
SLR Ref: 630.13050-R01
Version No: FINAL
August 2020

WOODLAWN BIOREACTOR
Independent Audit

Leachate and Water Management System

Prepared for:

Veolia Environmental Services Pty Ltd



Veolia Environmental Services Pty Ltd
Woodlawn Bioreactor
Independent Audit
Leachate and Water Management System

SLR Ref No: 630.13050_Woodlawn_Audit Report_FINAL.docx
August 2020

Page 2

PREPARED BY
SLR Consulting Australia Pty Ltd
ABN 29 001 584 612
10 Kings Road
New Lambton NSW 2305 Australia
(PO Box 447 New Lambton NSW 2305)
T: +61 2 4037 3200   F: +61 2 4037 3201
E: newcastleau@slrconsulting.com   www.slrconsulting.com

BASIS OF REPORT
This report has been prepared by SLR Consulting Australia Pty Ltd with all reasonable
skill, care and diligence, and taking account of the timescale and resources allocated to it
by agreement with Maxwell Infrastructure (Management) Pty Ltd (the Client).
Information reported herein is based on the interpretation of data collected, which has
been accepted in good faith as being accurate and valid.

This report is for the exclusive use of the Client.  No warranties or guarantees are
expressed or should be inferred by any third parties.  This report may not be relied upon
by other parties without written consent from SLR

SLR disclaims any responsibility to the Client and others in respect of any matters outside
the agreed scope of the work.

DOCUMENT CONTROL

Reference Date Prepared Checked Authorised

FINAL 27 August 2020 Duncan Barnes Tracey Ball Tracey Ball

Version 3 21 July 2020 Duncan Barnes Tracey Ball Tracey Ball

Version 2 7 July 2020 Duncan Barnes Tracey Ball Tracey Ball



Veolia Environmental Services Pty Ltd
Woodlawn Bioreactor
Independent Audit
Leachate and Water Management System

SLR Ref No: 630.13050_Woodlawn_Audit Report_FINAL.docx
August 2020

CONTENTS

Page 3

1 INTRODUCTION ................................................................................................................................. 5

1.1 Background to Site ................................................................................................................. 5

1.2 Audit Scope ............................................................................................................................ 5

1.3 Key Site Contacts.................................................................................................................... 9

1.4 Audit Methodology ................................................................................................................ 9

1.4.1 Introductory and Closeout Meetings 9

1.5 Consultation Requirements .................................................................................................. 10

1.5.1 DPIE Comments 10

1.5.2 EPA Comments 11

1.5.3 Water NSW 12

2 DOCUMENTS REVIEWED AND REFERENCED .................................................................................... 13

3 ASSESSMENT OF COMPLIANCE ........................................................................................................ 14

4 APPROVALS AND DOCUMENTATION ASSESSED............................................................................... 15

4.1 Previous Audit Recommendations ........................................................................................ 15

4.2 Project Approval PA 10_0012 ............................................................................................... 16

5 AUDIT FINDINGS .............................................................................................................................. 17

6 CONCLUSION ................................................................................................................................... 27

DOCUMENT REFERENCES

TABLES

Table 1 Contact Details for Key Woodlawn Personnel ................................................................................ 9
Table 2 Meeting Attendees ...................................................................................................................... 10
Table 3 Stakeholder Consultation for the Audit ........................................................................................ 10
Table 4 DPIE Comments Relating to the Independent Audit ..................................................................... 11
Table 5 EPA Comments Relating to the Independent Audit ...................................................................... 11
Table 6 Water NSW Comments Relating to the Independent Audit .......................................................... 12
Table 7 Compliance Assessment Criteria .................................................................................................. 14
Table 8 Status of Audit Recommendations ............................................................................................... 15
Table 9 Independent Audit Findings ......................................................................................................... 17

FIGURES

Figure 1 Woodlawn Bioreactor and Eco-Precinct Location ........................................................................... 6



Veolia Environmental Services Pty Ltd
Woodlawn Bioreactor
Independent Audit
Leachate and Water Management System

SLR Ref No: 630.13050_Woodlawn_Audit Report_FINAL.docx
August 2020

CONTENTS

Page 4

Figure 2 Layout of the Woodlawn Bioreactor .............................................................................................. 8

 APPENDICES

Appendix A Photographs
Appendix B WSP Site Water Balance (30 April 2020)
Appendix C Audit Certification Form
Appendix D Endorsement of SLR



Veolia Environmental Services Pty Ltd
Woodlawn Bioreactor
Independent Audit
Leachate and Water Management System

SLR Ref No: 630.13050_Woodlawn_Audit Report_FINAL.docx
August 2020

Page 5

1 Introduction

1.1 Background to Site

Veolia Australia and New Zealand (Veolia) owns and operates the Woodlawn Bioreactor (the Development),
which forms part of the 6000 hectare Woodlawn Eco-precinct. The Development is situated 250 kilometres
south west of Sydney in the NSW Southern Highlands (refer to Figure 1). The Development consists of a former
open cut mine void, where waste landfilling and landfill gas extraction occurs. The Development has been
operating since September 2004 and has a capacity of 33 million cubic meters (m3).

