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EFERRED JOIN THE
AFFIDAVIT OF .Ueen. M ")
SNOAN THE .o DAY OF A niZ...

20 2., BEFORE

“USTICE OF THE PEACE SOHEHOR
Karen Leigh Hutchings
Justice of the Peace

NSW # 253689 2

£

Re: Response to Statement of Facts and Contentions Case number 2021/00026242

Dear Michael,

| refer to the request to address contentions 4, 6, 7, 8, 9 and 10 of the Statement of Facts and

Contentions. Our detailed response is provided in Annexure A — SOFAC response table. Further

Annexures referred to in Annexure A are:

® Annexure B — Section 138 approval letter

® Annexure C — Stamped approved S138 plans

® Annexure D — Blakebrook Quarry Noise and Blast Management Plan

® Annexure E — Blakebrook Quarry Noise, Vibration and Blast Monitoring Sub Plan

® Annexure F — Santin Quarry survey plan

® Annexure G — Noise berm concept engineering drawing

® Annexure H — 2018 and 2019 blast reports.

| confirm that | have read and agree to be bound by the Expert Witness Code of Conduct in Schedule

7 and Division 2 of Part 31 of the Uniform Civil Procedure Rules 2005.
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Riverbank Quarry l N G Z N

Response to Statement of Facts and Contentions gg«.h:l =§;-li‘lf--t‘!n§og

If you have any questions, please do not hesitate to contact our office.

Yours sincerely,
Wk
7

4
Michiel Kamphorst
Director / Principal Engineer,
MSc, BSc, RPEng, RPEQ, NER (Civil)
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ANNEXURE A — SOFAC RESPONSE TABLE
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|ismore Our Ref: DF:73.2019.72.1

city council

&

Contact: Mr L J Myers
27 November 2019

Ingen Consulting Pty Ltd ATF The Trustee for Kamphorst Family Trust
9 Elliott Avenue
ALSTONVILLE NSW 2477

michiel@ingenconsulting.com.au

Dear Mr Kamphorst

Approval under Section 138 Roads Act for Works upon a Public Road
DP 701527 lot 4, 72 River Bank Road MONALTRIE

Pursuant to Section 138 of the Roads Act notice of approval to carry out works in a public road,
being the construction of intersection works in Riverbank Road, as identified in drawings numbers:
J1065_S138 01 to J1065_S138_21, is hereby granted subject to the following requirements.

o All works are to be in accordance with the stamped approved plans or as amended in red. A
copy of the stamped approved plans are attached to this consent.

e The enclosed Notice to Commence Works be completed and returned to Council prior to
commencement of works.

e Prior to commencement of works, a prestart meeting is to be arranged with Council.
Inspection fees in accordance with Council's Fees and Charges are to be paid prior to the

prestart meeting.

« Implementation of a traffic control plan prepared by an RMS accredited person for the
proposed works.

e Should it be determined during the construction or set-out of works, that additional works are
necessary, Council reserves the right to require that this work shall be completed to its
satisfaction.

e Upon completion of works a set of Work-as-executed plans and Council Asset Forms shall
be provided to Council. These plans must be submitted and approved by Council prior to the
Final Inspection (acceptance on maintenance).

e Payment of a bond, equivalent to 5% of the cost of the works, to guarantee rectification of
any defects occurring with the work within a six (6) month period. This bond must be paid to
Council prior to the Final Inspection (acceptance on maintenance).

e Following completion of works it is the applicant's responsibility to arrange a final inspection
with Council at which time a Certificate of Completion will be issued for major works and
formal acceptance by correspondence for minor works, e.g. driveway accesses.

www.lismore.nsw.gov.au
43 Oliver Avenue, Goonellabah NSW 2480 e PO Box 23A, Lismore NSW 2480 » T: 1300 87 83 87 e E: council@lismore.nsw.gov.au » ABN: 60080932837

Lismara City Councll acknowiedges the people of the Bundjalung Nation, traditional custodians of the land on which we work.




Construction Hours

* Building and/or Civil/Excavation works construction shall be restricted to within the hours of
7.00 am to 5.00 pm Monday to Friday and on Saturday to within the hours of 8.00 am to 1.00
pm inclusive, with no work on Sundays and Public Holidays.

Demolition and excavation works shall be restricted to within the hours of 8.00 am to 5.00 pm
Monday to Friday only.

It is a condition of this Section 138 Application and any subsequent Approval, that the
applicant be responsible for managing the safety of the nominated work zone. The
applicant must comply with all relevant work health and safety Legislation, Regulations,
Codes of Practice, and Standards applicable to the nominated works and ensure all
hazards relating to the works are appropriately controlled to protect all employees,
contractors, public and Council staff from any unnecessary risk and potential harm.

Should you require any further information pertaining to this matter please do not hesitate to
contact me.

Yours faithfully

Mr L J Myers
Development Assessment Engineer

Attached: Stamped approved plan and Notice to Commence Work
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Final Draft Noise,

Lismore City Council Phil Klepzig Fhil Klepzig
10 May 2010 Vibration and Blasting
Mavnagement Sub-plan ERM Australia Steve O'Connor Steve O’'Connor
Lismore City Council; Phil Klepzig Phil Klepzig
Noise, Vibration and ERM Australia Steve O'Connor Steve O'Connor
Rev A June 2010 Blasting Management Sub-
Plan DECCW = =
Director General of DoP B =
Lismore City Council; Phil Klepzi Phil Klepzi
Noise, Vibration and 4 g e
RevB  April 2011 Blasting ManagementSub-  ERM Australia Will Weir Will Weir
lan
3 Director General of DoP - -
Lismore City Council Kevin Trustum Kevin Trustum
December Noise and Blast 3 .
20 2017 Management Plan ERM Australia Louis Penny Paul Douglass
Secretary of DPE - -
Lismore City Council Kevin Trustum Kevin Trustum
30 Marchaong  NNoiseand Blast ERM Australia Nathan Lynch Paul Douglass
Management Plan
Secretary of DPE
Noise and Blast Lismore City Council Eleisha Went Phil Klepzig
Management Plan - ; <
s 1
31 August 2018 Moniloring Locatioes ERM Australia Louis Penny Paul Douglass
Update Secretary of DPE

This management plan is considered a dynamic document and will
process, The management plan and any subsequent revisions must

be reviewed as part of the annual review
be approved by the relevant Lismore City

Council manager. Initial approval of the management plan must also be obtained from the Secretary (or
delegate), NSW Department of Planning and Environment in accordance with the Minister’s Conditions of
Approval. Subsequent management plan revisions do not require Secretary (or delegate) approval; however, a
copy of the revised management plan will be submitted for information,
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LA Fglir,
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This disclaimer, together with any limitations specified in the report, apply lo use of this report. This report was prepared in accordance with
the contracted scope of services for the specific purpose stated and subject to the applicable cost, time and other constraints. In preparing this
report, ERM relied on: (a) client/ third party information which was not verified by ERM except to the extent required by the scope of services,
and ERM does not accept responsibility for omissions or inaccuracies in the client/third party information; and (b) information taken at or
under the particular times and conditions specified, and ERM does not accept responsibility for any subsequent changes. This report has been
prepared solely for use by, and is confidential to, the client and ERM accepls no responsibility for its use by other persons. This report is subject
to copyright protection and the copyri ght owner reserves its rights. This report does not constitute legal advice.
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COMPLAINT INVESTIGATION & RESPONSE CONTROL
DispUTE RESOLUTION PROCESS

REVIEW & REPORTING

EXTERNAL REPORTING

NON-COMPLIANCE REPORTING PROTOCOL
CONTINGENCY PLANNING & PROTOCOL

NOISE, AIR BLAST OVERPRESSURE & VIBRATION
MONITORING REPORT

ANNUAL REVIEWS

INDEPENDENT ENVIRONMENTAL AUDIT

REFERENCES

ACOUSTIC GLOSSARY
EPA CORRESPONDENCE
NOISE MONITORING RESULTS (2017)
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ABBREVIATIONS

BOM

CoA

D)

DPE

EAR

EM Strategy
EMP

EPL
ERM

LCC
LEP
LGA
NBM

Abbreviadun

Bureau of Meteorology
Co;:tdli-léion-s of Ap-pr(;val
Deposited Plan
Department of Planning and Environment
Environmental Assessment Report
Environmental Management Strategy
Environmental Management Plan
Environmental Management System
Environmental Protection Licence
Environmental Resources Management
Industrial Noise Policy

Lismore City Council

Local Environmental Plan

Local Government Area

Noise and Blast Management Plan
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1.1

1.2

INTRODUCTION

This Noise and Blast Management Plan (NBMP) has been prepared by
Environmental Resources Management Australia Pty Ltd (ERM), on behalf of
Lismore City Council in order to manage noise and blast impacts at
Blakebrook Quarry, located as shown in Figure 1.1.

PURPOSE

The purpose of this NBMP is to provide procedures to avoid or minimise the
noise, vibration and blasting impacts associated with the quarry operation.

The NBMP will:

e describe how Lismore City Council will manage and control risks associated
with noise, vibration and blasting during the expansion of the quatrry;

e ensure that the relevant stakeholders including Lismore City Council,
Environmental Protection Agency (EPA), and Department of Planning &
Environment (DPE) are involved in the formulation and implementation of

this NBMP;

e address the requirements of applicable legislation and any ongoing
approvals as they are applicable to the expansion of the quarry;

e meet the Minister’s Conditions of Approval (CoA);

o meet the existing Environment Protection Licence (EPL) requirements for
noise at Blakebrook Quarry; and

e address the requirements of the Environmental Assessment Report (EAR)
(ERM, 2009).

OBJECTIVES

The objectives of the NBMP are:

e to identify environmental obligations and legislative requirements
applicable to Noise, Vibration and Blasting Monitoring during the period of
the quarry expansion;

e to describe the specific environmental management requirements and
strategies for environmental elements, define objectives and set targets for
environmental performance;

« to provide ongoing monitoring of noise, vibration and blasting levels in the
vicinity of the quarry, to allow prompt identification of any increased
impacts;

ErvIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0436793_NEMP/FINAL/ AUGUST 218
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1.3

Table 1.1

® to demonstrate how any potential impacts on surrounding residential
receivers will be managed and mitigated;

® to consult with the relevant parties during the preparation and
implementation (as required) of this NBMP; and

® to define key roles and responsibilities.

REVIEW SCHEDULE

In accordance with the CoA for the Blakebrook Quarry expansion, this NBMP
will be formally reviewed internally within Lismore City Council by the end
of March each year. At a minimum an updated Plan will be submitted to the
DPE every three years, unless a revision is required due to the outcomes of
the yearly review.

Accordingly, the next reviews of the NBMP are listed in Table 1.1

Review Schedule

Rey iew Type Reviewer
R2  18-Dec-2017 Submission of Amended NBMP Lismore City Council / DPE
R3  23-Mar-2018 Submission of NBMP Lismore City Council / DPE

R4 18-Dec-2018 Internal Review Lismore City Council
R5  18-Dec-2019 Internal Review Lismore City Council
R6  18-Dec-2020 Internal Review Lismore City Council

R7  18-Dec-2021 External Review Lismore City Council / DPE

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0436793_NBMP/FINAL/AUGUST 2018
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1.5

1.6

1.7

QUARRY OPERATIONS

The Blakebrook Quarry development consent limits production to 500,000
tonnes per annum and transport of 600,000 tonnes of quarry materials from the
site per calendar year, or dispatch more than 100 laden trucks from the site on
any calendar day. Production at the quarry has remained at or below the
allowable rate over the life of the current consent. The quarry has also
maintained compliance with all other relevant conditions of consent over the
current life.

BACKGROUND

Blakebrook Quarry has an identified resource of approximately 13.6 million
tonnes which, based on an extraction rate of 600,000 tonnes per annum, would
allow for quarrying for approximately 22 years. The maximum proposed
extraction rate was not expected be achieved in all years of quarrying. Project
approval was therefore sought for an area sufficient for 30 years of quarrying
with maximum extraction rate of 600,000 tonnes per annum, continuing in the
existing main pit (referred to as the ‘North Pit’) and a new smaller pit (herein
also referred to as the ‘South Pit’) located to the south of the existing pit.

In August 2017, Lismore City Council submitted a Modification Application to
the DPE seeking to mine the first 10 metres of the cap rock in the South Pit at
Blakebrook Quarry. The South Pit was previously unable to be mined until late
2018, at the completion of the detailed groundwater assessment. On 18
September 2017, approval was granted to Lismore City Council to undertake
these works, in accordance with revised CoA.

AREA OF OPERATION

The site is located approximately seven kilometres north west of Lismore on the
Nimbin Road on Lot 102 DP 817730 and Lot 1 DP 845473 (184 and 184A
Keerrong Road) Lismore (see Figure1.1 in Section 1.0), and zoned RU1 "Primary
Production’ as outlined in Figure 1.2. Nearby potentially sensitive receptors
have also been identified as part of this management plan and are outlined in
Figure1.3.

OPERATIONAL OVERVIEW

Quarrying has initially commenced laterally in the existing main pit before
extraction in the southern pit occurs, in order to ensure continued demands for
the hard rock material can be met. Council has purchased mobile crushing and
screening plant for operation in the quarry pits, which will result in a significant
reduction in plant noise. It is expected that over the initial 10 years of the 30-
year life of the quarry that production will average approximately 450,000
tonnes per annum including extraction of high quality product from the
southern pit. The production is expected to increase beyond 10 years to the
maximum 600,000 tonnes per annum.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0436793_NBMP/FINAL/AUCUST 2018
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Table 2.1
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STATUTORY REQUIREMENTS

LEGISLATION & POLICIES

The applicable legal and other requirements related to noise, vibration and
blasting and environmental management for the quarry expansion are outlined
in Table 2.1.

Legislation & Policies of Relevance

Legislation and Policies

Commoﬁwea}tl_x Legislation

Environment Protection and Biodiversity Conservation Act 1999
:New South ‘_‘_Faigs_. I_'.cg_i_s_lat_:ip_n ] '
Environmental Planning and Assessment Act 1979

Protection of the Environment Operations Act 1997

Protection of the Environment Operations (General) Regulations 2009
Protection of the Environment Operations (Noise Control) 2017

EPA NSW Noise Policy for Industry

chihn_a]' leﬁing Documents
North Coast Regional Plan 2036

Local Government Documents

Lismore Local Environmental Plan 2012

APPROVAL CONDITIONS

Minister’s Conditions of Approval

Pursuant to section 75B(1) of the Environmental Planning and Assessment
Act 1979 (EP&A Act), the quarry expansion was declared to be a project
under Part 3A of the Act and Project Approval has been granted by the
Minister for Planning.

Schedule 3, Conditions #1 to #9 of the CoA outline the requirements for
transport associated with Blakebrook Quarry. The relevant conditions are
provided as follows:

NOISE

Hours of Operation

1. The Proponent must comply with the operating hours set out in Table 1.

EnvIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA D436793_NBMP/FINAL/ AUGUST 2018
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Table 1: Operating hours

Activity Permissible Hours

Quarrying operations 7am to 6 pm Monday to Friday

including loading and 7am to 3-pm Satur day

dispatch of laden trucks
At o time on Sundays or public holidays

Blasting 10 am to 3 pm Monday to Friday (except public
holidays)
At no time on Sundays or public holidays

Maintenance May be conducted at any time, pro;nh'ed that these
activities are not audible at any privately-owned
residence

2. The following activities may be carried out outside the howrs specified in condition 1 above:

(@) delivery or dispatch of materials as requested by Police or other public authorities;
and

(b) emergency work to aveid the loss of lives, property or to prevent environmental
harm.

