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Appendix C
GOVERNMENT AUTHORITY RESPONSES TO DRAFT EMS

From: Lindsay Fulloon [mailto:Lindsay.Fulloon@environment.nsw.gov.au]
Sent: Tuesday, 17 August 2010 3:21 PM
To: Gabriel, Colin
Cc: Robert OHern; Stephen ODonoghue
Subject: FW: Ardglen Quarry Air and Noise monitoring programs - DECCW review
Importance: High
Colin
Further to our discussions by phone the other day, please find below our comments on the draft plans
as requested:
Air Quality Management Plan:
 Page 8, Table 10, last 2 rows – Wet suppression is missing as a control measure for
materials handling, crushing and screening, dumping and loading, drilling and blasting etc. Much
of the plant involved in these activities has wet suppression controls and the use of these is
considered best practice and therefore these measures should be incorporated.
 Page 11, Table 13, last row – Monitoring for visible air pollution. The frequency of this
monitoring has been signalled as weekly. The requirement to minimise dust (a standard condition
of our Environment Protection Licences) applies at all times and as such we believe this should
be an ongoing and continuous responsibility of the quarry supervisor.
 Page 12, section 6.4.1 – second paragraph – Again the frequency of visual air pollution
monitoring is set down as weekly via a site inspection process. This is not considered regular
enough and should be and ongoing and continuous responsibility of the quarry supervisor.
Noise Monitoring Program
 The noise monitoring program does not make provision for monitoring at receptors following
complaints to determine whether the acquisition or mitigation criteria defined in the consent have
been exceeded.
 The additional noise mitigation investigations listed in section 3 are listed in the Statement of
Commitments associated with the project approval. This means essentially that they are not
optional and need to be implemented before the expansion proceeds to minimise noise impacts.
 Page 4 – reproduced condition 41 of project approval – is missing some words. This condition
should incorporate the words “in any 12 month period”.
 Page 6 – as per comment for Page 4.
 Page 11, section 5, Noise monitoring program – You should consider specifically targeting
train loading activities out of hours and the 0630 to 0700 hours period when the quarry is open for
loading product but not processing. These activities can occur during the ‘night’ period defined
within the NSW Industrial Noise Policy and there is therefore potential for sleep disturbance
impacts. It would be good to have data specific to these times to quantify impacts.
Blast Monitoring Program
 This document does not incorporate any protocols for monitoring and managing blast fume
emissions. Given the recent attention this issue has received in the Hunter, we would recommend
that you incorporate measures to minimise fume (e.g. use of low fume explosives, cover drill
holes prior to loading to prevent surface water ingress etc.) and monitor (e.g. post blast sentries
for each blast) so that emergency procedures can be initiated if blast fume does not disperse and
threatens to drift towards surrounding receptors/sensitive locations.
Hope this assists you in finalising the plans for approval by DoP.
Kind regards
Lindsay Fulloon | Regional Operations Officer | Environment Protection and Regulation Group
Department of Environment, Climate Change and Water
PO Box 494 (85 Faulkner Street) | ARMIDALE NSW 2350
Phone: (02) 6773 7000 | Fax: (02) 6772 2336
Mobile: 0419 418 577 | E-mail: lindsay.fulloon@environment.nsw.gov.au

From: Lindsay Fulloon [mailto:Lindsay.Fulloon@environment.nsw.gov.au]
Sent: Tuesday, 7 September 2010 1:53 PM
To: Gabriel, Colin
Cc: Stephen ODonoghue; Robert OHern
Subject: RE: Ardglen Quarry Air and Noise monitoring programs - DECCW review
Hi Colin
I have reviewed the Ardglen Quarry SWMP as requested. Generally it would appear sound and I only
have a couple of comments (see below): I have not been able to determine from the SWMP whether uncontrolled/untreated discharges
are ever likely to occur from the site. This is largely due to the apparent interaction of the existing
quarry void, the proposed sediment basin (through pumping) and occasional flooding of the
quarry floor/operational area. Generally speaking at premises such as this, DECCW would apply
a licence discharge concentration limit for Total Suspended Solids (TSS) of 50 mg/L which would
be disengaged when the relevant Blue Book volume 2E criteria (see Table 6.1) are exceeded (i.e.
th
when an event greater than the 95 percentile 5-day storm is received at the site in this instance).
The SWMP should demonstrate that uncontrolled discharges will not occur as a result of events
that do not exceed these criteria provided the sediment pond levels are maintained/managed
appropriately.
 Section 4.2.3 page 19 – The SWMP should commit Buttai Gravel to the installation of a
permanent marker within the sed pond which indicates where the maximum sediment volume of 8
cubic metres is relative to the bottom of the pond. The observation of sediment levels relative to
this marker should then form part of a regular site inspection and be documented formally on a
regular inspection record sheet (e.g. weekly or monthly). Similarly it would help if supernatant
levels (volumes) were recorded weekly so that Buttai Gravel can demonstrate (in the event of a
large rainfall event culminating in an uncontrolled discharge) that it had been managing water
levels in the sediment pond appropriately.
 Section 4.3.2, page 22 – Last paragraph – If the function of the sed pond cannot be sustained
post rehabilitation without pumping, then DECCW would suggest that it’s removal and
rehabilitation should be considered once the main quarry area has been successfully
rehabilitated.
 With regard to rehabilitation, I assume the detailed biodiversity offset plan required by
statement of commitment no. 14 (which commits to fully integrating the Rehab with the offset
strategy and its maintenance) will be addressed separately outside the auspices of the SWMP.
 The SWMP does not appear to deal with runoff from the rail spur and loader and the stockpile
area to the east of the rail spur in the far north eastern part of the site. I understand that this area
at least partially drains to an existing sed pond. For the sake of completeness the SWMP should
encompass these areas and assess the adequacy of the existing controls relative to Blue Book
Volume 2E.
Kind regards
Lindsay Fulloon | Regional Operations Officer | Environment Protection and Regulation Group
Department of Environment, Climate Change and Water
PO Box 494 (85 Faulkner Street) | ARMIDALE NSW 2350
Phone: (02) 6773 7000 | Fax: (02) 6772 2336
Mobile: 0419 418 577 | E-mail: lindsay.fulloon@environment.nsw.gov.au

From: Stephen ODonoghue [mailto:Stephen.ODonoghue@environment.nsw.gov.au]
Sent: Monday, 7 June 2010 10:32 AM
To: Isaac Mamott
Cc: Colin Phillips; Robert Taylor; Lindsay Fulloon
Subject: Ardglen Revised Biodiversity Offset Strategy
Isaac,
I have had some feedback from DECCW Environment and Conservation Programs Group in Dubbo
regarding the revised offset strategy. The key comments are:











Overall proposed offset takes a very minimalist approach ie focus is on natural regeneration
and no rehab in the ground layer. Natural regeneration is only going to occur in a small radius
(less than 40m) around a tree. Given there are large areas that are mostly treeless this will
not achieve re-generation throughout for a long period. However, it is noted that assisted
regeneration is proposed to be undertaken after 3 years depending upon success of natural
recruitment.
It is proposed ploughing and planting trees in rows if natural regeneration doesn’t work. This
should not be carried out. A better strategy would be to burn (which is part of the proposed
strategy), but not when very young regenerating trees are present, and/or spray and then
sow seed after good rainfall at a time of year when seed would be naturally available. It is
proposed to burn in evening/ night time periods – this is likely to cause greater air impacts
due to potential inversion conditions – should be timed, that is when there is good dispersion
during day time period and wind away from sensitive receptors to avoid impacts on the
Ardglen township and highway. Any proposed burning to manage biodiversity will also need
to consider the requirements under the Protection of the Environment (Clean Air) Regulation
2002 Part 2A “Control of Burning” – an approval to burn may be required.
The understorey should be spot sprayed to get rid of competition before the seed is spread.
Trees in lines should be avoided. The Greening Australia “whole of paddock rehabilitation”
approach (without the grazing being reimposed after tree establishment and without trees in
lines) could be looked at for details (and staff approached to get advice). This includes use of
shrubs that die out later but help prepare the soil for understorey plants. For the understorey
the minimum that should be undertaken is sowing of native grass seed mixes after burning or
spot spraying.
It is proposed to use grazing for weed control. This management practice should not be
undertaken. Weeds would be best eliminated by spot spraying and leaving the site alone –
i.e. allowing the natural processes to operate after cessation of grazing.
Relevant references to consult are papers by Windsor on pages 271-285 and 298-317 in
Temperate Eucalypt Woodlands in Australia: Biology, Conservation, Management and
Restoration. Eds. R. J. Hobbs and C. J. pp 271-85. Yates. Surrey Beatty and Sons, Chipping
Norton.
There are also no details on how the site will be secured for conservation. Security of the
offset and incorporation of formal ongoing management/ monitoring requirements should be
progressed in accordance with condition 26 of approval, noting that approval date was Dec
2008. 26. Within 3 years of this approval, the Proponent shall make suitable arrangements to provide
appropriate long term security for the offset areas to the satisfaction of the Director-General.

If you have any queries please contact me, however, I may need to refer you to Dr Robert Taylor in
our Dubbo office if you need to discuss technical aspects of the comments in relation to successful
management techniques or otherwise for restoration of box woodland ecosystems.
Regards
Steve
Stephen O'Donoghue
Senior Regional Operations Officer
Environment Protection and Regulation Group
North West Branch - Armidale Region
Department of Environment, Climate Change and Water
ph 6773 7000

Appendix D
COMPLAINTS PROCEDURE

Complaints Management and Reporting Protocol
The purpose of the Complaints Management and Reporting Protocol is to set in place a procedure for
receiving, recording, investigating and resolving complaints relating to the construction operations. This
will enable the proponent to take appropriate and timely action to address complaints concerning
environmental or operational matters.
Acts, Policies and Regulations
There are no specific Act, Policies or Regulations applicable.
Role, responsibility, Authority, Accountability and Reporting
It is anticipated that potential sources of complaint will include noise, air quality and hours of operation.
The protocols for monitoring these aspects of construction operation have been outlined previously in
this EMS and the agencies responsible for enforcement of relevant legislation have also been outlined.
In this case however, an alternative procedure has been established, which places the responsibility for
receipt, assessment, resolution and reporting of complaints with the Quarry Manager.
The Quarry Manager shall be responsible for receiving, reporting and acting on all complaints, and for
general consultation with authorities (where appropriate) and the general public regarding the
operations.
Complaints Management Procedures
Making a complaint
Complaints can be made:


In writing to:
Daracon Group
PO Box 299
Wallsend NSW 2287
Attention Ardglen Quarry Manager; and



By contacting the Quarry Manager directly. Contact details will be provided to all landowners
within 1 km of the project site.

Recording Complaints
A register of all complaints will be kept by the Quarry Manager. Any complaints received by other
personnel will be forwarded to the Quarry Manager with details of action taken. The register will include:


Time and date the complaint was originally received;



The nature of the complaint;



Complainant details;



How the complaint was lodged, including who received it;



Time and date the complaint was recorded in the register;



Who recorded the complaint in the register;



Action taken to address the complaint;



Outcomes of this action; and



Any feedback on the processing or outcome of the complaint.

Response to Complaints
All complainants (where possible) will receive a response by the Quarry Manager within one (1) working
day of making the complaint. This response will outline what action has or will be taken, if any, to
address the complaint. A written response will be provided by the Quarry Manager within 10 days.
Actions to Address Complaints
Complaints should, where possible, be forwarded to the Quarry Manager for action. Complaints will
generally be dealt with by the Quarry Manager.
Dispute Resolution
When a complaint cannot be resolved by the Quarry Manager, it shall be referred to the project
proponent’s senior management. If the issue still cannot be resolved, the matter will be referred to a
professional independent mediator. The mediator shall call upon the relevant agency (DECCW, DPI, DoP
etc.) for advice to assist with their decision.
Reporting of Complaints
The complaints register will be included in the Annual Environmental Management Report. The nature
of complaints and actions necessary to address them will be assessed, in particular with a view to
identifying recurrent problems and/or necessary improvements in operational or environmental
protocols.

Form EMS_01– Complaints Record
Date:
Complaint No:

Time:
Received by:

Complaint Details:

Nature of Complaint:

Cause:

Corrective Action

Follow-up Contact Required?
Signature:

Date:
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This Copyright is included for the protection of this document

COPYRIGHT
© Daracon Quarries Pty Ltd, 2010
All intellectual property and copyright reserved.
Apart from any fair dealing for the purpose of private study, research, criticism or review, as
permitted under the Copyright Act, 1968, no part of this report may be reproduced, transmitted,
stored in a retrieval system or adapted in any form or by any means (electronic, mechanical,
photocopying, recording or otherwise) without written permission. Enquiries should be
addressed to Daracon Quarries Pty Ltd.

Spectrum Acoustics
BMP_21Jun10_Final

ii

30 Sep

10.docx
THIS DOCUMENT IS UNCONTROLLED UNLESS VIEWED IN ITS ENTIRITY

Effective: June 2010
Review: June 2011

DARACON QUARRIES
Ardglen Quarry

- iii -

BLAST MONITORING PROGRAM
Report No. 9525_3583

CONTENTS
Page

1
2
3
4
5
6

7

INTRODUCTION.......................................................................................................... 1
BLASTING and VIBRATION CONDITIONS ............................................................ 3
OBJECTIVES ................................................................................................................ 6
POTENTIAL IMPACTS ............................................................................................... 7
CRITERIA ND GUIDELINES ..................................................................................... 8
MONITORING AND REPORTING ............................................................................ 9
Blast Monitoring .............................................................................................................. 9
Flyrock Monitoring .......................................................................................................... 9
Review Process ................................................................................................................ 9
RESPONSIBILITIES AND ACCOUNTABILITIES ................................................. 11
Quarry Project Manager ................................................................................................. 11
Drill and Blast Engineer ................................................................................................. 11

FIGURES
1. Site Location Plan ...................................................................................................... 2
2. Blast Monitoring Locations ...................................................................................... 10
TABLES
1.
2.
3.
4.

