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Table 1 Title Block

Name of operation Liddell Coal Operations Pty Ltd
Name of operator Liddell Coal Operations
Development consent / project approval # DA-305-11-01

Name of holder of development consent / project approval Liddell Coal Operations
Mining lease # ML1597, CCL708, ML1552, ML1313
Name of holder of mining lease Liddell Tenements Pty Ltd
Water licence # Refer to Table 6

Name of holder of water licence Refer to Table 6

MOP/RMP start date December 2017

MOP/RMP end date December 2020

Annual Review start date January 15t 2017

Annual Review end date December 315t 2017

I, David Foster, certify that this audit report is a true and accurate record of the compliance status of Liddell Coal Operations Pty Ltd for the
period 15t January 2017 to 315t December 2017 and that | am authorised to make this statement on behalf of Liddell Coal Operations Pty
Ltd.

Note.

a) The Annual Review is an ‘environmental audit’ for the purposes of section 122B(2) of the Environmental Planning and Assessment Act
1979. Section 122E provides that a person must not include false or misleading information (or provide information for inclusion in) an
audit report produced to the Minister in connection with an environmental audit if the person knows that the information is false or
misleading in a material respect. The maximum penalty is, in the case of a corporation, $1 million and for an individual, $250,000.

b) The Crimes Act 1900 contains other offences relating to false and misleading information: section 192G (Intention to defraud by false or
misleading statement—maximum penalty 5 years imprisonment); sections 307A, 307B and 307C (False or misleading
applications/information/documents—maximum penalty 2 years imprisonment or $22,000, or both).

Name of authorised reporting officer David Foster
Title of authorised reporting officer Operations Manager
P
Signature of authorised reporting officer //; ,(,'4/,[/7
(- Jd
Date 28 March 2018
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1 Statement of Compliance

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

Table 2 Statement of compliance

Statement of Compliance ‘

Approval Were all conditions of approval complied with?
DA 305-11-01 Yes
ML #1597 Yes
ML #1313 Yes
CCL #708 Yes
ML #1552 Yes
EPL 2094 No
EPBC 2013/6908 Yes
MOP 2015-2022 Yes
Aboriginal Heritage Impact Permit (AHIP No. Yes
0000623)

OSSM 3916/2008 (Onsite Sewage No
Management System)

During the reporting period LCO had a number of non-compliances listed below in Table 3.

Table 3 Non-compliances

Non Compliances

Approval

Condition
Reference

Condition
Description

Compliance
status*

EPL 2094

M4.1

Weather
Monitoring —
Continuous
monitoring of
metrological
conditions

OSSM
3916/2008

Condition 3

SSC Onsite
Sewage
Management
System
Approval

Non-compliant

Comment

Section of
AR for
detailed
response

Non-compliant

Site weather monitoring station not
functional due to firmware issues
and electrical interference from
storm activity resulting in failure to
continuously monitor specified in
M4.1. This occurred a number of
times during February 2017. Works
have been completed to rectify the
issues.

Section 11

Monitoring results are required to
be submitted to the SSC within
7days of monitoring. On one
occasions during the reporting
period, monitoring results were
submitted outside the 7day
timeframe. The monitoring results
include the water quality parameter
Biological Oxygen Demand which
takes 5 days to determine.

Section 11

* Compliance status as per the Compliance status key Table 3 of the NSW Government Annual
Review Guideline reproduced below as Table 4.
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Table 4 Compliance Status Key

Risk level Colour code Description
High Non-compliance with potential for significant environmental
consequences, regardless of the likelihood of occurrence
Medium Non-compliant Non-compliance with:
* potential for serious environmental consequences, but is unlikely
to occur; or
« potential for moderate environmental consequences, but is likely
to occur
Low Non-compliant Non-compliance with:
* potential for moderate environmental consequences, but is unlikely
to occur; or
* potential for low environmental consequences, but is likely to occur

Administrative JNLIEIyleEl Only to be applied where the non-compliance does not result in any risk
non-compliance of environmental harm (e.g. submitting a report to government later than
required under approval conditions)
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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 Liddell Coal 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.
Current open cut operations access the coal reserves previously not mined by the underground operations.
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 1 and Figure 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 the LCO
are shown in Table 5.

Table 5 Mine contacts

Name Position Company Contact Numbers

02) 65709919
David Foster Operations Manager Liddell Coal Operations EM))O459 168 589
2) 657 7
Daniel Brogan Mining Manager Liddell Coal Operations Egﬂ))gjzgoz?_gggsg
Environment and ) ) (02) 6570 9947
B Liddell Coal
en de Somer Community Manager iddell Coal Operations (M) 0427 936 734
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Liddell Coal Operations
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relevant to their particular circumstances.

Glencore cannot guarantee and assumes no responsibility for the
accuracy, currency or completeness of the information and by using
this map you accept that Glencore has no liability for any loss or
damage in any form whatsoever caused
directly or indirectly from the use of this map.

DATA SOURCE
© NSW Department of Finance, Services & Innovation 2018
® NSW Resources & Geoscience (DRG) 2018
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Figure 1 Locality map
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Liddell Coal Operations
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Figure 2 Aerial photograph of LCO — key site features
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3 Approvals

A number of consents, leases, licences and other approvals regulate mining operations at LCO. The
status of development consents, licenses and relevant approvals are listed in Table 6.

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

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.

12
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Liddell Coal Operations GLENCORE
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Figure 3 LCO mining leases
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Table 6 List of consents, leases, licences and other approvals

Development Approvals

Approval Authorit Description Expiry Date
Number y P piry

- Department of
DA 305-11-01 Planning 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;

- receival and delivery of up to 1.5 Mtpa of coal to and from Cumnock No. 1 Colliery;

11 - Department of - increase in the maximum transportation rate of reclaimed tailings from 0.3 to 0.5 Mtpa to Macquarie
DA 305-11-01 . g
Modification 2 Planning and Generation; 31 December 2023

Environment - 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

- 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

D t t of intersection;
DA 305-11-01 ) cepartment o . . .
MOD 3 Planning and - minor realignment of the development consent boundary to accommodate the road works; 31 December 2023
Environment - reuse of treated effluent from the office/workshop complex; and
- corrections to numbering in the development consent.
- Additions to the Mining Infrastructure Area including:
DA 305.11.01 i, Department of - two additional high machinery workshop bays;
MOD 4 Planning and - additional relocatable admin & workshop offices; 31 December 2023
Environment - fuel farm extension;

- storage shed and compound.
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DA 305-11-01
MOD 5

Department of
Planning and
Environment

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.

The extension of open cut mining activities will lead to an associated extension of the life of mine at LCO
from 2023 to 2028.

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 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.

31 December 2028

DA 305-11-01
MOD 6

Department of
Planning and
Environment

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.

Constructing a flocculent plant near the West Pit Void at Ravensworth East.

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.

31 December 2028

EPBC 2013/6908

Department of
Environment

Approval for controlled action under the EPBC Act 1999 to expand the existing Liddell open cut coal mine
operations in the Hunter Valley region in New South Wales, located approximately 25km north-west of
Singleton 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)

31 December 2044
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Mining Leases, Environmental Protection Licence & Mining Operations Plan

Mining Leases

Title Authority Expiry Date
Mining Lease 1597 DTI Division of Resources and Energy 5 November 2028
(I\‘]gll"n%gdated Coal Lease DTI Division of Resources and Energy 30 December 2023
Mining Lease No. 1313 DTI Division of Resources and Energy 13 October 2023
Cumnock Sublease Mining DTI Division of Resources and Energy 10 March 2025

lease No. 1552

Environmental Protection Licence

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 2017 — 1 December 2017 1 December 2020

2020 (MOP)

Surface Water Extraction Licences

Locality Licence No. Holder Use Water Source/ Management Zone/ Annual_ Annual Usage

Tvpe Allocation (ML)
e (ML)

Bowmans Creek WAL18320 Enex Foydell Pty Ltd Irrigation Jerrys Water Source/ Jerrys 50 Nil
Management Zone/ Unregulated River

Bowmans Creek WAL18304 Enex Foydell Pty Ltd Irrigation Jerrys Water Source/ Jerrys 32 Nil
Management Zone/ Unregulated River

Bowmans Creek WAL18318 Novacoal Australia Pty Ltd Irrigation Jerrys Water Source/ Jerrys 55 Nil
Management Zone/ Unregulated River
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Bayswater Creek WAL18306 Mitsushima Australia Pty Ltd Industrial (coal mining) | Jerrys Water Source/ Jerrys 100 Nil
Enex Liddell Pty Ltd Management Zone/ Unregulated River
Gabume Pty Ltd
Hunter River via AGL ) . Hunter Regulated River Water Nil
Macquarie Generation WAL7815 Liddell Tenements Pty Ltd Industrial Source/ Zone 1B Regulated River 20
- Di i Nil
Swamp Creek 20SL042837 LCO Pty Ltd Monitoring v'\\l/g Arkleversmn

Groundwater Licences

. . Annual Extraction Annual Extraction
Locality Licence No. Holder Lot/DP Purpose Allocation (ML) 2017 (ML)
Haz 6 20BL168066 Liddell Tenements Pty Ltd | 81/607296 Monitoring N/A NIA
Dur 3 20BL168065 Liddell Tenements Pty Ltd | 31/837350 Monitoring N/A NIA
LC1 20BL168064 Liddell Tenements Pty Ltd | 353/867083 Monitoring N/A N/A