In such circumstances, the Proponent must nolify the Secrelary and affected residents prior
to undertaking the activities, or as soon as is practical thereafler.

3. The Proponent must ensure that the noise generated by the project does not exceed the
criteria in Table 2 at any residence on privately-owned land,

Table 2: Noise criteria dB(A)

Receiver Day
Lany (15 rminute)
Location 2 36
All other locations 35

Noise generated by the project is to be measured in accordance with the velevant requirements
and exemplions (including certain meleorological conditions) of the NSW Industrial Noise
Policy. Appendix 5 sels out the meleorological conditions under which these criteria apply
and the requirements for evaluating compliance with these criteria,

Hawever, the noise criteria in Table 2 do not apply if the Proponent has an agreemen! with
the relevant landowner to exceed the noise criterta, and the Proponent has advised the
Department in: writing of the terms of this agreement.

Operating Conditions
4. The Proponent must:

(@) implentent best practice nianagement to minimise the construction, operational and
road transportation noise of the project;

(b) minimise the noise impacts of the project during meteorological conditions when the
noise cniteria in this approval do not apply (sce Appendix 5);

ExvironmENTAL RESOURS £5 MANAGEMENI" AUSTRALIA
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(c) carry out noise monitoring (at least every 3 months or as otherwise agreed with the
Secretary) to determine whether the project is complying with the relevant
conditions of this approval; and

(d) regularly assess noise monitoring data and modifyy and/or stop operations on site fo
ensire compliance with the relevant conditions of this approval, to the satisfaction
of the Secretary.

Note: Required frequency of noise monitoring may be reduced if approved by the Secretary.
Noise Management Plan

5. The Proponent must prepare a Noise Management Plan for the project to the satisfaction
of the Secretary. This plan musk:
(a) be prepared in consultation with the EPA;

(b) be submitted to the Secretary within 3 months of the determination of Modification
1, unless otherwise agreed by the Secretary;

(c) describe the measures to be implemented to ensure:
o compliance with the noise criteria and operating conditions of this approval;
o best practice management is being employed; and

e the noise impacts of the project are minimised during meteorological
conditions under which the noise criteria in this approval do not apply (see
Appendix 5);
(d) describe the proposed noise management system, and

(e) include a monitoring program to be implemented to measure noise from the project
against the noise criteria in Table 2.

The Proponent must implement the Noise Management Plan as approved from time to time
by the Secrelary.

BLASTING
Blasting Impact Assessment Criteria

6. The Proponent must ensure that blasting on site does not cause any exceedance of the
criteria in Table 3.

Table 3: Blasting Criteria
Airblast Ground

bl
Receiver overpressure vibration A"m:: ’
(dB(Lin Peak)) (mun/s) exceedance
120 10 0%
Any residence on 5% of the total
privately-owned number of
land 115 5 blasts over a
period of 12
months
E v IRONMENTAL RESOURCHS MANAGEMENT ALSTRALIA 136733 NBMP/FINALS ALCUST 2018
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However, these criteria do not apply if the Proponent has a written agreement with the
relevant owner to exceed the limits in Table 3, and the Proponent has advised the Department
in writing of the terms of this agreement.

Blasting Frequency

7. The Proponent may carry out a maximum 0f 2 blasts per month, unless an additional blast
is required following a blast misfire. This condition does not apply to blasts required to ensure
the safety of the quarry or workers on site.

Note: For the purposes of this condition, a blast refers to a single blast event, which may
involve a number of individual blasts fired in quick succession in a discrete area of the quarry.

Operating Conditions
8. During blasting operations, the Proponent must:

(a) implement best practice management to:
©  protect the safety of people and livestock;
®  protect public or private infrastructure and property from damage; and
®  minimise the dust and fume emissions;

(b) operate asuitable systen to enable the local community to get up-to-date information
on the proposed blasting schedule on site; and

(c) carry out regular monitoring to determine whether the project is complying with the
relevant conditions of this approval, to the satisfaction of the Secretary,

Blast Management Plan

9. The Proponent mus! prepare a Blast Management Plan for the project to the satisfaction of
the Secretary. This plan must;

(a) be submitted to the Secretary for approval within 3 months of the determination of
Modification 1, unless otherwise agreed by the Secretary;

(b) describe the measures to be implemented to ensure compliance with the blast criteria
and operating conditions of this approval;

(c) include measures to manage Jlyrock to ensure the safety or people and livestock and
to protect property;

(d) include a monitoring program Jor evaluating and reporting on compliance with the
blasting criteria in this approval;

() include local community notification procedutes for the blasting schedule, in
particular to nearby residences; and

(0 include a protocol for investigating and responding to complaints related to blasting
operations.

The Proponent must implement the Blast Management Plan as approved from time to time
by the Secretary.

ENVIRONMENTAL RESOURCES MANACEMENT AUSTRALIA
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2.3

Table 2.2

Other Conditions

The Environment Protection Licence No 3384 (EPL) for Blakebrook Quarry
has in place existing conditions for noise, air blast overpressure and vibration
levels which are as follows:

L6.1 Noise from the premises must not exceed:
() 35dB(A) LAeq(15 minute) during the day (7am to 6pm) Monday to Saturday;

Where LAeq means the equivalent continuous noise level — the level of noise
equivalent to the energy-average of noise levels occurring over & measurement
period.

L6.2 The air blast overpressure level from blasting operations in or on the premises must
not exceed:

(a) 115 dB (Lin Peak) for more than 5 % of the total number of blasts during each
reporting period; and
(b) 120 dB (Lin Peak) at any fime.

At the most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence or noise
sensitive location and the licensee as to an alternative overpressure level.

16.3 The ground vibration peak particle velocity from blasting operations carried out in
or on the premises must not exceed:

(a) Smm/s for more than 5% of the total number of blasts carried out on the premtises
during each reporting period; and

(b) 10 mm/s at any time.

At the most affected residence or noise sensitive location that is not owned by the
licensee o subject to a private agreement between the oumer of the residence or noise
sensitive location and the licensee as to an alternative ground vibration level.

GUIDELINES & STANDARDS

Relevant environmental standards, policies and guidelines, applicable to this
management plan are provided in Table 2.2.

Environmental Standards, Policies and Guidelines

Standards and Guidelines
Australian and New Zealand Environment and Conservation Council (ANZECC) (1990)
Technical Basis for Guidelines to Minimise Annoyance Due to Blasting Overpressure and
Ground Vibration.

NSW Environment Protection Authority (EPA) - NSW Environmental Noise Management -
Industrial Noise Policy (INP), January 2000 and relevant application notes.

NSW Department of Environment, Climate Change and Water - NSW Road Noise Policy
(RNP), March 2011 (the former being the Environmental Criteria for Road Traffic Noise, 1999)

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0436793_NBMP/FINAL/ AUGUST 2018
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Table 2.3
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Standards and Guidel
Standards Australia AS 2436-2010™ (AS2436) - Guide to Noise and Vibration Control on
Construction, Demolition and Maintenance Sites,

Standards Australia AS1055-1997™ (AS1055) - Description and Measurement of
Environmental Noise.

Standards Australia AS [EC 61672.1-2004T (AS61672) ~ Electro Acoustics - Sound Level
Meters Specifications Monitoring or Standards Australia AS1259.2-1990™ (AS1259) -
Acoustics - Sound Level Meters - Integrating/ Averaging as appropriate to the device,

Standards Australia AS/IEC 60942:2004/ IEC 60942:2003 (TEC60942) - Australian Standard™
- Electroacoustic - Sound Calibrators.

RELATED MANAGEMENT PLANS

This NBMP forms part of an overarching EM Strategy for Blakebrook Quarry.
Where relevant, reference should also be made to the other management plans,
as listed in Table 2.3.

Blakebrook Quarry Management Plans

Reference No. Management Plan

EMS Environmental Management Strategy

EMS-MP2 Air Quality Management Plan

EMS-MP3 Soil and Water Management Plan

EMS-MP4 Biodiversity and Rehabilitation Management Plan
EMS-MP5 Aboriginal Heritage Management Plan

EMS-MP6 Traffic Management Plan

EMS-MP7 Ground Water Management Plan

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0435793_NBMP/FINAL/AUGUST 2018
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3.1

EXISTING ENVIRONMENT

BASELINE CONDITIONS

Quantifying the existing noise environment (via measurement) at the closest
and/ or potentially most affected receptors situated within the potential area of
influence of a site is a key feature of assessing and managing potential noise
impacts. This was achieved throughout the Noise Assessment prepared by
ERM in 2009, as outlined below.

A detailed Noise Assessment (ERM, 2009) was undertaken to understand the
existing acoustic environment and to assess the potential noise impacts
associated with the proposed expansion of Blakebrook Quarry on the
surrounding environment, using noise modelling. The Noise Assessment
(ERM, 2009) has been summarised below, and considered the following:

s potential noise and vibration impact at noise assessment locations from
existing and proposed operational noise from the quarry, including blasting;
and

» potential noise impact at noise assessment locations due to increased traffic
flows to and from the quarry expansion.

Assessment Guidelines

The Noise Assessment was prepared with due regard and in accordance with
the following guidelines, which were applicable at the time of completion:

« Environmental Criteria for Road Traffic Noise (ECRTN) (1999).

« NSW Environment Protection Authority (EPA) - NSW Environmental Noise
Management — Industrial Noise Policy (INP), January 2000 and relevant
application notes.

o Guidelines to Minimise Annoyance due to Blasting Overpressure and
Ground Vibration (ANZECC, 1990).

Assessment Methodology

Six residential properties were identified as being potentially affected by noise
associated with the quarry expansion and were therefore used as noise
assessment locations (referred to as noise assessment locations 1 to 6) in the
Blakebrook Quarry Noise Assessment (ERM, 2009). These locations formed
the basis of the noise modelling scenarios, outlined below.

Noise modelling was conducted using Environmental Noise Model (ENM)
software; which is widely accepted as a reliable method of predicting noise
levels from industrial sources (as the time in which the Noise Assessment was
completed). Noise modelling conservatively assumes concurrent operation of

ENVIRONMENTAL RESOURCES MANACEMENT AUSTRALIA 0435793_NBMP/ FINAL/ AUGUST 2018
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all equipment during each stage as described in Section 5.2 of the Noise
Assessment (ERM, 2009).

Four noise modelling scenarios were created for the Blakebrook Quarry
assessment, which were:

« Existing Operation - models the noise currently generated by the existing
operations and provides a useful baseline scenario for comparative
purposes;

* Proposed Overburden Stripping - models the future noise generated by a
combination of existing and proposed equipment, including overburden
stripping equipment. This represents the worst case scenario noise levels as
overburdenstripping plant typically operate at the surface without shielding
or bunding. Overburden stripping is conservatively estimated to be
undertaken for periods of two weeks at a time;

* Proposed Central Operation - models future noise generated by a
combination of existing and proposed equipment. Proposed additional
equipment includes mobile screening and crushing plant that will be located
centrally in the main pit; and extractive machinery, such as an excavator that
will be added to the proposed southern Ppit; and

* Proposed Northern Operation - models identical equipment to the

Proposed Central Operation with the proposed equipment located at the
northern end of the pit.

Assessment Results

Noise Modelling

The predicted noise levels for noise assessment locations 1, 3,4 and 6 are in
compliance with project specific criteria for all modelled operating scenarios.
Both noise assessment locations 2 and 5 are deemed compliant for the majority
of the modelled operating scenarios.

Atlocation 2 the noise levels are comparable to existing levels as the dominant
noise source is the existing jaw crusher.

The resultant noise levels at location 5 are being driven by the plantequipment
at the (new) southern pit. As this equipment has been modelled at or near the
surface, these results are considered conservative.  The predicted
‘Overburden Stripping’ noise level at location 5 is above the nominated
criteria, The predicted operational noise is comparable to existing noise at
some of the assessment locations and given the limited duration, noise impact
is not considered significant.

Although predicted levels due to the quarry expansion marginally exceed
existing noise levels at noise assessment locations 1, 2 and 5 it is important to
note that the INP addresses ‘Existing Situation’ in Chapter 10 and states:

ENvIRONMEN 1AL RESOURCES MANAGEMENT AUSTRALIA DA26793_NBMP/FINAL/ AUGUST 2018
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“Where existing noise emissions exceed the project-specific noise level, the
regulatory authorities and the noise-source manager need to negotiate achievable
noise limits for the site. The project-specific noise levels should not be applied as
mandatory noise limits... ...achievable noise limits result from applying all

feasible and reasonable noise control measures.”

Construction Noise

There will be no significant construction activities that are likely to add to
received noise levels at residences.

Road Traffic Noise

Based on 2006 daily traffic volumes of 3,200 vehicles per day and a linear
growth rate of 2.2%, non-site related traffic on Nimbin Road is forecast at 4,100
vehicles per day for the year 2018. This volume of traffic is equivalent to a
noise level of 65dB(A) Leq15hr. This complies with former DECCW criteria as
site related traffic noise on Nimbin Road will increase existing road traffic
noise by 1dB on average over a 15 hour period, which is under the 2dB

recommendation.
Blasting Noise and Vibration

As Blakebrook Quarry is currently undertaking changes to its blasting regime,
historic reports were not felt to be representative of new blasting scenarios.
An indicative assessment was therefore undertaken by ERM.

Vibration and overpressure levels for the Blakebrook Quarry were found to
be within the accepted guidelines for nearby residences. As blasting will be
carried out for the life of the quarry, each blast will be carefully designed and
monitored to ensure that PPV and overpressure criteria continue to be met at
residential locations. This applies to the anticipated changes to the blasting
regime mentioned above and throughout the Noise Assessment (ERM, 2009).

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA pL679Y, NEMBP/FINAL S AUCUST 218
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4.1

4.2

Table 4.1

ENVIRONMENTAL IMPACTS & RISK ANALYSIS

ENVIRONMENTAL IMPACTS

The Quarry activities that are most likely to have the potential to result in noise
and vibration impacts on residential receivers will be quarrying activities
including operating machinery, blasting, and transport of materials on and off
site for the expansion of the quarry.

RISK ANALYSIS

Given that the activities undertaken at Blakebrook Quarry have the potential to
impact on the surrounding environment, the commensurate level of risk
associated with these impacts is required to be identified in order to better
ensure that it can be mitigated and managed to an acceptable level via means
of this management plan.

Accordingly, Table 4.1 summaries the likely risk level associated with each of
the prospective noise, vibration, and blasting impacts, assuming that no
mitigation measures or controls are put in place to manage the impacts. The risk
assessment process is in accordance with that described in the EM Strategy for
Blakebrook Quarry.

As previously stated, the risk rating assigned in Table 4.1 assumes no mitigation
or control measures are in place to respond to the identified environmental
impact. By implementing the measures outlined in this NBMP, these traffic
impacts and associated risks can be managed to an acceptable level, such that
the risk would be considered negligible.

Noise, Vibration & Blasting Impact Risk Analysis

N1 Quarrying Activities including  Increase in noise impacts at Low
excavation and crushing of residential receptors
material
N2  Blasting to expand Quarry Increase in vibration and Low
Tnoise impacts on residential
receivers
N3 Transport of material on and Increase in traffic Low
off site

movements increasing noise
on surrounding roads
Note:
Risk Ratings: High (serious impacts and potential repercussions)
Medium (significant impacts and potential repercussions)
Low (minor impacts and potential repercussions)
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Table 5.1

PERFORMANCE CRITERIA & INDICATORS

The intention of this NBMP is to ensure that quarry expansion works do not
have an adverse impact on the identified sensitive receptors as a result of
general operational noise emissions and blasting activities.