Airblast overpressure impact assessment criteria ........................................................ 3
Ground vibration impact assessment criteria .............................................................. 3
Blasting/Vibration Management Plan Objectives ........................................................ 6
Blast Monitoring Locations {EPL 1115 Condition L7.5a} .......................................... 9

APPENDICES
APPENDIX 1 Blast Monitoring Protocol .............................................................................. 12
APPENDIX 2 Record of DECCW Correspondence.................................................................16

Spectrum Acoustics
BMP_21Jun10_Final

iii

30 Sep

10.docx
THIS DOCUMENT IS UNCONTROLLED UNLESS VIEWED IN ITS ENTIRITY

Effective: June 2010
Review: June 2011

DARACON QUARRIES
Ardglen Quarry

- iv -

BLAST MONITORING PROGRAM
Report No. 9525_3583

ACRONYMS USED THROUGHOUT THIS REPORT

AEMR

-

BMP

Annual Environmental Management Report
Blast Monitoring Program

CCC

-

Community Consultative Committee

DA

-

Development Application

DECCW
(EPA)

Department of Environment, Climate Change and Water
(Environment Protection Authority)

DOP

Department of Planning

DII (MR)

-

Department of Industry and Investment (Mineral Resources)

NA

-

Noise Assessment

INP

-

Industrial Noise Policy
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INTRODUCTION

The Ardglen Quarry (“the quarry”) is located in the village of Ardglen, in the New England
Region of NSW (see Figure 1). Buttai Gravel Limited (Daracon Quarries) operates the existing
quarry and has been granted approval for an extension of this to the west.
The quarry extension will enable the extraction of 500,000t of material per annum from an area
of 25ha adjoining the existing quarry. Blasting is required in the quarry development and
during quarrying operations. Blasting allows rock to be removed by an excavator, front end
loader or other mechanical loading devise.
Project Approval (PA) 06_0624 was granted for the quarry extension by the Minister for
Planning on 2 December 2008. Section 3, Condition 14 of the Project Approval states;
“Prior to carrying out any extraction under this approval, the Proponent shall prepare and
implement a Blast Monitoring Program for the project, in consultation with the DECCW, to the
satisfaction of the Director General. This program must include a protocol for demonstrating
compliance with the criteria in this approval”
This Blast Monitoring Program (BMP) has been prepared to ensure that activities conducted
during the operation of the quarry and associated activities are undertaken in an appropriate
manner that minimises the effect on neighbours and the travelling public.
This document has been prepared in accordance with the Project Approval conditions, relevant
legislation and guidelines, and is also consistent with the environmental assessment “Ardglen
Quarry Extension - Noise Assessment” June 2007 (NA), prepared by ERM Australia Pty Ltd,
which was undertaken prior to the granting of Project Approval.

Regulatory Consultation
This report was prepared in consultation with the Department of Environment, Climate Change
and Water (DECCW, former DECC) as required by the Project Approval, Schedule 3,
Condition 14. Following initial discussions, this BMP was supplied to the DECCW for review
and comment. Following review, comments were incorporated into the BMP where feasible.
Records of correspondence with the DECCW are provided in Appendix 2.
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Figure 1 - Site Location Plan
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BLASTING AND VIBRATION CONDITIONS

The Section 3, Conditions 7 to 13 of the Project Approval for the quarry detail the following
conditions related to the management of blasting impacts:
BLASTING AND VIBRATION

Airblast Overpressure Impact Assessment Criteria
The Proponent shall ensure that the airblast overpressure level from blasting at the
project area does not exceed the criteria in Table 1 at any residence on privately
owned land.
Table 1: Airblast overpressure impact assessment criteria
Airblast overpressure
level (dB(Lin Peak))

Allowable exceedance

115

5% of the total number of blasts over a
period of 12 months

120

0%

Ground Vibration Impact Assessment Criteria
The Proponent shall ensure that the ground vibration level from blasting at the
project does not exceed the criteria in Table 2 at any privately owned residence.
Table 2: Ground vibration impact assessment criteria
Peak Particle Velocity
(mm/s)

Allowable exceedance

5

5% of the total number of blasts over a
period of 12 months

10

0%

Blasting Hours
Blasting will only be carried out between 10am and 3pm Monday to Friday
inclusive. No blasting will be carried out on Saturdays, Sundays or Public Holidays.
Blasting Frequency
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The Proponent shall not carry out more than 30 blasts a year, or more than 1 blast
per day without the written approval of the Director General.
Operating Conditions
The Proponent shall implement best practice to:
(a) protect the safety of people, property, public infrastructure and
livestock; and
(b) minimise the dust and fume emissions from blasting at the project;
to the satisfaction of the Director-General.
The Proponent shall not undertake blasting within 500 metres of any privately-owned
land or land not owned by the Proponent, unless suitable arrangements have been made
with the landowner and any tenants to minimise the risk of flyrock-related impact to the
property to the satisfaction of the Director-General.
Public Notice
The Proponent shall:
(a) notify the landowner/occupier of any residence within 1 kilometre of the
quarry pit who registers an interest in being notified about the blasting
schedule at the quarry;
(b) operate a Blasting Hotline, or alternate system agreed to by the DirectorGeneral, to enable the public to get up-to-date information on the
blasting schedule at the quarry; and
(c) keep local residents informed about this hotline (or any alternative
notification protocols).
to the satisfaction of the Director-General.
Property Investigations
If the landowner of privately owned land within 1 km of the site claims that buildings
and/or structures on his/her land have been damaged as a result of blasting at the site,
following commencement of operations within the extension area, then he/she may ask
the Director General in writing to investigate the claim.
If the Director-General is satisfied that an independent property investigation is warranted, the
Proponent shall within 3 months of the Director Generals determination:
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(a) commission a suitably qualified, experienced and independent person,
whose appointment has been approved by the Director-General, to
investigate the claim, and
(b)

give the landowner a copy of the property investigation report.

If this independent property investigation confirms the landowner’s claim, and
both parties agree with these findings, then the Proponent shall repair the
damages to the satisfaction of the Director-General.
If the Proponent or landowner disagrees with the findings of the independent
property investigation, then either party may refer the matter to the DirectorGeneral for resolution.
If the matter cannot be resolved within 21 days, the Director-General shall refer
the matter to an Independent Dispute Resolution Process (per Appendix 6 of the
Project Approval).
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OBJECTIVES

The objectives for the BMP are to ensure blast overpressure and ground vibration criteria are
achieved at all residential and non-residential locations and that blasting is generally conducted
in accordance with all conditions listed in the Project Approval and detailed in Table 3.
Table 3

Blasting/Vibration Management Plan Objectives
BLAST MONITORING PROGRAM

OBJECTIVES

PERFORMANCE OUTCOMES
Contact is attempted with all residents
within the nominated zone.

All blasts are planned and implemented to
ensure compliance with regulatory
requirements and Project Approval
conditions.

Road closures and evacuations occur
within the zone of exclusion.

The community is informed of the planned
time and date of pending blasts.

Blast monitoring stations are operational.
Required levels of ground vibration are not
exceeded.

Interruptions to road or rail traffic are
minimised.

Required levels of air blast are not
exceeded.

A safe area is evacuated around all blasts.
All blasts are monitored.

No flyrock is emitted beyond zone of
exclusion.

No damage occurs to people, property,
livestock or powerlines.

No visible emissions of fumes from site.

Any complaints are responded to in a
timely and professional manner.

All complaints are recorded and responded
to in a timely and professional manner.
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POTENTIAL IMPACTS

A detailed impact assessment of potential blasting and vibration impacts was included in
the NA for the quarry.
Blast overpressure exceedances were predicted for some blast at several receivers close to
parts of the quarry. Ground vibration exceedances were predicted at two receivers. The
predicted blast overpressure and ground vibration levels in the NA were not based on site
specific ground laws but on generic calculations applicable to other mining situations.
Actual blast monitoring carried out at the quarry measured lower levels of blast
overpressure and ground vibration than the predicted levels indicating that site specific
conditions are different to those used in the predictions.
The blast design and resultant blast overpressure and ground vibration level is within the
control of the Proponent and the site’s existing blast management strategy will be
maintained, and modified where necessary, to ensure appropriate charge masses are used.
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CRITERIA AND GUIDELINES

Relevant guidelines and standards applicable to the management of blasting for the project are
listed below:
Technical Basis for Guidelines to Minimise Annoyance due to Blasting and Ground
Vibration (ANZECC); and
AS 2187.2-2006: Explosives – Storage and Use – Use of Explosives.
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MONITORING AND REPORTING

Blast Monitoring
Blast monitoring will involve the measurement of overpressure and ground vibration. Blast
monitoring will be undertaken at the two receiver locations shown in Table 4 and on Figure 2:
Table 4: Blast Monitoring Locations {EPL 1115 Condition L7.5a}
Location*
Receptor 2
Receptor 7
* From Figure 6-1, EA Noise Assessment (ERM, 2006).
Portable blast monitors will be used to measure blast overpressure and ground vibration at
selected blasting events to ensure the impact assessment criteria are met. Instrumentation used
to monitor compliance will meet the requirements of Australian Standard 2187.2 of 2006.
The results of blast monitoring will be submitted to DECCW and the DoP at the end of each
reporting period and be summarised and interpreted in the Annual Environmental Management
Report (AEMR).
Flyrock Monitoring
No flyrock is predicted to be emitted beyond the zone of exclusion. All blasts will be closely
observed. Blasting procedures will be designed to keep flyrock to a minimum and contained
within the quarry. In the event of any flyrock extending beyond the quarry a thorough
assessment will be carried out to try to determine the cause.
Review Process
All blasts that exceed the ground vibration or air overpressure criteria at the blast monitoring
locations will be reviewed by the Drill and Blast Superintendent to identify causal factors and
any potential improvements that can be made to improve blasting performance.
The Proponent is to report to the DECCW and the DoP any blast that exceeds the DECCW
limits for ground vibration or air overpressure.
The BMP is to be reviewed at least once every 2 years.
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R7

R2

Figure 2 – Blast Monitoring Locations (from Figure 6-1, EA Noise Assessment (ERM, 2006)).
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RESPONSIBILITIES AND ACCOUNTABILITIES

Quarry Manager
The QuarryManager will be responsible for:
Implementing the procedures contained in this monitoring program;
Receiving and reporting any complaints in relation to blasting;
Ensuring that blast monitoring is conducted according to the BMP and results are routinely
collected and monitored;
Report the results of any blast monitoring in accordance with the Project Approval
Conditions; and
Monitor the prevailing and predicted weather conditions.
Drill and Blast Contractor
The Drill & Blast Contractor is responsible for:
Ensuring that all blasting activities are undertaken so that they comply with all licence and
Project Approval conditions;
To provide all personnel working at the quarry with appropriate inductions and training; and
Report any incidences or complaints immediately to the Quarry Manager.
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APPENDIX 1
Blast Monitoring Protocol
(No of pages excluding this page = 3)
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Ardglen Quarry – Blast Monitoring Protocol
Page 1 of 1

Timing /
Trigger

Control/ Action

Responsibility

Monitoring

Reporting

Ensure blast
monitors are in
place and fully
operational
before blasting

Before each
blast to be
monitored

Drill & Blast
Contractor
/Consultant
undertaking
monitoring

Blasting
Environmental
Checklist

Independently
calibrate blast
monitors

Every two
years

Drill & Blast
Contractor/Consultant
undertaking
monitoring

Quarry
Manager

Maintain all
necessary
licences and
ensure
compliance
thereto

At all times

Quarry Manager,
Drill and Blast
Contractor

Prepare
schedule of
blasts for the
following month

Prior to end of
preceding
month

Drill and Blast
Contractor

Distribute
blasting
schedule to
nearby residents

Prior to end of
preceding
month

Quarry Manager

Wet down drill
areas during dry
and windy
conditions

When
necessary

Drill and Blast
Contractor

Quarry
Manager

Ensure blasting
does not take
place when wind
is greater than
10 m/sec.

Check prior to
all planned
blasts

Quarry Manager/Drill
and Blast Contractor

Blasting
Environmental
Checklist

Complete
Blasting
Environmental
Checklist before
each blast

Prior to any
blast

Drill and Blast
Contractor

Quarry
Manager

Spectrum Acoustics
BMP_21Jun10_Final

30 Sep

AEMR

AEMR

13

10.docx
THIS DOCUMENT IS UNCONTROLLED UNLESS VIEWED IN ITS ENTIRITY

Effective: June 2010
Review: June 2011

DARACON QUARRIES
Ardglen Quarry

Appendix 1-

BLAST MONITORING PROGRAM
Report No. 9525_3583

Control/ Action

Timing / Trigger

Responsibility

Attempt to
contact each
resident
nominated in the
Pre-Blast
Telephone
Contact List

Prior to each blast

Quarry
Manager

Pre-blast
Telephone
Contact List

Contact each
resident if the
blast is delayed
by more than two
(2) hours or is
cancelled

If blast is delayed
by 2 hours or
cancelled

Quarry
Manager

Pre-blast
Telephone
Contact List

Advise
ambulance, fire
office if road
closures required

Prior to each blast

Quarry
Manager

Pre-blast
Telephone
Contact List

Conduct PostBlast Review,
complete
Blasting
Environmental
Checklist

After each blast

Drill and Blast
Contractor

Quarry
Manager in
quarterly
review

Minimise fume
emissions from
blast

All blasts

Drill and Blast
Contractor

Blasting
Environmental
Checklist

Ensure flyrock
not emitted from
site or near any
infrastructure

All blasts

Drill and Blast
Contractor

Blasting
Environmental
Checklist

Ensure no
damage to any
infrastructure

All blasts

Drill and Blast
Superintendent

Inspections /
complaints

Repair any
damage to
infrastructure
caused by
blasting

All blasts

Drill and Blast
Superintendent

Ensure blasts
monitored at both
locations

For each blast
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Monitoring

Blasts will be
monitored for
ground
vibration and
sound
overpressure.
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Control/ Action

Timing / Trigger

Responsibility

Monitoring

Reporting

Ensure blasting is
to be undertaken
Monday-Friday
10am-3pm

Blasting only to
be carried out in
specified times
and days

Drill and Blast
Contractor

Quarry
Manager to
monitor times
for each blast

Compliance with
condition will be
reported in the
AEMR

Ensure all blasts
comply with
DECCW licence

All blasts

Drill and Blast
Contractor
Each
complaint to
be responded
to within 24
hours

Complaints will
be reported in the
AEMR.

Ensure all
complaints
received in
relation to
blasting are
logged

As received

Quarry
Manager

Report any
licence
exceedances to
DECCW & DoP
in accordance
with condition 3
of schedule 5 of
the project
approval.
Complete
environmental
incident report.