Waste is transferred to the Bioreactor via road and rail. Waste from local businesses and councils are sent to
the Development via road. Waste in containers is also sent from Sydney via train and then transferred to
trucks at the Crisps Creek Intermodal Facility near Tarago.

The Woodlawn site is a previous copper-zinc mine operating as a below ground and open cut mining
operation. Associated facilities include evaporation dams and tailings storage facilities. Heron Resources
(Heron) now operate the mine.

Veolia’s current operation includes evaporation and leachate dams, some of which are co-managed by Veolia
and Heron (including ED1). Veolia also operates a leachate treatment system and commissioned a Leachate
Treatment Plant (LTP) in October 2018. The first discharge of treated leachate from the LTP to ED1 Coffer Dam
started on 26 April 2019.

The Department of Planning, Industry and Environment (DPIE) approved Project Approval (10_0012) on 16
March 2012 to increase the landfill capacity and input limit from 500,000 tonnes per annum (TPA) to 1,130,000
TPA. DPIE has granted a number of modifications (MODs) to this consent since, being:

¶ PA 10_0012 MOD1: Modification for changing the site water and leachate management to allow the use of
ED2 for the main storm water storage and ED3S for treated leachate storage;

¶ PA 10_0012 MOD2: To alter surface water and leachate management in December 2017. This modification
includes requirements for an LTP, Coffer Dam and future volumes of existing Dams (ED1 and ED3N);

¶ PA 10_0012 MOD3: Modification to enable the construction and operation of a Solid Recovered Fuel (SRF)
processing area within the Woodlawn Eco Precinct; and

¶ PA 10_0012 MOD4: In regards to bushfire impacted waste acceptance.

1.2 Audit Scope

This Independent Environmental Audit (Audit) covers the period from the day after the last audit ended (21
March 2019), until 11 March 2020 (last day of SLR Consulting Australia’s [SLR’s] onsite Auditing).

Condition 18R, Schedule 2 of Project Approval MP 10_0012, as modified, outlines the requirement to complete
an Independent Audit of the Leachate and Water Management System (LWMS).
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Figure 1 Woodlawn Bioreactor and Eco-Precinct Location
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AUDITING

Independent Audit

The Audit will be undertaken in accordance with the following PA condition:

Condition 18R of Schedule 4 of the MP 10_0012, as modified:

18R. Within six months of commissioning the LTP and annually thereafter, unless otherwise agreed to by the
Secretary, the Proponent shall commission and pay the full cost of an independent assessment of the leachate
and water management system. This audit must be conducted by a suitably qualified, experienced and
independent expert whose appointment has been endorsed by the Secretary. During the audit, this expert
must:

(a) consult with the EPA, Water NSW and the Secretary;
(b) assess actual performance against the assumptions and predictions made in the project water balance

prepared by WSP dated September 2017. This must include:
i. actual versus predicted inputs and outputs into and out of each dam;

ii. actual versus predicted mechanical evaporation from each dam;
iii. actual versus predicted rainfall and evaporation; and
iv. the actual versus predicted volume of water or treated leachate stored in each dam.

(c) Assess actual versus predicted performance of the LTP. This must include:
i. Actual versus target effluent quality; and

ii. Actual versus target throughput.
(d) determine whether the leachate and water management system is achieving its intended objectives;

and
(e) Outline all reasonable and feasible measures that may be required to improve water and leachate

management of the site.

It is noted that Condition 18R b) pertains to the accuracy of the WSP site Water Balance undertaken in 2017
(updated in May 2020). This Water Balance (like all Water Balances) is based on a number of assumptions
which are prone to change over time. In addition, many inputs and outputs are never going to be exactly the
same as what was assumed within the Water Balance. As such, SLR believes that Condition 18R b) cannot be
assessed completely in accordance with the DPIE Independent Audit Guideline (June 2018) and the respective
compliance status of the items within this condition should be read and interpreted in this context.

The layout of the Development is shown on Figure 2.
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Figure 2 Layout of the Woodlawn Bioreactor
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1.3 Key Site Contacts

Contact details for key personnel at the Development are provided in Table 1 below:

Table 1 Contact Details for Key Woodlawn Personnel

Name Role Telephone Email

Henry Gundry Woodlawn Eco-Precinct
Manager

(02) 8588
1364

henry.gundry@veolia.com

1.4 Audit Methodology

The Audit was undertaken onsite by Tracey Ball (Lead Auditor) and Duncan Barnes (Water Specialist) of SLR,
with the site component completed on 10 and 11 March 2020. The SLR Audit team are independent of Veolia
as defined under Section 3.3 of the NSW Government’s (2018) Independent Audit Guideline.

Information was provided by Veolia prior to, during and following the Audit. SLR also sourced some
information from the Veolia website.

The methodology for the Audit consisted of the following key steps:

¶ Consultation with relevant government agencies as per the Audit requirements prior to the site
component;

¶ Reviewing key documents/data provided by Veolia prior to the Audit;

¶ Site component of the Audit – including inspections and discussions with key Veolia operational
personnel;

¶ Introductory and close out meetings;

¶ Review of additional relevant documentation/data/information obtained while onsite during the
inspection or provided by Veolia after the site inspection; and

¶ Client review and comment on the draft Audit Table and Audit Report.