In order to achieve this intent, the following Performance Criteria and
Indicators have been developed to guide noise management for Blakebrook
Quarry based on the following (refer to Table 5.1).

Performance Criteria and Indicators

Performance Criteria Performance Indicator Management/ Control

C1: No significant [1.1: Comply with operating hours set Refer to Section 7.2 & 7.3
irpacts on sensitive  ont in Condition 1 in Schedule 3 of
receptors due to noise  project Approval (MP 07_0020).

emissions.
I1.2: Noise generated by the quarry Referto Section 7.2 & 7.3
expansion does not exceed the criteria
nominated in Condition 3 in Schedule
3 of Project Approval (MP 07_0020).
C2: No significant 12.1: Ensure blasting activities does not  Refer to Section 7.2 & 7.3
impacts on sensitive cause any exceedance of the criteria
receptors due to identified in Condition 6 in Schedule 3
blasting activities. of Project Approval (MP 07_0020).

12.2: carry out a maximum of 2 blasts Refer to Section 7.2 & 7.3
per month, unless an additional blast is
required following a blast misfire.

12.2 The air blast overpressure level ~Refer to Section 7.2 &7.3
from blasting operations in or on the

premises must not exceed the criteria

identified in L6.2 of the EPL No 3384.
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6.1

6.2

Table 6.1

MANAGEMENT & MITIGATION CONTROLS

“BEST PRACTICE” MANAGEMENT APPROACH

In managing the Blakebrook Quarry, Lismore City Council is seeking to
ensure that a “Best Practice” management approach is used across all areas of
potential impact management. This approach involves incorporating a suite
of site-specific mitigation measures and management controls (like thase
provided in the sections below) in accordance with the most relevant
guidelines and standards to minimise, mitigate and manage noise and
blasting impacts associated with the quarry expansion.

Such guidelines, policies and standards include:

* NSW Environment Protection Authority (EPA) - NSW Environmental Noise
Management - Industrial Noise Policy (INP), January 2000 and relevant
application notes.

* Standards Australia AS1055-1997™™ (AS1055) - Description and Measurement
of Environmental Noise: Parts 1, 2 and 3.

* NSW Department of Environment, Climate Change and Water - NSW Road
Noise Policy (RNP), March 2011.

PROPOSED MANAGEMENT CONTROLS

The list of the work practices that will be used to control environmental impacts
during quarry expansion are provided in Table 6.1.

Management Strategies & Work Practices

Issue Strategy/Practice
Expansion of quarry = Ensure all vehicles leaving site are maintained and noise
increases traffic levels are within equipment specifications.
movement

Increase in noise impacts
at residential receptors
from quarrying activities

Mitigation measures as outlined in Section 6.3 are
implemented. Monitoring of compliance with criteria as per
Section 8.0. Non-compliance to result in consideration of
further mitigation measures.

Increase in vibration and
noise impacts on

residential receivers from
blasting activities

Blasting impacts will be assessed in accordance with the
recommended ANZECC criteria. These criteria are used to
assess human annoyance, discomfort and potential property
impacts from blasting activities, Assessments will identify
quarrying areas that may require additional management of
blasting practices to reduce potential blast and vibration
impacts. Vibration monitoring to confirm conformance with
criteria in EPL.
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6.3

PROPOSED MITIGATION MEASURES

Several noise mitigation measures are currently in place at Blakebrook Quarry
and will continue to be employed throughout the proposed expansion. These
measures are summarised as follows:

Ensure that works on site are limited to the approved quarry operating hours
(between 7am and 6pm Monday to Friday, and 7:00am to 3:00pm on
Saturday).

Ensure that all significant noise generating plant and equipment are
procured, maintained and managed to reduce noise and that mitigation is

applied where feasible, reasonable and necessary.

Avoid concentrations of equipment in sensitive work areas e.g. on top of the
dump or bund.

Road traffic noise created by the haul trucks accessing the site is ameliorated
by imposing a speed limit of 40km/h in the site and compression braking is
prohibited whilst on-site.

Avoid trucks congregating along internal haul roads.

Instruct drivers to travel directly to site and avoid any extended periods of
engine idling at or near residential areas.

Ensure all machines used on the site are in good condition, with particular
emphasis on exhaust silencers, covers on engines and transmissions and
squeaking or rattling components. Excessively noisy machines will be
repaired or removed from the site.

All mechanical plant and equipment will be silenced by the best practical
means using current technology. Mechanical plant, including noise-
suppression devices, will be maintained to the manufacturer’s specifications.

Ensure that all plant, equipment and vehicles movements are optimised in a
forward direction to avoid triggering motion alarms that are typically
required when these items are used in reverse.

The location of activities, plant and equipment will optimise attenuation
effects through measures such as topography, natural and purpose built
barriers.

Combine predictive meteorological forecasting and noise monitoring data to
guide the daily planning of quarrying operations during noise-enhancing
meteorological conditions.

A site specific induction will be provided to all site personnel, contractors
and sub-contractors with an emphasis on understanding and managing
noise impacts form the work activities being undertaken.
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6.4

* Plant equipment audits will be undertaken on an annual basis for
compliance purposes.

* If any validated noise complaints are received, operator attended noise
measurements will be undertaken to measure and compare the site noise
level contributions (LAeq, 15 minute) to the criteria outlined in the CoA.

e Carry out noise compliance monitoring in accordance with Appendix 5 of
the Modified CoA (MOD 1) to ensure the quarry expansion works are
complying with the relevant conditions of this approval. Details of the
compliance monitoring plan are outlined in Chapter 7.

Noise experienced at sensitive receivers is expected to be progressively reduced
as the quarry expansion proceeds, as plant will be relocated to greater pit depths

throughout the life of the quarry, in turn progressively reducing noise at nearby
receivers.

Implementation of the above mentioned mitigation measures will assist in
controlling noise levels emanating from the Blakebrook Quarry.

BLASTING

Blasting will be limited to the approved quarry operating hours (between 7am
and 6pm Monday to Friday, and 7:00am to 3:00pm Saturday) and must not take
place on Sundays or public holidays without the written approval of NSW EPA.

In accordance with CoA (MOD_1) a maximum of two blasts per month are
permitted, unless an additional blast is required following a blast misfire. This
condition does not apply to blasts required to ensure the safety of the quarry or
workers on site.

Best practice management must be implemented during blasting operations
and blasting design to ensure that the suitable charge masses (or maximum
instantaneous charge, MIC) presented in Table 7.1 of the Noise Assessment
(ERM, 2009) are adhered to. Compliance with the ANZEC 1990 guideline is
contingent on the blast event location and the charge used; both of which are
easily managed by good blasting practices.

In accordance with CoA (MOD_1), the local community will receive with up-
to-date information on the proposed blasting schedule on site.

Blast event monitoring will also be undertaken to determine whether the project
is complying with the relevant criteria. Details of the blast monitoring are
outlined in Chapter 7.
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7.2

MONITORING PLAN

This Monitoring Plan will be adhered to during quarry operations to ensure
compliance with the relevant Conditions of Approval.

MONITORING OBJECTIVES

The noise measurement procedures employed throughout the monitoring
program shall be guided by the requirements of AS 1055-1997 “Acoustics -
Description and Measurement of Environmental Noise” and the NSW EPA

Noise Policy for Industry (EPA, 2017).

Vibration and air blast overpressure measurement and procedures employed
throughout the monitoring program shall be guided by the requirements of AS
60068.3.8-2004 “Supporting Documentation and Guidance - Selecting Amongst
Vibration Tests” and the Australian and New Zealand Environment and
Conservation Council (ANZECC) (1990) Guidelines to Minimise Annoyance Due
to Blasting Overpressure and Ground Vibration.

Noise, vibration and blasting monitoring will:

e ensure the quarry is operating as anticipated with respect to impacts of noise,
vibration and blasting on residential receptors ;

o gauge the impact (if any) of the extraction activities on the noise and
vibration level across the site;

« identify any unforeseen noise or vibration impacts from the quarry
operations on residential receptors;

e implement measures to prevent any as yet unforeseen impacts from the
proposed expansion of the quarry; and

o verify that the quarry is achieving its environmental objectives.

MONITORING LOCATIONS

The Noise Assessment (ERM, 2009) included seven noise monitoring locations
that were used throughout the assessment, based on proximity to nearby
potentially sensitive receptors. Given the proximity between monitoring
locations and the location of anticipated noise-generating plant and equipment,
the monitoring locations have been revised and separated into primary and
supplementary acoustic monitoring locations for the purposes of this NBMP.

Primary and supplementary acoustic monitoring locations are identified in
Figure1.3. Primary acoustic monitoring locations consist of locations 2, 4and 8,
with the remainder consisting of supplementary acoustic monitoring locations.
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An agreement was reached with the landowner located along Nimbin Road
(previously identified as location 8, ERM 2009) in April 2016, wherein the
landowner has agreed to exceedances in noise levels from quarry operations.
As such the location has been removed as a primary acoustic monitoring
location, and a new monitoring location selected.

Primary monitoring locations will be utilised during noise compliance
monitoring and are considered representative in determining compliance with
the relevant Conditions of Approval.

In the event that additional monitoring is required (for example, during blasting
events) then additional monitoring will be undertaken at the most practical
supplementary acoustic monitoring locations, as well as at the primary acoustic
monitoring locations.

SCHEDULE

Noise monitoring shall be conducted every three months for period of 12
months (and in response to any complaints) and will consist of operator
attended noise monitoring and spot checks of equipment. The frequency of
monitoring will be reviewed after the first 12 months of operation to determine
future monitoring requirements,

Air blast overpressure and ground vibration levels must be measured at the
most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence
or noise sensitive location and the licensee as to an alternative level - for all
blasts carried out in or on the premises. The primary acoustic monitoring
locations identified above are considered representative of nearby sensitive
receivers, however supplementary locations can be considered in the event that
an additional range of monitoring is required.

METHODOLOGY
Noise

Operator attended noise measurements shall be conducted at all primary
acoustic measurement locations (Locations 2, 4 and 9 - refer Figure 1.3) to
quantify and characterise the maximum (LAmax), the energy equivalent
(LAeq), and background (L.A90) noise levels from ambient noise sources and
quarrying operations over a 15 minute measurement period.

The operator shall quantify noise emissions and estimate the LAeq (Period)
noise contribution during day time activities from each of the quarrying
operations, as well as the overall level of ambient noise.

During attended monitoring, digital recordings will be conducted to allow for
additional post analysis of the quarry noise levels and source identification.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0426793_NBMP/FINAL/AUGUST 2018

23

vm

CRR Tt



7.5

Table 7.1

All acoustic instrumentation employed throughout the monitoring program
shall meet with the requirements of AS 1259.2-1990, “Sound Level Meters”.

Instrument calibration shall be checked before and after each measurement
survey, with the variation in calibrated levels not exceeding +0.5 dBA.

Blasting

To measure blasting events, a blast monitor will be employed that records air
blast and vibration levels once triggered by an electronic trigger connected to
shot firing switch. That is, when the shot is fired, the monitor will be triggered
by means of a hardwire switch and will start recording and capture the blast
event. This will ensure that the event captured is the blast, significantly
reducing the influence of other extraneous sources that could affect the

measurement.

Instrumentation used to measure the airblast overpressure and ground
vibration levels must meet the requirements of Australian Standard 2187.2 -

2006.

METEOROLOGICAL PARAMETERS

Adverse meteorological conditions have the potential to increase noise levels,
for example wind speeds up to 3m/s or temperature inversions, however wind
speeds above 5m/s (and rainfall) have the potential to generate extraneous and
erroneous noise events, which reduce the accuracy and confidence in measured

data.

As such, meteorological parameters will be evaluated prior to undertaking
works on site, to gain an understanding of the weather conditions and the

potential for variations in noise levels.

All noise measurements shall be accompanied by both qualitative description
(including cloud cover, approximate wind direction and speed) and
quantitative measurements of prevailing local weather conditions throughout
the survey period. Rainfall data will be collected from the rain gauge located
onsite. All other weather data for the monitoring period will be purchased
from the Bureau of Meteorology (BoM) website for the Lismore Observation
Station, which is programmed to continuously record the meteorological
parameters as shown in Table 7.1.

Meteorological Measurement Parameters

Measured l'arameter Sample Interval

Mean Wind Speed m/s 15 minutes
Mean Wind Direction degrees 15 minutes
Aggregate Rainfall Mm 15 minutes
Mean Air Temperature < 15 minutes
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7.6

7.7

PLANT & EQUIPMENT

During the attended noise measurements, the operator shall record any
significant quarry generated noise sources (ie. haul trucks, dozers, etc.). In
addition, the operator shall obtain copies of the relevant fixed plant and mobile
equipment shift logs to be included in the noise monitoring report.

MONITORING CRITERIA

The purpose of the noise and blast-monitoring program is to track potential
impacts of operations over time as quarrying continues, to demonstrate that
quarrying is not impacting on residential receptors,

Currently the EPL No 3384 for Blakebrook Quarry has in place existing
conditions for noise, blasting and vibration levels. These are provided in
Section 3.2.2,

The assessment criteria for noise, vibration and blasting for the expanded
operations will initially remain the same as stipulated in the EPL. The need for
calculating site specific trigger levels would be reviewed after two years of
operations once a data set is available,

Accounting For Annoying Noise Characteristics (Low Frequency Noise)

The INP states that a noise source may exhibit a range of particular
characteristics that increase annoyance, such as tones, impulses, low frequency
noise and intermittent noise.

Where this is the case, an adjustment (“modifying factor” penalty) is applied to
the source noise level received at an assessment point before it is compared with
criteria to account for the additional annoyance caused by the particular
characteristic.

Application of these modifying factors is described in Section 4 of the INP. The
INP provides the following definitions to support the modifying factor
corrections:

* Tonal Noise - containing a prominent frequency and characterised by a
definite pitch.

* Low Frequency Noise - containing major components within the low
frequency range (20 Hz to 250 Hz) of the frequency spectrum.

¢ Impulsive Noise - having a high peak of short duration or a sequence of such
peaks.

* Intermittent Noise - the level suddenly drops to that of the background noise
several times during the assessment period, with a noticeable change in noise
level of at least 5 dB.
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Table 7.2

7.8

The modifying factor corrections (and how they are applied) are presented in
Table 4.1 of the INP and vary depending on the noise characteristic being
assessed. All noise levels generated by the quarry, which may generate tonal
or low frequency content, will be assessed as part of the NBMP monitoring with
due regard to these modifying factor penalties, and in accordance with the

requirements presented in the INP.

Impulsive and intermittent noise, as defined by the INP, are not typical
characteristics of the quarry hence tonal and low frequency noise (LEN) are
most relevant to the quarry and those modifying corrections are reproduced in
Table 7.2 below.

Meteorological Measurement Parameters

Assessinent

Factor and When to Apply Correction  Comment

Measurement

Level of one-third octave band

exceeds the level of the adjacent
bands on both sides by:
s 5dB or more if the centre Narrow-
frequency of the band band
; containing the tone is frequency
One-third above 400 Hz. analysis
Tonal octave or = if the 5dB be
Noise narrow band e 8dBormoreif the centre ey -
analysis. frequency of the band required to
containing the tone is 160 precisely
to 400 Hz inclusive. detect
= 15 dB or more if the centre occurrence.
frequency of the band
containing the tone is
below 160 Hz.
C-
Measurement  Measure/assess Cand A zfilf:mf d
Low of C-weighted ~ weighted levels over same time tobe j:re
Frequency and A- period. Correction to be applied 5dB po—
Noise weighted if the difference between the two P
: to low-
level. levels is 15 dB or more.
frequency
noise.