WAL41499 (previously . . .
Durham 1 20BL168063) Liddell Tenements Pty Ltd | 33/862516 Industrial 6000 Nil
WAL41498 (previously . . 6000 (Combined with .
8 South3 & 4 20BL168062) Liddell Tenements Pty Ltd | 32/870789 Industrial 20BL172588) Nil
WAL41497 (previously . . .
Durham 2 & 4 20BL168061) Liddell Tenements Pty Ltd | 3/237654 Industrial (2 bores) 1000 Nil
Haz 1&2 WAL39760 Liddell Tenements Pty Ltd | 81/607296 Industrial (2 bores) 5500 395
43/654013
201/848078
ALV1, ALV2, ALV3, 4/255403
ALV4, ALV7, ALVS, 20BL168053 LCO Pty Ltd Test bore/Monitoring N/A N/A
ALVO 81/607296
6/255403
32/545601
Bowmans Creek Alluvial | WAL18302 Liddell Southern 32/545601 Irrigation 5 Nil
Tenements Pty Ltd
20WA210940 (prev. . L .
20BL017861) Enex Foydell Limited 6/1077004 Irrigation 5 Nil
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WAL41493 (previously | Liddell Southern . 2500 (Combined with
M49 20BL172293) Tenements Pty Ltd 32/545601 Dewatering 20BL168209) 1295
WAL41493 (previously Stock, domestic, . .
Mt Owen 1 20BL168209) Mt Owen Pty Ltd 353/867083 farming and test 2500 (Combined with |\,
20BL172293)
purposes
Mt Owen 2 20BL169544 Mt Owen Pty Ltd 353/867083 Dewatering 2500 Nil
. . WAL41498 (previously . 6000 (Combined with
Middle Liddell 20BL172588) LCO Pty Ltd 1/237766 Dewatering 20BL168062)6 898

Aboriginal Heritage Permits

Licence

Site

Salvage Date

Expiry Date

#2348 (dated 7 August 2007)

31, 32)

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

21, 22, 23 November 2006

3 October 2016

S87 #2883
S90 #2896

Bayswater Creek

March/April 2008

18 February 2010
18 March 2010

S90 Permit #c0000623

consent area

DA 305-11-01 Modification 5 development

January/February 2015

03/12/2024

or items containing radioactive substances) for one

year

Type Licence Number Purpose Licence Holder Expiry Date
Sell, possess, store or give away regulated material
Radiation Management Licence 5061082 (including radiation apparatus, radioactive substances Liddell Coal Operations Pty Limited 12/9/2018

Effluent Treatment Permits

Treatment System

Pty Limited

Licence/Permit Reference Regulatory Authority Purpose Licence Holder Approval Date Expiry Date

WTA 2006-002 Muswgllbrook Shire Permit to Operate Aerated Wastewater L|ddgl| (}oal Operations 1/6/2014 21/4/2019
Council Treatment System Pty Limited

OSSM 3916/2008 Singleton Shire Council | PerMitto Operate Aerated Wastewater | Liddell Coal Operations | 475447 30/6/2018
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4 Operations Summary

During 2017, operational activities were conducted generally in accordance with the approved Mining
Operations Plan (MOP). During the reporting period there were a number of construction projects
undertaken in accordance with the approved MOP and DA305-11-01. This included:

- Commencement of mining within the Bayswater Pit.

- Continued building monitoring and implementation of stabilisation measures at the Chain of Ponds
Inn in order to progress the vibration trigger limits in consultation with DPE; detailed in Section 6.6.

- Continued to undertake geotechnical monitoring and progress the remediation plan for the
Mountain Block area in order to commence remediation earthworks during the next reporting
period; detailed in Section 8.6.

- Installation of upstream and downstream stream flow gauging stations on Bowmans Creek in
accordance with the Water Management Plan (WMP) to inform the detection of potential loss
impacts to the alluvial aquifer.

- Installation of a monitoring bore (ALV9) in the Bowman’s Creek alluvium, in accordance with the
WMP to provide for the detection and measurement of predicted drawdown impacts.

- Continuing implementation of Indirect Offset commitments as well as Biodiversity Offset Area
regeneration activities detailed in Section 8.4

Mining operations
The open cut mining sequence at LCO includes:
- Land preparation including vegetation removal and pre-stripping topsoil;
- Removal of overburden;
- Coal extraction, predominantly using excavators and tucks;
- 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 m in 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 2017.

Key production statistics are summarised in Table 7 below. During the reporting period there was no non-
compliance with the sites approved production limits.

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 7 below, the total ROM coal processed at Liddell's CHPP during the 2017 reporting period
was 4,259,086 tonnes. The total product coal produced was 2,911,634 tonnes with 1,262,040tonnes of
coarse and 5135,810tonnes 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 2017

During the reporting period, 2,911,634 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).
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Table 8 includes key performance indicator targets and actuals during the reporting period.

Production Summary

Table 7 Production summary

Material Approved limit | 2016 actual 2017 forecast | 2017 actual
Waste Rock / Overburden (bcm) | n/a 36,390,745 38,781,446 31,144,732
ROM Coal/ Ore (1) 8,000,000 5,940,742 6,201,379 4,259,086
Coarse reject (1) N/A 1,708,950 1,636,197 1,262,040
Fine reject (Tailings) (t) N/A 354,068 464,399 135,810
Saleable product (f) N/A 3,877,724 4,054,953 2,911,634

Table 8 Other operational statistics

Key Performance Indicators ‘

Economic Indicators Target Actual
Employees 292 288
Environmental Indicators

Land area rehabilitated during reporting period (ha) 30 37
Potable water consumed (ML) Nil 4.61
Average annual deposited dust range (private residence) (g/mzlmonth) 4 1.96
Total Suspended Particulate (annual average) exceedances Nil Nil
PM1o dust exceedances (annual average) due to LCO activities Nil Nil
Number of blasts exceeding criteria Nil 0
Social Indicators

Complaints 2 0

Major activities proposed in the next reporting period

All activities proposed in the next Annual Review period will be consistent with the approved LCO MOP and

DA305-11-01 Mod 6.

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

- continued clearing and mining in Bayswater Pit as well as rehabilitation activities in accordance

with the 2018-2020 MOP;

- continued implementation of Biodiversity Offset commitments;

- commencement of slope stabilisation and rehabilitation measures at Mountain Block as detailed in
the 2018-2020 MOP once amended in 2018 (see Section 8.7 for detail); and

- construction of tailings pipeline to Mt Owen Complex West Pit; andcontinued capping of the

Antiene Tailings dam.
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5  Actions Required at Previous Annual
Review

NSW Department of Planning & Environment - Resources & Geosciences (DRG) conducted a site
inspection on the 20 December 2017 following a review of the 2016 Annual Review (AR) and provided
written advice on the AR on the 6 February 2018. The NSW Department of Planning & Environment (DPE)
completed a desktop review of compliance of the 2016 AR and provided comment on the 26 April 2017. An
inspection was then completed by DPE on 20 July 2017. While general compliance was observed during
the site inspection, the actions in Table 9 Actions required at previous Annual Review below were identified
as requiring attention.

Table 9 Actions required at previous Annual Review

Action Issue/Observation Action
Number .

Action Achieved

DRG Comments

1 Annual Review The Department requests that the studies | As per consultation with DRE,
Feedback and findings of the proposed Mountain LCO is preparing for
Block remediation/closure strategy are submission of a revised 2018-
included in the Annual Review submitted 2020 MOP with appended
for the 2017 reporting period. revised Mountain Block
Remediation Strategy. See
Section 8.7.
2 Annual Review The Department encourages ongoing and | LCO conduct regular

Feedback

proactive weed management.

inspections of all areas it
manages in accordance with
the Biodiversity Management
Plan. See Section 8.3 a
summary of activities
completed throughout 2017
and key findings from
monitoring programs.

DPE Comments

1

Annual Review
Feedback

Assessment of Environmental
Performance with Environmental
Assessment Prediction — please include
an assessment of environmental
performance with predictions in the
environmental assessment and identify
any discrepancies between the predicted
and actual impacts for all environmental
aspects in accordance with Schedule 5,
Conditions 3(e) and 3(h). The 2016
Annual Review only included this
assessment for air quality and noise.

Each applicable section of this
Annual Review includes a brief
summary of the EA predictions
and 2017 performance.

Annual Review
Feedback

Implementation of Environmental
Performance Improvements — please
include a timetable for environmental
performance improvement measures
required by Schedule 5, Condition 3(i).

Environmental Improvement
Measures are identified in
Section 12.
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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 at LCO. The program addresses the requirements
contained in DA 305-11-01.

Monthly attended noise monitoring is undertaken at representative locations surrounding LCO, refer to
Figure 4. LCO has a real time, directional noise monitoring unit that is programmed to send an SMS to key
operational personnel when a trigger noise level is reached. Alarm conditions are currently measured and
calculated with respect to low frequency noise levels, that being the noise frequency consistent with
continuous open cut mining noise and 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 as identified in the 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 10.