Photographs taken during the site inspections are included in Appendix A. Evidence was viewed and collected
as part of the Audit, including monitoring records, reports and correspondence. While this key evidence has
been referenced in Section 2, it has not been attached to this Audit report.

The Audit has been completed as per the Independent Audit Guideline (DPIE, June 2018).

The Audit team assessed the documentation outlined in Section 2.

1.4.1 Introductory and Closeout Meetings

Introductory and close out meetings were held for the Audit. At the opening meeting introductions were made
by each of the meeting attendees and personnel from Veolia provided background details regarding the
Development to SLR. During the close-out meeting a general discussion about initial findings and
recommendations was undertaken. Table 2 lists those present at these meetings.
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Table 2 Meeting Attendees

Name Role Comment

Ark Du
Landfill/Operations Engineer

Present at opening and closing
meeting

Tracey Ball SLR Lead Auditor
Present at opening and closing
meeting

Duncan Barnes SLR Mine Site Water Specialist
Present at opening and closing
meeting

1.5 Consultation Requirements

Table 3 outlines stakeholder consultation completed for the Audit, undertaken in accordance with the Audit
Guidelines and Condition 18R of Schedule 4 of the MP 10_0012, as modified.

Table 3 Stakeholder Consultation for the Audit

Regulatory Authority Contact Details Comment

Department of Planning, Industry
and Environment (DPIE) –
Planning Services

Jennifer Rowe
Senior Compliance Officer
Phone: 02 4247 1851
jennifer.rowe@planning.nsw.gov.au

Email sent from SLR to DPIE on 24
February 2020.
Response provided from DPIE on 28
February 2020. See Table 4 below for
comments and responses.

Environment Protection
Authority (EPA)

Nick Feneley
Senior Operations Officer, Waste
Compliance
Phone: 02 4224 4144
nick.feneley@epa.nsw.gov.au

Email sent from SLR to EPA on 24
February 2020.
Response provided from EPA on 28
February 2020. See Table 5 below for
comments and responses.

Water NSW Jim Caddey
Catchment Assessments Officer
(Goulburn)
Phone: 02 4824 3401
James.Caddey@waternsw.com.au

Email sent from SLR to Water NSW on 24
February 2020.
Response provided from Water NSW on
26 February 2020. See Table 6 below for
comments and responses.

1.5.1 DPIE Comments

Table 4 outlines the DPIE comments provided to SLR on 28 February 2020 relating to the Audit.
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Table 4 DPIE Comments Relating to the Independent Audit

Aspect Comment

The Audit needs to ensure that it addresses all the
requirements outlined in Schedule 4 Condition 18R.

This Independent Audit considers the requirements outlined in
Schedule 4 Condition 18R.

The audit should consider the number of complaints
that were received in relation to odour and compare it
to previous years.

According to the Complaints Register there was 32 complaints
received in regards to odour during the 2018/2019 Annual
Environment Management Report (AEMR) Period.
This was less than the three periods before this:

¶ 41 odour complaints in 2017/2018;

¶ 36 odour complaints in 2016/2017; and

¶ 88 odour complaints in 2015/2016.

During the audit period, from 21 March 2019 until 11 March
2020, there was 9 odour complaints. During the last audit
period (5 November 2018 to 20 March 2019) there was 8
odour complaints.

An analysis of whether the leachate treatment plant
has led to a reduction in complaints should also be
considered.

The leachate treatment plant commenced operations in 26
April 2019. Since then, and up until the end of the audit period
(11 March 2020), a 10 month period, there was 3 odour
complaints. The leachate treatment plant appears to have led
to a reduction in odour complaints.

Whether any of the reasonable and feasible measures
that were recommended to improve water and
leachate management at the site outlined in the 2019
Audit were implemented, the status and whether they
have been effective.

Refer to Section 4.1.

1.5.2 EPA Comments

Table 5 outlines the EPA comments provided to SLR on 28 February 2020 relating to the Audit.

Table 5 EPA Comments Relating to the Independent Audit

Aspect Comment

EPA’s key concerns are captured well in Condition 18R,
so if the audit adequately addresses each of these
items we should be satisfied.

The Independent Audit has considered in full the requirements
of Condition 18R of Schedule 4 of the MP 10_0012, as
modified.

Want to know whether or not the leachate and water
management system is achieving its intended
objectives (18Rc).
Like to see some commentary around the
consequences (both short term and long term of any
variations between the actual measured performance
of the system and the predictions made in the project
Water Balance. This should include any consequences
of the delays that have occurred in bringing the LTP up
to its intended throughput.

Refer to Section 5.
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Aspect Comment

An assessment of progress on the recommendations
made by SLR in the audit report completed in June
2019.

Refer to Section 4.1.

Commentary around the foam overflow incident that
occurred on 15 July 2019 and an assessment of
whether adequate actions have been implemented
since then to prevent a reoccurrence and to ensure
excessive foaming does not inhibit the efficiency of
the treatment process.