RECORDING OF MONITORING RESULTS

Recording of Results

Upon receipt of each round of monitoring results, a suitably qualified person
(in this case, the Blakebrook Quarry Manager or nominated representative) will
enter all results into a spreadsheet/s that compiles all historical data. The results
will be reviewed for any obvious trends or exceedances of the relevant

assessment criteria.
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Abnormalities or Exceedance Protocol
In the event of any abnormalities or exceedances being identified, and

depending on the specific circumstances, the response will include some or all
of the following procedures:

* discuss the occurrence with an acoustics specialist or environmental scientist
with acoustic experience, to assess the consequence of the exceedance;

* discuss the occurrence with relevant authorities and formulate a plan of
action (if required);

* investigate the nature of the abnormality or exceedance;

* assess likely reasons for the occurrence;

® identify the potential impacts and consequence of the exceedance;
* resample and reanalyse if the results are questionable; and

* develop and implement mitigation strategies to prevent future exceedances.
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Table 8.1

ENVIRONMENTAL & OPERATIONAL PERFORMANCE

ROLES & RESPONSIBILITIES

The Blakebrook Quarry Manager will be responsible for the implementation of
this NBMP under the direction of the Manager (Commercial Services).

All quarry personnel and confractors are accountable through conditions of
employment or contracts with each individual responsible for ensuring that
their work complies with the procedures outlined in this NBMP. Further details
of the responsibilities of personnel are provided in Table 8.1. A diagram
outlining the organisational structure for implementing this NBMP is provided

at Figure 8.1.

Roles and Responsibilities

Manager (Commercial Services)

Timing

Action No. Action
NVBM.MCS.01 Ensure that CoA, Project Commitments and any At all times
other approval conditions are adhered to when
working in designated quarry expansion areas.

NVBM.MCS.02 Provide Lismore City Council, Environmental Prior to commencement
Protection Authority (EPA) and the Department of of construction
Planning & Environment (DPE) (and other
relevant stakeholders) with the opportunity to
contribute to the development of the Noise and
Blast Management Plan.

NVBM.MCS.03 Ensuring all staff and contractors are provided Prior to commencement
with induction regarding the significance of noise, of construction
vibration and lasting impacts as part of general
environmental management site induction and
ensuring that they know of agreed management
and mitigation.

NVBM.MCS.04 Ensuring all monitoring commitments made as As detailed in NBMP
part of the NBMP are executed
NVBM.MCS5.05 Ensuring monitoring is completed in response to When required

any complaints regarding noise and /or vibration.

Blakebrook Quarry Manager

Action No. Management Procedure Timing
B B

NVBM.OC.01 Ensure that CoA, Project Commitments and any ~Atall times
other approval conditions are adhered to when
conducting quarry operations.

NVBM.OC.02 Notifying the Manager of Commercial Services Prior to commencement
before undertaking any blasting works. of works

NVBM.OC.03 Ensuring all residential receptors are informed of Prior to commencement
all planned blasting works prior to commencement of works
of works
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Figure 8.1
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Blakebrook Quarry Manager

Action No. Management 'rocedure Timing,

NVBM.OC.04 If complaints are received regarding noise or When and if required
vibration, stop works that have the potential to
tmpact further and contact the Manager of
Commercial Services immediately.

Quarry Personnel and Contractors

Action No.
NVBM.QP.01

Management Procedure Timing

Ensure approval has been given by the Blakebrook Prior to commencement
Quarry Manager prior to undertaking any blasting  of works
works.,

BoP beessiamemeas oo

General Manager (LCC)

Director of Infrastructure (LCC)

Consultants Manager (Commercial
Services) (LCC)

Blakebrook Quarry
Manager (LCC)

I_ Staff (LCC) —l__ Contractors

Organisational Structure
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8.2

Table 8.2

8.3

STAKEHOLDER CONSULTATION SCHEDULE

The CoA prescribes the regulatory authorities and community groups to be
consulted in the preparation of the NBMP, These requirements are summarised

in Table 8.2.

NBMP Consultation Requirements

Regulatory Authority

Department of Planning & Environment  DPE is the lead agency in ensuring compliance
(DPE) with the requirements of the CoA, and will
review and approve amendments to the NBMP.

Environmental Planning Authority The EPA is to be involved in the preparation and

(EPA) revision of the NBMP to ensure that it complies
with the requirements of the CoA and other
NSW legislation, policy, and technical
requirements.

Draft copies of the NBMP will be provided to the appropriate authorities and
community groups, with a final version prepared taking into consideration
comments received. Any amendments or updates to NBMP will follow the

same process.

TRAINING & AWARENESS

Lismore City Council will provide training to its employees with respect to the
expansion works for Blakebrook Quarry. The objective of the training will be to
provide a base level understanding of their individual role in complying with
the NBMP. Training will also be provided for specific tasks to ensure employees
are competent to perform their required duties.

As part of the general site induction process, all quarry personnel will be made
aware of potential noise and vibration activities, including blasting, that could
impact on residential receptors. Those personnel specifically involved in
clearing, grubbing and ground disturbance works including topsoil removal
and excavation in close proximity to residents will be made aware of their
location and an assessment of the need for mitigation measures completed prior
to works commencing.

In accordance with the EM Strategy, Lismore City Council will also undertake
the following with respect to training and awareness:

* Hold daily pre-start talks;
* Hold “Toolbox” training/meetings; and

© Issue Project Environmental Alerts (if required)
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8.4

8.5

8.6

8.7

RECORD KEEPING & DOCUMENT CONTROL

Records are to be maintained for all noise, vibration, and blasting management
measures and monitoring. All records shall be kept for a minimum of seven
years, with record keeping and document control managed in accordance with
the requirements set forth in the EM Strategy.

To ensure that the correct procedures and plans are used on site, issue of the
EM Strategy, CoA, and/or other relevant document, and any associated
amendments that may be required, will be controlled using a document
register. The register will be retained at the site office.

SITE INSPECTIONS

Weekly inspections will be conducted by the Blakebrook Quarry Manager to
monitor work practices and identify non-conforming areas and activities or
work practices which could lead to potential environmental harm.

A Quarry Conditions Checklist will be used to record and report any
improvements required. The purpose of the inspections is to:

e provide a surveillance tool to ensure that safeguards are being implemented;
o identify where problems might be occurring (or have the potential to occur);

o identify where sound environmental practices are not being implemented;
and

e facilitate the identification and early resolution of problems.

EXTERNAL COMMUNICATION & NOTIFICATION

General information regarding the environmental performance of the quarry
and contact details regarding complaints will be available at all times through
Lismore City Council’s website.

Community Meetings will be held at least once per annum, where information
regarding the activities being undertaken at Blakebrook Quarry as well as
environmental performance information will be detailed.

Authorities will be kept informed regarding the operation and environmental
performance of the quarry through the Annual Reporting requirements of the
CoA.

COMPLAINT INVESTIGATION & RESPONSE CONTROL

Complaints regarding the Blakebrook Quarry will be received through the
existing Lismore City Council complaints handling process. Complaints
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8.8

regarding the quarry, whether received via email, telephone or written
communications are to be entered into a Complaints Register by Council staff.

Details that are to be logged by Council staff include:

e complainants name;

« telephone number/email address/ postal address;
o date of contact;

« nature of complaint; and

e« date transferred to Lismore City Council Commercial Services Compliance
division for response. A response will be provided within five (5) days of
receipt of the complaint.

The details of the complaint will be passed on to the Lismore City Council
Commercial Services Compliance division, with a response being provided
within five (5) days of receipt of the complaint. Management commits to
rectifying an activity that has caused a complaint as soon as practicable.

The Lismore City Council Commercial Services Compliance division will
respond to all complaints within five (5) days of receipt of the complaint, and
undertake actions to identify and initiate appropriate action in response to
complaint and follow-up contact with complainant as soon as practicable. A
record of discussion will be kept. Problems and/or issues will be reviewed and
procedures modified as appropriate. If the problem cannot be resolved by the
Blakebrook Quarry Manager, the Manager (Commercial Services) will become
involved to resolve the dispute.

Records of all complaints received are to be kept within Lismore City Council’s
Complaints Management System.

All quarry staff are responsible for reporting any complaints to the Blakebrook
Quarry Manager. Complaints must be made through the correct channel to
Lismore City Council in order to initiate follow-up action and contact with
complainant.

Dispure RESOLUTION PROCESS

In the case that a dispute between the complainant and Lismore City Council
arises with respect to the management and/or outcomes of the Complaint
Investigation and Response Protocol (Section 9.6), either party may refer to the
matter to the DPE for resolution.

If a matter is referred to the DPE, and the DPE is satisfied that the dispute is
genuine, the DPE will then commence an independent dispute resolution
process in order mediate between the two parties, in order to arrive atan agreed

outcome.
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9.1

9.2

9.3

REVIEW & REPORTING

Annual review and reporting is required to assess the outcomes of the NBMP,
review its effectiveness, and consider works undertaken againstannual budgets
and targets.

Any issues noted regarding the success of management works will be relayed

to the site manager on an ongoing basis so that relevant improvements can be
made.

EXTERNAL REPORTING

All external reporting required by the CoA or other obligation for Blakebrook
Quarry will be approved by the Manager (Commercial Services). This includes
management and monitoring documentation associated with this NBMP.

NON=-COMPLIANCE REPORTING PrROTOCOL

All non-compliance will be reported in accordance with the requirements of the
CoA that relate to incident reporting. The CoA require that where there is an
exceedance of the limits/performance criteria in the CoA that the DPE and
relevant agencies being informed within 24 hours.

In addition, within seven days of the date of the incident, a written report is to
be provided to the DPE and other relevant agencies detailing the following:
¢ date, time and nature of the exceedance/incident;

* cause (or likely cause) of the exceedance/ incident;
* describe what action has been taken to date; and
* describe the proposed measures to address the exceedance/incident.

Lismore City Council will meet the requirement of the DPE to address the cause
or impact of any incident within the required period as defined by the DPE.
Lismore City Council will maintain a register of accidents and incidents.

CONTINGENCY PLANNING & PROTOCOL

Should at any time the management and/or monitoring results of the NBMP be
determined to be negatively impacting a sensitive areas identified in the EAR
(ERM, 2009) for the Blakebrook Quarry expansion (e.g. endangered ecological
community) then the NBMP will be intensified to allow better identification and
understanding of the impacts, and facilitate design of appropriate mitigation
measures.
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9.4

9.5

Before any changes are made to the NBMP, Lismore City Council will consult
with DPE and obtain their approval. Subsequent to receipt of DPE approval, the
NBMP will be revised in line with any approved changes.

NOISE, AIR BLAST OVERPRESSURE & VIBRATION MONITORING REPORT

All routine monitoring results will be documented and reported with four
weeks of receiving monitoring results.

Monitoring reports will consist of the following information:
« Summary of attended noise monitoring results;

o Summary of vibration and air blast overpressure monitoring results;

e Predicted noise levels at each assessment location from the compliance noise
model completed as part of the detailed Noise Assessment undertaken by

ERM (summarised in Section 3 above);

« Measured/ calculated and/or operator estimated quarry LAeq(Period)
contributed noise levels for each monitoring location; and

e Details of any complaints relating to noise, blasting and/or vibration and
their state of resolution.

ANNUAL REVIEWS

Content of Annual Reviews

The results of the Monitoring Plan will be reviewed annually and reported in
the Annual Environmental Management Report (AEMR). With regard to Noise,
Vibration and Blasting monitoring, the AEMR will:

e include a summary of monitoring results;

e include an analysis of these monitoring results against the relevant
assessment criteria, monitoring results from previous years and predictions
from noise modelling;

« identify any trends in the monitoring results over the life of the development;

« draw conclusions about the possible causes of any trends and recommend
follow up investigation if required. If an identifiable cause is found,
recommend appropriatae remedial action;

o identify any non-compliance during the previous year; and

e describe what actions were, or are being taken to ensure compliance.
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9.6

Currently the Environment Protection Licence (EPL) for the site requires
reporting of the results of the air blast overpressure and ground vibration levels
as part of the Annual Return.

Environmental Performance Review

In accordance to the Minister's CoA, an annual environmental performance
Teview is to be prepared to the satisfaction of the DPE. The review will be

submitted by the end of March and in accordance with CoA Schedule 5,
Condition #11.

Should the monitoring show consistent results that demonstrate quarrying is
not impacting noise, vibration and air blast overpressure, a reduction of the
frequency of monitoring and range of analyses may be justified.

INDEPENDENT ENVIRONMENTAL AUDIT

Within three years of quarrying operation, and every three (3) years thereafter,
a major review of all monitoring data would be undertaken by a suitably
qualified person to assess what, if any, impacts to noise, vibration and air blast
overpressure have occurred as a result of the expanded operations.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 436793_NBMP/FINAL/ AUGUST 2m8
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GLOSSARY - ACOUSTICAL CONCEPTS AND TERMINOLOGY
What Is Noise And Vibration?
Noise

Noise is often defined as a sound, especially one that is loud or unpleasant or
that causes disturbance! or simply as unwanted sound, but technically, noise
is the perception of a series of compressions and rarefactions above and below

normal atmospheric pressure.
Vibration

Vibration refers to the oscillating movement of any object. In a sense noise is
the movement of air particles and is essentially vibration, though in regards
to an environmental assessment vibration is typically taken to refer to the
oscillation of a solid object(s). The impact of noise on objects can lead to
vibration of the object, or vibration can be experienced by direct transmission
through the ground, this is known as ground-borne vibration.

Essentially, noise can be described as what a person hears, and vibration as
what they feel.

What Factors Contribute To Environmental Noise?

The noise from an activity, like construction works, at any location can be
affected by a number of factors, the most significant being:

o How loud the activity is?
« How far away the activity is from the receiver?

o What type of ground is between the activity and the receiver location e.g.
concrete, grass, water or sand?

« How the ground topography varies between the activity and the receiver?
For example, is it flat, hilly, mountainous? Blocking the line of sight to a
noise source will generally reduce the level of noise.

e Any other obstacles that block the line of sight between the source to
receiver e.g. buildings or purpose built noise walls.

1 Copyright © 2011 Oxford University Press
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How to Measure and Describe Noise?

Noise is measured using a specially designed ‘sound level’ meter which must
meet internationally recognised performance standards. Audible sound
pressure levels vary across a range of 107 Pascals (Pa), from the threshold of
hearing at 20uPa to the threshold of pain at 200Pa. Scientists have defined a
statistically described logarithmic scale called Decibels (dB) to more
manageably describe noise.

To demonstrate how this scale works, the following points give an indication
of how the noise levels and differences are perceived by an average person:

* 0dB - represents the threshold of human hearing (for a young person with
ears in good condition).

® 50 dB - represents average conversation.
¢ 70 dB - represents average street noise, local traffic etc,
* 90 dB - represents the noise inside an industrial premises or factory,

* 140 dB - represents the threshold of pain - the point at which permanent
hearing damage may occur.

Human Response to Changes in Noise Levels

The following concepts offer qualitative guidance in respect of the average
response to changes in noise levels:

e Differences in noise levels of less than approximately 2 dB are generally
imperceptible in practice, an increase of 2 dB is hardly perceivable.

¢ Differences in noise levels of around 5 dB are considered to be
significant,

* Differences in noise levels of around 10 dB are generally perceived to be a
doubling (or halving) of the perceived loudness of the noise. An increase
0f 10 dB is perceived as twice as loud. Therefore an increase of 20 dB is four
times as loud and an increase of 30 dB is eight times as loud etc.

