP) was revised during the reporting
period to incorporate changes resulting from the approval of Modification 7 to DA 305-11-01. No
additional consultation activities were held in 2020 outside of the plan review, annual inspection and
meeting.

Two due diligence programs were completed during 2020. Results of the inspections are summarised
in Table 6-16, and were incorporated into the most recent ACHMP update.

Table 6-16 — Summary of 2020 due diligence inspections completed

March 2020 Buffer land near Hebden Rd LID34, LID35
June 2020 Buffer land near Bowmans Creek LTM-IF1, LTM IF2, Bowmans Creek 14
(existing)

The annual inspection and meeting was held with RAPs on 10 November 2020. During this inspection,
RAPs visited:

e  LID ES1 - blast flyrock

e  LID3 - gully erosion

° HAZ2-0S1 — gully erosion

e LTM-F1, LTM-F2, Bowmans Creek 14 — new sites identified during due diligence inspections

° LID34 and LID35 - new sites identified during due diligence inspections

The following actions were discussed and agreed on during the inspection:
1. Site cards to be updated, including new site extents. LCO to extend bunting to revised extents.

2. Install additional temporary erosion control measures within gully at HAZ-OS1 to improve
management of area.

3. Assess removal of old fencing material in gully, if required, at 2021 inspection.

For further information relating to Aboriginal heritage management at Liddell, refer to the LCO
ACHMP, which can be accessed from the Liddell Coal Website at www.liddellcoal.com.au.
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Figure 6-12 Aboriginal archaeological site locations
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6.6 Heritage

The Environmental Assessment (EA) prepared for the development consent modification (DA305-11-
01 Modification 5) found that mining in the vicinity of the Chain of Ponds Inn (COPI) could proceed
without any major risk of damage, provided that blast design control is implemented and a number of
defects in the structures within the COPI complex are rectified prior to the commencement of the
close range blasting program.

As required by Condition 15A of DA-305-11-01 (as modified) the Chain of Ponds Inn Blast
Management Strategy (COPI Strategy) has been developed by LCO to document the management of
potential blast related impacts on the Chain of Ponds Inn. This strategy was revised during the
reporting period in consultation with NSW Heritage Council and Hunter Valley Operations (owner).

In accordance with DA305-11-01, the primary objective of this Strategy is to ensure that blasting at
LCO does not cause loss of heritage value, and/or have a negligible impact on the structural integrity
of the external fabric of the Inn, compared to the existing condition and structural integrity of the Inn
at the date that consent was granted to DA305-11-01 MOD 5 (December 2014).

The COPI Strategy describes a process whereby the staged increase in the vibration level and air blast
exposure (trigger levels) at the Chain of Ponds Inn, combined with continual monitoring of vibration
and air blast levels and corresponding structural behaviour, will enable an adaptive management
approach to blasting in the vicinity of the Inn. The strategy involves both at-receptor mitigation
measures (structural stabilisation measures at the Chain of Ponds Inn) and at-source management
measures (blast design control), particularly within a distance of 350 metres to the Inn, combined with
an inspection and blast review regime to effectively manage blasting in the vicinity of the Inn.

During the reporting period, no impacts to the Inn Complex have been noted by either building
vibration monitoring or visual inspection.

6.6.1 Management Actions During 2020

As per the requirements of the management strategy, continuous monitoring of blasting as well as
structure response monitoring occurred during 2020. No further stabilisation mitigation works were
identified as being required. A summary of the building response monitoring is outlined below.

In accordance with Section 5.2 the COPI Strategy, Bill Jordan & Associates identified that no vulnerable
walls or other items required further support and therefore recommended continuation of the blast
management program in accordance with the approved Strategy.

During a blast initiated on 9 July 2020, a PPV of 43.65 mm/s was measured at the COPI Complex.
This triggered a dilapidation report to be conducted as per the COPI Strategy. A new methodology
for the survey was adopted, which included collection of data using drones, handheld camera,
Matterport and RTK rover. The reported data included a virtual 3D capture of the building facade
and interior. Despite the event being the highest PPV recorded to date, none of the displacements
were greater than previously recorded blasts (of lower PPV). No impacts, cosmetic or otherwise
above that reported in previous years, was observed during the dilapidation survey.

6.6.2 Analysis of Blast Monitoring

The structures were monitored with accelerometers on 5 occasions during the year, from 3/03/2020
to 3/12/2020. For each of these events, vibrations were measured at the building locations specified
in the strategy. Acceleration measurements were analysed and compared with the in-ground
geophone velocity measurements (the site geophone). For both the geophone and the
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accelerometers, the analysis yields acceleration, velocity and displacement results, together with
frequency analyses for all.

The accelerometer mounting locations chosen to best describe the behaviours of the buildings are
shown in Figure 6-13. With the exception of locations Ad and Bc, all are at the tops of the two-storey
walls and generally measure the most-damaging in-plane movements. Location Ad is at the top of a
chimney and is measuring the movement about its weaker axis; location Bc is at the centre of a two-
storey wall which is unsupported by a floor and for which the out-of-plane movement is the most
critical.

L 1_HAa

Ac

\—=“ Ae

Figure 6-13 - Accelerometer locations at Chain of Ponds Inn

Displacement of a building element is the best indication that damage may be caused, as this relates
directly to the strain in the building fabric. In a report prepared by Bill Jordan & Associates dated 16
March 2016, the acceptable displacements were tabulated for each of the monitored locations. The
most vulnerable locations were shown to be the chimneys and the large unsupported two-storey
side wall(s) of the kitchen block (Building B); the responses at these locations are measured by
representative accelerometers at locations Ad and Bc.

No results recorded in 2020 suggested that any change was required in these criteria.
The maximum displacements recorded during the year at each location are shown in Table 6-17.