As necessary

Quarry
Manager

AEMR

Include blast
results in AEMR

Annually

Quarry
Manager

AEMR
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APPENDIX 2
Record of DECCW Correspondence
(No of pages excluding this page =)
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Gabriel, Colin
From:
Sent:
To:
Cc:
Subject:

Lindsay Fulloon [Lindsay.Fulloon@environment.nsw.gov.au]
Tuesday, 17 August 2010 3:21 PM
Gabriel, Colin
Robert OHern; Stephen ODonoghue
FW: Ardglen Quarry Air and Noise monitoring programs - DECCW review

Importance:

High

Colin
Further to our discussions by phone the other day, please find below our comments on the draft plans as requested:
Air Quality Management Plan:
Page 8, Table 10, last 2 rows – Wet suppression is missing as a control measure for materials handling,
crushing and screening, dumping and loading, drilling and blasting etc. Much of the plant involved in these
activities has wet suppression controls and the use of these is considered best practice and therefore these
measures should be incorporated.
Page 11, Table 13, last row – Monitoring for visible air pollution. The frequency of this monitoring has been
signalled as weekly. The requirement to minimise dust (a standard condition of our Environment Protection
Licences) applies at all times and as such we believe this should be an ongoing and continuous responsibility of
the quarry supervisor.
Page 12, section 6.4.1 – second paragraph – Again the frequency of visual air pollution monitoring is set
down as weekly via a site inspection process. This is not considered regular enough and should be and ongoing
and continuous responsibility of the quarry supervisor.
Noise Monitoring Program
The noise monitoring program does not make provision for monitoring at receptors following complaints to
determine whether the acquisition or mitigation criteria defined in the consent have been exceeded.
The additional noise mitigation investigations listed in section 3 are listed in the Statement of Commitments
associated with the project approval. This means essentially that they are not optional and need to be
implemented before the expansion proceeds to minimise noise impacts.
Page 4 – reproduced condition 41 of project approval – is missing some words. This condition should
incorporate the words “in any 12 month period”.
Page 6 – as per comment for Page 4.
Page 11, section 5, Noise monitoring program – You should consider specifically targeting train loading
activities out of hours and the 0630 to 0700 hours period when the quarry is open for loading product but not
processing. These activities can occur during the ‘night’ period defined within the NSW Industrial Noise Policy and
there is therefore potential for sleep disturbance impacts. It would be good to have data specific to these times to
quantify impacts.
Blast Monitoring Program
This document does not incorporate any protocols for monitoring and managing blast fume emissions. Given
the recent attention this issue has received in the Hunter, we would recommend that you incorporate measures to
minimise fume (e.g. use of low fume explosives, cover drill holes prior to loading to prevent surface water ingress
etc.) and monitor (e.g. post blast sentries for each blast) so that emergency procedures can be initiated if blast
fume does not disperse and threatens to drift towards surrounding receptors/sensitive locations.
Hope this assists you in finalising the plans for approval by DoP.
Kind regards
Lindsay Fulloon | Regional Operations Officer | Environment Protection and Regulation Group
Department of Environment, Climate Change and Water
PO Box 494 (85 Faulkner Street) | ARMIDALE NSW 2350
Phone: (02) 6773 7000 | Fax: (02) 6772 2336
Mobile: 0419 418 577 | E-mail: lindsay.fulloon@environment.nsw.gov.au

Please consider the environment before printing this e-mail.
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From: Gabriel, Colin [mailto:Colin.Gabriel@aecom.com]
Sent: Tuesday, 3 August 2010 3:56 PM
To: OHern Robert
Cc: Rollings, David
Subject: Ardglen Quarry Air and Noise monitoring programs - DECCW review
Hi Robert,
As recently discussed over the phone, Daracon Quarries are currently required by planning consent to prepare
several environmental monitoring and management documents in consultation with the DECCW for Ardglen Quarry.
AECOM have been contracted by Daracon Quarries to prepare the Noise Monitoring Program, the Blast Monitoring
Program, the Air Quality Monitoring Program and the Site Water Management Plan as required under Conditions 6,
14, 17 and 20 of Schedule 3 of the Project Approval (Application Number 06_0264), dated 2 December 2008.
Please find attached for your review and comment the Noise Monitoring Program, Blast Monitoring Program and the
Air Quality Management Plan (Including Monitoring Program and Compliance Protocol) for the Ardglen Quarry. The
Site Water Management Plan is currently being finalised and will be sent at a later date. The attached documents are
being sent separately due to time constraints imposed by the Department of Planning.
We understand that you have very limited capacity at the moment and will not be able to provide final comment until
at least next week, however is it possible to briefly go through the major issues over the phone either tomorrow or
Thursday this week to determine whether DECCW are likely to require significant changes?
Once you are able to thoroughly review these documents, it would be much appreciated if any comments you may
have regarding modifications and/or approval of the documents be provided in written (electronic or hard copy)
format, to enable AECOM to forward on to the Department of Planning.
Kind regards,
Colin Gabriel
Graduate Environmental Engineer
D +61 2 4911 4928
Colin.Gabriel@aecom.com
AECOM
17 Warabrook Boulevard, Warabrook, NSW 2304
PO Box 73 Hunter Region MC NSW 2310
T +61 2 4911 4900 F +61 2 4911 4999
www.aecom.com
Please consider the environment before printing this email.
.-. -.. This electronic communication, which includes any files or attachments thereto, contains proprietary or confidential information and may be privileged and
otherwise protected under copyright or other applicable intellectual property laws. All information contained in this electronic communication is solely for the
use of the individual(s) or entity to which it was addressed. If you are not the intended recipient(s), you are hereby notified that distributing, copying, or in any
way disclosing any of the information in this e-mail is strictly prohibited. If you have received this e-mail in error, please notify the sender immediately, and
destroy the communication and any files or attachments in their entirety, whether in electronic or hard copy format. Since data stored on electronic media can
deteriorate, be translated or modified, AECOM, its subsidiaries, and/or affiliates will not be liable for the completeness, correctness or readability of the
electronic data. The electronic data should be verified against the hard copy.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------This email is intended for the addressee(s) named and may contain confidential and/or
privileged information.
If you are not the intended recipient, please notify the sender and then delete it
immediately.
Any views expressed in this email are those of the individual sender except where the
sender expressly and with authority states them to be the views of the Department of
Environment, Climate Change & Water NSW.
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Executive Summary
AECOM Australia Pty Ltd has been commissioned by Buttai Gravel Pty Ltd (trading as Daracon Quarries) to
provide a Site Water Management Plan for Ardglen Quarry. Ardglen Quarry is located on Lot 1 D.P. 1001734, in
the Murray-Darling basin in the catchment of Namoi. The quarry, which extracts up to 0.5 Mtpa of hard rock,
consists of a pit, ancillary processing works, weighbridge, railway siding, office facilities and car parking.
Daracon Quarries will reach the limit of extraction for Lot 1 in approximately 2012, and as such propose to extend
quarrying into the adjacent Lot 218 D.P. 751028. This will allow the continuation of quarrying for up to 30 years.
The Site Water Management Plan includes a site water balance, erosion and sediment control plan and water
monitoring plan, which incorporates the existing quarry operations (Lot 1) and operations within the extension
area (Lot 218).
The objective of the site water balance was to assess the viability of using the existing 63 ML in-pit sump as a
primary water source for on site operational demands. The water balance was assessed for three different rainfall
years, 10th percentile (low rainfall) 50th percentile (median rainfall) and 90th percentile (high rainfall). Three
different snapshots of the quarry were also assessed (current, mid-range and final). For each of these cases,
three different initial conditions for the in-pit sump were assessed; 10% total capacity, 50% total capacity and 90%
total capacity.
The results of the water balance show that in the final scenario, in a low rainfall year (10th percentile), if the in-pit
sump is at 10% capacity at the beginning of the year, a deficit of 36 ML is incurred and there is no excess water
on site. In an average rainfall year (50th percentile), if the in-pit sump is at 50% capacity at the beginning of the
year, a deficit of 27 ML is incurred and an excess volume of 62 ML on site. However, in a high rainfall year (90th
percentile), if the in-pit sump is at 90% capacity at the beginning of the year in a high rainfall year (90th percentile),
there is an excess volume on site of 149 ML.
The objective of the erosion and sediment control plan was to minimise the discharge of sediment laden water to
the environment and divert ‘clean’ water from the disturbed area. During quarrying, temporary clean water
diversions are proposed to divert clean water from undisturbed areas away from the disturbed quarry catchment.
For runoff from the disturbed area, a sediment basin is proposed to remove fine particulate matter prior to
discharge into the environment.
The sediment basin was sized based on the excess water volume on site in the mid-range scenario for the 50th
percentile year. The volume of the sediment basin, including a sediment storage zone and direct rainfall volume,
was determined to be 20.2 ML. As a secondary benefit, the sediment basin provides additional on-site storage
which minimises the risk of the quarry floor flooding during wet weather events.
After quarrying has been completed, permanent clean water diversions designed to carry the peak flow from the
100 year ARI rainfall event, are proposed to divert runoff from entering the disturbed area. The quarry footprint
will also be rehabilitated to minimise erosion and prevent sediment from entering runoff waters. The rehabilitation
of the quarry footprint will include benching and revegetation. Once the quarry footprint has been rehabilitated,
the in-pit sump and sediment basin will no longer be operational and any runoff will spill over into Doughboy
Hollow Creek.
The purpose of the water monitoring plan is to ensure that Ardglen Quarry does not pollute any waters it may
discharge into, in accordance with Environmental Protection Licence No. 1115. The water monitoring plan
proposes that prior to any discharge from the sediment basin, the water be tested for turbidity using a probe and
visually assessed for the presence of oil and grease. If turbidity is less than 20 NTU and a surface film is not
present, water may be discharged. During any discharge period, water samples must be taken upstream and
downstream of the discharge point and sent for analysis in a laboratory.
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1.0

Introduction

1.1

Background

AECOM

Ardglen Quarry is located on Lot 1 D.P. 1001734, adjacent to the small rural community of Ardglen. Ardglen is
located 4.5 kilometres northwest of Murrurundi and 60 km southwest of Tamworth. Ardglen Quarry is located in
the Murray-Darling basin, in the catchment of Namoi. Figure 1.1 shows the location of Ardglen Quarry.
Lot 1 D.P. 1001734 is currently owned by Buttai Gravel Pty Ltd (trading as Daracon Quarries). The quarry
consists of a pit, ancillary processing works, weighbridge, railway siding, office facilities and car parking. The
quarry was owned and operated by NSW Railways for over 100 years prior to the recent purchase by Daracon
Quarries.
The existing quarry extracts up to 0.5 Mtpa of hard rock from Lot 1 D.P. 1001734, however the limit of extraction
will be reached in approximately 2012. Daracon Quarries proposes to extend their quarrying into the adjacent Lot
218 D.P. 751028, to the west of Lot 1. The lot layout plan is shown in Figure 1.2. The proposed extension will
allow for the continuation of quarrying for up to 30 years.
A 63 ML in-pit sump has been constructed in the floor of the existing quarry. Daracon Quarries proposes to use
the in-pit sump as water storage to minimise their dependence on external water sources, including the weir-pump
system used to source water from a licensed point in adjacent Doughboy Hollow Creek.
AECOM Australia Pty Ltd has been commissioned by Daracon Quarries to prepare a Site Water Management
Plan (SWMP). The SWMP has been prepared in accordance with the requirements of Schedule 3 Conditions 19
– 23 of Project Approval issued by the Minister for Planning on 2 December 2008 (Ref: 06_0264) and also reflects
Item 5 of the Statement of Commitments.
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1.2

AECOM

Objectives

AECOM has been commissioned to produce a Site Water Management Plan (SWMP) for Ardglen Quarry. The
objectives of the SWMP are to:
prepare a Site Water Balance model for the site to assess the viability of Ardglen Quarry operating
independently of external water sources and also to assess the risk of flooding of the quarry floor;
prepare an Erosion and Sediment Control Plan for the site; and
prepare a Water Monitoring Plan for the site.

1.3

Methodology

The following methodologies were employed to complete the three components of the SWMP.
Site Water Balance
Current and proposed site water management procedures were reviewed.
Relevant planning instruments, guidelines and licensing regulations were reviewed.
Available information regarding rainfall, evaporation, on-site water usage, in-pit sump storage and
groundwater infiltration was reviewed.
A water cycle diagram was created.
An AWBM model was created to determine a runoff sequence based on rainfall and evapotranspiration
sequences.
A GoldSim water balance model was created, based on input volumes, output volumes and internal
flows.
A statistical analysis of annual risk of the site incurring an excess water volume or a water deficit was
evaluated and included in the SWMP.
Erosion and Sediment Control Plan
A review of proposed landforms and works, including proposed operational staging was completed.
A review of relevant planning instruments, guidelines and licensing regulations was completed.
Necessary erosion and sediment control measures were identified and conceptually designed.
Procedures for monitoring and maintenance were described in the SWMP.
Water Monitoring Plan
A review of the relevant surface water quality criteria for the site was performed based on the
Environment Protection License No. 1115, Protection of the Environment Operations Act (DECCW,
1997) and the Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC,
2000).
A review of existing licence requirements, site water flows, storages, and discharge points and nearby
watercourses was performed.
The proposed monitoring program including measures for investigation and response to a recorded
exceedence of the water quality criteria or Environmental Protection Licence limits was documented in
the SWMP.
Regulatory Consultation
This report was prepared in consultation with the Department of Environment, Climate Change and Water
(DECCW, former DECC) as required by the Project Approval, Schedule 3, Condition 20. Following initial
discussions, this SWMP was supplied to the DECCW for review and comment. Following review, comments were
incorporated into the SWMP where feasible. Records of correspondence with the DECCW are provided in
Appendix A.
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2.0

Available Data

2.1

Environmental Assessment, ERM (2007)

AECOM

Daracon Quarries engaged Environmental Resources Management Australia Pty Ltd (ERM) to prepare an
Environmental Assessment (EA) under Part 3A of the Environmental Planning and Assessment Act, 1979. The
EA was prepared to accompany an application to the Minister for Planning for project approval.
Sections of the EA that are relevant to this SWMP are the project description, statutory provisions and water
resources. The EA included a preliminary water balance based on a monthly timestep.
Due to a lack of on-site water monitoring data, the information discussed in Section 2.1.1, 2.1.2 and 2.1.3 was
taken from the EA and used as an input into the site water balance presented in this report. This approach was
approved by the client.
2.1.1

In-pit Sump

A sump was formed by previous quarrying into the floor or the northern section of Lot 1. The sump has a
surveyed volume of 63 ML and a surface area of 1.2 ha. If the volume of the sump is exceeded, water will flood
the quarry floor, which can potentially shut down quarry operation.
2.1.2

Catchment

Extensions to the quarry in the western section will increase the catchment area into the in-pit sump. Currently,
the catchment area of the quarry is 15 ha. Two future snapshots of the quarry were also considered in the water
balance; the mid-range and the final case. These scenarios have catchment areas of 26 ha and 37 ha
respectively.
2.1.3

Operational Usage

The operational demands of the site are as follows:
Dust suppression: 10kL/day/ha catchment
Plant water consumption: 60 kL/day
Truck wheel wash: 10kL/day
The operational usage rates for the plant and truck wheel wash are assumed constant over the snapshots, while
the dust suppression is scaled up proportionally to the catchment area for each snapshot. The quarry operates
6 days/week.
2.1.4

Groundwater/Infiltration

Based on the EA and confirmed by discussion with the client, groundwater seepage and groundwater infiltration
were both assumed to be negligible.
2.1.5

Potable Water

Based on discussions with the client, potable water was not included in the site water balance. It is understood
that potable water for the site is not sourced from the site water management system (i.e. the in-pit sump) and
therefore not relevant to the site water management plan and site water balance.
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2.2

Climate Data

Climate data from the Bureau of Meteorology (BoM) and the New South Wales Office of Water (NOW), including
rainfall, evaporation and stream flow data was obtained for input into the site water balance. Table 2.1 shows the
BoM and NOW stations used, and the component of the water balance in which they were applied.
Table 2.1Climate Data

Station
No.