* Theaddition of two identical noise levels will increase the dB level by about
3 dBA. For example, if one car is idling at 40 dB and then another identical
car starts idling next to it, the total dB level will be about 43 dB.

¢ The addition of a second noise level of similar character which is at least
8 dB lower than the existing noise level will not add significantly to the
overall dB level.

* A doubling of the distance between a noise source and a receiver results
approximately in a 3 dB decrease for a line source (for example, vehicles
travelling on a road) and a 6 dB decrease for a point source (for example,
the idling car discussed above).
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e A doubling of traffic volume for a line source results approximately in a
3 dB increase in noise, halving the traffic volume for a line source results
approximately in a 3 dB decrease in noise.

Terms to Describe the Perception of Noise

The following terms offer quantitative and qualitative guidance in respect of
the audibility of a noise source:

« Inaudible / Not Audible - the noise source and/or event could not be
heard by the operator, masked by extraneous noise sources not associated
with the source. If a noise source is ‘inaudible’ its noise level may be
guantified as being less than the measured Laso background noise level,
potentially by 10 dB or greater.

o Barely Audible - the noise source and /or event are difficult to define by
the operator, typically masked by extraneous noise sources not associated
with the source. If a source is ‘barely audible’ its noise level may be
quantified as being 5 - 7 dB below the measured LA or Laeq noise level,
depending on the nature of the source e.g. constant or intermittent.

+ Just Audible - the noise source and/or event may be defined by the
operator, However there are a number of extraneous noise sources
contributing to the measurement. The noise level should be quantified
based on instantaneous noise level contributions, noted by the operator.

o Audible - the noise source and/or event may be easily defined by the
operator. There may bea number of extraneous noise sources contributing
to the measurement. The noise level should be quantified based on
instantaneous noise level contributions, noted by the operator.

« Dominant - the noise source and/ or event are noted by the operator to be
significantly ‘louder’ than all other noise sources. The noise level should
be quantified based on instantaneous noise level contributions, noted by

the operator.

The following terms offer qualitative guidance in respect of acoustic terms
used to describe the frequency of occurrence of a noise source during an
operator attended environmental noise measurements:

« Constant - this indicates that the operator has noted the noise source(s)
and/or event to be constantly audible for the duration of the noise
measurement e.g. an air-conditioner that runs constantly during the
measurement.

e Intermittent - this indicates that the operator has noted the noise source(s)
and/or event to be audible, stopping and starting intervals for the duration

of the noise measurement e.g. car pass-bys.

e Infrequent - this indicates that the operator has noted the noise source(s)
and/or event to be constantly audible, however; not occurring regularly or
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at intervals for the duration of the noise measurement €.g. a small number
of aircraft are noted during the measurement.

How to Calculate or Model Noise Levels?

There are two recognised methods which are commonly adopted to determine
the noise at particular location from a proposed activity. The first is to
undertake noise measurements whilst the activity is in progress and measure
the noise, the second is to calculate the noise based on known noise emission
data for the activity in question.

The second option is preferred as the first option is largely impractical in terms
of cost and time constraints, notwithstanding the meteorological factors that
may also influence its quantification. Furthermore, it is also generally
considered unacceptable to create an environmental impact simply to
measure it. In addition, the most effective mitigation measures are
determined and implemented during the design phase and often cannot be
readily applied during or after the implementation phase of a project.

Because a number of factors can affect how ‘loud’ a noise is at a certain
location, the calculations can be very complex. The influence of other ambient
sources and the contribution from a particular source in question can be
difficult to ascertain. To avoid these Issues, and to quantify the direct noise
contribution from a source/site in question, the noise level is often calculated
using noise modelling software packages. The noise emission data used in
may be obtained from the manufacturer or from ERM's database of measured
noise emissions,

Acoustic Terminology & Statistical Noise Descriptors

Environmental noise levels such as noise generated by industry, construction
and road traffic are commonly expressed in dBA. The A-weighting scale
follows the average human hearing response and enables comparison of the
intensity of noise with different frequency characteristics. Time varying noise
sources are often described in terms of statistical noise descriptors. The
following descriptors are commonly used when assessing noise and are
referred to throughout this acoustic assessment:

© Decibel (dB is the adopted abbreviation for the decibel) - The unit used
to describe sound levels and noise exposure. Itis equivalent to 10 times the
logarithm (to base 10) of the ratio of a given sound pressure to a reference
pressure.

® dBA - unit used to measure ‘A-weighted’ sound pressure levels. A-
weighting is an adjustment made to sound-level measurement to
approximate the response of the human ear.

®* dBC - wunit used to measure ‘C-weighted’ sound pressure
levels. C-weighting is an adjustment made to sound-level measurements
which takes account of low-frequency components of noise within the
audibility range of humans.
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dBZ or dBL - unit used to measure ‘Z-weighted’ sound pressure levels
with no weighting applied, linear.

Hertz (Hz) - the measure of frequency of sound wave oscillations per
second. 1 oscillation per second equals 1 hertz.

Octave - a division of the frequency range into bands, the upper frequency

limit.
1/3 Octave - single octave bands divided into three parts.

Leq - this level represents the equivalent or average noise energy during a
measurement period. The Leg, 15min noise descriptor simply refers to the Leq
noise level calculated over a 15 minute period. Indeed, any of the below
noise descriptors may be defined in this way, with an accompanying time
period (e.g. L10,15 minute) as required.

Lmax - the absolute maximum noise level in a noise sample.

LN - the percentile sound pressure level exceeded for N% of the
measurement period calculated by statistical analysis.

Lio - the noise level exceeded for 10 per cent of the time and is
approximately the average of the maximum noise levels.

L9o - the noise level exceeded for 90 per cent of the time and is
approximately the average of the minimum noise levels. The L90 level is
often referred to as the “background” noise level and is commonly used as
a basis for determining noise criteria for assessment purposes.

Sound Power Level (Lw) - this is a measure of the total power radiated by
a source. The Sound Power of a source is a fundamental property of the
source and is independent of the surrounding environment.

Sound Pressure Level (Lp) - the level of sound pressure; as measured at a
distance by a standard sound level meter with a microphone. This differs
from Lw in that this is the received sound as opposed to the sound
‘intensity” at the source.

Background noise - the underlying level of noise present in the ambient
noise, excluding the noise source under investigation, when extraneous
noise is removed. This is described using the Lago descriptor.

Ambient noise - the all-encompassing noise associated within a given
environment. It is the composite of sounds from many sources, both near
and far. This is described using the LAeq descriptor.

Cognitive noise - noise in which the source is recognised as being
annoying.
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Masking - the phenomenon of one sound interfering with the perception
of another sound. For example, the interference of traffic noise with use of
a public telephone on a busy street.

Industrial Noise Policy (INP) Terminology

The following terminology is from the NSW Environment  Protection
Authority - NSW Enuvironmental Noise Management - Industrial Noise
Policy (INP), January 2000 and relevant application notes:

Assessment Background Level (ABL) - is defined in the INP as a single
figure background level representing each assessment period (day, evening
and night). Its determination is by the tenth percentile method (of the
measured LA statistical noise levels) described in Appendix B on the INP.

Rating Background Level (RBL) - is defined in the INP as the overall single
figure background level representing each assessment period (day, evening
and night) over the whole monitoring period (as opposed to over each
24 hour period used for the ABL). This is the level used for assessment
purposes. It is defined as the median value of:

— All the day assessment background levels over the monitoring period
for the day;

= All the evening assessment background levels over the monitoring
period for the evening; or

- All the night assessment background levels over the monitoring period
for the night.

Extraneous noise - noise resulting from activities that are not typical of the
area. Atypical INP activities may include construction, and traffic
generated by holiday periods and by special events such as concerts or
sporting events. Normal daily traffic is not considered to be extraneous.

Most affected location(s) - locations that experience (or will experience)
the greatest noise impact from the noise source under consideration. In
determining these locations, one needs to consider existing background
levels, exact noise source location(s), distance from source (or proposed
source) to receiver, and any shielding between source and receiver.

Noise criteria - the general set of non-mandatory noise level targets for
protecting against intrusive noise (for example, background noise plus
5 dB) and loss of amenity (for example, noise levels for various land uses).

Noise limits - enforceable noise levels that appear in conditions on
consents and licences. The noise limits are based on achievable noise levels
which the proponent has predicted can be met during the environmental
assessment. Exceedance of the noise limits can result in the requirement for
either the development of noise management plans or legal action.
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Project Specific Noise Levels - target noise levels for a particular noise
generating facility. They are based on the most stringent of the intrusive
criteria or amenity criteria. Which of the two criteria is the most stringent
is determined by measuring the level and nature of existing noise in the
area surrounding the actual or propose noise generating facility.

Compliance - the process of checking that source noise levels meet with
the noise limits in a statutory context.

Non-compliance - development is deemed to be in non-compliance with
its noise consent/ licence conditions if the monitored noise levels exceed
its statutory noise limit by more than 2 dB.

Feasible and Reasonable measures - feasibility relates to engineering
considerations and what is practical to build. reasonableness relates to the
application of judgement in arriving at a decision, taking into account the

following factors:

- Noise mitigation benefits (amount of noise reduction provided,
number of people protected);

- Cost of mitigation (cost of mitigation versus benefit provided);
- Community views (aesthetic impacts and community wishes); and

—  Noise levels for affected land uses (existing and future levels, and
changes in noise levels).

Meteorological Conditions - wind and temperature inversion conditions.

Temperature Inversion - an atmospheric condition in which temperature
increases with height above the ground.

Adverse Weather - weather effects that enhance noise (that is, wind and
temperature inversions) that occur at a site for a significant period of time
(thatis, wind occurring more than 30% of the time in any assessment period
in any season and/or temperature inversions occurring more than 30% of

the nights in winter).
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Table A.1

Table A.2

Operator Attended Noise Measurements

Table A.1 below presents typical abbreviations that are used to describe
common noise sources that may be noted during environmental noise
measurements.

General Field Note Abbreviations

Noise Source Abbreviation
‘Wind-blown vegetation’ WBV
‘Car pass-by’ CP
‘Operator Noise’ OP
‘Animal Noise’ AN
‘Distant Traffic’ DT
'Near Traffic’ NT
‘Aircraft Noise AN
‘Metal on Metal contact’ MMC

During operator attended noise measurements, the sound level meter will
present the instantaneous noise level and record acoustical and statistical
parameters. In certain acoustical environments, where a range of noise
sources are audible and detectable, the sound level meter cannot measure a
direct source noise level and it is often necessary to account for the
contribution and duration of the sources,

Noted Percentile Contribution - Table 4.2 presents noise level deductions
that are typically applied based on the percentage contribution of a noise
source(s). Noted Time Contribution - Table A.3 presents noise level
deductions that may be applied based on the percentage of time that a noise
source(s) is audible during a 15 minute measurement.

Where the noise emission from a source is clearly detectable and the
coniribution can be measured, these deductions are not necessary.

Noise Level Deductions - Noted Percentile Contribution

Percentage Contribution Noise Level Adjustment, dBA
5% -13.0
10% -10.0
15% -8.2
20% -7.0
25% 6.0
30% 52
35% 4.6
40% 4.0
45% 35
50% -3.0
55% 26
60% 22
65% -19
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Table A.3

A2

Percentage Contribution Noise Level Adjustment, dBA
~70% 15
75% -1.2
80% -1.0
85% 07
90% -0.5
95% 0.2
100% 0.0

1. EXAMPLE: the measured LAeq, 15 minute noise level is 49 dB and the site contribution
was observed to be 10% of this level (extraneous noise sources were noted to dominate
the measurement), therefore the LAeq, 15 minute noise level deduction is 10 dB, with a
resultant noise level contribution of approximately 39 dB.

Noise Level Deductions - Noted Time Contribution

Event Duration (minutes) Noise Level Adjustment, dBA
1 -11.8
2 8.8
3 -7.0
4 5.7
5 4.8
6 4.0
7 33
8 27
9 2.2

10 -1.8
11 1.3
12 -1.0
13 0.6
14 03
15 0.0

1. EXAMPLE: the measured LAeq, 15 minute noise level contribution of an excavator was
noted to be 56 dB, however it was only audible for 6 minutes during the 15 minute
measurement period, therefore the LAeq, 15 minute noise level deduction is 4 dB, with
a resultant noise level contribution of approximately 52 dB.

VIBRATION - GLOSSARY OF TERMS, DEFINITIONS AND METHODOLOGY

How to Measute and Control Vibration

Vibration refers to the oscillating movement of any object. In relation to
construction projects, ground-borne vibration is the most likely outcome of
works and potentially has three (3) effects on vibration sensitive receivers,

these are:

e Ground-borne vibration that may cause annoyance.

e Ground-borne vibration that may have adverse effect on a structure e.g. a
building.

« Regenerated noise due to ground-borne vibration.
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Each of these potential effects can be assessed in accordance with the relevant
standard.  Perceptible levels of vibration often create concern for the
surrounding community at levels well below structural damage guideline
values; this issue needs to be managed as part of the vibration monitoring
program.

Vibration is typically measured using specific devices that record the velocity
or acceleration at a designated receiver location - usually being the closest
premises to works. Modern vibration monitoring devices will typically
capture amplitude data for the three (3) orthogonal axes being, the transverse,
longitudinal and vertical and also the frequency at which the measured
vibration event occurs.

Monitoring of this level of detail enables analysis of significant vibration
events to determine compliance with relevant guidelines such as the NSW
Department of Environment and Conservation - NSW Environmental Noise
Management - Assessing Vibration: a Technical Guideline (the NSW vibration
guideline), February 2006 and the German Institute for Standardisation - DIN
4150 (1999-02) Part 3 (DIN4150-3) - Structural Vibration - Effects of Vibration on
Structures.

Vibration propagates in a different manner to noise and can be difficult to
control depending on the frequency of the source in question, although
identifying the strategy best suited to controlling vibration follows a similar
approach to that of noise. This includes elimination, control at the source,
control along the propagation path and control at the receiver and/or a
combination of these, such as no work/respite periods.

Vibration Descriptors
The following terms are often used to describe measured vibration levels.
* Parameter - an attribute with a value - for example, weighting.

* Particle Velocity - the instantaneous value of the distance travelled by a
particle per unit time in a medium that is displaced from its equilibrium
state by the passage of a sound or vibration wave.

¢ Peak Component Particle Velocity (PCPV) - is the highest (maximum or
peak) particle velocity which is recorded during a particular vibration
event over the three (3) axes. PCPV is measured in the unit, mm/’s.

* Phase - the relative position of a sound wave to some reference point, the
phase of a wave is given in radians, degrees, or fractions of a wavelength.

* Acceleration - the change in velocity over time. Acceleration is dependent
on the velocity and the frequency of the vibration event (velocity is a
vector), as such acceleration changes in two ways - magnitude and/or
direction. Acceleration is measured in the unit, m/s2,
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Perceptible - vibration levels that a receiver of building occupant may
'feel. 0.2mm/s is typically considered to be the human threshold for

perception of vibration.

Geophone or accelerometer - the transducer/device typically used to
measure vibration.

Damage - is defined in DIN 4150-3 to include minor non-structural effects
such as cosmetic damage or superficial cracking in paint or cement render,
the enlargement of cracks already present, and the separation of partitions
or intermediate walls from load bearing walls.

Vibration Dose Value (VDV) - a concept outlined in the NSW vibration
guideline, which is a calculative approach to assessing the impact of
intermittent vibration or extended periods of impulsive vibration. VDV
require the measurement of the overall weighted RMS (Root Mean Square)
acceleration levels over the frequency range 1Hz to 80Hz. To calculate
VDV the following formula (refer Section 2.4.1 of the guideline) is used:

VDV = Ba' (r)dt] -.