Table 10 Development consent noise impact assessment criteria dB (A)

Assigned Residential Location Daytime Evening Laeq Night
Number L peq (15 minute) (5min) L aeq (15min)
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 10 apply under all meteorological conditions, which are measured from the LCO met
station, except the following:

- During periods of rain or hail;

- Average wind speed at microphone height exceeds 5m/s;

- Wind speeds greater than 3m/s measured at 10m above ground level; or

- Temperature inversion conditions greater than 3°C/100m, or alternatively stability class F & G.
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 4). Laeqas minute)y Mmeasurements against compliance criteria are detailed in the
Table 11.

Results of attended noise monitoring during the reporting period show that LCO complied with the noise
limits applicable at all monitoring locations.
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Table 11 Noise monitoring results

Location Date Ll LCO Laeq asmin)  LCO Laeq amin) Exceedance
(WD) [o]=] dB

January

1317 Hebden Road | 08/1 25 IA IA NA

1246 Hebden Road | 08/1 1.7 <20 <20 Nil
February

1317 Hebden Road | 16/2 1.2 NM NM NA

1246 Hebden Road | 16/2 1.4 NM NM Nil
March

1317 Hebden Road | 09/3 2.0 IA IA NA

1246 Hebden Road | 09/3 15 IA IA NA
April

1317 Hebden Road | 20/4 1.2 IA IA Nil

1246 Hebden Road | 20/4 0.8 IA IA Nil
May

1317 Hebden Road | 08/5 2.1 <30 <30 NA

1246 Hebden Road | 08/5 1.8 NM NM NA
June

1317 Hebden Road | 15/6 0.7 1A 1A Nil

1246 Hebden Road | 15/6 1.1 1A 1A NA
July

1317 Hebden Road | 24/7 3.8 1A 1A NA

1246 Hebden Road | 24/7 34 1A 1A NA
August

1317 Hebden Road | 10/8 5.8 IA IA NA

1246 Hebden Road | 10/8 4.8 NM NM NA
September

1317 Hebden Road | 11/9 1.2 33 36 NA

1246 Hebden Road | 11/9 3.1 30 34 NA
October

1317 Hebden Road | 03/10 1.9 IA IA NA

1246 Hebden Road | 03/10 2.3 IA IA NA
November

1317 Hebden Road | 02/11 4.7 <25 <25 NA

1246 Hebden Road | 02/11 4.6 <20 <20 NA
December

1317 Hebden Road | 05/12 1.8 33 43 Nil

1246 Hebden Road | 05/12 2.9 <25 31 Nil

Notes:

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. NA in exceedance column means atmospheric conditions outside conditions specified in
development consent and so criterion is not applicable

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 (35 dB(A)) at any surrounding
privately owned residence during the reporting period. All noise monitoring events during 2017 were in
accordance with these predictions.
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Liddell Coal Operations GLENCORE
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Figure 4 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 12 below sets
out the blasting impact assessment criteria for the reporting year as per DA-305-11-01.

Table 12 Blasting impact assessment criteria as per DA-305-11-01

Location Airblast overpressure Ground vibration (mm/s) Allowable exceedance
level (dB(Lin Peak)

5% of the total number of
Residence on privately | 115 5 blasts over a 12 month
owned land period
(Scrivens/Burlings)

120 10 0%

10% of the total number of

- 20 (interim) blasts over a 12 month
Newdell zone period
substation 25 (01/01/2017 —
- 01/11/2017) 0%
26 (02/11/2017 — current)
cher public ) 50 0%
infrastructure

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.

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 complaints hotline (1800 037 317).
Chain of Ponds Inn Blast Management Strategy

Additional to the blasting impact criteria specifically identified in the DA, the Chain of Ponds Inn is a
heritage and sensitive structure located on the Old New England Highway adjacent the operation. In line
with the Schedule 3 Condition 5 of the DA, LCO developed a Blast Management Strategy for the Inn with
specific blasting impact limits. A staged increase in the vibration level and air blast exposure 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. Limits for
blast overpressure and ground vibration at the Chain of Ponds Inn (COPI) varied throughout the reporting
period, as LCO progressed trigger levels in accordance with the approved Blast Management Strategy.
Management of the Chain of Ponds Inn is discussed further in Section 6.6 whilst this section only
examines compliance with applicable limits during the reporting period.

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.

25



Liddell Coal Operations 2017 Annual Review

To date, Liddell and Ausgrid have executed a number of agreements and Ausgrid have implemented
mitigation measures relating to:

- Design and installation of various mitigation measures for substation infrastructure — notice of
practical completion received 13 December 2016.

- Collection of baseline data to assess mitigation performance — complete February 2017

- Design and installation of blast vibration monitoring to validate mitigation performance — complete
May 2017

- Design and installation of further mitigation measures based on validation program — complete
September 2017

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 DPE 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.

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.

Blast Monitoring Results

Blast monitoring locations are presented in Figure 5 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 179 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.

There was one blast on the 31/8/2017 which recorded an overpressure limit of 115.1 db(L) at the Scrivens
blast monitor. This exceedance was within the 5% of allowable blast exceedances over the total number of
blasts in 2017.

There was one blast incident reported during 2017. On the 31 July 2017, LCO reported a blast to both the
EPA and DPE where by dust left LCO and moved over the New England Highway. LCO personnel
immediately drove to the affect area and observed that the Highway was clear of the dust plume, however
some dust was visible on the opposite side of the Highway in an area of mine rehabilitation. Due to the time
duration for the blast dust plume to reach the highway and distance travelled, it is reasonable to assume
that the level of dispersion was such that there was little to no impact to traffic using the Highway. There
was no visible blast fume generated from the blast and there were no complaints received from the
community as a result of this blast. Whilst the event was noted as not having caused or threatened material
harm to the environment; LCO provided notification of the incident the same day as the blast in order to
provide transparency of operations and inform the EPA and DPE of the event due to it potentially being
visible to the community.

A summary of blasting performance against DA305-11-01 during the reporting period is presented in Table
13.

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 providing that the blast
management strategy developed for the Project is implemented. All blasting during 2017 was within
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compliance (minus 1 blast with an overpressure level of 115.1db(L)) and no significant damage has
occurred to the Inn.

Approval
Criteria airblast

overpressure
level (dB(Lin
Peak)

Approval
Criteria
ground

vibration
(mm/s)

Performance
during the
reporting period

Table 13 Blasting performance summary

Key

management
implications

Proposed
management
actions

Burlings/ 115 5 Compliant (1 NA None required
Scrivens blast
exceedance of
115.1db(L))
Newdell - 20 (allowable Compliant Further Continue liaising
zone exceedance consultation and | with infrastructure
substation 10% of the total liaison required owners in order to
number of with determine an
blasts over a 12 infrastructure appropriate ground
month period) owners to vibration level
determine an increase during the
appropriate next reporting
mitigation period
measures to be
applied in order
25 (01/01/2017 | Compliant As above As above
—01/11/2017
(no allowable
exceedance)
26 (02/11/2017 | Compliant As above As above
— current (no
allowable
exceedance)
Other Public | - 50 Compliant NA None required
Infrastructure
Chain of 150 (July- 40 Compliant for NA None required
Ponds Inn December) 100% of blasts
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Figure 5 Blast monitoring locations
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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 and high volume air
samplers (HVAS) to monitor any dust emissions, and an air quality monitoring protocol for evaluation of
compliance with the air quality impact assessment. The AQMMP was reviewed and updated during 2017 in
accordance with DA-305-11-01.

During the reporting period, LCO has updated the compliance monitoring within the AQMMP, finalising the
use of depositional dust monitors on mine owned land and substituting these for the use of relocatable
continuous boundary monitors detailed below. Additionally, existing continuous PM10 Tapered Element
Oscillating Monitors (TEOMSs) located on privately owned land became compliance monitoring locations;
providing for continuous compliance monitoring at representative residential receiver locations. Hence, the
compliance air quality monitoring includes Depositional Dust Gauges, paired High Volume Air Samplers
(PM10 and TSP), continuous TEOMSs 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.

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

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

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

- disturbance of the minimum area necessary for construction and prompt rehabilitation of
construction areas;

- 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;
- long term topsoil stockpiles are vegetated to reduce dust generation;

- overburden emplacements are shaped to 10 degrees or less and seeded;

- dust suppression sprays situated on the ROM dump hopper and transfer conveyor points are
actuated to reduce potential dust generation; and

- 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

- 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 will provide 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.

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.
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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 14.

Table 14 Long term impact assessment criteria for deposited dust

Pollutant Averaging Period Maximum increase in Maximum total
ging deposited dust level deposited dust level

Deposited dust Annual 2g/m?/month 4g/m?/month

Dust concentration refers to airborne dust and is measured in micrograms per cubic meter (ug/ms3). 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 15.

Table 15 Impact assessment criteria for particulate matter

Pollutant Standard/Goal Averaging Period
Total Suspended Particulate 3
Matter (TSP) 90 pg/m” (Long-term goal) Annual
50 pg/m?® (Short-term goal) 24 hour maximum
Particulate Matter <10pg (PM1o)
30 pg/ m® (Long-term goal) Annual
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Deposited Dust

The location of LCO’s compliance depositional dust gauges are shown on Figure 6. 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. 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 criteria is presented in Table 16.