According to site communications, foam came out of the bund
at night, during a high wind event. At the time the LTP was
unmanned. It was also reported that when the incident was
identified the next day the foam was cleaned-up, with
contaminated material landfilled and machinery that was used
for the clean-up was washed down. The 2018-2019 Woodlawn
Annual Report also reported that “The PIRMP was activated in
this reporting period on 15/07/2019 due to a foam spill from
Leachate Treatment Plant, which was contained effectively at
the premises.”
Site personnel also advised that a new foam dosing system has
been designed, where dosing occurs at the top of the tanks.
This dosing system has been installed on one of the tanks, as
seen during the site inspection. Cameras have also been
installed at the top of the tanks to monitor foam, and to
ensure that a foam incident does not reoccur.
The Monthly LTP Reports also indicated that a number of
further actions were implemented to manage foam and the
efficiency of the treatment process.
It appears that Veolia are undertaking appropriate actions to
control excessive foaming, hence prevent the reoccurrence of
such an incident.

1.5.3 Water NSW

Table 6 outlines Water NSW comments provided to SLR on 26 February 2020 relating to the Audit.

Table 6 Water NSW Comments Relating to the Independent Audit

Aspect Comment

Water NSW does not appear to have been consulted
in the preparation of the first audit. Consultation
occurred with Department of Industry – Lands and
Water and the Natural Resources Access Regulator

Noted.

An explanation should be given as to why measures,
i.e. a meteorological station, has not been installed at
the site

A meteorological station is installed at the site, near the site
office. This weather station was inspected during the site visit.
Data from this meteorological station was provided by Veolia
and was used to undertake the audit.
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2 Documents Reviewed and Referenced
Key documentation reviewed as part of the Audit includes:

¶ Project Approval MP 10_0012, as modified;

¶ Woodlawn Annual Reports;

¶ Monitoring results;

¶ WSP Woodlawn Water Balance Performance Review;

¶ Monthly Reports for the Leachate Treatment Plant (LTP);

¶ Environmental Management Plans; and

¶ Complaints Register.
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3 Assessment of Compliance
The terms used in the Audit to describe the level of compliance of the site with the relevant approval
documentation are outlined in Table 7. These are requirements of the DPIE Independent Audit Guideline (June
2018).

Table 7 Compliance Assessment Criteria

Assessment Criteria

Compliant The auditor has collected sufficient verifiable evidence to demonstrate that all elements of the
requirement have been complied with within the scope of the audit.

Non-compliant The auditor has determined that one or more specific elements of the conditions or requirements
have not been complied with within the scope of the audit.

Not triggered A requirement has an activation or timing trigger that has not been met at the time when the
audit is undertaken, therefore an assessment of compliance is not relevant.
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4 Approvals and Documentation Assessed
Audit findings and recommendations relating to Condition 18R of Schedule 4 of the MP 10_0012, as modified,
are outlined in Section 5 of this report.

4.1 Previous Audit Recommendations

This is the second audit of Condition 18R. The first was undertaken last year, during March 2019. The status of
the previous audit recommendations are outlined in Table 8, below.

Table 8 Status of Audit Recommendations

Rec. No. Audit Recommendation Comments Status

1 Engage a suitably qualified person to
revise the site Water Balance to
provide a more accurate assessment of
how the leachate / water management
system is tracking against its key
objectives given that many of the
assumptions from the WSP Water
Balance (dated September 2017) have
changed. It is recommended that this
Water Balance update be undertaken
once the LTP is fully operational and
once the uncertainties associated with
Heron's ED1 water inflows/outflows,
including the final ED1 evaporator
system, have been determined. This
updated Water Balance will be more
accurate if Veolia continue to monitor
all leachate / water flows around the
site.

WSP revised the Water Balance on 30
April 2020. Two scenarios were assessed:

¶ Scenario 1 – Heron will use water at
ED3 South and Coffer Dam at 2 m/s;
and

¶ Scenario 2 – Heron will not use the
water at ED3 South and Coffer Dam.

This Water Balance used the most recent
information available. Many of the
assumptions used were conservative.

Completed

2 If the mechanical evaporators are
expected to continue to operate less
than 70% of the time (as predicted
within the WSP Water Balance) then
consider installing additional
evaporators to make up the shortfall.
This will be based on the outcomes of
the revised Water Balance (refer to
Rec 1).

An operating time of 70% is no longer
considered to be accurate. The Water
Balance was updated with more accurate
operational times varying from 10% to
30%.
Additional evaporators / sprayers were
installed at the dams during the reporting
period. Evaporators / sprayers are now
installed at ED1 Coffer Dam, ED3N2,
ED3N3, ED3N4 and ED3SS. Evaporation
cannons have also been installed at the
ED1 North Dam.

Completed
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Rec. No. Audit Recommendation Comments Status

3 Seek integration of Veolia's leachate /
water management system with
Heron's, where possible and where the
systems overlap, to avoid potential
conflicting interests and to benefit
from mutual management
opportunities.