Where VDV is the vibration dose value in m/sl7%, a (t) is the frequency-
weighted RMS of acceleration in m/s? and T is the total period of the day
(in seconds) during which vibration may occur.

MIC - Maximum Instantaneous Charge or explosive charge mass (kg)
detonated per delay (any 8ms interval).

SD (m) - The scaled distance for air-blast and ground vibration from the
charge to the receiver.
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Annex B

EPA Correspondence

96



Louis Penny
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From:
Sent:
To:

Cc:
Subject:

Attachments:

Good afternoon Janelle,

Louis Penny

Monday, 20 August 2018 5:15 PM

‘Janelle.Bancroft@epa.nsw.gov.au'

'Eleisha Went'; Paul Douglass

0436793 Blakebrook Quarry - Noise & Blast Management Plan - EPA Review
(Condition #5, Schedule 3)

0436793 Blakebrook Quarry_NBMPﬁvB.I#OZAugla_jFINAL}.pdf

ERM Reference: 0436793

It was good to talk with you this afternoon regarding the Blakebrook Quarry Noise & Blast Management Plan

(NBMP).

As discussed, the NBMP for Blakebrook Quarry is required to be prepared in consultation with the EPA - as per
Condition #5, Schedule 3 of the Minister’s Conditions of Approval.

Accordingly, please now find attached of the updated NBMP for EPA review, and agreement.

If you would like to discuss, please do not hesitate to let me know.

Thanking you,

Louis

Louis Penny

Principal Town & Environmental Planner IQId Planning Team Lead

ERM

Level 4, 201 Leichhardt Street | Spring Hill | QLD 4000

PO Box 1400 | Spring Hill |

QLD 4004

T +61 7 3839 8393 | Dir +61 7 3007 8433

E louis.penny@erm.com

\

| W www.erm.com

ERM 1he business of sustainabiity
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Noise Monitoring Results

(2017)
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Ambience Audio Services
Acoustic Measurement and Analysis

15 Tamarind Close
Richmond Hill NSW 2480

Phone: 02 6625 1733
Mobile: 0429 405 070

Results of Noise Monitoring

Blakebrook Quarry
186A Keerrong Road
Blakebrook NSW 2480

Prepared for

Northern Rivers Quarry & Asphalt
186A Keerrong Road
Blakebrook NSW 2480

Prepared by
Garry Hall
November 14™ 2017
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Blakebrook Quarry Noise Monitoring Results — November 2017
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1 INTRODUCTION

Ambience Audio Services conducted noise monitoring of quarry operations for
Northern Rivers Quarry & Asphalt at Blakebrook via Lismore, northern NSW. The
noise monitoring was requested by the Commercial Services Co-ordinator for NRQA,
Mr Kurt Bezjak, to measure and report on quarry operational noise levels at the
closest affected residential receiver locations.

Noise monitoring was conducted on the 7! and 9" of November 2017 with full quarry
operating conditions and suitable weather conditions. Measurements were
conducted over 2 days due to excessive wind on the 7' being unable to complete all
receiver locations. Measurements were also attempted on the 2™ but a breakdown
occurred so measurements without the quarry operating were conducted at one of

the receiver locations.

Quarry operations while noise monitoring was conducted included crushing and
stockpiling on the eastern side of the quarry floor, asphalt production at the mobile
plant at the top of the quarry and trucks and loaders on the internal haul roads. A
diagram of equipment operating on the quarry floor during noise monitoring at
residential receivers is provided in Appendix D

To assist with the interpretation of some of the terminology used in this report,
Appendix A provides definitions of acoustic terms. Appendix B is a chart of everyday

sound pressure levels.
2 NOISE MONITORING REQUIREMENTS

The noise monitoring requirements for the Blakebrook Quarry are outlined in Section
6.2 of the Noise, Vibration and Blasting Sub Plan 08/04/11 prepared by
Environmental Resources Management Australia (ERM).

Extracts of the relevant parts are copied below.

6.2.2 Noise and Vibration and Blasting Monitoring Locations

Noise, vibration and blasting monitoring will be undertaken at the nearest
residential receptors marked as locations 1 to 6 on Figure 6.1.
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6.24 Noise, Vibration and Blasting Monitoring Methodology

Operator - attended noise measurements shall be conducted at Locations 1 to
4, Location 6 and Location 9 (refer Figure 6.1) to quantify and characterise the
maximum (LAmax), the energy equivalent (LAeq), and background (LA90)
noise levels from ambient noise sources and quarrying operations over a
15 minute measurement period.

The operator shall quantify noise emissions and estimate the LLAeq(Period)
noise contribution during day time activities from each of the quarrying
operations, as well as the overall level of ambient noise,

During attended monitoring, digital recordings will be conducted to allow for
additional post analysis of the quarry noise levels and source identification.

All acoustic instrumentation employed throughout the monitoring program
shall meet with the requirements of AS 1259.2-1990, “Sound Level Meters”.

Instrument calibration shall be checked before and after each measurement
survey, with the variation in calibrated levels not exceeding +0.5 dBA.

To mcasure blasts a blast monitor will be employed that records air blast and
vibration levels once riggered by an electronic trigger connected to shot firing
swilch. Thatis, when the shot is fired, the monitor will be triggered by means
of a hardwire switch and will start recording and capture the blast event. This
will ensure that the event captured is the blast, significantly red ucing the
influence of other extraneous sources that could affect the measurement.

6.2.5 Meteorological Parameters

All noise measurements shall be accompanied by both qualitative description
(including cloud cover, approximate wind direction and speed) and
quantitative measurements of prevailing local weather conditions throughout
the survey period.

6.2.7 Assessment Criteria

The purpose of the noise, vibration and blasting monitoring program is to
track potential impacts of operations over Hime as quarrying continues, to
demonstrate that quarrying is not impacting on residential receptors.

Currently the EPL No3384 for Blakebrook Quarry has in place existing
conditions for noise, blasting and vibration levels which are as follows:

L6.1 Noise from the preniises must not exceed:
(@) 35dB(A) I.Aeq(15 minute) during the day (7am to 6pn1) Monday to Saturday;
Where LAeq means the equivalent continuous noise level — the level of noise

equivalent to the energy-average of noise levels Occurring over a nicasurenent
period.

Ambience Audio Services 14/11/2017 Page 4 of 24
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The closest noise sensitive receivers and required noise manitoring locations are
indicated in figure 6.1 from the ERM Noise, Vibration and Blasting Sub Plan, which is

copied on the following page.

Noise monitoring at locations 1,2,3 and 4 were conducted within 30m of the
residential dwelling in the direction of the quarry. Location 6 was conducted at the

road frontage.

In April 2016, the owner and permanent resident at Location 9 provided the NSW
Department of Planning and Environment a signed letter confirming a private
agreement between Blakebrook Quarry and Sensitive Receiver No.9, that they agree
to exceedances in noise levels from quarry operations. No noise monitoring was
conducted at Location S.

Table 21  Noise Monitoring Receiver Locations

Receiver | Street Address
Location
1 28 Keerrong Rd Biakebrook
2 166 Keerrong Rd Blakebrook
3 190 Keerrong Rd Blakebrook
4 365 Booerie Creek Road Booerie Creek
6 280 Booerie Creek Rd Booerie Creek
Note:

Some street addresses on Keerrong Road have been changed from the previous
assessments due to updated surveying.

Receiver 1 was 122 now 28

Receiver 2 was 126 now 166

Ambience Audio Services 14/11/2017 Page 5 of 24
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3 MEASUREMENT PROCEDURE AND RESULTS

3.1 Instrumentation

Table 3.1  Instrumentation for Noise Monitoring

Instrument Serial # Calibration Date
Briel and Kjeer 2250 Sound Level Meter 2449940 October 2016
Briiel and Kj=er 2250 Sound Level Meter 3006868 September 2017
Brilel and Kjaer Acoustical Calibrator model 4231 2292735 October 2017

The sound level meters (SLM) used during the noise survey conform to Australian
Standard 1259 "Acoustics - Sound Level Meters", (1 990) as type 1 precision sound
level meters and have an accuracy suitable for both field and laboratory use.

The meters’ calibrations were checked before and after the measurement periods
with a Bruel and Kjeer acoustical calibrator model 4231. No significant system drift

occurred over the measurement periods.

The SLMs and calibrator have been checked, adjusted and aligned to conform to the
Britel and Kjeer factory specifications and issued with conformance certificates. The
internal test equipment used is traceable to the National Measurement Laboratory at

CSIRO, Lindfield, NSW.
3.2 Measurement Procedures
Measurements were made in general accordance with procedures laid down in:

1. Australian Standard AS 1055.1-1997: ‘Acoustics - Description and
measurement of environmental noise - General procedures’;

2. The NSW Government Industrial Noise Policy (2000) EPA 00/1 (INP).

The microphone of a B&K 2250 SLM was mounted on a 1.5m high tripod and a Bruel
and Kjeer outdoor windscreen fitted to the microphone. The SLM was located on a
flat area of land above the cliff face where the working equipment was used, to
monitor noise levels while measurements were being conducted at the receiver
locations (see Appendix D). The SLM was set to record continuously for the duration
of receiver monitoring with 1 second samples. A sound recording was conducted

simultaneously.

The microphone of another B&K 2250 SLM was mounted on a 1.5m high tripod and
a Bruel and Kjeer outdoor windscreen fitted to the microphone. The SLM was used at
the various receiver locations to monitor noise levels while the quarry was operating
under full load conditions. The noise monitoring location was within 30m of the
residential dwelling in the general direction of the quarry depending on vegetation

and cattle in paddocks.

A 15 minute period was recorded at each location with 1 second samples with a
simultaneous sound recording.

Ambience Audio Services 14/11/2017
Blakebrook Quarry Noise Monitoring Results — November 2017
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3.3 Weather Conditions

Weather conditions were generall
were taken at each receiver loca

y good for acoustic measurements. Observations

tion.

Table 3.2 Observed Weather Conditions at Receiver Locations

Weather Conditions at Receiver Locations Nov 2017

Date Time Receiver | Temp Relative Wind Wind Cloud
Humidity Dir
T % Speed Cover
(mis)

2-Nov | 9:05am 4 22 70 Caim 28 | seattered high eloud
2-Nov | 10:30am 4 24 64 Calm 38 _| Scattered high cloud
7-Nov | 8:15am 4 21 80 Calm 78 | Low Ciouds
7Nov | 8:45am 6 2 | 75 1-1.5 | SSW | 78 || Clouds
7-Nov | 9:00am 6 2 | 75 1-2 SSW | 78 | {ow Clouds
7-Nov 9:40am 1 23 66 2-35 SSE 88 | |Low Clouds
9-Nov | 8:10am 2 20 80 0-1 SE o8
9-Now 8:50am 3 21 65 05-15 sw 1/8 | Scallered high cloud
8-Nov | 9:15am 1 22 55 15-25 S 2/8 | Scallered high cloud

The meteorological data for Lismore Air
the monitoring period was downioaded

is provided in Tables 3.3 and 3.4.

port (approximately 7kms to the south) for
from the Bureau of Meteorology website and

Table 3.3 Weather Observations at Lismore Airport 07/11/2017

l

Lismore Airport Tuesday 07/11/2017

Wind
Date /Time | Temp € | Rel. Humidity % Dir. Speed

km/h | m/s
07/10:00am 229 65 SSE 26 7.2
07/09:30am 216 69 SSE 25 7.2
07/09:00am 21.4 73 SSE 22 6.1
07/08:30am 213 81 s 19 53
07/08:00am 20.6 82 S 19 53
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Table 3.4 Weather Observations at Lismore Airport 09/11/12017

Lismore Airport Tuesday 09/11/2017
Wind
Date /Time | Temp € | Rel. Humidity % oy Speed
km/h | m/s
07/10:00am 20.1 65 sw | 13 | 36
07/09:30am 189 67 SwW 17 4.7
07/09:00am 19.1 68 SSW| 19 | 53
07/08:30am 17.7 68 SSE | 17 | 47
{ 07/08:00am 16.7 70 ssw| 15 | 42

3.3 Measurement Results

The measurements were conducted over 3 days due to equipment breakdown and
inclement weather.

Table 3.5 Measurement Results

Summary of Measured Noise Levels at Receivers - 02,07,09 Nov 2017
Receiver and | Date Start time Elapsed | Larmax | Lceq | Laog | Lceq Larto | Larso
Measurement time [dB] [dB] | [dB] | Laeq | [dB] | [dB]
# [dB]
R1 M1 07/11/2017 | 09:39:18 AM | 0:15:00 676 |67.0 490|180 | 51.7 | 432
R1 M2 09/11/2017 | 09:18:38 AM | 0:15:00 565 |57.8|432 | 146 | 457 | 38.0
R2 09/11/2017 | 08:11:54 AM | 0:15:00 618 |558 | 454 | 105 | 489 | 327
R3 09/11/2017 | 08:46:47 AM | 0:15:00 666 |B3.1 447 | 184 | 457 | 349
R4 M1 02/11/2017 | 09:02:11 AM | 0:15:00 598 |481 1395 | 85 | 425 | 31.2 |
R4 M2 02/11/2017 | 10:18:33 AM | 0:15:00 511 |479|376| 103 | 414 | 315
R4 M3 07/11/2017 | 08:14:32 AM | 0:15:00 647 | 532 447 | 85 | 447 | 343
R6 M1 07/11/2017 | 08:45:35 AM | 0:15:00 742 | 527|445 | 82 | 451 | 355
R6 M2 07/11/2017 | 09:00:54 AM | 0:15:00 | 66.4 | 569|455 | 11.4 | 464 | 357
Note:

The above results are the ambient noise levels and includes noise from the rural
surroundings and quarry noise if audible. No tonal, low frequency or impulsive noise
characteristics from the quarry operations were observed at the receiver locations.
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Table 3.6 Noise Observations at Receiver Locations

Noise Observations at Receiver Locations (All measurements 15 mins)
Receiver and | Date Start time Observed Noise Sources Quarry Noise
Measurement
#
Birds, distant traffic on Quarry, audible at
) Nimbin Road, local traffic on | times — rack
Bil i 07/1/2017 | 09:39:18 AM Keerrong Rd, dog barking, crusher — breeze
wind in trees, cattle dependant
Birds, distant traffic on Quarry not
e Nimbin Road, local traffic on | audible
R1 M2 09/11/2017 | 09:18:38 AM Keerrong Rd, dog barking,
wind in trees
Birds, local traffic on Quarry just barely
R2 09/11/2017 | 08:11:54 AM Keerrong Rd, distant cattle, audible
distant overhead aircraft
Birds, local traffic on Quarry just
A Keerrong Rd, distant audible
R3 091112017 | 08:46:47 AM overhead aircraft, insects, occasionally
wind in trees
| Birds, distant overhead Quarry not
. aircraft, insects, very distant operating
| R4 M1 0211172017 | 0g:02:11 Am | el insects, ve
roadworks
Birds, distant overhead Quarry not
R4 M2 02/11/2017 | 10:19:33 AM aircraft, insects, distant operating
people talking
Birds, distant overhead Quarry not
R4 M3 07/11/2017 | 08:14:32 AM | aircraft, insects, very distant | audible
road noise at times
= Birds, wind in trees, distant Quarry not
R6 M1 07/11/2017 | 08:45:35 AM people talking audible
Birds, local traffic on Booerie Quarry not
. Creek Rd, distant dog audible
R6é M2 07/11/2017 | 09:00:54 AM barking, wind in trees, cattle,
distant overhead aircraft
Ambience Audio Services 14/11/2017 Page 10 of 24
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4 DISCUSSION OF RESULTS

The measurements were undertaken while the quarry was operating under normal
operating conditions (see Appendix D for diagram for location of equipment). A
second noise logger was located above the quarry floor as a reference for quarry

crushing operations noise levels.