Table 16 Annual average depositional dust comparison

o Performance during Proposed
Monitoring Approval . . Key management
: o the reporting period : S management
location Criteria (g/m2) implications :
(g/m2) actions
D55 4 Compliant (2.3) NA None required
D62 4 Compliant (2.2) NA None required

Deposited Dust - Comparison to EA Predictions

The Liddell Coal Modification to Development Consent Environmental Assessment (EA) (Pacific
Environment Limited, 2013) makes predictions that the modifications alone or cumulatively will 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.
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. In accordance with the Air Quality Monitoring Program and EPL
requirements, TSP is measured by the samplers every six days. TSP monitoring results are presented in
Figure 7 and Figure 8 and provided in Appendix C.
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Figure 7 Antiene HVAS TSP Annual Results
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Figure 8 Scrivens HVAS TSP Annual Results

During the reporting period LCO complied with the TSP annual average goal (90ug/m3) at the Scrivens
property (HVAS 11) and Antiene (HVAS 20). The annual average TSP at HVAS 11 was 33ug/m3 and
45ug/m3 at HVAS 20.

High Volume Air Sampling - PM10

LCO operates two compliance HVAS which sample fine particulates with an aerodynamic diameter of less
than 10 microns (PM10), as shown in Figure 6. 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 9 and Figure 10, 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.

During the reporting period, LCO complied with the PM10 long term (annual average) criterion (30ug/ms)
and short term criterion (50ug/ms) at Scrivens (HVAS 12) and Antiene (HVAS 21). The annual average
PM10 at HVAS 12 was 13ug/m3 with a maximum concentration of 36ug/m3 (recorded on 17 February
2017). The annual average PM10 at HVAS 21 was 18ug/m3 with a maximum concentration of 50ug/m3
(recorded on 11 February 2017). There were no exceedances of the impact assessment criteria during the
reporting period.
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Figure 9 Scrivens HVAS PM10 Annual Results
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Figure 10 Antiene HVAS PM10 Annual Results

High Volume Air Samplers - Comparison to EA Predictions

The Liddell Coal EA (2013) did not predict any exceedances of the annual average PMuio, 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 are predicted to experience annual average
PM10 levels above the relevant criterion, as per Table 15, on an annual basis.

Continuous Monitoring — PM10

During 2017 the Air Quality Management and Monitoring Plan was updated, approved on 13 August adding
two Tapered Element Oscillating Microbalance (TEOM) to the LCO compliance monitoring network. LCO
operate these two continuous TEOMs 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 and weather 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.

During the reporting period, LCO complied with the PM10 long term (annual average) criterion (30ug/ms)
and short term criterion (50ug/ms) at Scrivens (SX38-D1) and Antiene (SX38-D2). The rolling annual
average PM10 at SX38-D1 was 13ug/m3 and 18ug/m3 at SX38-D2. PM10 monitoring results are
presented in Figure 11 and Figure 12.
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Figure 12 SX38-D2 TEOM PM10 Results

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/m3 with the probability of this occurring being less
than 0.3%. As predicted, LCO did not exceed the criteria at private residences (SX38 D1 and D2) during

the reporting period.
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6.4

6.5

Pollution Reduction Programs

During 2017, no new Pollution Reduction Programs were completed however LCO did continue to
implment Haul Road Dust Monitoring program as established from a 2013 PRP for Particulate Matter
Control Best Practice — Wheel Generated Dust. This 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:

- Q1 February — 88%

- Q2 May —83%

- Q3 August — 85%

- Q4 November — 90%

Visual and Stray Light

Visual impact management is undertaken in accordance with the practices outlined in the Liddell Coal MOP
(LCO, 2017) and the LCO Lighting Management Procedure. In accordance with these documents, visual
impacts are managed through:

- prompt rehabilitation;

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

- 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 2017, there were no lighting complaints received.

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. As per predictions, no lighting complaints were received
by LCO during the reporting period.

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.

The LCO Aboriginal Cultural Heritage Management Plan (ACHMP) was updated and underwent review by
LCO RAPs late 2017.The ACHMP is planned to be finalised and submitted to DPE for review and approval
in early 2018.

During 2017, LCO completed Archaeological Due Diligence assessment of biodiversity offset areas to
provide for the protection of cultural heritage within these areas. New sites were identified during the due
diligence process within and outside of the Development Consent boundary. As new sites were identified
during this program the extent of the LID-BC-SAL was increased to incorporate the new finds. Furthermore,
during this program two additional isolated find SALs were identified being the Bowmans Coalhole Ck SAL
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and the Hebden Bowmans Ck SAL. Figure 13 identifies aboriginal heritage sites within and outside of the
LCO DA boundary. No Salvage Programs were completed in 2017.

The annual inspection and meeting was held with RAPs on 22" November 2017. The following actions
were to be undertaken by LCO as discussed during the inspection;

- Organise follow up inspection in early 2018 of the sites identified as a component of the Offset Due
Diligence program;

- Additional straw bales with grass seed to be placed at HAZ2 OS1 for scour protection;
- Install a gate near HAZ2 OSL1 to allow for better access;

- Organise removal of waste internal fencing near HAZ2 OS1,;

- Investigate putting site cards in the appendix of the ACHMP; and

- Place small signs in the field (within the Sensitive Aboriginal Landscape (SAL)) to identify site
name.

Since the annual inspection, LCO has installed additional straw bales at HAZ2 OS1 to assist in protecting
the area from the scour. LCO have consolidated site cards to be included in the revised ACHMP in early

2018. Site signage has additionally been ordered and is expected to be installed also in early in the next

reporting year. All additional actions identified during the inspection will be completed in early 2018.

For further information relating to Aboriginal heritage management at Liddell, please refer to the LCO
ACHMP which can be accessed from the Liddell Coal Website www.liddellcoal.com.au.
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Figure 13 Aboriginal archaeological sites within Development Consent Boundary
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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 Inn 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 Inn
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 approved by the DPE on the 11t May 2015 in
consultation with NSW Heritage Council and Coal & Allied (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, two minor impacts to the Inn Complex have been noted by either building
vibration monitoring or visual inspection. Following a blast on the 11 May inspection revealed some
fragments of loose plaster from the ground floor archway had dislodged and fallen to the floor. As per the
approved management strategy, no structural impacts to the Inn occurred and considered as insignificant
damage. Repairs to plaster will be completed when the blasting program affecting the building is completed
in approximately 2020.

Following a blast on 9 August inspection revealed that a section of internal wall cladding had come free on
the 15t floor of the stable building and was leaning on the chimney structure. This section of wall had
existing significant termite damage. Bill Jordan Associates determined that there has been no structural
impact to the Inn complex resulting from blasting, nor is it likely that the fallen stud partition had occurred
due to the blast.

Management Actions During 2017

As per the requirements of the management strategy, continuous monitoring of blasting as well as structure
response monitoring occurred during 2017. No further stabilisation mitigation works were identified as
being required. A summary of the building response monitoring is outlined below. Further, ground wave
peak particle velocities were kept at the revised level of 40mm/s.

Analysis of Blast Monitoring

The structures were monitored with accelerometers on 15 occasions during the year, from 5/1/2017 to
6/12/2017. For each of these events, vibrations were measured at the building locations specified in the
strategy with the acceleration measurements analysed and compared with the in-ground geophone velocity
measurements (the site geophone). For both the geophone and the accelerometers, the analysis yield
acceleration, velocity and displacement results, together with frequency analyses for all.

Figure 14 shows typical acceleration-velocity-displacement plots for a typical groundwave recording and
the corresponding building reaction recording for an accelerometer oriented in the same direction.
Groundwave recording in the building-oriented “transverse” direction and the recording at the top of the
chimney at position Ad. It can be seen that the maximum deflection at the top of the chimney is less than 2
mm, and amounts to 14% of the tolerance previously established.
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Figure 14 Typical acceleration-velocity-displacement plots for Chain of Ponds

The accelerometer mounting locations chosen to best describe the behaviours of the buildings are shown

in Figure 15. 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.
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Figure 15 Diagram of accelerometers on COPI

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).

No results recorded in 2017 suggested that any change was required in these criteria.
The maximum displacements recorded during the year at each location are shown in Table 17.

Table 17 Maximum displacements recorded in 2017

Location Max. displacement (mm) Tolerance % of tolerance
7

Aa 0.65 9
Ab 0.60 7 9
Ac 0.78 7 11
Ad 4.06 12 34
Ae 0.94 7 13
Af 0.72 7 10
Ba 0.82 5 16
Bb 1.09 5 22
Bc 1.07 3 36
Ca 0.94 5 19
Cb 0.65 5 13
Ccf 1.11 5 22

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

Trends and compliance issues

During 2017, 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.
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6.7

6.8

6.9

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 2017.

Future Work

Continuing 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.

Exploration

No exploration activities were completed during 2017.

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.

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.

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. The amount of tailings produced from the LCO CHPP is in the order
of approximately 9.8% of ROM coal processed.
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Coarse rejects generated from the LCO CHPP are in the order of 24% 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 sold to Macquarie Generation,
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
transportation of tailings to Macquarie Generation occurred during 2017.

LCO has approval to dispose of tailings in the Antiene, Reservoir West, Reservoir South and the Railway
fines (now referred to as the Durham Tailings) emplacement areas. Deposition into the Reservoir South
Tailings Dam was completed in 2014. Deposition into the Reservoir West Tailings Dam was completed in
December 2013; both reservoir tailings dams are in a settling/drying stage.