Station Name

55244
61027

Willow Tree (Cooinda)
Barsham

61051

Murrurundi Post Office

61079

Wingen (Murrulla)

61086
61372
61392
61402
210005
210012
210013
210013
210014
210015
210017
210018
210019
210025
210029
210030
210032
210039
210052
210056
210057
210061
210070
210081
210093
210118
210124
210142
419076

Jerry's Plains Post Office
Blandford (Pages River)
Murrurundi Gap AWS
Scone (Stoney Creek)
Hunter River at Moonan Flat
Pages River at Cronins
Pages River at Gundy Bridge
Stewarts Brook at Cloverdale
Rouchel Brook at Rouchel
Brook (The Vale)
Hunter River at D/S Glenbawn
Dam
Moonan Brook at Moonan Brook
Hunter River at Moonan Dam
Site
Omadale Brook at Roma
Stewarts Brook at Windemere
Rouchel Brook at Upper
Rouchel
Pages River at Gundy Bridge
Dart Brook at Dalmore
Hunter River at Belltrees
Pages River at Gundy Recorder
Hunter River at Aberdeen
Isis River at Waverly
Pages River at Blandford
(Bickham)
Isis River at Lower Timor
Pages Creek at U/S Hunter
River
Kingdon Ponds Creek at Near
Parkville
Isis River at Stick-Me-Up Bridge
Dart Brook at Yarrandi Bridge
Pages River U/S Kewell Creek
Warrah at Old Warrah

30 September 2010

Use

Data

Source

AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification,
GoldSim model
AWBM calibration and verification,
GoldSim model
AWBM calibration and verification,
GoldSim model
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification

Rainfall
Rainfall

BoM
BoM

Rainfall

BoM

Rainfall
Rainfall,
Evaporation
Rainfall
Rainfall
Rainfall
Stream flow
Stream flow
Stream flow
Stream flow

BoM

AWBM calibration and verification

Stream flow

NOW

AWBM calibration and verification
AWBM calibration and verification

Stream flow
Stream flow

NOW
NOW

AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification

Stream flow
Stream flow
Stream flow

NOW
NOW
NOW

AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification

Stream flow
Stream flow
Stream flow
Stream flow
Stream flow
Stream flow
Stream flow

NOW
NOW
NOW
NOW
NOW
NOW
NOW

AWBM calibration and verification
AWBM calibration and verification

Stream flow
Stream flow

NOW
NOW

AWBM calibration and verification
AWBM calibration and verification,
GoldSim model
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification
AWBM calibration and verification

Stream flow

NOW

Stream flow
Stream flow
Stream flow
Stream flow
Stream flow

NOW
NOW
NOW
NOW
NOW

BoM
BoM
BoM
BoM
NOW
NOW
NOW
NOW
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3.0

Site Water Balance

3.1

AWBM Model

3.1.1

Overview

Australian Water Balance Model (AWBM) is a catchment water balance model that determines catchment runoff
based on rainfall and evapotranspiration data. The model uses three independent surface stores to simulate
partial areas of runoff. At each time step, rainfall and evapotranspiration depths are applied to three surface
stores. If the depth of rainfall exceeds the depth of evapotranspiration and storage capacity, the excess depth
becomes runoff. AWBM is part of the Rainfall Runoff Library, distributed by CRC for Catchment Hydrology.
AWBM was used to generate daily runoff depths based on rainfall, evapotranspiration and calibrated soil storage
parameters. The runoff sequences have been used as input to the site water balance model.
3.1.2

Calibration

To assess the most appropriate stations to use for calibration, each of the rainfall stations in Table 2.1 were
compared against the stream gauging stations in Table 2.1, using evapotranspiration data from BoM evaporation
station number 61086 Scone SCS. Soil storage parameters were varied to find the best match between observed
runoff depths and runoff depths calculated in AWBM.
To calculate evapotranspiration based on PAN evaporation data from BoM station no. 61086, an evaporation
coefficient was used for each of the four seasons. The evaporation coefficients were taken from Hydrological
Recipes (CRC for Catchment Hydrology) for Tamworth, approximately 60 km from Ardglen Quarry. The
evaporation coefficient for summer, autumn, winter and spring are 0.69, 0.68, 0.71 and 0.69 respectively.
The rainfall and stream gauging stations giving the best correlation was stream gauge station number 210093
Kingdon Ponds Creek at Near Parkville and rainfall station 61079 Wingen (Murrulla). The period of calibration
was 23 September 1972 to 31 December 1988. The overall yield for the period of record for these stations was
13%.
The results of the calibration showed a correlation coefficient of 0.78 and a relative difference of -4.4% (-71 mm).
Relative difference is the difference between the observed runoff and the runoff calculated by AWBM. The soil
storage parameters used in the calibration are shown in Table 3.1.
Figure 3.1 shows the annual difference between calculated and observed runoff from the calibration results.

Table 3.1 Calibrated AWBM Soil Storage Parameters

Parameter

Value

A1

0.134

A2

0.543

A3

0.323

BF1

0.529

C1

8.235

C2

108.235

C3

56.863

KBASE

0.529

KSURF

0.494

Description

Partial areas represented by surface storages

Baseflow Index

Surface storage capacities

Daily baseflow recession constant
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Figure 3.1 Calibration Results

3.1.3

Verification

The period from 27 August 1993 to 31 May 2002 was used to verify the soil storage parameters determined in the
calibration of the AWBM model, using the same evaporation and stream gauge station as in the calibration.
Rainfall station 61079 Wingen (Murrulla) was also used in the verification; however the gauge was not operational
for the period 1 December 1997 to 30 June 1999. For this period, data from nearby rainfall station 61051
Murrurundi Post Office was substituted.
The results of the verification showed a correlation coefficient of 0.81 and a relative difference of 3.4% (40.5 mm).
Figure 3.2 shows the annual difference between calculated and observed runoff from the verification results.
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Figure 3.2 Verification Results

3.1.4

Results

The calibrated soil storage parameters shown in Table 3.1 were used to generate a 100 year runoff sequence,
based on two BoM rainfall stations, station number 61079 Wingen (Murrula) (1 October 1909 to 30 November
1997 and 1 July 1999 to30 April 2007) and 61051 Murrurundi Post Office (1 December 1997 to 30 June 1999 and
1 June 2007 to 30 September 2009).
The overall yield for the 100 years of generated runoff sequence is 14%. Table 3.2 shows the 10th, 50th and 90th
percentile rainfall years rainfall depth and their respective annual runoff depths.
Runoff depths were used as an input into the site water balance model to calculate catchment runoff.
Table 3.2 Annual Rainfall and Runoff Depths

th

90 Percentile Rainfall Year
th
50 Percentile Rainfall Year
th
10 Percentile Rainfall Year

30 September 2010

Rainfall depth
(mm/yr)
982.7
704.9
488.1

Runoff depth
(mm/yr)
138.2
98.7
65.0
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3.2

GoldSim Model

3.2.1

Overview

AECOM

GoldSim was used to create the site water balance model for Ardglen Quarry. GoldSim is an object-oriented
computer program used to model dynamic, probabilistic simulations. Each element within the model represents
the components of a water balance, including inflows (rainfall, runoff), outflows (evaporation, infiltration,
operational demands) and storage (in-pit sump).
The purpose of the model is to assess the viability of Ardglen Quarry operating independently of external water
sources. The results of the water balance model were also used to appropriately size the sediment basin to
minimise flooding of the quarry floor.

3.2.2

Water Cycle Diagram

Figure 3.3 shows the water cycle diagram for Ardglen Quarry.
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License Discharge
Runoff

Doughboy Hollow Ck

Current: 15 ha

As required, as per EPL 1115

Mid-Case: 26 ha
Final: 37 ha

Sump
Volume: 63 ML
Surface Area: 1.2 ha
Evaporation
Over surface area of sump

Direct Rainfall
Over surface area of sump

Operational Demand
Truck Wash: 10 kL/day, 6 days/week
Plant: 60 kL/day, 6 days/week
Dust suppression: 10 kL/ha catchment/day

Figure 3.3 Water Cycle Diagram
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3.2.3

Model Setup

The water balance models were developed for three scenarios: current, mid-case and final. Each model
simulates one year of rainfall, runoff and evapotranspiration on a daily timestep. For each scenario, three
different climates were tested; 10th percentile rainfall year (low rainfall), 50th percentile rainfall year (median
rainfall), and 90th percentile rainfall year (high rainfall).
The following section describes how each of the components of the water balance were applied.
Inflows
Rainfall
The GoldSim model applies rainfall directly onto the surface area of the in-pit sump.
Runoff
The runoff series from the AWBM model is based on the yield of the natural surface. To represent the difference
in runoff between the natural, undisturbed surface (predominantly vegetation) and the disturbed quarry surface
(predominantly rock and haul road), a surface type coefficient was used. The surface type coefficient is
calculated based on the ratio between the yield of the quarry surface (90%) and the yield of the natural catchment
(14%). The appropriate surface type coefficient for the quarry catchment is therefore 6.4.
The GoldSim model applied runoff depth to the dirty water catchment using the following equation:
Runoff = surface type coefficient x runoff sequence [natural catchment] x catchment area
The catchment areas for the current, mid-case and final scenarios are found in Section 2.1.2.
Outflows
Evaporation
The GoldSim model applies evaporation directly onto the surface area of the in-pit sump. An evaporation
coefficient of 0.8 was used to convert PAN evaporation values to dam evaporation rates. These coefficients were
based on Hydrolgoical Recipes (CRC for Catchment Hydrology), from regions nearest to Ardglen Quarry.
Operational Usage
The operational usage rates are shown in Section 2.1.3. The total operational usages were 220 kL/day, 330
kL/day and 440 kL/day, 6 days per week, for the current, mid-case and final scenarios respectively. In the model,
the operational usage was averaged out for a 7 day week (for example 220 kL/day x 6 days / 7 days =
189 kL/day).
Storage
In-pit Sump
The details for the in-pit sump are provided in Section 2.1.1.
Initial conditions
A GoldSim model was set up for a simulation period of 100 years to assess the appropriate initial conditions for
the in-pit sump. The results, shown in Table 3.3, show the number of years in 100 years that the volume of water
contained within the in-pit sump is greater than 10%, 50% and 90% of the total sump capacity.
The 10th, 50th and 90th percentile rainfall year GoldSim models were run with the three in-pit sump initial
conditions, 10%, 50% and 90% capacity.
Table 3.3 Initial Conditions

In-pit Sump Volume
> 10% of sump capacity
> 50% of sump capacity
> 90% of sump capacity

30 September 2010

Number of years (out of 100 years)
Current Scenario Mid-Range Scenario Final Scenario
51.6
56.4
55.7
24.3
30.0
31.5
5.7
8.4
9.9
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3.2.4

Results

Current Scenario
The results in Table 3.4 show the inflow volume, outflow volume, volume of water available for operational
demands, total volume of water deficit, number of days there is a deficit, volume of excess water, number of days
excess water occurs and the and 5-day total excess water volume for the current scenario. Table 3.4 presents
the results for initial in-pit sump capacities of 10%, 50% and 90%.
The results show that in the current scenario, if the dam is 10% full at the start of the year, there is a 10%
probability of incurring a deficit of 36 ML, and no discharge required. If the dam is 90% full at the start of the year,
there is a 90% chance of not having a water deficit, but an excess volume of 34 ML.
The maximum 5-day total excess volume for current scenario is 12.4 ML. This volume can be stored in the
proposed sediment basin (see Section 4.2.1), which ensures that no flooding of the quarry floor will occur in the
current scenario for up to a 90th percentile rainfall year.

Table 3.4 Results – Current Scenario

Rainfall Year

Inflow
Volume
(ML/yr)

Output
Volume Evaporation
(ML/yr)

Operational
Reuse
Volume
(ML/yr)

Water
Deficit
(ML/yr)

No. of
Deficit
Days

Volume
of
Excess
(ML/yr)

No.
Days
Excess

5-day
Total
Excess
Volume
(ML)

Initial Condition: Sump 10% capacity
10th Percentile

64

12

58

36

141

0

0

0

50th Percentile

96

10

69

25

99

0

0

0

90 Percentile
134
15
Initial Condition: Sump 50% capacity

91

3

11

0

0

0

10th Percentile

th

th

50 Percentile

64

15

80

13

53

1

3

1

96

15

90

4

17

0

0

0

90th Percentile
134
15
Initial Condition: Sump 90% capacity

94

0

0

9

7

9

10th Percentile

64

14

80

13

53

26

17

12

50th Percentile

96

15

94

0

0

0

0

0

134

15

94

0

0

34

26

11

th

90 Percentile

3.2.5 Off-site Discharges
Comments received from DECCW on 7 September 2010 indicated that a discharge concentration limit for Total
Suspended Solids (TSS) of 50 mg/L would apply for any uncontrolled off-site discharges occurring under a 95th
percentile-5 day rainfall event or less, as per relevant Blue Book Volume 2E criteria.
Based on the final catchment (37 ha) and a conservative runoff coefficient of 1, the 95th percentile 5-day rainfall
event will give approximately 16.5ML of runoff. Given that the on-site storage capacity is in excess of 16.5 ML, no
off-site, uncontrolled discharges should occur as a result of an event less than or equal to a 95 th percentile 5-day
storm and the relevant TSS concentration may be disengaged by DECCW.