The measured results in Table 3.5 are from the combined noise of the quarry (if
audible) and the ambient noises.

At Receiver 1, a second recording was conducted on the 9! as the wind had picked
up on the 7! and wind in trees noise levels were higher. The background noise
levels (Lago,15min) were lower on the oth but distant traffic from Nimbin Road was
underlying for most of the time. There was audible quarry noise (rock crusher) on the
7ih with changes in breezes and possibly larger rocks being crushed for several brief
periods 10 -15 seconds during the 15 minute monitoring period. It was observed that
noise levels were 40 — 45 decibels for these brief periods. The quarry was not
audible at other times. It is estimated that the quarry Laeq,15 min IS below the Project
Specific Noise Level of 35 dB(A).

At Receiver 2, quarry noise was just barely audible when no other noises were
present. It is estimated that the quarry LAeq.15 min is below 33dB(A).

At Receiver 3, quarry noise was just audible occasionally. Observed levels were 35 —
40 dB(A). Quarry noise appeared to be tipping at the overburden stockpile. It is
estimated that the quarry Laeq,15 min is below 33dB(A).

At Receiver 4, two 15 minute periods were recorded on the 2™ when equipment was
broken down and the crushing was not operating. The wind conditions were calm
and background was 31.2 and 31.5. The quarry was not audible on the 7" when the
quarry was operating under load conditions. The Lago,1smin had increased
approximately 3 decibels to 34.3. It is estimated that the quarry Laeg.15min is below

33dB(A).

At Receiver 6, the quarry was not audible. Lago,15min Wa$ 35.5 and 35.7 due to moving
foliage. It is estimated that the quarry Laeq.15 min is below 35dB(A).

Ambience Audio Services 14/11/2017 Page 11 of 24
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5 SUMMARY

A noise monitoring survey was conducted to assess compliance of quarry
operational noise levels at the Northern Rivers Quarry and Asphait quarry at
Blakebrook. Measurements were undertaken with calibrated noise monitoring
equipment and conducted in general accordance with procedures laid down in
Australian Standard AS 1055.1-1997 and the NSW Industrial Noise Policy.

The Blakebrook Quarry operates under EPL No. 3384, Condition L6.1 stipulates that
noise from the premises must not exceed 35dB(A) Laeq,1smin during the day (7am to
6pm) Monday to Saturday.

Measurements were conducted at 5 receiver locations while the quarry was
operating under load conditions. The quarry was not audible at Receiver locations 4
and 8. The quarry was just barely audible at Receiver location 2 and just audible for
brief periods at Receiver locations 1 and 3.

The quarry operational noise levels (Laeg,15min) were not able to be accurately
assessed at residential receiver monitoring locations as the qua rry noise was not
audible or just audible for short periods of time.

It is estimated from the recorded Lago,15 min levels and observations that the quarry

noise levels are below the Project Specific Noise Level of 35 dB(A) Leg,15mins at
Receiver locations 1, 2, 3, 4 and 6.

Garry Hall

Acoustic Consultant

Ambience Audio Services
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APPENDIX A
Definitions of Terms

Sound pressure level (SPL): A measurable quantity of the size or ampiitude of the
pressure fluctuations (sound waves) above and below normal atmospheric pressure.
Sound pressure levels are measured in decibels.

Decibels (dB): a ratio of energy flows. When used with sound measurement, it is the ratio
between a measured quantity and an agreed reference level. The dB scale is logarithmic
and uses the threshold of hearing of 20 Pa (micro pascals) as the reference level. This
reference level is defined as 0 dB.

One useful aspect of the decibel scale is that it gives a much better approximation to the
human perception of relative loudness than the Pascal scale. This is because the ear reacts
to a logarithmic change in level, which corresponds to the decibel scale where 1 dB is the
Same relative change every on the scale. Refer Appendix B

Tonality: Noise containing a prominent frequency and characterized by a definite pitch.
Spectral characteristics: The frequency content of noise.

“A” frequency weighting: The method of frequency weighting the electrical signal within a
noise-measuring instrument to simulate the way the human ear responds to a range of
acoustic frequencies. The symbols for the noise parameters often include the letter “A" (e.g.,
Laeq, dBA) to indicate that frequency weighting has been included in the measurement.

usually specify the time weighting (F, S, or I) to use.

Laeg: The A-weighted continuous noise level. A widely used noise parameter that calculates
a constant level of noise with the same energy content as the varying noise signal being
measured. The time in minutes, which the measurement was sampled, is indicated with a

following number. e.g. Laeqisis a 15 minute sample.

Lan: The A-weighted sound pressure level that is exceeded for N per cent of the time over
which a given sound is measured. e.g. Laso is the A-weighted sound pressure level that is
exceeded for 90% of the time over which a given sound is measured. Lagois commonly used
to describe the background noise level for community noise assessments.

Ambient noise: The all-encompassing noise associated within a given environment. It is the
composite of sounds from many sources, both near and far,

Extraneous noise: Noise resulting from activities that are not typical of the area, Atypical
activities may include construction, and traffic generated by holiday periods and by events
such as concerts or sporting events. Normal daily traffic is not to be considered extraneous.

Background noise: The underlying level of noise present in the ambient noise, excluding
the noise source under investigation, when extraneous noise is removed. This is described

using the Laso descriptor.

Intrusive Noise: Refers to noise that intrudes above the background level by more than 5
decibels.

Ambience Audio Services 14/11/2017 Page 13 of 24
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APPENDIX B
Comparison of Sound Pressure Levels
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Our hearing covers a wide range of sound pressures —a ratio of over a million to one. The
dB scale makes the numbers manageable.

Reproduced from

Environmental Noise Briel and Kjaer Sound & Vibration Measurements A/S
2000, 2001
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APPENDIX C
Logged Levels at Receiver Locations — Graphs

Graph C.1 Receiver 1 07/11/2017
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Graph C.3 Receiver 2 09/11/2017
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Graph C.4 Receiver 3 09/11/2017
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Graph C.5 Receiver 4 02/11/2017 Background — Quarry Not Operating M1
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Graph C.7 Receiver 4 07/11/2017
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Graph C.9 Receiver 6 07/11/2017 M2
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Graph C.10 Measured Noise Levels at Top of Quarry Above Crushing 07/11/2017
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Graph C.11 Measured Noise Levels at Top of Quarry Above Crushing 09/11/2017
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Appendix D
Quarry Operations 7' and 9" November 2017

top of quarry

Source — Google Earth — Image Date 17/02/2017

Note : Aerial photo not of operations on 7th and 9th of November 2017
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Crushing Operations 07, 09 November 2017

2 jaw crushers

4 screen decks

1 cone crusher

1 VSI crusher

4 excavators

2 dump trucks

2 front end loaders

various haul trucks
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Mobile Asphalt Plant November 2017
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ANNEXURE E — BLAKEBROOK QUARRY NOISE, VIBRATION AND
BLAST MONITORING SUB PLAN
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1.1

1.1.1

BACKGROUND

Lismore City Council (LCC) has been granted Project Approval by the NSW
Minister for Planning under Section 75] of the Environmental Planning &
Assessment Act 1979 to expand its existing quarrying operations (the Project) at
Blakebrook to supply the Northern New South Wales area and local markets
with high quality hard rock for road construction and building materials.

The approved expansion is to increase the extraction rate at the quarry from
182,000 tonnes per annum to 600,000 tonnes per annum and the use of mobile
crusher plant within the quarry pit. This increased extraction will be sourced
from within the existing quarry pit, and from the approved expansion area.

The Blakebrook Quarry is located approximately 7 kilometres north west of
Lismore on the Nimbin Road on Lot 102 DP 817730 and Lot 1 DP 845473 (184
and 184A Keerrong Road) Lismore. As outlined in the Environmental
Management System (EMS), the Project has undergone a number of
investigations as part of detailed Environmental Assessment (EA) in order to
evaluate the extent of impact of the noise, vibration and blasting from the
proposed quarry expansion on the environment.

SUMMARY OF PREVIOUS N OISE ASSESSMENTS AND INVESTIGA TIONS

A detailed Noise Assessment was undertaken by ERM to assess the potential
noise impacts of the proposed expansion of Blakebrook Quarry on the
surrounding environment. This report is summarised below and a complete
copy is provided in Annex A.

Introduction

The noise assessment considered the following:

¢ potential noise and vibration impact at noise assessment locations from
existing and proposed operational noise from the quarry, including
blasting; and

® potential noise impact at noise assessment locations due to increased traffic
flows to and from the quarry expansion.

Noise modelling was conducted in accordance with the Environmental Noise
Model (ENM). Guidelines for the noise assessment are those stipulated by the
NSW Department of Environment, Climate Change and Water (DECCW)
(formerly Department of Environment and Climate Change (DECC)) in the
Environmental Criteria for Road Traffic Noise (ECRTN) (1999) and the
Industrial Noise Policy (INP) (2000), and in the Australian and New Zealand
Environment and Conservation Council (ANZECC) (1990) in the Guidelines to
Minimise Annoyance Due to Blasting Overpressure and Ground Vibration.
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1.1.2

1.1.3

Methodology

Six residential properties were identified as being potentially affected by noise
associated with the quarry expansion and were therefore used as noise
assessment locations (referred to as noise assessment locations 1 to 6) in the
Blakebrook Quarry Noise Assessment (ERM, 2008b).  Their locations are
illustrated on Figure 2.1 within the abovementioned report.

Four noise modelling scenarios were created for the Blakebrook Quarry
assessment, which were:

o Existing Operation - models the noise currently generated by the existing
operations and provides a useful baseline scenario for comparative
purposes;

s Proposed Overburden Stripping - models the future noise generated by a
combination of existing and proposed equipment, including overburden
stripping equipment. This represents the worst case scenario noise levels
as overburden stripping plant typically operate at the surface without
shielding or bunding. Overburden stripping is conservatively estimated to
be undertaken for periods of two weeks at a time;

e Proposed Central Operation - models future noise generated by a
combination of existing and proposed equipment. Proposed additional
equipment includes mobile screening and crushing plant that will be
located centrally in the main pit; and extractive machinery, such as an
excavator that will be added to the proposed southern pit; and

o Proposed Northern Operation - models identical equipment to the
Proposed Central Operation with the proposed equipment located at the
northern end of the pit.

Results
Noise Modelling

The predicted noise levels for noise assessment locations 1, 3, 4 and 6 are in
compliance with project specific criteria for all modelled operating scenarios.
Both noise assessment locations 2 and 5 are deemed compliant for the majority
of the modelled operating scenarios.

At location 2 the noise levels are comparable to existing levels as the dominant
noise source is the existing jaw crusher.

The resultant noise levels at location 5 are being driven by the plant
equipment at the (new) southern pit. As this equipment has been modelled at
or near the surface, these results are considered conservative. The predicted
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‘Overburden Stripping’ noise level at location 5 is above the nominated
criteria. The predicted operational noise is comparable to existing noise at
some of the assessment locations and given the limited duration, noise impact
is not considered significant.

Although predicted levels due to the quarry expansion marginally exceed
existing noise levels at noise assessment locations 1, 2 and 5 it is important to
note that the INP addresses ‘Existing Situation’ in Chapter 10 and states:

“Where existing noise emissions exceed the project-specific noise level, the
regulatory authorities and the noise-source manager need to negotiate achievable
noise limits for the site. The project-specific noise levels should not be applied as
mandatory noise limits......achievable noise limits result from applying all feasible
and reasonable noise control measures.”

Construction Noise

There will be no significant construction activities that are likely to add to
received noise levels at residences.

Road Traffic Noise

Based on 2006 daily traffic volumes of 3,200 vehicles per day and a linear
growth rate of 2.2%, non site related traffic on Nimbin Road is forecast at 4,100
vehicles per day for the year 2018. This volume of traffic is equivalent to a
noise level of 65dB(A) Leql5hr. This complies with DECCW criteria as site
related traffic noise on Nimbin Road will increase existing road traffic noise by
1dB on average over a 15 hour period, which is under the 2dB

recommendation.
Blasting Noise and Vibration

As Blakebrook Quarry is currently undertaking changes to its blasting regime,
historic reports were not felt to be representative of new blasting scenarios.
An indicative assessment was therefore undertaken by ERM.

Vibration and overpressure levels for the Blakebrook Quarry were found to be
within the accepted guidelines for nearby residences. As blasting will be
carried out for the life of the quarry, each blast should be carefully designed
and monitored to ensure that PPV and overpressure criteria continue to be
met at residential locations.
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2.1

2.2

PURPOSE AND OBJECTIVES

PURPOSE

The primary purpose of this Noise, Vibration and Blasting Monitoring Sub-
Plan (NVBM Sub-Plan) is to provide procedures to:

describe how Lismore City Council (LCC) will manage and control risks
associated with noise, vibration and blasting during the expansion of the
quarry;

ensure that the relevant stakeholders including LCC, Department of
Environment, Climate Change and Water (DECCW) and Department of
Planning (DoP) are involved in the formulation and implementation of this
NVBM Sub-Plan;

address the requirements of applicable legislation and any ongoing
approvals as they are applicable to the Project;

meet the Project Conditions of Approval (CoA)

meet the existing Environment Protection Licence requirements for noise at
Blakebrook Quarry; and

address the requirements of the Project Environmental Assessment Report
(EA) (ERM, 2009).

This plan provides procedures and actions that may need to be implemented
to avoid or minimise the Project noise, vibration and blasting impacts.

OBJECTIVES

Noise, Vibration and Blasting Monitoring Sub-Plan (NVBM Sub-Plan)
objectives established for the Project works are to:

identify environmental obligations and legislative requirements applicable
to Noise, Vibration and Blasting Monitoring during the Project;

describe the specific environmental management requirements and
strategies for environmental elements, define objectives and set targets for
environmental performance;
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e to provide ongoing monitoring of noise, vibration and blasting levels in the
vicinity of the quarry, to allow prompt identification of any increased
impacts;

o to demonstrate how any potential impacts on surrounding residential
receivers will be managed and mitigated;

e consult with the DECCW, DoP and LCC during the preparation and
implementation (as required) of this NVBM Sub-Plan; and

define key roles and responsibilities.
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3.1

Table 3.1

3.2

NOISE, VIBRATION AND BLASTING IMPACTS AND LEGISLATIVE
OBLIGATIONS

ENVIRONMENTAL IMPACTS

The Project activities that are most likely to have the potential to result in
noise and vibration impacts on residential receivers will be quarrying
activities including operating machinery, blasting, and transport of materials
on and off site for the expansion of the quarry. Table 3.1 summarises the
activities and potential impacts, and provides a risk analysis assuming no
mitigation measures or control are put in place. The risk assessment process is
described in Section 3.3 of the Project EMS.

Table 5.1 provides a summary of the key potential risks for noise, vibration
and blasting along with appropriate mitigation measures to manage those
risks. Risks are summarised according to their potential to impact residential
receivers and are assessed for likelihood on a scale of low, medium or high.