The Antiene tailings storage facility (TSF) has reached capacity and use of this void as an active tailings
emplacement area ceased in August 2009. A strategy for the capping of Antiene TSF was submitted to the
DRE in December 2014. As per the capping strategy submitted to DRE, LCO commenced capping of the
Southern portion of Antiene TSF during 2016 and aims recommence in 2018 capping operations on the
Northern portion pending confirmation of sufficient surface strength. At this stage approximately 23ha of the
33ha dam have had an initial capping layer of 1.5m created.

The Durham TSF is the only active tailings emplacement at Liddell. The Durham TSF emplacement is
estimated to have capacity for 3.85million m? of tailings through to early 2019. Between 2019 and 2021,
LCO plan to commence emplacement of tailings in Mount Owen’s West Pit void in consideration of the
Greater Ravensworth Area Water and Tailings Strategy in accordance with DA305-11-01 Modification 6.
This void will enable sufficient tailings disposal capacity in the period when the Durham TSF is reaching
capacity. LCO plan to commence tailings emplacement in the South Pit Tailings Dam in 2021.

In order to assist in settlement of the tailings, free standing water is pumped from the surface of the tailings
dams when required. A pump is rotated between the three inactive tailings dams and water is syphoned off
when it is a suitable depth.

Water in the Durham Tailings Dam is managed through secondary flocculation and decant ponds.
Flocculent is mixed with the tailings at the tailings pipe outlet to increase solids density. Water then filters
through the decant structures and is then pumped to the mine water storage dams.

Table 18 below shows indicative timeframes for capping and final rehabilitation for each facility.

Table 18 Tailings emplacement and rehabilitation timeframes

RTEA (Reservoir South and
West Tailings Emplacement)
Durham Tailings

Rehab | Rehab

Active | Active | Active Rehab | Rehab
Emplacement
Antiene Tailings Dam Rehab | Rehab | Rehab
Mount Owen West Pit Active | Active | Active

South Pit Tailings

Active | Active | Active
Emplacement

During 2018, a tailings pipeline will be constructed to transfer tailings to the West Pit Tailings Emplacement
Area at Mt Owen Complex as approved by DA 305-11-01 Modification 6. This modification improves the
tailings management strategy for Liddell by removing the need for tailings cells being constructed in the
South Pit overburden dumps once emplacement is completed in the Durham TSF and the South Pit void
becoming available during 2021.
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7

7.1

Water Management

Water Management System

Water management is one of the key operational activities at LCO and is managed through the LCO Water
Management Plan. The LCO Water Management Plan (WMP) documents the processes and
responsibilities of all aspects of the site water management system. This WMP has been compiled to
satisfy the relevant requirements of DA 305-11-01 (as modified), as well as condition’s 12, 13, 14, 15 and
16 of the Australian Government EPBC approval. During 2017, LCO consulted with DoE, DPE and DPI
Water to update the WMP. The key updates comprised of revised groundwater triggers and Trigger Action
Response Plan (TARP); inclusion of new alluvial monitoring borehole (ALV9) and associated impact
assessment criteria as well as contextual details regarding the Mod 6 tailings pipeline integration into the
water management system. The changes to impact assessment criteria are detailed in the sections below.

The water management system at LCO is integrated, that is, the water from both the open cut operations
and former underground operations is managed together, in an integrated system. The integrated water
management system at LCO is designed around the following operational objectives:

- To maintain a low risk of uncontrolled discharge occurring from the process water (CHPP) or mine
water systems over the mine life.

- To minimise the need to export water and salt to the Hunter River by maximising re-use on-site
and by transferring excess water to other nearby mining operations.

- To minimise risks of disruption to mining operations by efficient mine and underground workings
dewatering.

- To ensure that effective control over generation of airborne particulates is not interrupted due to
lack of water by maintaining a reliable water supply.

- To ensure uninterrupted operation of the CHPP by maintaining a reliable water supply.

LCO is guided in its decisions using a life-of-mine water balance model which will enable the prediction of
future water supply security and risks of excess open cut pit water. LCO store water on site to maintain
supply security during dry conditions, and maximise the water reuse in the CHPP and for dust suppression.

Inflows which contribute to the LCO water balance include site rainfall runoff, tailings water reclaim, former
underground inflows and water sourced from neighbouring operations. Outflows or usage from the LCO
water balance include evaporation, water used in the CHPP, for dust suppression, vehicle wash down, to
mitigate spontaneous combustion in waste rock emplacements, water exported to neighbouring operations
and controlled release of surplus water in accordance with EPL 2094 and the HRSTS.

The water uses at LCO include CHPP uses, tailings export, dust suppression (haul roads and stockpiles),
equipment wash down and potable water usage. The water consumption at LCO was generally consistent
with previous reporting periods. Note changes in water consumption are a result of many variables
including pit progression, groundwater inflow, rainfall, atmospheric conditions, etc.

LCO also participates in the Hunter River Salinity Trading Scheme (HRSTS), allowing it to discharge from a
licensed discharge point located on Chain of Ponds Creek. These discharges take place during high flow
periods in compliance with HRSTS regulations. LCO also utilises pipeline infrastructure between Mt Owen,
Liddell and Ravensworth (Greater Ravensworth) to assist in the life of mine water holdings of each
operation and provide better drought proofing ability as well as strategic use of available mine water
storages at each operation reducing the requirement for additional dams/voids.

Annually, LCO conduct a review of the total water flows within the water management system. Table 19
below is a summary of the water balance results. A summary of the water flows onsite LCO during the
reporting period is shown in Figure 18.
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Table 19 Site water balance

2017 Site Water Balance ‘

Total Inputs (ML) 2,426
Total Outputs (ML) 3,837
Inputs minus Outputs (ML) -1,411
Storage at Start (ML) 8,914
Storage at End (ML) 7,842
Change in Storage (ML) -1,073
Imbalance (ML) 338
Total Inputs + Total Outputs equals 6.262
total flow through site (ML) ’
Imbalance Percentage 5.4%

During 2017, LCO was required to complete a calibration of the site water balance as per commitment 23

of the WMP. Water balance model calibration was undertaken by comparing model estimates of total water
volume stored in all monitored water storages against water volumes estimated from monitoring records for
the period November 2011 to July 2017.

A comparison between estimated actual total underground stored water volumes (from monitored water
levels and supplied level-volume relationships) and those generated by the calibrated model is shown in

Figure 16.
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Figure 16 Calibrated model & estimated actual stored water volume — All Underground Storages

A comparison between estimated actual total surface stored water volumes in the three main water

storages and those generated by the calibrated model is shown in Figure 17.

45



Liddell Coal Operations 2017 Annual Review

Recorded Modelled  ===-Cumulative Rainfall
3500 4500
3000 4000,_.
35005
2500 =
g 3000.._‘2
=
= 2000 2500 ‘g
g @
= 1500 2000 2
= =
> 1500 =
1000 - g
10005
500 . 500
'_l'
O T T T T T T T T T T T T T T T T T T T T T T 0
I amooeIIITILLLLELEEEEL
S O 000 000 0000 00000000 o O
Lt I o I N I o IR N B o Y o I o I o I o IO o I oo I N I o I N I o I o I N [ o Y o I N B o B |
TETLOES S VIS VWD ST OB oS WOWE S WO
T = s~ T oo+~ T od«~Z -« Z <= I c «—
- ™ M = ™ - ™ - ™ — ™ M = ™
o o o (2]

Figure 17 Calibrated model & estimated actual total stored water volume — main surface water storages

The water balance model calibration reported that the calibrated model reproduces observed water
management system behaviour well. Modelled groundwater inflows to former underground storages and
open cut pits have been adjusted as part of the calibration. Rainfall runoff model parameters have
remained unchanged since they reproduce volumes derived from recorded water levels in the main LCO
water storages well. The calibration verifies that the model is fit for use as part of the water management
system. The following summary list of recommendations was provided in order to further improve model
calibration and the accuracy of model predictions; these will be actioned in 2018 once another 12months of
data is collected:

1. The model calibration should be reviewed in one year’s time, following the collection of an
additional year of data.

2. Predicted future groundwater inflow rates should be reviewed in the light of the rates used in the
model calibration.

3. Pit shell information for Mountain Block area should be collated for use in future model
calibration revisions.

Mine Dewatering

Bore M49 (20BL172293), Mt Owen bore (20BL169544) and Middle Liddell Bore (MLB; 20BL172588) are
utilised to dewater the open cut mine ahead of mining. Bore M49 is being maintained below -21mAHD.
During the reporting period Middle Liddell Bore ranged between -58mAHD and -40mAHD. Section 7.3
details groundwater monitoring results (water level and water quality) for the reporting period.

Table 20 provides a summary of the water take in 2017 from the groundwater licences held by LCO with an
extraction allocation. LCO did not take from any surface water licences during the reporting period.