30 September 2010

13

AECOM

Ardglen Quarry Extension
Site Water Management Plan

Mid-Range Scenario
The results in Table 3.5 show the inflow volume, outflow volume, volume of water available for operational
demands, total volume of water deficit, number of days there is a deficit, volume of excess water, number of days
excess water occurs and the and 5-day total excess water volume for the mid-range scenario. Table 3.5 presents
the results for initial in-pit sump capacities of 10%, 50% and 90%.
The results show that in the mid-range scenario, if the dam is 10% full at the start of the year, there is a 10%
probability of incurring a deficit of 43 ML and an excess volume of 6 ML. If the dam is 90% full at the start of the
year, there is a 90% chance of not having a water deficit, but an excess volume of 91 ML.
The maximum 5-day total excess volume for the mid-range scenario is 27.4 ML. This is greater than the capacity
of proposed sediment basin (see Section 4.2.1), and consequently some flooding of the quarry floor will occur.
The results show that flooding of the quarry floor will occur in the 50th percentile rainfall year when the in-pit sump
is 90% of capacity at the start of the rainfall year, and in the 90th percentile rainfall years. The results of the water
balance indicate the maximum number of days the quarry floor will be flooded is 7 days, allowing for the 5 day
required treatment period and a 2 day pumping delay (one to fill the basin, one to empty the basin).

Table 3.5 Results - Mid-Range Scenario

Rainfall Year

Inflow
Volume
(ML/yr)

Output
Volume Evaporation
(ML/yr)

Initial Condition: Sump 10% capacity
110
13
10 Percentile
166
10
50th Percentile
232
15
90th Percentile
Initial Condition: Sump 50% capacity
110
13
th
10 Percentile
166
13
50th Percentile
232
15
90th Percentile
Initial Condition: Sump 90% capacity
109.5
13
10th Percentile
165.8
15
50th Percentile
232.1
15
90th Percentile
th
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No. of
Deficit
Days

Volume
of
Excess
(ML/yr)

No.
Days
Excess

5-day
Total
Excess
Volume
(ML)

43

113

6

5

6

103

38

100

20

6

19

138

3

7

44

12

26

98

43

113

31

11

20

125

15

41

20

6

19

141

0

0

66

24

26

98

43

113

56

20

23

141

0

0

28

6

27

141

0

0

91

38

26

Operational
Reuse
Volume
(ML/yr)

Water
Deficit
(ML/yr)

98
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Final Scenario
The results in Table 3.6 shows inflow volume, outflow volume, volume of water available for operational demands,
total volume of water deficit, number of days there is a deficit, volume of excess water, number of days excess
water occurs and the and 5-day total excess water volume for the final scenario. Table 3.6 presents the results
for initial in-pit sump volumes of 10%, 50% and 90%.
The results show that in the final scenario, if the dam is 10% full at the start of the year, there is a 10% probability
of incurring a deficit of 72 ML and an excess volume of 35 ML. If the dam is 90% full at the start of the year, there
is a 90% chance of not having a water deficit, but an excess volume of 149 ML.
The maximum 5-day total excess volume for the final scenario is 40.7 ML. The quarry floor will be flooded for all
scenarios analysed in the model, with the exception of the 10th percentile rainfall year when the sump is at 10%
capacity at the beginning of the year. The maximum number of days the quarry floor will be flooded is 14 days,
allowing for two 5-day treatment periods in the sediment basin and four days pumping delay (two days to fill the
basin, two days to empty the basin).

Table 3.6 Results – Final Scenario

Rainfall Year

Inflow
Volume
(ML/yr)

Output
Volume Evaporation
(ML/yr)

Final Scenario
Initial Condition: Sump 10% capacity
156
12
10th Percentile
236
10
50th Percentile
330
15
90th Percentile
Initial Condition: Sump 50% capacity
156
12
th
10 Percentile
236
13
50th Percentile
330
15
90th Percentile
Initial Condition: Sump 90% capacity
156
12
10th Percentile
236
15
50th Percentile
330
15
90th Percentile

30 September 2010

No. of
Deficit
Days

Volume
of
Excess
(ML/yr)

No.
Days
Excess

5-day
Total
Excess
Volume
(ML)

72

144

35

11

19.5

137

50

100

62

12

40.7

182

5

11

104

32

40.1

115

72

144

60

20

33.8

160

27

55

62

12

40.7

187

0

0

124

39

40.1

115

72

144

86

21

33.8

183

4

10

62

12

40.7

187

0

0

149

48

40.1

Operational
Reuse
Volume
(ML/yr)

Water
Deficit
(ML/yr)

115
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4.0

Erosion and Sediment Control Plan

4.1

Objectives

AECOM

The purpose of the Erosion and Sediment Control Plan (ESCP) for Ardglen Quarry is to allow Daracon to:
minimise the discharge of sediment laden water into the environment and to prevent the degradation of
downstream aquatic environments;
divert ‘clean’ water from the quarry catchment away from the disturbed areas; and
rehabilitate the site such that the disturbed area is stable, i.e. erosion is minimised.

4.2

Erosion and Sediment Controls

4.2.1

Sediment Basin

Due to the fine particulate matter suspended in the in-pit sump, a separate sediment basin must be used to treat
any water before discharge into Doughboy Hollow Creek.
As the in-pit sump reaches capacity, water will be pumped from the in-pit sump to the sediment basin. A
flocculant will be added to allow settlement over a 5 day detention period. Assuming that, after this period, the
water is within the release guidelines discussed in Section 5.3, water will be pumped to Doughboy Hollow Creek.
The volume of the sediment basin consists of a sediment settling zone and a sediment storage zone.
The volume of the sediment settling zone should be approximately 20 ML, based on the excess volume for the
mid-range scenario in the 50th percentile rainfall year. Based on the results of the water balance, this volume will
result in a maximum of 7 days (including 2 day pumping delay) flooding of the quarry floor in the mid-range
scenario and a maximum of 14 days (including 4 day pumping delay) flooding of the quarry floor in the final case
scenario (for the 10th, 50th and 90th percentile rainfall years analysed).
The volume the sediment storage zone, based on the 2 months of sediment storage (derived from laboratory
analysis for the total suspended solids in sump water) and the volume of flocculent required is approximately 8
m 3.
The total volume of the sediment basin, including the sediment settling zone, sediment storage zone and the 5day, 95th percentile rainfall volume directly on the sediment basin, is 20.2 ML. The concept design for the basin is
a turkey’s nest arrangement with a top area of approximately 5000 m2 and an average depth of approximately 4.1
m. Figure 4.1 shows the location and concept design of the sediment basin. The proposed pumping rate from the
in-pit sump to the sediment basin, and from the sediment basin to Doughboy Creek, is approximately 230 L/s.
This allows the volume of the sediment basin to be pumped over 24 hours.
The sediment basin should be designed to the following specifications, based on Managing Urban Stormwater:
Soils and Construction Manual, Volume 1 (2008).
Earth basin with minimum 1 (V): 2.5 (H) batter slopes.
Construction of emergency spillway to convey peak flow rate from 100 year ARI event.
It is required that an emergency spillway be constructed as well as the pumping outlet. The spillway should be
designed in order to convey the peak flow rate from a 100 year ARI event, which is equivalent to approximately
0.3 m3/s for the 100 year ARI event. Approximate dimensions of the spillway are 0.25 m high and 1.4 m wide,
and the spillway will require erosion protection. Aerial photos show the flow path from the emergency spillway to
Doughboy Hollow Creek is well established with ground cover, therefore, given the low flow rate from the spillway,
no erosion controls are proposed.
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4.2.2

AECOM

Clean Water Diversion Works

Currently, clean water runoff is diverted around the site through a series of bunds and drains lined with rock rip
rap. Figure 4.2 shows the rock rip rap currently employed as erosion control in the diversion drains, while Figure
4.3 shows the location of the current clean water diversion drains.
As the footprint of the quarry is extended in a westerly direction, the clean water diversion bunds and drains will
need to be replaced in order to divert flows around the site. Figure 4.4 shows the configuration of clean water
diversion bund and drains for the final case scenario footprint of the quarry. The clean water diversion bunds and
drains in the final scenario should be designed to carry the 100 year ARI peak flow. The temporary clean water
diversion bunds and drains may be designed to convey the peak flow of a different average recurrence interval
(ARI), depending on their design life and the risk of inflow and flooding of the quarry catchment.
For all clean water diversion works, rock rip rap will continue to be used in the drains to control erosion and
sediment. Section 6.2.2 of the Managing Urban Stormwater: Soils and Construction Manual, Volume 2E Mines
and quarries (2008) states that the rock rip rap should:
be well graded, ensuring gaps between large rocks are filled with rock of progressively smaller size;
have a crushing strength of 25 MPa or greater;
be free of defined cleavage planes;
not be adversely affected by repeated wetting and drying;
be predominantly angular in shape;
have no more than 25% of rocks with a length more than twice the bread and thickness; and
not have any rock which has a length exceeding 2.5 times its breadth or thickness.

Figure 4.2 Erosion Control, Clean Water Diversions
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4.2.3

AECOM

Monitoring and Maintenance

The proposed sediment basin will be regularly inspected to ensure:
no discolouration of sediments within the basin; and
the build up of sediment and flocculant does not exceed the 8 m 3 design volume.
In the event that the sediment build up does exceed the design volume, measures should be taken to remove
sediment and flocculant volume from the basin.
A permanent marker will be installed in the sediment basin indicating the maximum sediment volume of 8 m 3
relative to the bottom of the basin. The observation of sediment levels relative to this marker will form a part of the
regular site inspection and be documented on inspection records. Supernatant levels will also be recorded during
regular site inspections in order to ensure that the sediment pond water level is being maintained and that
sediment basin is able to function acceptably.
Any runoff from the stockpile to the north-east of the site appears to be contained within a small catch dam to the
north-east of the stockpile. This area, including the catch dam, will be regularly monitored and maintained
according to the Blue Book Volume 2E to ensure that the catch dam does not overtop, and that no uncontrolled
off-site discharge occurs from this catch dam.
The ability of the clean water diversions to convey design flows should be assessed during significant rainfall
events. The diversion works should be then inspected to identify and erosion that may have occurred during the
rainfall event. If erosion has occurred, remedial works such as vegetation or rock armouring should be
undertaken.
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4.3

Rehabilitation

4.3.1

Southern section of Lot 1, D.P 1001734

AECOM

Rehabilitation of the southern section of Lot 1, D.P.1001734 at Ardglen Quarry will occur concurrently with the
proposed quarry extension in Lot 218, D.P. 751028. The rehabilitation will occur according to the plan and
procedures that have been approved under the current development consent, issued by the Murrurundi Shire
Council (DA1/1994/153). Figure 4.5 shows the portion of Lot 1 to be rehabilitated according the DA1/1994/153.
The northern section of Lot 1 cannot be rehabilitated at this time as the floor space in the northern portion of Lot 1
is required for product stockpile.
4.3.2

Final Landform Rehabilitation

Assuming that quarrying will cease when resources in the western extension are exhausted, the rehabilitation of
the northern section of Lot 1 and Lot 218 will be integrated and performed at the cessation of quarrying. The
rehabilitation will include:
permanent clean water diversions;
benching; and
revegetation of benches and void floor.
The clean water diversions shown in Figure 4.4 will be left in place as permanent clean water diversions.
The benching of the quarry wall will be carried out in accordance with Section 4.2.4 of Managing Urban
Stormwater: Soils and Construction Manual, Volume 2E Mines and quarries (2008). Figure 4.6 shows typical
cross section of the benching. The benches should have approximately a 1% longitudinal grade which converge
at stabilised down drains. The down drains or chutes will discharge to the quarry floor, which slopes towards the
in-pit sump. Figure 4.5 shows the approximate location of the benching and proposed revegetation.
Revegetation of the quarry benches and floor will be undertaken. Overburden and top soil will be used on the
quarry floor and in certain sections of the benches where soil can be retained. The area will be revegetated to tie
in with the adjacent white box-yellow box-Blakely’s red gum woodland. Water will collect in the in-pit sump and
overflow into Doughboy Hollow Creek in wet weather events.
Upon completion of the quarrying, water will no longer be pumped from the in-pit sump to the sediment basin and
discharged. Any runoff collected in the sediment basin will be evaporated or discharged over the emergency
spillway. The runoff from rehabilitated area will be of sufficient quality to discharge into Doughboy Hollow Creek.
If the function of the sediment basin cannot be sustained post rehabilitation without pumping, then removal and
rehabilitation of the sediment basin will be considered once the main quarry area has been successfully
rehabilitated.
4.3.3

Monitoring and Maintenance

The rehabilitated area should be maintained for a period of twelve months to ensure the survival of plant species
and weed control. If the rehabilitation is unsuccessful after the twelve month period, the rehabilitation plan will
need to be refined.
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Source: Managing Urban Stormwater: Soils and Construction Manual, Volume 2E Mines and quarries (2008).
Figure 4.6 Typical Benching
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5.0

Surface Water Monitoring Program

5.1

Description of Receiving Waters

AECOM

Ardglen Quarry is located in the upstream catchment of Doughboy Hollow Creek. Doughboy Hollow Creek flows
in a northerly direction to Chilcotts Creek, which flows into Borambil Creek which discharges into Mooki River.
Downstream uses of these watercourses include unfenced stock water access, domestic water supplies for rural
properties and aquatic habitat.
The natural surface in the location of the proposed western extension of Ardglen Quarry currently flows in a northwesterly direction through a series of unnamed watercourses which discharge into Borambil Creek. The
proposed extension of the quarry redirects this flow into the Ardglen Quarry in-pit sump. During wet weather
events, the in-pit sump is pumped to a sediment basin, which is discharged into Doughboy Hollow Creek after
flocculation and sedimentation.
Figure 5.1 shows Ardglen Quarry’s current boundary, proposed extension boundary, location of Doughboy Hollow
Creek and the location of the discharge point for Ardglen Quarry sediment basin into Doughboy Hollow Creek.
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5.2

Water Quality Criteria

Ardglen Quarry holds Environmental Protection Licence (EPL) No. 1115. The license states that the licensee
must comply with Section 120 of the Protection of the Environment Operations Act, 1997 which prohibits the
pollution of any waters.
Water quality parameters of particular concern in waters discharged from Ardglen Quarry are pH, salinity,
turbidity, total suspended solids and oil and grease.
The Department of Environment, Climate Change and Water (DECCW) have set water quality objectives (WQO)
for aquatic ecosystems, livestock water supply and homestead water supply in the Namoi River catchment. The
WQO and their trigger values are shown in Table 5.1. The WQO are closely, if not directly, linked to the Australia
and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 2000). The ANZECC guidelines
state that upland rivers in NSW are those at altitudes greater than 150 m and less than 1500m.
Table 5.1 Water Quality Trigger Values

Indicator

Trigger Value

Applicable to

pH

6.5-8.0

Aquatic ecosystems - upland rivers

Salinity ( S/cm)

30-350

Aquatic ecosystems - upland rivers

Turbidity (NTU)

20*

Aquatic ecosystems - upland rivers

TSS (mg/L)

50**

Homestead water supply

Oil and grease

Field: No visible slick

Aquatic ecosystems - upland rivers, Homestead water supply,
Livestock water supply

Laboratory: 10 mg/L**

* Site –specific trigger value for turbidity agreed as 20 NTU with the Department of Planning. This is within the published
DECCW WQO criteria range of 5-25 NTU for Aquatic ecosystems - upland rivers.
** Trigger value based on Environment Protection Licences for similar operations (Land-based extractive activity / Crushing,
grinding or separating) within catchment of Namoi.