Veolia attend a weekly meeting with
Heron, where the Water Balance is a
meeting topic. Water usage is discussed
regularly but there is no formal future
plan. Heron have advised that they will
likely require a lot of water from the
Veolia site and are currently in the process
of developing their own Water Balance.

Ongoing

4 Install formalised depth markers in all
dams and compare levels to available
dam stage-storage relationships so
that progress against the long term
objectives can be easily assessed.

Depth markers installed at all the dams, as
seen during the site inspection. A GPS
Rover, which has 10mm accuracy, is also
used to survey the dams. The dams are
surveyed monthly by a qualified surveyor.
The depth marker in the ED1 North dam
was corroded due to the pH so it was
removed.

Completed

5 Engage a suitably qualified surveyor to
survey the ED1 North Dam to
determine the current water level and
overall storage capacity to assist with
assessment against the leachate
management objectives.

Veolia found historic data to determine
the storage capacity of ED1 North Dam
(approximately 1,000 ML).

Completed

6 Audit sub-condition (Schedule 2
Condition 18Rc) of MP 10_0012 MOD
2 during the next Annual Independent
Audit.

Completed during this Audit. Completed

7 Continue to seek measures that will
reduce the volume of leachate
produced, including the containment
of runoff from the existing void
batters/benches.

Veolia have installed five sumps and
pumps to capture runoff from the void
batters before mixing with leachate. In
addition, they have also installed
numerous bunds and a cross-bank at the
top of void to prevent runoff from
entering it. This was proven using current
and historical aerial images. All leachate is
currently minimised as best as possible
but Veolia should continue to seek
opportunities as the operation progresses
and changes in the future.

Completed

8 Monitor the impact of the Bioreactor
on the surrounding community
through an analysis of complaints
registered with the site, to be included
in the next Annual Review.

Complaints included in the 2018-2019
Woodlawn Annual Report.

Completed

4.2 Project Approval PA 10_0012

Only condition 18R of Schedule 4 of Project Approval MP 10_0012, as modified, was assessed as part of this
Audit. This is the primary approval for the Development. The Project Approval was first granted on 16 March
2012, with Modifications 1 to 4 granted on 9 September 2016, 22 December 2017 and 16 March 2020.
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5 Audit Findings
Table 8 outlines the findings of the Independent Audit and proposed recommendations.

Table 9 Independent Audit Findings

Condition
Number Condition Compliance

Status

Evidence

Recommendation
Predicted Actual

Project Approval MP 10_0012 MOD 2 Schedule 2 Condition 18R
18R Within six months of

commissioning the LTP
and annually
thereafter, unless
otherwise agreed to by
the Secretary, the
Proponent shall
commission and pay
the full cost of an
independent
assessment of the
leachate and water
management system.
This audit must be
conducted by a
suitably qualified,
experienced and
independent expert
whose appointment
has been endorsed by
the Secretary. During
the audit, this expert
must:

Compliant This Independent Audit is the second audit to be conducted against this condition. The first
was conducted in 2019, with an audit period from 5 November 2018 to 20 March 2019.
This Audit was commissioned by Veolia on 28 February 2020, 11 months since the last
audit.

SLR are qualified, experienced and independent experts, endorsed by DPIE on 3 June 2020
(refer to Appendix D for the DPIE endorsement letter).

-



Veolia Environmental Services Pty Ltd
Woodlawn Bioreactor
Independent Audit
Leachate and Water Management System

SLR Ref No: 630.13050_Woodlawn_Audit Report_FINAL.docx
August 2020

Page 18

Condition
Number

Condition Compliance
Status

Evidence Recommendation
a) Consult with the EPA,

Water NSW and the
Secretary;

Compliant This Independent Audit is the second audit to be conducted against this condition.

The EPA, Water NSW and DPIE were consulted during the Independent Audit (refer to
Section 1.5).

-

b) i) Assess actual
performance against
the assumptions and
predictions made in
the project Water
Balance prepared by
WSP dated September
2017. This must
include:

actual versus predicted
inputs and outputs into
and out of each dam

Compliant The Water Balance was updated by WSP in parallel to this Audit (30 April 2020). As such,
the actual and predicted inputs and outputs into and out of each dam are the same as the
updated Water Balance which used the current dam configurations. These inputs / outputs
are provided in Table 4.2 of the updated Water Balance (provided in Appendix B).

The potential long-term consequences of differences between what was predicted in the
WSP Water Balance and the actual performance of the system are having too much
leachate on-site which can’t be disposed of and not meeting the Project Approval
(MP10_0012) requirements (refer to Condition D below). The potential short-term
consequences are additional costs associated with managing the additional leachate
volumes including the construction of additional water storages and evaporation systems.

Rec 1: Develop a long-term water usage plan
with Heron following development of their
site Water Balance. Seek to integrate the
Veolia and Heron Water Balances as best as
possible in future iterations.
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Condition
Number

Condition Compliance
Status

Evidence Recommendation
ii) Actual versus predicted

mechanical
evaporation from each
dam

Non-Compliant 1 The actual mechanical evaporation from each dam is not easily measurable. Veolia
currently undertakes monthly monitoring of dams, which can be used to provide an
approximate indication of dam evaporation. The operation of the floating evaporators and
dam inflow spray locations are selected based on real time weather data including the
wind direction, wind speed, temperature, humidity and the time of the day.