Table 6-17 Maximum displacements recorded in 2020

Aa 0.89 7 12.7

Ab 0.85 7 12.1
Ac 0.89 7 12.7
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Ad 0.51 12 4.3

Ae 0.70 7 10

Af 3.16 7 45.1
Ba 0.97 5 194
Bb 1.00 5 20

Bc 0.79 3 26.3
Ca 1.48 5 29.6
Cb 1.02 5 204
Cc 0.97 5 19.4

Data relating to the effects of groundwave frequencies continued to be gathered during the year and
has been used to refine blast design parameters.

6.6.3 Visual Inspection Outcomes

Visual inspections were completed through the year on a minimum quarterly basis as per the
approved Strategy. The buildings were assessed for damage as per the agreed methodology and no
differences could be found in the condition of any of the buildings fabric which are attributable to
blasting impacts.

6.6.4 Trends and compliance issues

During 2020, there were no exceedances of the compliance limits at the Chain of Ponds Inn nor was
there any significant damage as a result of blasting activities.

Blast vibrations are still not reliably predictable. Different factors influence the actual vibration levels
for each blast and the predictions will continue to vary from the recordings of the event. A
conservative approach/margin is considered in both the prediction models and the building behaviour
models and it will continue to be appropriate to continue this into the future.

6.6.5 Comparison to EA Predictions

The Liddell Coal EA (2015) proposes that modifications to the development consent would be unlikely
to cause significant damage to the Chain of Ponds Inn provided that the blast management strategy
developed for the Project is implemented. A staged and adaptive management approach has been
applied to South Cut blasting and has not resulted in any significant damage to the Inn in 2020.

Number: LIDOC-2051682306-38 Status: [Document Effective:
Status (Office)]
X . . Page 67 of 257
Owner:  [Owner (Office)] Version: [Document Review:

Version (Office)]

Uncontrolled unless viewed on the intranet



Liddell

2020 Annual Review

6.6.6 Future Work

Continued monitoring of the buildings behaviour as per the strategy will occur to further develop the
predictive modelling and provide for the conservation of the structures.

6.7 Exploration

No exploration activities were conducted by LCO in 2020.

6.8 Spontaneous Combustion

Fine coal along the ribs of exposed pillars in old underground workings associated with the Liddell coal
seam have been historically linked to spontaneous combustion at LCO. To manage spontaneous
combustion the mine plan aims to keep the underground workings submerged with water to limit coal
exposure to oxygen for as long as possible. Once exposed, the mine design then incorporates benches
for sealing off the high wall, which minimises the ingress of oxygen. Where areas of spontaneous
combustion are exposed, the affected material is removed where possible, dumped low in spoil areas
and covered with at least 20 m of inert material. If removal is not feasible, care is taken to minimise
potential dust generation, and the coal is processed in the CHPP as soon as practicable to minimise
ROM stockpile time. Spontaneous combustion of stockpiled product coal at LCO is rare due to the
moisture introduced during the washing process and the regular transfer of coal to the Port of
Newcastle for export. In the event that stockpiles start to generate heat due to delays in
transportation, coal in the stockpiles is spread out and soaked with water to allow the heat to
dissipate. Measures to control spontaneous combustion are documented in the LCO Spontaneous
Combustion Management Plan, which is reviewed and updated regularly.

Historically, underground workings in the Liddell seam were de-watered a number of months prior to
mining. This allowed the coal to be exposed to oxygen, facilitating spontaneous combustion. The
mining process was revised and implemented during 2013/2014 and sees a just-in-time methodology,
where by an increased pumping network has enabled the workings to be de-watered just prior to
excavation. By eliminating the coal’s exposure to the atmosphere and propensity to combust, rather
than relying on an engineering treatment once exposed, a significant reduction in the environmental
hazard has been realised.

Since revising the management practices, the methodology has proven successful with a considerable
reduction of spontaneous combustion. Whilst there have been occurrences of spontaneous
combustion within working areas, the extent and duration of these affected areas has reduced. LCO
did not have any management issues relating to spontaneous combustion resulting in either odour or
air quality complaints during the reporting period.

LCO remains committed to developing and improving environmental management strategies. If the
adopted spontaneous combustion strategy exhibits unsatisfactory performance, then the
methodology will be reassessed and an effective strategy implemented to achieve acceptable
outcomes.
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6.9 Tailings and Rejects Management

The processing of ROM coal in the CHPP produces both tailings and coarse rejects. This section details
the tailings and rejects management strategy employed by LCO.

6.9.1 Tailings and reject management strategy, operation and disposal

Tailings and reject production is dependent on a number of factors including the source coal seam,
seam section, in-pit mining conditions, out of seam dilution, stockpile weathering prior to washing,
and weather conditions during and prior to mining.

Coarse rejects generated from the LCO CHPP are in the order of 26% of ROM coal processed, and
consist of carbonaceous shale, mudstone and claystone, with minor coarser rocks such as siltstone
and sandstone. Coarse rejects will be co-dispersed throughout the overburden dumps in varying levels
during dump construction with a final placement to be a minimum of 5m below the final landform.
Capping of coarse reject is undertaken using inert overburden to minimise the risk of spontaneous
combustion. Carbonaceous shale in the coarse rejects has a very low spontaneous combustion
potential.

Under DA305-11-01, up to 0.5 Mtpa of tailings reclaimed from LCO can be transported to Bayswater
Power Station, with the actual annual rate depending on the moisture content of tailings in situ, and
the energy content after mining, recovery, drying and screening. The tailings are to be transported in
haul trucks via Pikes Gully Road underpass and a merging lane to the New England Highway to the
nearby power station at a rate of no more than 114 truck movements per day (i.e. 57 loaded trucks),
5 days per week. No transporta