5.3

Monitoring Program

Table 5.2 shows the water monitoring program for Ardglen Quarry. Water quality monitoring is to occur during
periods when Ardglen Quarry is discharging into Doughboy Hollow Creek.
Prior to discharge
Prior to discharge from the sediment basin to Doughboy Hollow Creek, a manual water quality testing probe
should be used to determine the pH, turbidity and salinity of the water, and a visual assessment of the presence
of a surface film indicating oil and grease should be undertaken.
If the pH, turbidity or salinity of the water exceeds the values shown in Table 5.1, or a surface film is present,
water should not be discharged into the environment. If the pH, turbidity or salinity values are less than the value
shown in Table 5.1 and there is no surface film present, water may be discharged into Doughboy Hollow Creek.
During discharge
During periods of discharge from Ardglen Quarry, water samples must be taken at locations upstream (Site U/S 1
Table 5.2) and downstream (Site D/S 1 Table 5.2) of the discharge point. These sites are adjacent to Daracon
Quarry’s property boundaries and are approximately 400 m either side of the discharge location. These sample
sites should be well outside any mixing zone for the stream. Table 5.2 shows the co-ordinates of the proposed
sampling sites.
Water samples must be collected by a trained professional, such as the site environmental officer. Any laboratory
analysis should be undertaken in a NATA accredited laboratory.
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Table 5.2 Laboratory Water Sampling Program

Site

Latitude*

Longitude*

Indicator

Frequency of
sampling

Sampling and testing methods

Sediment
basin

N/A

N/A

pH, salinity,
Turbidity, Oil
and grease

Prior to
discharge

Manual probe, visual assessment
of surface film, Manual sampling
and laboratory testing

U/S 1

-31.743157

150.778579

As per Table
5.1

After discharge
occurs

Manual sampling and laboratory
testing

D/S 1

-31.737934

150.782719

As per Table
5.1

After discharge
occurs

Manual sampling and laboratory
testing

* Projection – GDA94

5.4

Reporting Procedure

5.4.1

Annual Return

Under EPL No. 1115, Ardglen Quarry must complete and supply to the EPA an Annual Return in the approved
form, comprising of:
Statement of Compliance; and
Monitoring and Complaints Summary.
Prior to the end of each reporting period, the EPA will provide the licensee a copy of the form that must be
completed and submitted to the EPA to satisfy the license criteria.
Ardglen Quarry must complete an Annual Return for each reporting period after the reporting period has finished.
The reporting period is one year from the 1 January. The Annual Return is to be submitted no later than 60 days
after the anniversary date. Ardglen Quarry must retain a copy of the Annual Return for at least 4 years after due
date.
The Statement of Compliance must be certified and the Monitoring and Complaints Summary must be signed by
the license holder or a person approved by the EPA to sign on the behalf of the license holder.

5.4.2

Notification of Environmental Harm

Under the EPL No. 1115, the licensee or one of its employees must notify the EPA of incidents causing or
threatening material harm to the environment as soon as practicable after the incident via telephoning the
Environmental Line service on 131 555. Under Part 5.7 of the Protection of the Environment Operations Act
(1997), the relevant information to be given about the incident includes:
a)

the time, date, nature, duration and location of the incident;

b)

the location of the place where pollution is occurring or is likely to occur;

c)

the nature, the estimated quantity or volume and the concentration of any pollutants involved;

d)

the circumstances in which the incident occurred (including the cause of the incident, if known);

e)

the action taken or proposed to be taken to deal with the incident and any resulting pollution or
threatened pollution; and

f)

other information prescribed by the regulations.

Ardglen Quarry must also provide written details of the incident within 7 days of the date on which the incident
occurred.
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Summary and Conclusion

This report details the Site Water Management Plan for Ardglen Quarry, NSW, including a site water balance,
erosion and sediment control plan and water monitoring plan.
The objective of the site water balance was to assess the viability of Ardglen Quarry operating independently of
external water sources. The water balance was assessed for three different rainfall years, 10th percentile (low
rainfall) 50th percentile (median rainfall) and 90th percentile (high rainfall). Three different snapshots of the quarry
were assessed (current, mid-range and final) and the existing in-pit sump was used as on site water storage and
the water source for operational demands. Three different initial conditions for the sump was assessed, 10%
capacity, 50% capacity and 90% capacity.
The results show that for the final scenario, in a 10th percentile rainfall year if the in-pit sump is 10% full at the
beginning of the year, a deficit of 36 ML is incurred and there is no excess water on site. However, if the in-pit
sump is 90% full at the beginning of the year and a 90% rainfall year occurs, there is no water deficit but an
excess volume on site of 149 ML.
The erosion and sediment control plan includes a 20.2 ML sediment basin to remove fine particulate matter that
runs off into the in-pit sump. During wet weather events, runoff from the in-pit sump will be pumped, at a
maximum rate of approximately 230 L/s, into a sediment basin, before flocculation with gypsum over a 5-day
period. Sediment free water will then be pumped from the sediment basin, again at a maximum rate of
approximately 230 L/s, into Doughboy Creek. The volume of the sediment basin is based on the excess water
volume for the mid-range scenario in the 50th percentile rainfall year.
The results of the water balance also show that the maximum 5-day total excess volume for the current, midrange and final scenario is 0 ML, 27.4 ML and 40.7 ML. Therefore, taking into account the 20.2 ML of additional
storage in the sediment basin, the results of the water balance shows that the quarry floor will be flooded for a
maximum of 7 days and 12 days for the mid-range and final scenarios respectively based on the pump out and
treatment rate outlined above.
The erosion and sediment control plan also included the use of clean water diversions to divert runoff from
entering the quarry footprint. The final, permanent clean water diversion must be designed to convey the peak
flow from a 100 year ARI rainfall event.
The water monitoring plan details the discharge guidelines for Ardglen Quarry. The plan proposes that prior to
any discharge, the water in the sediment basin be tested for turbidity and oil and grease. If turbidity is less than
20 NTU and oil and grease cannot be visually identified in a surface film, water may be discharged via pump to
Doughboy Hollow Creek. During periods of discharge, water samples must be taken upstream and downstream
of the discharge point and sent for laboratory analysis in an accredited laboratory.
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Gabriel, Colin
From:
Sent:
To:
Cc:
Subject:

Lindsay Fulloon [Lindsay.Fulloon@environment.nsw.gov.au]
Tuesday, 7 September 2010 1:53 PM
Gabriel, Colin
Stephen ODonoghue; Robert OHern
RE: Ardglen Quarry Air and Noise monitoring programs - DECCW review

Follow Up Flag:
Flag Status:

Follow up
Completed

Hi Colin
I have reviewed the Ardglen Quarry SWMP as requested. Generally it would appear sound and I only have a couple
of comments (see below):I have not been able to determine from the SWMP whether uncontrolled/untreated discharges are ever likely
to occur from the site. This is largely due to the apparent interaction of the existing quarry void, the proposed
sediment basin (through pumping) and occasional flooding of the quarry floor/operational area. Generally
speaking at premises such as this, DECCW would apply a licence discharge concentration limit for Total
Suspended Solids (TSS) of 50 mg/L which would be disengaged when the relevant Blue Book volume 2E criteria
(see Table 6.1) are exceeded (i.e. when an event greater than the 95th percentile 5-day storm is received at the
site in this instance). The SWMP should demonstrate that uncontrolled discharges will not occur as a result of
events that do not exceed these criteria provided the sediment pond levels are maintained/managed
appropriately.
Section 4.2.3 page 19 – The SWMP should commit Buttai Gravel to the installation of a permanent marker
within the sed pond which indicates where the maximum sediment volume of 8 cubic metres is relative to the
bottom of the pond. The observation of sediment levels relative to this marker should then form part of a regular
site inspection and be documented formally on a regular inspection record sheet (e.g. weekly or monthly).
Similarly it would help if supernatant levels (volumes) were recorded weekly so that Buttai Gravel can
demonstrate (in the event of a large rainfall event culminating in an uncontrolled discharge) that it had been
managing water levels in the sediment pond appropriately.
Section 4.3.2, page 22 – Last paragraph – If the function of the sed pond cannot be sustained post
rehabilitation without pumping, then DECCW would suggest that it’s removal and rehabilitation should be
considered once the main quarry area has been successfully rehabilitated.
With regard to rehabilitation, I assume the detailed biodiversity offset plan required by statement of
commitment no. 14 (which commits to fully integrating the Rehab with the offset strategy and its maintenance) will
be addressed separately outside the auspices of the SWMP.
The SWMP does not appear to deal with runoff from the rail spur and loader and the stockpile area to the
east of the rail spur in the far north eastern part of the site. I understand that this area at least partially drains to
an existing sed pond. For the sake of completeness the SWMP should encompass these areas and assess the
adequacy of the existing controls relative to Blue Book Volume 2E.
Kind regards
Lindsay Fulloon | Regional Operations Officer | Environment Protection and Regulation Group
Department of Environment, Climate Change and Water
PO Box 494 (85 Faulkner Street) | ARMIDALE NSW 2350
Phone: (02) 6773 7000 | Fax: (02) 6772 2336
Mobile: 0419 418 577 | E-mail: lindsay.fulloon@environment.nsw.gov.au

Please consider the environment before printing this e-mail.
From: Gabriel, Colin [mailto:Colin.Gabriel@aecom.com]
Sent: Friday, 3 September 2010 10:06 AM
To: Fulloon Lindsay
Cc: OHern Robert; ODonoghue Stephen
Subject: RE: Ardglen Quarry Air and Noise monitoring programs - DECCW review
Hi Lindsay and Robert,
1

As discussed with Lindsay, I am emailing with regards to Ardglen Quarry environmental monitoring and management
documentation (please see attached emails for background) to be prepared in consultation with the DECCW, as
required by Condition 20, Schedule 3 of the Project Approval (Application Number 06_0264). I had sent email this last
week, however it appears to have been blocked due to the large file size so I apologise for the delay.
AECOM has previously forwarded through to you the Noise Monitoring Program, the Blast Monitoring Program and
the Air Quality Monitoring Program for your review. Thank you very much for your time and effort with these
documents.
The Site Water Management Plan for Ardglen Quarry was not sent at the same time as the Air, Noise and Blast
documents as it was in preparation at that time. Similarly to the Air, Noise and Blast documents previously reviewed
for this project, could I please request that you review the attached Site Water Management Plan and provide any
comments you see as necessary?
Also as per your previous reviews, it would be much appreciated if any comments you may have regarding
modifications and/or approval of the documents be provided in written (electronic or hard copy) format, to enable
AECOM to forward on to the Department of Planning.
If you have any questions, please contact myself on (02) 4911 4928 or David Rollings on (02) 4911 4985 to discuss.
Kind regards,
Colin Gabriel
Graduate Environmental Engineer
D +61 2 4911 4928
Colin.Gabriel@aecom.com
AECOM
17 Warabrook Boulevard, Warabrook, NSW 2304
PO Box 73 Hunter Region MC NSW 2310
T +61 2 4911 4900 F +61 2 4911 4999
www.aecom.com
Please consider the environment before printing this email.
.-. -.. -

From: Lindsay Fulloon [mailto:Lindsay.Fulloon@environment.nsw.gov.au]
Sent: Tuesday, 17 August 2010 3:21 PM
To: Gabriel, Colin
Cc: Robert OHern; Stephen ODonoghue
Subject: FW: Ardglen Quarry Air and Noise monitoring programs - DECCW review
Importance: High
Colin
Further to our discussions by phone the other day, please find below our comments on the draft plans as requested:
Air Quality Management Plan:
Page 8, Table 10, last 2 rows – Wet suppression is missing as a control measure for materials handling,
crushing and screening, dumping and loading, drilling and blasting etc. Much of the plant involved in these
activities has wet suppression controls and the use of these is considered best practice and therefore these
measures should be incorporated.
Page 11, Table 13, last row – Monitoring for visible air pollution. The frequency of this monitoring has been
signalled as weekly. The requirement to minimise dust (a standard condition of our Environment Protection
Licences) applies at all times and as such we believe this should be an ongoing and continuous responsibility of
the quarry supervisor.
Page 12, section 6.4.1 – second paragraph – Again the frequency of visual air pollution monitoring is set
down as weekly via a site inspection process. This is not considered regular enough and should be and ongoing
and continuous responsibility of the quarry supervisor.
Noise Monitoring Program
The noise monitoring program does not make provision for monitoring at receptors following complaints to
determine whether the acquisition or mitigation criteria defined in the consent have been exceeded.
The additional noise mitigation investigations listed in section 3 are listed in the Statement of Commitments
associated with the project approval. This means essentially that they are not optional and need to be
implemented before the expansion proceeds to minimise noise impacts.
2

Page 4 – reproduced condition 41 of project approval – is missing some words. This condition should
incorporate the words “in any 12 month period”.
Page 6 – as per comment for Page 4.
Page 11, section 5, Noise monitoring program – You should consider specifically targeting train loading
activities out of hours and the 0630 to 0700 hours period when the quarry is open for loading product but not
processing. These activities can occur during the ‘night’ period defined within the NSW Industrial Noise Policy and
there is therefore potential for sleep disturbance impacts. It would be good to have data specific to these times to
quantify impacts.
Blast Monitoring Program
This document does not incorporate any protocols for monitoring and managing blast fume emissions. Given
the recent attention this issue has received in the Hunter, we would recommend that you incorporate measures to
minimise fume (e.g. use of low fume explosives, cover drill holes prior to loading to prevent surface water ingress
etc.) and monitor (e.g. post blast sentries for each blast) so that emergency procedures can be initiated if blast
fume does not disperse and threatens to drift towards surrounding receptors/sensitive locations.
Hope this assists you in finalising the plans for approval by DoP.
Kind regards
Lindsay Fulloon | Regional Operations Officer | Environment Protection and Regulation Group
Department of Environment, Climate Change and Water
PO Box 494 (85 Faulkner Street) | ARMIDALE NSW 2350
Phone: (02) 6773 7000 | Fax: (02) 6772 2336
Mobile: 0419 418 577 | E-mail: lindsay.fulloon@environment.nsw.gov.au