Calibration of the dam evaporation (both natural and mechanical) is detailed in Table 5-1
of the updated Water Balance (provided in Appendix B). The model results in dams
ED3N2, ED3N3 and ED3SS correlated well to the actual observed data, however, the
uncalibrated model was consistently lower than the metered water level at dam ED3N4.
The calibration changes to achieve a similar modelled water surface level to the measured
surface water level included:

— Existing Mechanical Evaporator – 5 number of units and operation time reduced from
20% to 10%.
— Type A Mechanical Evaporator – reduced unit number from 4 to 1 and operation time
from 30% to 10%.

Non-Compliant: Veolia also confirmed all mechanical evaporators at dam ED3N4 were not
fully in operation during the calibration period due to repair issues.

The mechanical evaporation from dams ED1 and the ED1 Coffer Dam could not be
assessed due to complexities associated with the ED1 Coffer Dam geomembrane liner and
the high number of unknowns at dam ED1.

It should be noted that the assumptions documented within the updated Water Balance
are generally conservative with Veolia also undertaking numerous informal measures to
promote evaporation (e.g. spraying discharges into the dams and the construction of a
10,000 m3 evaporation pan within dam ED1).

Rec 2: Continue to seek opportunities to
optimise the dam evaporation systems to
maximise the removal of leachate from the
system (e.g. positioning of mechanical
evaporators, evaporator maintenance etc).

1 - It is noted that Condition 18R b) pertains to the accuracy of the updated WSP site Water Balance undertaken in 2020. This Water Balance (like all Water Balances) is based on a number of assumptions which are
prone to change over time. In addition, many inputs and outputs are never going to be exactly the same as what was assumed within the Water Balance. As such, SLR believes that Condition 18R b) can’t be assessed
completely in accordance with the DPIE Independent Audit Guidelines (June 2018) and the respective compliance status of the items within this condition should be read and interpreted in this context.
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Condition
Number Condition Compliance

Status Evidence Recommendation

iii) Actual versus predicted
rainfall and
evaporation

Compliant The updated Water Balance
included three climate sub-sets
(wettest, driest and average):
1. Wettest (1950-1959), a
sequence with 4 years of annual
rainfall > 1000 mm
2. Driest (1979-1988), a
sequence with 5 years of annual
pan evaporation > 1500 mm
3. Average (1963-1972), a
sequence with annual rainfall <
900 mm and annual pan
evaporation between 1000 mm
to 1500 mm.

Annual rainfall and evaporation data was assessed
from the on-site weather station for the audit period
from 12 March 2019 to 11 March 2020.

The rainfall and pan adjusted evaporation totals for
the assessment period was 934 mm and 1454mm,
respectively. These totals do not fit perfectly into any
of the three climate sub-sets but do indicate that the
audit period was generally slightly wetter than
average. These slightly wetter conditions would
increase the time to empty the leachate dams.

-
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Condition
Number Condition Compliance

Status Evidence Recommendation

iv) The actual versus
predicted volume of
water or treated
leachate stored in each
dam

Compliant The Water Balance was updated by WSP in parallel to this Audit (30 April 2020). As such,
the actual and predicted dam volumes are the same as the updated Water Balance which
used the most recent bathymetry survey and metered water levels. Dam volumes at the
time of the audit and Water Balance update are provided below:
• ED1 North = 100 ML;
• ED1 Coffer Dam = 10 ML;
• ED3N1 = 0 ML (dry and advised that the dam was planned to be used and
managed by Heron. Dam is planned to be relined by HDPE liner and used for clean water
transfer by Heron.);
• ED3N2 = 12.5 ML;
• ED3N3 = 13.5 ML;
• ED3N4 = 80 ML; and
• ED3SS = 80 ML.

-
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Condition
Number Condition Compliance

Status Evidence Recommendation

c) i) Assess actual versus
predicted performance
of the LTP. This must
include:

Actual versus target
effluent quality

Non-Compliant
The LTP was commissioned in October 2018. The first discharge of treated leachate to the
ED1 Coffer Dam was on 26 April 2019.

Non-Compliant: Information contained within the monthly LTP reports indicates that the
majority of the effluent water quality parameter targets (detailed in the site Leachate
Management Plan) have been achieved. Ammonia and BOD are the key odour parameters
and these are generally undetectable. However, there has been regular exceedances of
COD with some exceedances of Total Phosphorous and Nitrates. This occurred due to the
ongoing optimisation of the LTP system including the fluctuation in feed leachate quality.

Non-Compliant: SLR were advised of a foaming issue in November 2019. This incident
occurred in middle of night with very strong winds. Foam escaped the bunding (90% was
still contained) and the EPA was notified as soon as possible with extensive cleaning and
earthworks works undertaken. The old system was replaced with a new temporary system
which allows the anti-foam to mix in better. More engineering work will be required to
establish permanent design.

SLR were advised that they undertake weekly testing in a Nata accredited lab and daily
testing on-site.