Table 20 Groundwater take

Water Licence Entitlement Passive take = Active pumping
WAL41499 (previously 20BL168063) 6000 0 0 0
WAL41498 (previously 20BL168062) 6000 (Combined) mLg | 22M- 599ML 898ML
WAL41498 (previously 20BL172588) (Combined)
WAL39760 (previously 20BL168060) 5500 Haz 1&2 0 395ML 395ML
WAL18302 5 0 0 0
20WA210940 (previously 5 0 0 0
20BL017861)
WAL41493 (previously 20BL172293)

: 2500 (Combined) M49 | 395ML 930ML 1325ML

WAL41493 (previously 20BL168209)
20BL169544 2500 0 0 0
WAL41497 (previously 20BL168061) 1000 0 0 0
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Figure 18 Site water balance
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7.2 Surface Water Monitoring

Surface water monitoring is undertaken along the two creek lines adjacent the operation (Bayswater
and Bowmans) as well as at onsite water storages. This monitoring program utilises specific surface
water quality monitoring trigger limits which provide for the identification of potential adverse
impacts.

The trigger limits or impact assessment criteria for both Bayswater and Bowmans Creek has been
determined based on a statistical analysis of data collected over a 5 year period. In accordance with
ANZECC (2000) guidelines a 90th percentile concentration is appropriate for maintaining water
quality. Importantly, impact assessment criteria apply based on the flow conditions of the each creek
line and monitoring location; due to the disturbed nature of both catchments this is deemed to be an
appropriate statistical criterion to adopt whilst mining operations are ongoing. The creek trigger
levels are presented in Table 21. Noting the acronyms; TSS — Total Suspended Particulate, EC —
Electrical Conductivity, TDS — Total Dissolved Solids.

Table 21 WMP trigger values for surface water quality

pH upper limit | EC EC TDS TSS
ooth Max? | 90" 9ot
oot Max2 | %tilet Yotilet %tilel
Yotile!
Bayswater 6.5 8.3 8.5 5130 | 7300 | 3230 | 5180 | 50° 302
Bowmans Creek 6.5 8.3 8.8 2020 | 4570 | 1210 | 3460 | 503 97
t whole creek 90th percentile
2 maximum recorded value for whole creek Trigger Level when creek is flowing
3 ANZECC criteria for TSS . Iwh flow i K
4 ANZECC criteria for pH lower limit Trigger Level when no flow in creel

Figure 19 shows the locations of each of the surface water monitoring sites.

Monitoring during the reporting period was completed as per the applicable approved WMP. The
following details exceedances, if any, of applicable WMP trigger levels; full monitoring results are
shown in Appendix D
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Figure 19 Surface and groundwater monitoring locations
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7.2.2 Surface Water Monitoring Results Review

Bayswater Creek

Monitoring of the three sites within the creek (Upstream, Midstream and Downstream) was
completed monthly during the reporting period in accordance with the WMP. Bayswater Creek is a
highly modified watercourse and regularly experiences periods of low or no flow. The measured
water quality levels were typical of historical results with considerable range due to the infrequent
flow and highly modified catchment. There was no exceedance of flow or no flow applicable WMP
trigger levels.

Bowmans Creek

Monitoring of the eight sites within the creek (upstream BCK1, BCK1A, BCK2, BCK2A, BCK3, BCK4
BCK5 and downstream BCK6) was completed monthly during the reporting period in accordance
with the WMP.

It should be noted sections of Bowmans Creek are ephemeral in nature and often pool or have very
low flow leading to potential stagnant conditions which influences water quality. With this
consideration as detailed above, trigger limits are dependent on the flow conditions at time of
monitoring.

Table 22 below summarises the trigger limit exceeded in Bowmans Creek during the reporting
period. A summary of the triggers, observations and TARP investigations is included herein.
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Table 22 Bowmans Creek trigger limit summary

»]0 a ee d e eed O gge

BCK1 (Upstream) BCK 1A BCK2 BCK2A

= = = = = = = = = = = =
Jan 8.34 | 2300 1480
Feb 3060 1950
Mar
Apr
May
Jun
Jul
Aug
Sep 2270 1310
Oct 3060 2100
Nov
Dec

BCK3 BCK4 BCK5 BCK6 (Downstream)

Month = = = = = = = = = = = =
Jan 8.41 8.47 74 8.47
Feb 8.42 | 2160 | 164 | 1250
Mar 56 128
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Orange Shading — Denotes an exceedance of the 90%ile trigger limit (applicable when the creek is flowing)

Red Shading — Denotes an exceedance of the Max trigger limit (applicable when the creek is not flowing)

During 2017, LCO recorded below average rainfall and above average evaporation which has had
observable changes to the flow and water quality of Bowmans Creek.

The measured TDS and EC levels along Bowmans Creek identified five (months) exceedances of
flow applicable criteria during the reporting period. Each of the exceedances applied to the flowing
90"%ile limits however monitored conditions at each event recorded either slow or trickle indicating
that no flow trigger levels are nearly applicable. Given there were no sustained exceedances of EC
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or TDS criteria in accordance with the surface water trigger response plan and considering the
isolated nature of these measurements it is unlikely to be representative of any mining impact and
no further investigation was required.

The measured pH levels consistently averaged 7.99 throughout the reporting period. There were five
exceedances of the flowing WMP 90%"%ile pH limits of 8.30; each occurring with slow or trickle flow
observed at the site. During the reporting period, one pH TARP investigation occurred following
three exceedances of the flowing 90t%ile trigger limits at BCK4. A TSS TARP investigation also
occurred due to three exceedances of the flowing 90" %ile trigger limits on the following month. The
investigation and findings were reported concurrently in accordance with the WMP and a summary is
provided below.

BCK4 Investigation TARP

Surface water monitoring at BCK4 identified exceedances of the 90"%ile trigger limits for pH during
December 2016 to February 2017 as well as TSS from January 2017 to March 2017. The
investigation included the following;

- Field inspections of the site

- Review of flow conditions within the creek system

- Review of monitoring results

- Review of operational storages and assessment of leakage occurring

Based on climatic conditions, the inspection of the creek and riparian conditions upstream and
downstream of the monitoring station, results at other water quality monitoring stations and of the
lack of any pollution incidents at LCO during or prior to the time of notification; LCO determined that
there was no potential for environmental harm. Additionally, that the triggers have the same causal
factors that are not mining related.

Surface water comparison to EA Predictions

With reference to the EA predictions from the surface water assessment (Gilbert and Associates,
2013), this part identifies the predictions made with comparison to monitoring findings. The key
conclusions of the predictive model simulations and surface water impact assessment have been
compared to the findings of the WMP approved monitoring program and detailed in the table below.
In brief, observations from the monitoring programs demonstrate impacts within the EA predictions.

Table 23 Surface Water Impact Comparison to EA predictions

Surface Water Impact Comparison to EA Predictions

Key EA Conclusion Comparison to Monitoring Observations

Mining remains within the approved extents hence
no impacts to the catchment greater than
Changes to flows in local creeks due to expansion and predictions. Monitoring has not shown significant
subsequent capture and use of drainage from mine changes in creek line base flow due to mining
area catchments. operations. Rehabilitation activities aligning with
current approved final landform design providing
for impacts management in line with the EA.

Potential for export of contaminants (principally There were no pollution events during the
sediments and soluble salts) in mine area runoff and reporting period. Monitoring has not identified
accidental spills from containment storages (principally | mining related impacts to the surface water
sediments, soluble salts, oils and greases), causing quality.

degradation of local and regional water courses.

There were no discharge events under the

Short term increases in salinity during periods of HRSTS during the reporting period.

licensed discharge under the HRSTS.
HRSTS Discharge Monitoring

Any discharges from Liddell Coal must be undertaken in accordance with the Hunter River Salinity
Trading Scheme (HRSTS). During 2017, there were no discharge events from the site under the
HRSTS.
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7.3 Groundwater Monitoring

LCO is located within an area of the Upper Hunter Valley subject to extensive underground and
open cut mining activities since the early 20th century. Current and historical mining operations have
extensively altered the physical features and environmental setting of the local area, including the
region’s surface water and groundwater systems. Mining operations to the west, south and east of
LCO, Lake Liddell to the west, and the major geological feature Hunter Thrust to the north, all have
major influence on groundwater levels in the region. Due to such operations and features regional
groundwater levels largely reflect current and past mining activities, with water levels varying with
time and location according to local mining activities.

The WMP groundwater monitoring program adopts site specific trigger values for impact
investigation and assessment. If monitoring results suggest significant and continuous deviation
from historical or background trends in water quality, further investigations into potential impacts are
conducted. Itis highlighted that, due to changes in land-use in the vicinity of LCO through both
mining and agriculture, as well as local variability in groundwater conditions, there is limited
opportunity for establishment of groundwater reference sites. Accordingly, for groundwater quality, a
trigger level of 80th percentile and 100th percentile of the historical record has been adopted.
Currently, investigations into potential impacts are conducted if there are three consecutive
exceedances of the nominated triggers.

During August 2017, LCO consulted with DoE, DPE and DPI Water to update the WMP; specifically
updates to the groundwater triggers and Trigger Action Response Plan (TARP). Table 24 presents
the current site specific trigger levels for water level and groundwater quality adopted from January
to July 2017 and shows the data relevant to the period August to December 2017. It should be noted
that following a review of the PGWS5 trigger it was determined that this site should not be retained as
a trigger level site as this paired site contains one piezometer in the Pikes Gully Seam and one in
the Overburden. Additionally, ALV9 was installed in December 2017 as per the WMP. This
monitoring bore is intended to inform of any actual draw down impacts in Bowmans Creek at the
predicted maximum impacted area, noting that drawdown is not predicted to commence until 2019.