Please consider the environment before printing this e-mail.
From: Gabriel, Colin [mailto:Colin.Gabriel@aecom.com]
Sent: Tuesday, 3 August 2010 3:56 PM
To: OHern Robert
Cc: Rollings, David
Subject: Ardglen Quarry Air and Noise monitoring programs - DECCW review
Hi Robert,
As recently discussed over the phone, Daracon Quarries are currently required by planning consent to prepare
several environmental monitoring and management documents in consultation with the DECCW for Ardglen Quarry.
AECOM have been contracted by Daracon Quarries to prepare the Noise Monitoring Program, the Blast Monitoring
Program, the Air Quality Monitoring Program and the Site Water Management Plan as required under Conditions 6,
14, 17 and 20 of Schedule 3 of the Project Approval (Application Number 06_0264), dated 2 December 2008.
Please find attached for your review and comment the Noise Monitoring Program, Blast Monitoring Program and the
Air Quality Management Plan (Including Monitoring Program and Compliance Protocol) for the Ardglen Quarry. The
Site Water Management Plan is currently being finalised and will be sent at a later date. The attached documents are
being sent separately due to time constraints imposed by the Department of Planning.
We understand that you have very limited capacity at the moment and will not be able to provide final comment until
at least next week, however is it possible to briefly go through the major issues over the phone either tomorrow or
Thursday this week to determine whether DECCW are likely to require significant changes?
Once you are able to thoroughly review these documents, it would be much appreciated if any comments you may
have regarding modifications and/or approval of the documents be provided in written (electronic or hard copy)
format, to enable AECOM to forward on to the Department of Planning.
Kind regards,
Colin Gabriel
Graduate Environmental Engineer
D +61 2 4911 4928
Colin.Gabriel@aecom.com
3

AECOM
17 Warabrook Boulevard, Warabrook, NSW 2304
PO Box 73 Hunter Region MC NSW 2310
T +61 2 4911 4900 F +61 2 4911 4999
www.aecom.com
Please consider the environment before printing this email.
.-. -.. This electronic communication, which includes any files or attachments thereto, contains proprietary or confidential information and may be privileged and
otherwise protected under copyright or other applicable intellectual property laws. All information contained in this electronic communication is solely for the
use of the individual(s) or entity to which it was addressed. If you are not the intended recipient(s), you are hereby notified that distributing, copying, or in any
way disclosing any of the information in this e-mail is strictly prohibited. If you have received this e-mail in error, please notify the sender immediately, and
destroy the communication and any files or attachments in their entirety, whether in electronic or hard copy format. Since data stored on electronic media can
deteriorate, be translated or modified, AECOM, its subsidiaries, and/or affiliates will not be liable for the completeness, correctness or readability of the
electronic data. The electronic data should be verified against the hard copy.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------This email is intended for the addressee(s) named and may contain confidential and/or
privileged information.
If you are not the intended recipient, please notify the sender and then delete it
immediately.
Any views expressed in this email are those of the individual sender except where the
sender expressly and with authority states them to be the views of the Department of
Environment, Climate Change & Water NSW.
--------------------------------------------------------------------------------------------------------------------------------------------------------------------This email is intended for the addressee(s) named and may contain confidential and/or
privileged information.
If you are not the intended recipient, please notify the sender and then delete it
immediately.
Any views expressed in this email are those of the individual sender except where the
sender expressly and with authority states them to be the views of the Department of
Environment, Climate Change & Water NSW.
PLEASE CONSIDER THE ENVIRONMENT BEFORE PRINTING THIS EMAIL
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Appendix G
VISUAL PLAN - REVISED BIODIVERSITY OFFSET STRATEGY

Appendix H
AUTHORITIES CONSULTATION

Theresa Telfer
Subject:

FW: Ardglen Revised Biodiversity Offset Strategy

Importance:

High

From: Isaac Mamott [mailto:imamott@orogen.com.au]
Sent: Tuesday, 24 August 2010 12:18 PM
To: 'Theresa Telfer'
Subject: FW: Ardglen Revised Biodiversity Offset Strategy
Importance: High

Reduce waste….print out only what is necessary.
Isaac Mamott
Senior Botanist
Orogen Pty Ltd
Suite 4, 11 Manning Street
Tuncurry NSW 2428
Ph: 02 65553577
Fx: 02 65553599
Mob: 0428 684 990
Email: imamott@orogen.com.au
Web: www.orogen.com.au
......................................................................................
IMPORTANT
This e-mail and any attachments may contain material which is proprietary, privileged, confidential and exempt from disclosure under applicable law. This e-mail, together with any
attachments, is for the exclusive and confidential use of the addressee(s). Any other distribution, use of, or reproduction without prior written consent is strictly prohibited. If received
in error, please delete all copies and advise the sender immediately. Orogen Pty Ltd does not warrant or guarantee this message to be free of errors, interference or viruses.
From: Isaac Mamott [mailto:imamott@orogen.com.au]
Sent: Wednesday, 23 June 2010 12:25 PM
To: 'Stephen ODonoghue'
Cc: 'tfish@orogen.com.au'; 'Chris Pike'
1

Subject: RE: Ardglen Revised Biodiversity Offset Strategy
Importance: High

Hi Stephen
Just confirming our discussions today regarding the Ardglen Quarry project, in particular DECCW’s comments on the Draft Biodiversity Offset Strategy:
1. DECCW have reviewed Orogen’s response (dated 8/6/2010) to DECCW’s comments on the Offset Strategy and are in agreement that outplanting for canopy
establishment (in the event natural regeneration does not take place to a sufficient degree) would be by manual augering at planting locations rather than by direct
seeding along rip lines, due to the sites’ physical limitations (ie. extent of outcropping). As detailed in the Draft Landscape Management Plan, a planting density of
60 trees/ha was reached using a 30-40 tree/ha tree density prescribed in the literature for box gum woodlands (see Prober and Brown 1994; McIntyre, McIver and
Heard 2002 – pg 88) and doubling that to account for natural attrition. Planting design would also be as per that outlined in the literature (see McIntyre, McIver and
Heard 2002 – pg 88; Benson and Redpath 1997) for box gum woodlands;
2. DECCW acknowledge the literature cited by Orogen which demonstrates that large scale grassy woodland understorey restoration is not yet available and thus is
not proposed at present on the Ardglen offset sites. We emphasise that the Draft Landscape Management Plan commits Daracon to undertaking large scale
understorey restoration works should it become feasible during the life of the quarry. Our approach of canopy establishment coupled with a burning regime
detailed in the LMP should assist in gradually restoring the understorey to some extent. I understand from our discussions today that DECCW is in agreement with
this approach and commitment by Daracon.
With these two main issues resolved, we will address DECCW’s comments regarding long term security and bushfire (EPA approval - clean air) and finalise the Offset
Strategy and Landscape Management Plan.
regards

Reduce waste….print out only what is necessary.
Isaac Mamott
Senior Botanist
Orogen Pty Ltd
Suite 4, 11 Manning Street
Tuncurry NSW 2428
Ph: 02 65553577
Fx: 02 65553599
Mob: 0428 684 990
Email: imamott@orogen.com.au
Web: www.orogen.com.au
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This e-mail and any attachments may contain material which is proprietary, privileged, confidential and exempt from disclosure under applicable law. This e-mail, together with any
attachments, is for the exclusive and confidential use of the addressee(s). Any other distribution, use of, or reproduction without prior written consent is strictly prohibited. If received
in error, please delete all copies and advise the sender immediately. Orogen Pty Ltd does not warrant or guarantee this message to be free of errors, interference or viruses.
From: Stephen ODonoghue [mailto:Stephen.ODonoghue@environment.nsw.gov.au]
Sent: Monday, 7 June 2010 10:32 AM
To: Isaac Mamott
Cc: Colin Phillips; Robert Taylor; Lindsay Fulloon
Subject: Ardglen Revised Biodiversity Offset Strategy
Isaac,
I have had some feedback from DECCW Environment and Conservation Programs Group in Dubbo regarding the revised offset strategy. The key comments are:









Overall proposed offset takes a very minimalist approach ie focus is on natural regeneration and no rehab in the ground layer. Natural regeneration is only going to
occur in a small radius (less than 40m) around a tree. Given there are large areas that are mostly treeless this will not achieve re-generation throughout for a long
period. However, it is noted that assisted regeneration is proposed to be undertaken after 3 years depending upon success of natural recruitment.
It is proposed ploughing and planting trees in rows if natural regeneration doesn’t work. This should not be carried out. A better strategy would be to burn (which is
part of the proposed strategy), but not when very young regenerating trees are present, and/or spray and then sow seed after good rainfall at a time of year when
seed would be naturally available. It is proposed to burn in evening/ night time periods – this is likely to cause greater air impacts due to potential inversion conditions
– should be timed, that is when there is good dispersion during day time period and wind away from sensitive receptors to avoid impacts on the Ardglen township and
highway. Any proposed burning to manage biodiversity will also need to consider the requirements under the Protection of the Environment (Clean Air) Regulation
2002 Part 2A “Control of Burning” – an approval to burn may be required.
The understorey should be spot sprayed to get rid of competition before the seed is spread. Trees in lines should be avoided. The Greening Australia “whole of
paddock rehabilitation” approach (without the grazing being reimposed after tree establishment and without trees in lines) could be looked at for details (and staff
approached to get advice). This includes use of shrubs that die out later but help prepare the soil for understorey plants. For the understorey the minimum that
should be undertaken is sowing of native grass seed mixes after burning or spot spraying.
It is proposed to use grazing for weed control. This management practice should not be undertaken. Weeds would be best eliminated by spot spraying and leaving
the site alone – i.e. allowing the natural processes to operate after cessation of grazing.
Relevant references to consult are papers by Windsor on pages 271-285 and 298-317 in Temperate Eucalypt Woodlands in Australia: Biology, Conservation,
Management and Restoration. Eds. R. J. Hobbs and C. J. pp 271-85. Yates. Surrey Beatty and Sons, Chipping Norton.
There are also no details on how the site will be secured for conservation. Security of the offset and incorporation of formal ongoing management/ monitoring
requirements should be progressed in accordance with condition 26 of approval, noting that approval date was Dec 2008. 26. Within 3 years of this approval, the Proponent
shall make suitable arrangements to provide appropriate long term security for the offset areas to the satisfaction of the Director-General.

If you have any queries please contact me, however, I may need to refer you to Dr Robert Taylor in our Dubbo office if you need to discuss technical aspects of the
comments in relation to successful management techniques or otherwise for restoration of box woodland ecosystems.
Regards
3

Steve
Stephen O'Donoghue
Senior Regional Operations Officer
Environment Protection and Regulation Group
North West Branch - Armidale Region
Department of Environment, Climate Change and Water
ph 6773 7000

Þ Please consider the environment before printing this e-mail.
From: Isaac Mamott [mailto:imamott@orogen.com.au]
Sent: Friday, 7 May 2010 1:23 PM
To: ODonoghue Stephen
Cc: 'Mat Radnidge'
Subject: ardglen
Importance: High

Hi Stephen
Further to my email yesterday regarding Ardglen, I just wanted to clarify a point regarding the understorey restoration in the offset sites.
The point is that to restore a grassy woodland understorey, one needs to re-establish themeda swards – whilst some field trials have been done, no large scale (> 1 ha)
restoration trials have been done – even the small scale trials are still largely hit or miss.
So, until large scale themeda re-establishment is proven and is financially feasible, none will be proposed for the Ardglen sites at the present time. We will still recommend
management measures such as safe winter burns and slashing to keep weeds at bay and encourage native understorey recruitment until such time as restoration is
possible.
cheers
Reduce waste….print out only what is necessary.
Isaac Mamott
Senior Botanist
Orogen Pty Ltd
Suite 4, 11 Manning Street
Tuncurry NSW 2428
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Ph: 02 65553577
Fx: 02 65553599
Mob: 0428 684 990
Email: imamott@orogen.com.au
Web: www.orogen.com.au
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--------------------------------------------------------------------------------------------------------------------------------------------------------------------This email is intended for the addressee(s) named and may contain confidential and/or privileged information.
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Any views expressed in this email are those of the individual sender except where the sender expressly and with authority states
them to be the views of the Department of Environment, Climate Change & Water NSW.
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Appendix I
ENVIRONMENTAL MANAGEMENT PROFORMAS

Form EMS_02 - ENVIRONMENTAL DUE DILIGENCE CHECKLIST
Project:

Ardglen Quarry Extension

Project No:

Revision:

01

Date:

Form EMS_02 – ENVIRONMENTAL DUE DILIGENCE CHECKLIST
No.

Condition/Commitment (Summary)

Compiled

1.

Hazardous liquids stored in bunded storage areas on site

Yes

No

2.

Hazardous liquids spillage cleanup (spill kit) equipment on site

Yes

No

3.

Quarry Manager undertaking weekly inspections

Yes

No

4.

Site inspection reports produced weekly

Yes

No

5.

Water suppression of site dust particularly on windy days

Yes

No

6.

Regular checking of equipment exhausts

Yes

No

7.

Construction hours noise meets Project Approval limits

Yes

No

8.

All construction equipment has mufflers

Yes

No

9.

Waste water quality results reviewed and filed

Yes

No

10.

Site drainage system ensures that clean uncontained stormwater
does not enter the sedimentation ponds

Yes

No

11.

No burning of materials on site

Yes

No

12.

Waste separation and recycling program in place

Yes

No

13.

Oil or washings from construction plant not discharged into a
watercourse, street gutter or stormwater drainage system

Yes

No

14.

Equipment maintenance waste oil collected for recycling

Yes

No

Comments

Form EMS_02 – ENVIRONMENTAL DUE DILIGENCE CHECKLIST
No.

Condition/Commitment (Summary)

Compiled

15.

All complaints/pollution incidents investigated

Yes

No

16.

Client notified of complaints/pollution incidents

Yes

No

17.

All environmental NCR’s closed out

Yes

No

18.

Monthly audit and management review undertaken

Yes

No

19.

EMS revised and re-issued if required

Yes

No

Comments

Form EMS_03 – Environmental Inspection Report
Activity
Rainfall Date
Rainfall Amount
Stormwater Controls
Drains
Silt Fencing
Vegetation condition/watering
Sediment Basin
Dust
Sources
Controls
Equipment Exhausts
Noise Sources
Sensitive Receptors
Equipment Mufflers
Hazardous Materials
Chemical/Fuel Storage
Contaminated Ground
MSDS Register
Public Roads
Wheel Wash
Waste Disposal
Bins Collected
Complaints
Remedial Actions (Number of actions):

Measurement/Observation/Action

Form EMS_03 – Environmental Inspection Report
Activity

Measurement/Observation/Action

Actions Outstanding/Completed (Number and Completion Date):

Comments:

Date:

Signature:

Quarry Manager

Form EMS_04 – Construction Waste Management
Waste Materials

Estimated Quantity

Planned Actions

On Site Reuse
Vol (m³)
Excavation
material
Topsoil
Timber
Tree waste
Metal waste
Rubble
Mixed waste
Plastic
wrapping
Other (specify)

Mass (t)

(specify proposed
reuse or recycling
methods)

Off Site Recycling
/Reuse (specify recycler
and recycling outlet)

Disposal (specify
contractor and
landfill site)

Form EMS_05 – EMS Monthly Report
(this report will be completed at the end of each month and provided to Project Auditors as per
Schedule 5 Condition 5 of Project Approval 06_0264)
No.