Rec 3: Continue to improve and optimise the
LTP operation with the assistance of suitably
qualified experts (as required).

Rec 4: Continue upgrades to the foam
management system and monitor the
aeration tanks to ensure that a foaming
incident does not occur again.

ii) Actual versus target
throughput

Non-Compliant Non-Compliant: The LTP started discharging treated effluent into the ED1 Coffer Dam on
26 April 2019. Information contained within the monthly LTP reports indicates that during
this period the average throughput has been 2.1 L/s. This equates to an annual average
throughput of 2.1 L/s whilst operating, which is less than the predicted 4 L/s throughput.

SLR were advised that Veolia will sacrifice throughput to ensure water quality which has
occurred during the audit period due to the variability of the feed and an increase in
nutrients. At the time of the audit the throughput was at 75% capacity. Veolia are working
on the improvement and optimisation of the LTP to achieve the designated operation
target.

The potential consequences of differences between what throughput was predicted in the
WSP Water Balance and the actual performance of the system are having too much
leachate on-site as a result of Heron using less treated leachate. Veolia advised that they

Rec 3: Continue to improve and optimise the
LTP operation with the assistance of suitably
qualified experts (as required).
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Number Condition Compliance

Status Evidence Recommendation

are currently avoiding this potential consequence by managing the extraction rate of the
raw leachate to cooperate with LTP performance.

d) Determine whether
the leachate and water
management system is
achieving its intended
objectives

Compliant 1. Construction of a suitably
sized and lined coffer dam
(referred to as ED1 Coffer Dam)
to store and evaporate treated
leachate from its leachate
treatment plant from
September 2018 for 4- year
period without filling.

The LTP started discharging effluent (treated leachate)
to the ED1 Coffer Dam on 26 April 2019.

The ED1 Coffer Dam has been constructed and is now
receiving treated leachate from the LTP. The updated
Water Balance concludes that the ED1 Coffer Dam "is
not predicted to fill up to 80% of the freeboard level
volume in any climatic sequence based on the assumed
evaporator capacity. Assuming no water usage by
Heron, the peak predicted water storage in the dam
occurs during the wettest climatic scenario when 84.97
ML is stored (approximately 54% of the total dam
capacity to freeboard level). By 2023 less than 40% of
the dam capacity to freeboard volume is reached
during the wettest climatic sequence".

-

Compliant 2. In accordance with Condition
18S of the Project Approval (MP
10_0012), as modified, the
volume of mine water stored in
ED1 must be no more than 10
ML by 31 December 2023.

ED1 North not only receives runoff from its external
catchment, but also receives water from the Plant
Collection Dam (PCD) and Western Ridge, dewatering
activities by Heron.

The future water storage in the ED1 North dam was
investigated during the latest revision of the Water
Balance by WSP. The updated Water Balance
concluded that "Dam ED1 does completely empty by
2023 for the driest climatic sequences. Considering this
dam receives stormwater runoff from external
catchments, sustaining this dam as completely empty
may be difficult. For the wettest climatic sequence, the
dam requires 27% of its total storage capacity to cater
for direct rainfall and catchment runoff at the end of
2023. Modelling of this dam could be further refined if
information regarding water transfer from Heron and
the PCD (if any) were provided. Also, details and

-
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assumptions for the new evaporation pad may provide
further storage capacity".

The only predicted water in the ED1 North dam by
2023 will be runoff from the dam surface and upslope
catchment areas. This runoff can’t be pumped out
from the dam.

Compliant 3. In accordance with Condition
18T of the Project Approval (MP
10_0012), as modified, ED3N
must be emptied of effluent
from the existing leachate
system by 31 December 2022.

The future water storage in the ED3N dams was
investigated during the latest revision of the Water
Balance by WSP. The updated Water Balance
concluded that "The future design simulation results
indicated dams ED3N2, ED3N3 and ED3N4 collectively
had enough capacity to cater for future leachate and
rainfall inputs. The mechanical evaporators at ED3N4
dried out this dam in 2022 based on the average
climatic sequence and in 2024 based on the wettest
climatic sequence".

Based on the updated Water Balance results and the
conservative nature of the Water Balance assumptions
it is highly likely that Veolia is on target to empty the
ED3N dams by 2022. However, there is still some risk
that this objective may not be met if the site receives
significantly higher than average rainfall during this
period.

-

Compliant 4. Install floating evaporators in
ED3N1, ED3N2, ED3N3, ED3N4
and ED3SS to manage leachate
from September 2017 through
to December 2019.

As was the case during the previous audit period,
floating evaporators have already been installed in
ED3N2, ED3N3, ED3N4 and ED3SS. In addition, dam
water inflows are sprayed into the dams to further
increase evaporation rates. The operation of the
floating evaporators and dam inflow spray locations
are selected based on real time weather data including
the wind direction, wind speed, temperature, humidity
and the time of the day.

-
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It is noted that evaporation is no longer required in
ED3N1 as it now only receives water from direct
rainfall runoff. Veolia advised leachate stored in ED3N1
was pumped into other ED3N cells during the audit
period i.e. ED3N2, N3 and N4 dams. Veolia also noted
this is the main reason why the measured level in dam
ED3N doesn’t match the model (as documented in the
updated water balance report).