Monitoring results observed during the reporting period are summarised in following Section 7.3.2
with the breakdown of:

- Groundwater quality of alluvial and shallow bedrock aquifers including applicable ITARP
summary of ALV3S Investigation — February 2017, ALV8L Investigation — September 2017 and
ALV2S Investigation — December 2017

- Groundwater quality of Hard Rock Aquifer (Coal Measures) Review including applicable
ITARP summary of PGW5S Investigation and PGW5L Further Investigation — July 2017

- Groundwater levels of Alluvial and Shallow Bedrock Aquifers including applicable ITARP
summary of ALV8L Investigation — December 2017

- Groundwater levels of Hard Rock Aquifer (Coal Measures)
- Comparison to EA predictions

The groundwater monitoring locations (compliance and management bores) are shown on Figure
19.
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Table 24 Groundwater quality impact assessment criteria

Groundwater Quality Impact Assessment Criteria

Groundwater Elevation (mnAHD) — Definition #2 EC (uS/cm) pH
January — July 2017 August — December 2017 January — July 2017 August — December 2017
10M%ile Ref. Min 10"%ile Ref. Min 80%ile Max 20%ile 80%ile Max
Alluvial and Shallow Bedrock Aquifers
Alluvial aquifer (L) 105.69 104.88 106.22 104.88 1520 2020 N/A 1370 2020
ALVE Shallow bed rock (S) 105.97 104.35 106.44 104.35 1580 1770 N/A 1560 1770
LBH Alluvial aquifer (L) 102.21 104.55 105.74 104.55 1690 3090 N/A 1550 3090
Alluvial aquifer (L) 103.19 102.43 103.81 102.43 1490 3080 N/A 1390 3080
ALV Shallow bed rock (S) 102.88 102.25 103.52 102.25 2630 4510 N/A 2800 4510
Alluvial aquifer (L) 101.76 94.86 102.14 100.97 2200 3080 N/A 1920 3080
ALV Shallow bed rock (S) 101.03 100.28 101.42 100.28 5380 6430 N/A 5310 6430 6.5-8.5
Alluvial aquifer (L) 92.97 91.12 93.08 91.12 2940 4160 N/A 2830 4160
ALvz Shallow bed rock (S) 92.96 89.35 93.21 89.35 2830 3370 2560 2820 3370
Alluvial aquifer (L) 86.93 86.43 87.02 86.43 1900 2310 N/A 1780 2310
aadl Shallow bed rock (S) 83.26 82.39 83.56 82.39 2260 2540 N/A 2230 2540
Alluvial aquifer (L) 84.98 83.66 85.06 63.66 1320 1880 N/A 1310 1880
ALV Shallow bed rock (S) 82.18 80.94 82.99 80.94 2090 2400 1540 1990 2400
Hard Rock Aquifers (Coal Measures)
Overburden (L) 93.24 86.22 N/A N/A 5050 6060 N/A N/A N/A
PGW5 6.5-8.5
Coal Measure (S) 94.76 94.48 N/A N/A 5770 6820 N/A N/A N/A
Groundwater Level Trigger Definition #1 — 2m drawdown in Bowmans Creek Alluvium
ALVIL Groundwater elevation of monitoring piezometer ALV2L minus 5.0m (AHD).
ALVS8L Groundwater elevation of monitoring piezometer ALV7L minus 4.5m (AHD).
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7.3.2 Monitoring Results Review

Groundwater quality of Alluvial and Shallow Bedrock Aquifers

Long term groundwater quality monitoring results for the alluvial and shallow bedrock aquifers
including the reporting period are shown in Figure 20 to Figure 24 and in Appendix E; a summary
of these results during the reporting period is provided herein. During the reporting period, there
were no exceedances of the 6.5 to 8.5 trigger values.

During the period October 2017 to December 2017, for the alluvial piezometers, there is an
increasing trend in pH compared to the period January 2017 to July 2017, where pH typically
showed a declining trend. In the shallow bedrock piezometers the pH was relatively stable from
January 2017 to July 2017 before also showing a rising trend from August to the end of the year.

Historically, pH has shown a declining or stable trend throughout the first half of the year followed by
a rising trend during the latter part as illustrated in Figure 20 and Figure 21. It is considered that the
current increase in pH will follow the same trend, decreasing again within a six month period. An
investigation into the large peak observed in December 2014 concluded that the increase in pH was
not mining-related. It is considered the changes in pH observed are due to climatic variations and
the result of a prolonged period of below average rainfall. The monitoring program will continue to
be implemented to observe any change in groundwater pH.

Table 25 below summarises the EC measurements of the groundwater with comparison to the
applicable trigger levels. Trigger Action Response Plan (TARP) investigations undertaken in
accordance with the WMP are summarised below. Long term monitoring results are shown in Figure
23 and Figure 24.

Table 25 Groundwater exceedances for EC in alluvial and shallow bedrock aquifers

Groundwater exceedances for EC in alluvial and shallow bedrock aquifers

>zl |2 2 |2z 2|z z2lzlz|2

| Sls|T|s| 5 |s|s5|8|5|3|3/|38]|3
Site - ) - n — n - % - %) (o »
Impact assessment Criteria between January and July 2017
801M%ile 1520 | 1580 | 1690 | 1490 | 2630 | 2200 | 5380 | 2940 | 2830 | 1900 | 2260 | 1320 | 2090
Maximum | 2020 | 1770 | 3090 | 3080 | 4510 | 3080 | 6430 | 4160 | 3370 | 2310 | 2540 | 1880 | 2400
Jan 2910
Feb 2750
Mar 2850
Apr
May
Jun 2840 2305 | 1330 | 2290
Jul 2990 1386
Impact assessment Criteria between August and December 2017
Limit 1370 | 1560 | 1550 | 1390 | 2800 | 1920 | 5310 | 2830 | 2820 | 1780 | 2230 | 1310 | 1990
Maximum | 2020 | 1770 | 3090 | 3080 | 4510 | 3080 | 6430 | 4160 | 3370 | 2310 | 2540 | 1880 | 2400
Aug 1460
Sep 1504
Oct 2860 2240 | 1340
Nov 2840 2260
Dec 5320 2850

Orange Shading — Denotes an exceedance of the 80%ile investigation limit

Red Shading — Denotes an exceedance of the 100%ile maximum investigation limit
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ALV3S Investigation — February 2017

ALV3S showed exceedances of the 80th percentile EC trigger level value in May 2016, defined as
three (3) consecutive exceedances of the adopted 80th percentile trigger value. An investigation was
undertaken by an external hydrogeologist as summarised in the 2016 Annual Review (LCO, 2017).
The EC exceedances at ALV3S continued into 2017 and a further investigation was conducted by an
external hydrogeologist to assess if the continued exceedance posed an environmental risk.

The further investigation is summarised as follows:

- There had been no mine-related activity in the vicinity of site ALV3 in the recent past.
Review of water storage levels in Dam4, located adjacent and up-gradient of site ALV3, did not
indicate any particular correlation with groundwater quality.

- There was no evidence of increased hydraulic connection between the water table aquifer
and the underlying previously mined underground workings.

- Data at monitoring site ALV3 did not indicate a change in groundwater elevation within the
alluvium or shallow bedrock (obtained from piezometers ALV3L and ALV3S respectively) outside of
the range of historical observation. The minor vertically downward hydraulic gradient between the
alluvium and shallow bedrock also remained consistent with historical observation.

- Groundwater elevation data therefore did not indicate that an adverse change in
groundwater flow behaviour has occurred at site ALV3.

- Groundwater quality at ALV3S exhibits more variability than other shallow bedrock
piezometers. The increased variability is interpreted as being due, in part, to the very minor
vertically downward hydraulic gradient at this site. With a minor vertical hydraulic gradient, the
potential for groundwater flow from the alluvium into the shallow bedrock is low. With limited vertical
groundwater flow, it would be expected that groundwater quality in the bedrock (a lower permeability
unit compared to the alluvium) would be different to groundwater quality in the alluvium, as is
observed. It would also be expected that there would be higher variability in quality due to reduced
flushing’.

ALVSL Investigation — September 2017

ALVS8L showed an exceedance of the 80th percentile EC trigger level value in August 2017, defined
as three (3) consecutive exceedances of the adopted 80th percentile trigger value. An investigation
was undertaken by an external hydrogeologist.

The investigation is summarised as follows:

- The groundwater EC measured at ALV8L and ALV8S reflected natural variability due to
climatic factors and there was not a mining-related impact. The climate data showed high
evaporation and below average rainfall for the majority of 2017, which was considered to have
resulted in the observed increase in EC.

- The observed groundwater EC remained within the historical range.
ALV2S Investigation — December 2017

During the reporting period, there was an exceedance of the 80th percentile EC trigger at
piezometer ALV2S in December 2017, defined as three (3) consecutive exceedances of the adopted
80th percentile trigger value. An investigation was undertaken by an external hydrogeologist.

The investigation is summarised as follows:

- The groundwater EC measured at ALV2L and ALV2S reflects natural variability due to
climatic factors and there is not a mining-related impact. The climate data showed high evaporation
and below average rainfall for the majority of 2017, which is considered to have resulted in the
observed increase in EC.

- The observed groundwater EC at ALV2S was not outside of the maximum range recorded
and was not of sufficient magnitude to lead to a downgradient impact on beneficial use.