Issue

1

Are all sediment control structures in place, cleaned out and operating?
If no, provide details.

2

Have there been any (verbal or written) complaints from nearby
residents, local council or the Environmental Protection Authority in
relation to site activities such as noise, dust, traffic, dirt trucked on
roads or stormwater pollution? If yes, detail complaints and response to
the complaints.

3

Have there been any incidents on the site such as spills of chemicals or
fuel? If yes, describe what happened and what was done to clean up
the spill.

4

Are there any areas of the EMS that have not been complied with? If
yes, provide details.

5

Have any further strategies been employed to reduce waste going to
landfill?

Yes

No

Form EMS_05 – EMS Monthly Report
(this report will be completed at the end of each month and provided to Project Auditors as per
Schedule 5 Condition 5 of Project Approval 06_0264)
No.
6

Issue
Other comments: list any other environmentally related issues

Date:

Signed:

Quarry Manager

Yes

No

Appendix J
INCIDENT REPORT FORM

Form EMS_06 – Incident Report
Date:

Time:

Incident No:
Incident Details:

Nature of Incident:

Cause:

Corrective Action

Follow-up Contact Required?
Signature:

Date:

Appendix K
ENVIRONMENTAL MONITORING PROGRAM

Table L.1 - Environmental Monitoring Program – Ardglen Quarry Extension, Project Approval 06_0264
Issue
Noise

Monitoring Details
Quarterly noise compliance monitoring will be operator attended in order to accurately determine the noise contribution from the mine-related activities alone. Initial
periods of attended monitoring will be used to ascertain whether ongoing compliance monitoring of operational noise can be conducted accurately using unattended
noise loggers.
Attended noise surveys
1. All noise investigations will be carried out in accordance with NSW DECCW’s Industrial Noise Policy, 2000 (INP) and applicable Australian Standards.
2. Noise levels will be measured in one-third octave bands using an instrument with IEC Type 1 characteristics as defined in AS 1259-1990 “Sound Level Meters”.
The instrument will have current calibration as per manufacturer’s instructions and field calibration will be confirmed before and after measurements with a sound
level calibrator.
3. The instrument will be set to A-weighting, “fast” response and measurements of Leq (15 minute) will be taken. Each measurement will be stored at a sampling
rate of no greater than 5 seconds for further analysis.
4. During operations, attended surveys will be conducted during the approved hours of operation with measurements taken at identified sensitive receptor locations
to ensure that noise levels during the full range of operating times are monitored.
5. At least once in any 12 month period the attended noise monitoring will include the monitoring of noise from train loading during night time hours.
6. The attended monitoring will include monitoring of noise from product loading at the quarry prior to 7:00am.
7. Field notes will be taken during each measurement recording the time and duration of noise events, noise sources, instantaneous noise levels and the frequency
range of identified site noise sources.
8. Extraneous noise sources will be filtered from the measured signal using recognised and appropriate methodologies (e.g. with Bruel & Kjaer Evaluator Software)
and the Leq (15 minute) level attributable to the quarry activities will be identified and compared with the relevant criteria.
9. Details regarding survey interval, weather conditions, extraneous noise sources, monitoring locations and times of measurement will be recorded for inclusion in
the noise monitoring report.
Unattended noise surveys
1. Unattended noise logging will be conducted to coincide with the quarterly attended surveys. Unattended noise loggers will be deployed at two selected location
near the mining operations for a seven day period where practical coinciding with the attended survey.
2. IEC Type II noise loggers with current calibration as per manufacturer’s instructions will be used.
3. The logger(s) will be placed at locations to coincide with a measurement location for the attended surveys. The microphone will be fitted with a matching wind
shield and will not be placed under trees or near an extraneous noise source (e.g., pool pumps or electrical transformers).
4. Levels will be measured continuously over a seven day period at 15-minute statistical intervals. Noise percentiles recorded shall include Lmax, Leq, L1, L10,
L90 and Lmin.
5. Weather data for the unattended noise monitoring period will be interrogated to determine periods of rain or wind speeds over 5 m/s. Corresponding noise data
will either be deleted or otherwise highlighted as invalid.
6. Logger data will be displayed graphically in the noise monitoring report.
Noise Monitoring Locations
All attended noise monitoring will be conducted at or near the residential locations presented in Figure 2 and listed in Table 5 of the NMP (Appendix E of the EMS).

Table L.1 - Environmental Monitoring Program – Ardglen Quarry Extension, Project Approval 06_0264
Issue
Blast

Monitoring Details
Blast Monitoring
Blast monitoring will involve the measurement of overpressure and ground vibration. Blast monitoring will be undertaken at the two receiver locations shown in Table
4 and on Figure 2 of the BMP (Appendix F of the EMS)
Portable blast monitors will be used to measure blast overpressure and ground vibration at selected blasting events to ensure the impact assessment criteria are
met. Instrumentation used to monitor compliance will meet the requirements of Australian Standard 2187.2 of 2006. The results of blast monitoring will be
submitted to DECCW at the end of each reporting period and be summarised and interpreted in the Annual Environmental Management Report (AEMR).
Flyrock Monitoring
No flyrock is predicted to be emitted beyond the zone of exclusion. All blasts will be closely observed. Blasting procedures will be designed to keep flyrock to a
minimum and contained within the quarry. In the event of any flyrock extending beyond the quarry a thorough assessment will be carried out to try to determine the
cause.
Review Process
All blasts that exceed the ground vibration or air overpressure criteria at the blast monitoring locations will be reviewed by the Drill and Blast Superintendent to
identify causal factors and any potential improvements that can be made to improve blasting performance. The Proponent is to report to the DECCW and DoP any
blast that exceeds the DECCW limits for ground vibration or air overpressure. The BMP is to be reviewed at least once every 2 years.

Air Quality

Air Quality Monitoring Program
Parameter

Frequency

Locations

Limit/Guideline

Sampling Method

Deposited dust

Monthly

DG-1 located at
Receptor 2 (EPL
point 2).
DG-2 located at
Receptor 5 (EPL
point 3).
DG-3 located at
Receptor 6 (EPL
point 4).

Deposition Rate*
Maximum total deposited
dust level:
4 g/m2.month.

AM-19
AS3580.10.1 –
2003

Total suspended
particulate (TSP)
matter

24 hours every
6 days for 12
months

TSP-1 located at
Receptor 2. Removed
after 12 months.

Concentration
90 μg/m3 as an annual
average.

AM-15
AS3580.9.3 –
2003

Table L.1 - Environmental Monitoring Program – Ardglen Quarry Extension, Project Approval 06_0264
Issue

Monitoring Details
Particulate matter
< 10 μm (PM10)

24 hours every
6 days.

PM10-1 located at
Receptor 2.
PM10-2 located at
Receptor 6.

Concentration
50 μg/m3 as a 24 hour
average.
30 μg/m3 as an annual
average.

AM-16
AS3580.9.6 2003

Visible air
pollution

Daily.
As soon as
practicable in
response to
any internal
concerns and
any visible
emissions
complaint.

Daily site inspection.
At the location of any
reported emission.

Project Approval
Schedule
3, Condition 16
The Proponent shall ensure
any visible air pollution
generated by the project is
assessed regularly, and
that
quarrying operations are
relocated, modified, and/or
stopped as required to
minimise air quality impacts
on privately-owned land, to
the satisfaction of the
Director-General.

No required
sampling
methodology.
Actions required if
visual impact is
suspected or
confirmed, are
detailed in
Section 6.4.1 of Appendix
G of the EMS.

Meteorological
station

Continuous.

On site near the
weighbridge.

Project Approval
Schedule
3, Condition 18
The Proponent shall ensure
the project has a suitable
meteorological station in
the
vicinity of the site that
complies with the
requirements in Approved
Methods for Sampling of Air
Pollutants in New South
Wales guideline.

AM-1 to AM-4
USEPA (2000)
EPA 454/R-99005

Table L.1 - Environmental Monitoring Program – Ardglen Quarry Extension, Project Approval 06_0264
Issue

Monitoring Details
Greenhouse
gases (electricity usage,
types and amounts of fuels
combusted at the quarry,
the amount explosives
used, total production and
the types and quantities of
solid wastes, water and
wastewater imported to or
exported from the site).

Upon
purchase of
electricity or
fuel.

Entire site.

Project Approval
Schedule
3, Condition 46(a)
The proponent shall
monitor
the greenhouse gas
emissions generated by the
project.

No required
sampling
methodology.
Records of
purchase and
storage used to
determine
consumption.

* The criteria for maximum increase in deposited dust of 2 g/m2.month is an initial impact assessment criterion only and cannot be applied to an ongoing monitoring program.

Water
The water monitoring program for Ardglen Quarry is detailed in the table below. Water quality monitoring is to occur during periods when Ardglen Quarry is discharging
into Doughboy Hollow Creek.
Prior to discharge
Prior to discharge from the sediment basin to Doughboy Hollow Creek, a manual water quality testing probe should be used to determine the pH, turbidity and salinity
of the water, and a visual assessment of the presence of a surface film indicating oil and grease should be undertaken. If the pH, turbidity or salinity of the water
exceeds the trigger values detailed in Table 5.1 of Appendix H of the EMS, or a surface film is present, water should not be discharged into the environment. If the
pH, turbidity or salinity values are less than the value shown in Table 5.1 of Appendix H of the EMS and there is no surface film present, water may be discharged into
Doughboy Hollow Creek.
During discharge
During periods of discharge from Ardglen Quarry, water samples must be taken at locations upstream (Site U/S 1, refer Table below) and downstream (Site D/S 1,
refer Table below) of the discharge point. These sites are adjacent to Daracon Quarry’s property boundaries and are approximately 400 m either side of the discharge
location. These sample sites should be well outside any mixing zone for the stream. Table 5.2 shows the co-ordinates of the proposed sampling sites. Water samples
must be collected by a trained professional, such as the site environmental officer. Any laboratory analysis should be undertaken in a NATA accredited laboratory.

Water Monitoring Program
Site
Sediment basin

Latitude *
N/A

Longitude *
N/A

Indicator
pH, salinity,
Turbidity, Oil
and grease

Frequency of Sampling
Prior to discharge

Sampling and Testing Methods
Manual probe, visual assessment of
surface film, Manual sampling and
laboratory testing

Table L.1 - Environmental Monitoring Program – Ardglen Quarry Extension, Project Approval 06_0264
Issue

Monitoring Details
U/S 1

-31.743157

150.778579

pH, salinity,
Turbidity, TSS, Oil
and grease

After discharge occurs

Manual sampling and laboratory testing

D/S 1

-31.737934

150.782719

pH, salinity,
Turbidity, TSS, Oil
and grease

After discharge occurs

Manual sampling and laboratory testing

* Projection GDA94
Landscape

Doughboy Hollow Creek Rehabilitation Strategy
The creekline would be monitored annually post seeding in summer to assess the degree of riparian vegetation re-establishment until the 400 m section of creekline
on Lot 39 reaches 80 % River Oak cover. Monitoring would be undertaken through the use of a series of 50 m long transects to which a total of ten (10) River Oak
Percent Foliage Cover overstorey estimates (%) are made (every 5 metres) from which an average total cover (for each transect) can be obtained. An average PFC
value (for all transects) can then be determined. A minimum of twelve (12) transects shall be used in the monitoring program. Newly recruited River Oak saplings
shall be a minimum 1 m in height to be counted in the monitoring program.
Rehabilitation and Biodiversity Offset Management Plan
Quarry Rehabilitation
Rehabilitated quarry areas would be subject to an annual monitoring program for an initial period of 5 years following mine closure or until the benches support a
total native cover of 75 % (whichever occurs first). Should 75 % cover not be achieved within 5 years, the monitoring will continue until the criteria are satisfied.
Rehabilitation of Offset Sites – Overstorey Restoration
Natural Regeneration
The degree of overstorey recruitment would be monitored by an experienced ecologist on a 6 monthly basis over a 3 year period after which, assisted revegetation
would be undertaken where natural tree and shrub recruitment does not meet a 10 — 15 % cover threshold in more than 50 % of the monitoring plots (plot
dimension = 0.1 ha; 50 m x 20 m) established within these derived grassland areas.
Assisted Revegetation
A total of eight (8) maintenance irrigation ‘sessions’ (quarterly) and four (4) maintenance weeding ‘sessions’ (6 monthly) are proposed over a two (2) year
establishment period for the newly planted tree seedlings to monitor moisture levels and re-irrigate, control pasture weeds adjacent to seedlings (1 m diameter)
through slashing and herbicide application (spot spray), monitor seedling predation and replace any dead seedlings (completion criteria = 0 % attrition after 2 year
establishment period).
Rehabilitation of Offset Sites – Understorey Restoration
Weed Monitioring
Cool season burns (May — September) are proposed for the offset sites as a key ongoing weed management tool. Burns would be undertaken and supervised by the
Liverpool Range Rural Fire Service in consultation with Daracon, RTA and the NSW Rail Authority. Burns would be restricted to late afternoon and night (chiefly on
weekends) to minimise impact on the Ardglen quarry, New England Highway and railway line. Consultation, access routes, specific burn areas, recommended burn
frequencies, control lines and suppression would be detailed in a Burn Plan prepared for the three (3) offset sites by the RFS (Willow Tree office). Annual pulse
grazing with stock would also be used to control weeds (to supplement strategic burning) once newly recruited native trees are of sufficient size.

Table L.1 - Environmental Monitoring Program – Ardglen Quarry Extension, Project Approval 06_0264
Issue

Monitoring Details
The declared noxious weed St Johns Wort (Hypericum perforatum), was observed in low to moderate abundance scattered across the three (3) offset sites. This
noxious weed would likely survive the strategic cool season burns proposed for the offset sites and thus would require control through a targeted herbicide spray
application. A targeted survey for this noxious weed species across the three (3) offset sites is recommended in order to produce a detailed weed map for the species
from which a St Johns Wort Control Plan can be prepared and implemented.
Quarry Closure
Following quarry closure, ongoing management may include quarry rehabilitation monitoring, periodic inspections of exclusion fencing and abandonment bunds,
monitoring of any visual screening and wall stability testing. Such issues would be detailed in the Final Quarry Closure Plan.