Non-compliant 5. Operate effectively without
adversely impacting on the
surrounding community.

Non-compliant: The Complaints Register dated 26
March 2020 indicates there was 9 odour complaints
during the audit period, from 21 March 2019 until 11
March 2020. This was less than the 2019 Audit, with an
audit period of only 4 months.

No offsite discharges occurred during the audit period.

Rec 5: Continue to Monitor the impact of the
Bioreactor on the surrounding community
through an analysis of complaints registered
with the site, to be included in the next
Annual Review.

Compliant 6. Minimise leachate production Veolia have installed five sumps and pumps to capture
runoff from the void batters before mixing with
leachate. In addition, they have also installed
numerous bunds and a cross-bank at the top of void to
prevent runoff from entering it. This was proven using
current and historical aerial images.

Rec 6: Continue to seek opportunities for
leachate minimisation as the operation
progresses and changes in the future.

Compliant 7. Effectively separate all classes
of water

Based on observations during the site inspection,
information pertaining to the diversion of runoff and
the prevention of seepage through the dam walls SLR
believes that leachate and clean water are effectively
separated at the facility as best is practically possible.

-
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e) Outline all reasonable
and feasible measures
that may be required
to improve water and
leachate management
at the site

- Rec 1: Seek to develop a long-term water usage plan with Heron following development of their site Water Balance. Seek to integrate the
Veolia and Heron Water Balances as best as possible in future iterations.

Rec 2: Continue to seek opportunities to optimise the dam evaporation systems to maximise the removal of leachate from the system (e.g.
positioning of mechanical evaporators, evaporator maintenance etc).

Rec 3: Continue to improve and optimise the LTP operation with the assistance of suitably qualified experts (as required).

Rec 4: Continue upgrades to the foam management system and monitor the aeration tanks to ensure that a foaming incident does not
occur again.

Rec 5: Continue to Monitor the impact of the Bioreactor on the surrounding community through an analysis of complaints registered with
the site, to be included in the next Annual Review.

Rec 6: Continue to seek opportunities for leachate minimisation as the operation progresses and changes in the future.
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6 Conclusion
Condition 18R of Schedule 4 of the MP 10_0012, as modified, was assessed by this Independent Audit.

This Independent Audit was undertaken at a time of change with regards to the water / leachate management
system. The LTP became operational during the Audit period, with treated leachate first discharged into the
ED1 Coffer Dam on 26 April 2019. It must be noted that the operation of the LTP is still being optimised. Veolia
was also in discussions with Heron regarding integrating the water management system to identify mutual
opportunities.

In terms of actual performance against the assumptions and predictions made in the project Water Balance
included in the report by WSP, dated April 2020, the Development was found to be generally compliant as the
Water Balance was updated in parallel to this Audit. As such, the actual and predicted inputs and outputs into
and out of each dam are the same as the updated Water Balance which used the current dam configurations.

A couple of Non-Compliances were identified (refer to Section 5) as several of the mechanical evaporators
were not operational during the audit period and some issues have occurred during the optimisation of the
LTP. It is acknowledged that these operational issues are generally to be expected with many inputs and
outputs expected to vary slightly from what was assumed within the Water Balance. As such, SLR believes that
Condition 18R b) cannot be assessed completely in accordance with the DPIE Independent Audit Guideline
(June 2018) and the respective compliance status of the items within this condition should be read and
interpreted in this context.

The leachate and water management system is achieving its intended objectives (those that could be
assessed), except for operating effectively without adversely impacting on the surrounding community. This is
due to the number of odour complaints received from the local community (refer to Section 5).

Evidence was observed that Veolia does proactively manage water with additional measures implemented to
decrease and improve leachate management at the site.

Reasonable and feasible measures that are recommended to improve water and leachate management of the
site are provided in Section 5.
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APPENDIX A
Photographs
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Photo 1 – ED1 Coffer Dam (1)

Photo 2 – ED1 Coffer Dam (2)
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Photo 3 – ED1 Coffer Dam (3)

Photo 4 - ED1 North (1)
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Photo 5 – ED1 North (2)

Photo 6 – ED1 North (3)
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Photo 7 – ED1 North (4)

Photo 8 – ED3 North 1
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Photo 9 – ED3 North 3 (1)

Photo 10 – ED3 North 3 (2)
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Photo 11 – ED3 North 2 & ED3 North 3

Photo 12 – ED3SS (1)
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Photo 13 – ED3SS (2)

Photo 14 – ED3SS (3)
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Photo 15 – Informal Depth Marker at ED3SS

Photo 16 – Informal Depth Marker
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Photo 17 – Leachate Treatment Plant (1)

Photo 18 – Leachate Treatment Plant (2)



630.13050_Woodlawn_Audit
Report_FINAL.docx Page 11 of 13

Photo 19 – Leachate Treatment Plant (3)

Photo 20 – Leachate Treatment Plant (4)
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Photo 21 – Leachate Treatment Plant (5)

Photo 22 – Leachate Treatment Plant (6)
















































