- ALV2S was not within the extent of drawdown from mining operations and there was no
potential seepage sources.
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Groundwater quality of Hard Rock Aquifer (Coal Measures)

Long term groundwater quality monitoring results for the hard rock aquifers including the reporting
period is shown in Figure 22, Figure 25 and in Appendix E; a summary of these results is provided
below.

Table 26 presents the groundwater pH and EC exceedances in the Hard Rock Aquifer (Coal
Measures). Monitoring piezometer PGW5L is installed into the overburden and piezometers
PGWS5S is installed into the Pikes Gully coal seam. From August 2017 PGW5 was not retained as
trigger level monitoring site.

Table 26 Groundwater exceedances for EC and pH in hard rock aquifers

Groundwater exceedances for EC and pH in hard rock aquifers

Site PGW5L PGW5S PGW5L PGW5S
Impact assessment Criteria between January and July 2017
80"%ile 5050 5770 6.5—85
Maximum 6060 6820 ' '
Jan 5740 6010
Feb 5430
Mar 5500
Apr 5620 5850
May 5620 5860
Jun 5760 6010
Jul 5610
Impact assessment Criteria between August and December 2017
80" %ile N/A N/A
Maximum N/A N/A
Aug
Sep
Oct
Nov
Dec

Orange Shading — Denotes an exceedance of the 80%ile investigation limit

Red Shading — Denotes an exceedance of the 100%ile maximum investigation limit
PGWS5S Investigation and PGWS5L Further Investigation — July 2017

During 2017, there was an exceedance of the 80th percentile EC trigger value at PGW5S in June
2017, defined as three (3) consecutive exceedances of the adopted 80th percentile trigger value. An
investigation was undertaken in July 2017 by an external hydrogeologist.

PGWS5L exceeded the 80th percentile EC trigger value in December 2016, which was investigated.
The exceedance continued into 2017 and a further investigation was conducted to assess if the
continued exceedance posed an environmental risk.

The investigations are summarised as follows:

- Groundwater quality (as salinity) continued to reflect natural variability due to climatic factors
and there was not a mining-related impact. The conclusion from the investigation of PGW5
conducted in February 2017, that there is no potential harm to the environment due the currently
elevated groundwater salinity, was considered to have remained valid.

- The observed groundwater salinity remained within the historical range (referred to as the
baseline dataset, specifically July 2005 to May 2017 inclusive).

- It was recommended that monitoring continues at PGW5 and that these piezometers, which
are installed into the Overburden and Pikes Gully Seam respectively and, accordingly, are not water
table aquifer piezometers, would not be retained as trigger level sites in the future. Further
investigation of PGW5 was not considered necessary.
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Figure 20 Groundwater pH data in alluvial bores — 2013 to 2017
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Figure 21 Groundwater pH data in shallow bedrock (overburden) bores — 2013 to 2017
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Figure 22 Groundwater pH data in hard rock (overburden & coal measure) piezometers — 2013 to 2017
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Figure 23 Groundwater Salinity (EC) in alluvial bores — 2013 to 2017

59



2017 Annual Review

Liddell Coal Operations

8000

7000 -

8 8
3 2

4000 -
3000
2000 |
1000 |

(wa/srl) Anandnpuo) |eannds|3

Dec-17
Nov-17
Oct-17
Sep-17
Aug-17
Jul-17
Jun-17
May-17
Apr-17
Mar-17
Feb-17
Jan-17
Dec-16
Nov-16
Oct-16
Sep-16
Aug-16
Jul-16
Jun-16
May-16
Apr-16
Mar-16
Feb-16
Jan-16
Dec-15
Nov-15
Oct-15
Sep-15
Aug-15
Jul-15
Jun-15
May-15
Apr-15
Mar-15
Feb-15
Jan-15
Dec-14
Nov-14
Oct-14
Sep-14
Aug-14
Jul-14
Jun-14
May-14
Apr-14
Mar-14
Feb-14
Jan-14
Dec-13
Nov-13
Oct-13
Sep-13
Aug-13
Jul-13
Jun-13
May-13
May-13
Apr-13
Mar-13
Jan-13
Jan-13

——ALV1S -=—ALV3S ————ALV4S ———ALV2S ———ALV7S -—ALV8S

Figure 24 Groundwater Salinity (EC) in shallow bedrock (overburden) bores — 2013 to 2017
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Figure 25 Groundwater Salinity (EC) hard rock (coal measures) bores — 2013 to 2017
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Groundwater Levels of Alluvial and Shallow Bedrock Aquifers

LCO monitor the groundwater level of the Bowmans Creek Alluvial and Shallow Bedrock Aquifers to
identify any potential impacts from mining such as depressurisation. Hydrographs for piezometers
targeting the alluvium and shallow bedrock are displayed in Figure 26 and Figure 27 respectively.

The residual mass curve for rainfall is also presented in Figure 26 and Figure 27. The residual
mass curve for rainfall calculates the difference between observed rainfall and the average amount
of rainfall for that time of the year (defined monthly). This was developed from the SILO dataset
(Station No. 061208 at Ravensworth). The SILO dataset consists patched (infilled and interpolated)
climatic data throughout Australia. Patching climatic data is necessary to fill in any missing
observations days, for example.

Groundwater elevations within the water table aquifer decrease with distance downstream.
Generally speaking, this is because the elevation of the water table within a near surface aquifer (for
example, the water table aquifer at LCO), is a subdued reflection of surface topography. i.e. in the
same way that a surface water course flows from high topographic elevation to low topographic
elevation. The steepness of the hydraulic gradient (slope of groundwater elevation with distance
down-gradient) reflects other factors including the permeability of aquifer material, differences in
propensity for recharge as well as groundwater/surface water interaction.

With reference to full historical monitoring results, the sympathetic response in water levels observed
in the paired bores indicate similar processes are driving the recharge for both the alluvial aquifer
and shallow bedrock aquifer. The different absolute levels for the paired bores reflect the different
hydraulic connectivity between the alluvium and shallow bedrock. Water level relationships show a
shift from slight upward pressures (gaining stream) upstream (ALV1), through to equal pressures
adjacent to LCO (ALV3, ALV4, ALV2) to slight downward pressures (losing stream) to the south
(ALV7, ALV8). Rainfall (recharge) appears to be the dominant driver for groundwater level variability
for the Bowmans Creek alluvium.

Table 27 presents recorded exceedances of groundwater level triggers during the 2017 monitoring
period.

Table 27 Groundwater level trigger exceedances

Groundwater level exceedances

> > [ > > > > > > > > > >
— — w — — — — — — — — - -
Site < < I < < < < < < < < < <
= = (&) (&) N N N N ~ ~ [e5) 03]
[ (@] [ wn [ wn [ wn ol %)) o w0

Impact assessment Criteria between January and July 2017

10%ile 105.69 | 105.97 | 102.21 | 103.19 | 102.88 | 101.76 | 101.03 | 92.97 92.96 86.93 83.26 84.98 82.18

Min 104.88 | 104.35 | 104.55 | 102.43 | 102.25 | 94.86 | 100.28 | 91.12 89.35 86.43 82.39 83.66 80.94
Jan
Feb
Mar
Apr
May
Jun
Jul
Impact assessment Criteria between August and December 2017
10%ile 106.22 | 106.44 | 105.74 | 103.81 | 103.52 | 102.14 | 101.42 | 93.08 93.21 87.02 83.56 85.06 82.99

Min 104.88 | 104.35 | 104.55 | 102.43 | 102.25 | 100.97 | 100.28 | 91.12 89.35 86.43 82.39 83.66 80.94
Aug

Sep

Oct 85.02

Nov 84.80

Dec 103.78 | 103.50 84.51

61



Liddell Coal Operations 2017 Annual Review

ALVS8L Investigation — December 2017

During the reporting period, there was an exceedance of the 80th percentile groundwater level
trigger at piezometer ALV8L in December 2017, defined as three (3) consecutive exceedances of
the adopted 80th percentile trigger value. An investigation was undertaken by an external

hydrogeologist. Note that this triggered with respect to the updated trigger levels established from
August 2017.

The investigation is summarised as follows:

- High evaporation and below average rainfall was observed during the majority of 2017
which led to a decrease in groundwater levels at site ALV8L. This decrease in groundwater elevation
caused a depth trigger to occur later in the year.

- The exceedance was not outside of the maximum range recorded and was not considered
to be of sufficient magnitude to lead to a downgradient impact on beneficial use.

- It was concluded that the groundwater depths measured at ALV8L and ALV8S reflect
natural variability due to climatic factors and there was not a mining-related impact.

- In accordance with the WMP, if groundwater levels persist below the trigger level for a
further 9 months, such that the exceedance has been continuous for 12 months, then a subsequent
investigation shall be undertaken to confirm the exceedance remains unrelated to mining activity.
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Figure 26 Groundwater level data in alluvial bores — 2006 - 2017
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Figure 27 Groundwater level data in shallow bedrock bores — 2006 - 2017

Groundwater Levels of Hard Rock Aquifer (Coal Measures)

LCO monitor a number of hard rock aquifers to provide for the ongoing water management onsite.
Hydrographs for piezometers targeting the regional hard rock aquifer associated with the coal
measures are shown in Figure 28. The groundwater elevations shown vary significantly between
the piezometers monitored, reflecting differences in groundwater levels b