Environmental Impacts and Risk Analysis (assuming no mitigation)

N1 Quarrying Activities  including Increase in noise impacts at
excavation and crushing of material residential receptors
N2 Blasting to expand Quarry Increase in vibration and Low
noise impacts on residential
receivers
N3 Transport of material on and off Increase in traffic Low
site movements increasing noise
on surrounding roads
Note:  Risk Rankings  High - Serious impacts and potential repercussions
Moderate - Significant impacts and potential repercussions
Low - Minor impacts and potential repercussions

As stated, the above risk ranking assumes no mitigation or control measures
are in place in response to the identified risk. By implementing the measures
outlined in this NVBM Sub-Plan the identified risks will be able to be
managed to an acceptable level, such that that the risk would be considered
negligible.

LEGISLATION AND POLICIES

The applicable legal and other requirements related to noise, vibration and

blasting and environmental management for the Project are outlined in Table
32.
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Table 3.2

3.3

Legal and Other Requirements for Environmental Management

Commonwealth Legislation

Environment Protection and Biodiversity Conservation Act 1999
State Legislation

Environmental Planning and Assessment Act 1979

Protection of the Environment Operations Act 1997

Protection of the Environment Operations (General) Regulations 2009
Protection of the Environment Operations (Noise Control) 2008
Regional Planning Document

North Coast Regional Environmental Plan 1988 (NCREP)

Local Government

Lismore Local Environmental Plan 2000 (Lismore LEP)

MINISTER’S CONDITIONS OF APPROVAL

Pursuant to section 75B(1) of the EP&A Act, the Project was declared to be a
project under Part 3A of the Act and project approval has been received from
the Minister for Planning.

The Minister’s Conditions of Approval specifically relating to noise and
blasting are as follows:

Noise Mitigation

2. The proponent shall install noise amenity bunds as described in the EA within 1
month of the date of the approval of the Landscape and Biodiversity Management
Plan (see condition 27 of schedule 3).

3. The proponent shall replace all reverse alarm beepers with low frequency ‘duck
quack’ beepers prior to 31 December 2010.

Impact Assessment Criteria

4. The Proponent shall ensure that the noise generated by the project does not exceed
the noise impact assessment criteria in Table 1.

Table 1 Noise impact assessment criteria dB(A) LAeq (15min)

Location 36
All other locations 35
Notes:

« Tointerpret the locations referred to above, see the figure in Appendix 3 of MCOA.
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= Notse generated by the project is to be measured in accordance with the relevant requirements, and
exemptions (including certain meteorological conditions), of the NSW Industrial Noise Palicy.

® The noise limits do not apply if the Proponent has an agreenient with the relevant owner/s of these
residences/land to generate higher noise levels, and the Proponent has advised the Department in
writing of the terms of this agreement.

Operating Hours

5. The Proponent shall comply with the operating hours in Table 2

Table 2 Operating Hours
Quarrying Operations Monday to Friday

Saturday

Sunday and Public Holidays
Notes:

*  Maintenance activities may be conducted outside the hours in Table 3 provided that the activities are
not audible at any privately-owned residence,

* This condition does not apply to delivery of material if that delivery is required by police or other
authorities for safety rensons, andfor the operation or personnel or equipment are endangered. In such
circumstances, notification is fo be provided to DECCW and the affected residents as soon as possible,
or within a reasonable period in the case of emergency.

Noise Monitoring

6. The Proponent shall prepare and implement a Noise Monitoring Program for the
project to the satisfaction of the Director-General. This program must:

@) be submitted to the Director-General for approval prior to 30 June 2010;
b) include annual attended noise monitonng;

c) include details of how the noise performance of the project would be
monitored; and

d) include a noise monitoring protocol for evaluating compliance with the noise
criteria in this approval.

Airblast Overpressure Limits
7. The Proponent shall ensure that the airblast overpressure level from blasting at

the project does not exceed the criteria in Table 3 at any residence on privately-
owned land.
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Table 3 Airblast overpressure impact assessment criteria

Airblast overpressure level (dB(Lin Peak}) Allowable exceedance
115 5% of the total number of blasts in a 12 month period
120 0%

Notes:

o  The overpressure values in Table 3 apply when the measurements are performed with equipment
having a lower cut-off frequency of 2 Hz or less. If the instrumentation Ias a higher cut-off frequency
a correction of 5dB should be added to the measured value. Equipment with a lower cut-off frequency
exceeding 10 Hz should not be used.

s The airblast overpressure noise limits do not apply if the Proponent has an agreement with the
relevant owner/s of these residences/land to generate higher airblast overpressure noise levels, and the
Proponent has advised the Department in writing of the terms of this agreement.

Ground Vibration Impact Assessment Criteria

8. The Proponent shall ensure that the ground vibration level from blasting, or any
other activity at the project, does not exceed the levels in Table 4 at any residence

on privately-owned land.

Table 4 Ground vibration impact assessment criteria

Peak particle velocity (mmy/s) Allowable exceedance
5 5% of the total number of blasts in a 12 month period
10 0%

Note:

e The ground vibration limits do not apply if the Proponent has an agreement with the relevant
owner/s of these residences/land to generate higher ground vibration levels, and the Proponent has
advised the Department in writing of the terms of this agreement.

Blasting Hours

9. The Proponent may only carry out blasting on site between 10 am and 3 pm
Monday to Friday, with no blasting on weekends or public holidays.

Blasting Frequency

10. The Proponent shall not carry out more than 2 blasts a month on site, averaged
over a 1 year period.

Property Inspections

11. Prior to 30 June 2010, the Proponent shall advise all landowners within 2 km of
proposed blasting activities, and any other landowner nominated by the Director-
General, that they are entitled to a property inspection to establish the baseline
condition of the property.
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12. If the Proponent receives a written request for a property inspection from any
such landowner, the Proponent shall:

(a) commission a suitably qualified person, whose appointment has been approved
by the Director- General, lo inspect and report on the condition of any
building or structure on the land, and recommend measures to mitigate any
potential blasting impacts; and

(b) give the landowner a copy of this property inspection report.

Note: It is preferable for the property inspection to be carried out prior to the
commencement of blasting activities on the site, and the Proponent should
facilitate this occurring wherever possible

Property Investigations

13. If any landowner within 2 km of proposed blasting activities, or any other
landowner nominated by the Director-General, claims that his/her property,
including  vibration-sensitive infrastructure such as water supply or
underground irrigation mains, has been damaged as a result of blasting at the
project, the Proponent shall within 3 months of receiving this request:

(@) commission a suitably qualified person whose appointment has been approved
by the Director-General to investigate the claim and prepare a property
investigation report; and

(b) give the landowner a copy of the report.

If this independent investigation confirms the landowner’s claim, and both
parties agree with these findings, then the Proponent shall repair the damage 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 Director-
General for resolution.

Monitoring

14. Prior to 30 June 2010, the Proponent shall prepare and implement a detailed
Blast Monitoring Program for the project, in consultation with DECCW, and to
the satisfaction of the Director-General.

This report addresses the abovementioned requirements.
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EXISTING ENVIRONMENT PROTECTION LICENCE (EPL) CONDITIONS

The DECCW Environment Protection Licence No 3384 (EPL) for Blakebrook
Quarry has in place existing conditions for noise, air blast overpressure and
vibration levels which are as follows:

L6.1 Noise from the premises must not exceed:
(a) 35dB(A) LAeq(15 minute) during the day (7am to 6pm) Monday to Saturday;

Where LAeq means the equivalent confinuous noise level - the level of noise
equivalent to the energy-average of noise levels occurring over a measurement
period.

L6.2 The air blast overpressure level from blasting operations in or on the premises
must not exceed:

(a) 115 dB (Lin Peak) for more than 5% of the total number of blasts during each
reporting period; and

(b) 120 dB (Lin Peak) at any time.

At the most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence or
noise sensitive location and the licensee as to an alternative overpressure level.

L6.3 The ground vibration peak particle velocity from blasting operations carried out
in or on the premises must not exceed:

(a) 5mm/s for more than 5% of the total number of blasts carried out on the
premises during each reporting period; and

(b) 10 mmy/s at any time.

At the most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence or
noise sensitive location and the licensee as to an alternative ground vibration
level.

This report has considered the existing EPL conditions in this Plan.

RELATED MANAGEMENT PLANS

This Noise, Vibration and Blasting Monitoring Sub-plan forms part of an
overarching Environmental Management System (EMS) for the Project.
Where relevant, reference should also be made to the other Sub-Plans for the
Project listed in Table 3.3.
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Table 3.3

3.6

Table 3.4
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Relevant Project Sub-Plans

Number

EMSP 2 Air Quality Monitoring Program

EMSP 3 Groundwater Menitoring and Management Program
EMSP 4 Soil and Water Management

EMSP 5 Landscape and Biodiversity Management

EMSP 6 Abon‘gfnal Cultural Heritage Management

EMSP 7 Traffic I-'\/[‘anagemer-lt- . .

GUIDELINES AND STANDARDS

The guidelines referenced in relation to the noise, vibration and blasting
management for the Project are listed in Table 3.4. Preparation of this NVBM
Sub-Plan has been based on the requirements provided in these documents.

Environmental Standards, Policies and Guidelines

Environmental
Risk Issue

Environmental Criteria for Road Traffic Noise, 1999 (DECCW)

Noise, vibration  NSW Industrial Noise Policy, 2000 (DECCW)

and blasting Technical Basis for Guidelines to Minimise Annoyance Due to Blasting

Overpressure and Ground Vibration, 1990 (ANZECC)
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Table 4.1

ROLES AND RESPONSIBILITIES

All quarry personnel and contractors are accountable through conditions of
employment or contracts with each individual responsible for ensuring that
their work complies with the stated EMS procedures.

An organisational structure for the Project is provided in Section 6.1 of the
EMS. For the purpose of implementing the NVBM Sub-Plan, the roles and
responsibilities of the key players are provided in Table 4.1 below.

Roles and Responsibilities

NVBM.MC5.01

NVBM.MCS.02

NVBM.MCS.03

NVBM.MC5.04

NVBM.MCS5.05

Action No.

NVBM.OC.01

NVBM.OC.02

NVBM.OC.03

NVBM.OC.04

Action No.

Ensure that Conditions of Project Approval (CoA),
Project Commitments and any other approval
conditions are adhered to when working in
designated Project areas.

Provide Lismore City Council (LCC), Department
of Environment Climate Change and Water
(DECCW) and Department of Planning (DoP) and
other relevant stakeholders with the opportunity to
contribute to the development of the NVBM Sub-
Plan.

Ensuring all staff and contractors are provided with
induction regarding the significance of noise,
vibration and blasting impacts as part of general
environmental management site induction and
ensuring that they know of agreed management
and mitigation.

Ensuring all monitoring commitments made as part
of the NVBMS are executed

Ensuring monitoring is completed in response to
any complaints regarding noise and /or vibration.

7 Operations Coordinator

Ensure that CoA, Project Commitments and any
other approval conditions are adhered to when
working in designated Project areas.

Notifying the Manager of Commercial Services
before undertaking any blasting works.

Ensuring all residential receptors are informed of
all planned blasting works prior to commencement
of works

If complaints are received regarding noise or
vibration, stop works that have the potential to
impact further and contact the Manager of
Commercial Services immediately.

Quarry Personnel and Contractors

Management Procedure

At all times.

Prior to
commencement of
construction

Prior to
commencement of
construction

As detailed in the
NVBMS
When required

Timing
At all times

Prior to
commencement of
works

Prior to
commencement of
works

When and if
required

Fiming
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Figure 4.1

NVBM.QP.01

Ensure approval has been given by the Quarry
- Operations Coordinator prior to undertaking any
blasting works.

Prior to
commencement of
works

Figure 4.1 below provides the EMS management structure that also applies for
Noise, Vibration and Blasting Monitoring.

DoP

General Manager (LCC)

Director of Infrastructure
(LCC)

Consultants

Manager Commercial

Services (LCC)

Quarry Operations
Coordinator (LCC)

Contractors

Staff (LCC) I

Noise, Vibration and Blasting Monitoring Sub-Plan Organisational Chart
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MANAGEMENT STRATEGIES AND MITIGATION

The list of the work practices that will be used to control environmental
impacts during quarry expansion phase of the Project are provided in Table
5.1. This table provides a summary of the key potential risks of noise,
vibration and blasting on residential receptors along with appropriate
mitigation measures to manage those risks. Risks are summarised according
to their potential to impact residential receptors and are assessed for
likelihood on a scale of low, medium or high.

The relevant procedural guidelines are also shown in the table which contain
the detailed actions for each of the environmental issues and should be
referred to during the Project.
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5.1

Table 5.2

5.2

STAKEHOLDER CONSULTATION

Consultation with DECCW, the DoP and LCC has been undertaken
throughout the planning process of the Project. A Copy of the NVBM Sub-
Plan was provided to the DECCW, the DoP and LCC for comment. Responses
received are included in Annex B with a summary of concerns/comments and
responses outlined in Table 5.2.

Stakeholder Consultation

' Documents
Sent

Group Concern/Comment Response

Department of ~ Framework — Awaiting reply. Awaiting reply.
Environment, EMS &
Climate NVBM Sub-
Change and Plan
Water
Department of EMS & Awaiting reply. Awaiting reply.
Planning NVBM Sub-
Plan

Should further responses be received following the approval of this Sub-Plan,
all reasonable and feasible actions will be incorporated into the Sub-Plan.

MITIGATION MEASURES

Several noise mitigation measures are currently in place at the Blakebrook
Quarry and will continue to be employed throughout the proposed expansion.
These measures are summarised as follows:

o the operating hours of the quarry are restricted to between 7am and 6pm
Monday to Friday, and 7:00am to 3:00pm on Saturdays;

e road traffic noise created by the haul trucks accessing the site is
ameliorated by imposing a speed limit of 40km/h in the site and
compression braking is prohibited whilst on-site;

e a 4m earth bund is located adjacent to overburden stripping plant that is
not shielded by permanent bunding. (This was not included in the
modelled results); and

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0066641 NOISE, VIBRATION AND BLASTING MONITORING SUB-PLAN
FINAL/B ArriL2011
18

147



c-dda

5.3

Blakebrook Quariy Noise, Vibration and Blasting Monitoriog Sub-Flan

Uncontiolled when Printed: Revision B

* altended noise monitoring (encompassing noise assessment locations) and
plant equipment audits will be undertaken on an annual basis for
compliance purposes.

Noise experienced at sensitive receivers is expected to be progressively
reduced as the quarry expansion proceeds, through implementation of the
following measures:

* plant will be relocated to greater pit depths throughout the life of the
quarry to further reduce noise at receiver locations; and

* no additional noise producing activities, plant or equipment will be
introduced at the site.

Implementation of the above mentioned mitigation measures will control
noise levels emanating from the Blakebrook Quarry.

TRAINING AND AWARENESS

As part of the general site induction process, all Project personnel will be
made aware of potential noise and vibration activities, including blasting, that
could impact on residential receptors.

Those personnel specifically involved in clearing, grubbing and ground
disturbance works including topsoil removal and excavation in close
proximity to residents will be made aware of their location and an assessment
of the need for mitigation measures completed prior to works commencing.
This will be undertaken as part of the induction process and will be followed
up by toolbox talks prior to working in areas outside of the existing quarry
footprint.

Awareness will also be raised, as part of the tool box talk process, that on
receipt of any complaints for noise or vibration, works are to cease and the
environmental coordinator informed.
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Date: april 2011

INSPECTION AND MONITORING

INSPECTIONS

Site Inspections

Routine inspections of work areas will be conducted by the Quarry Operation
Coordinator to monitor work practices and identify non-conforming areas and
activities or work practices which could lead to potential increase to noise
and/or vibration levels,

Where a non-compliance with nominated performance goals is detected, an
Incident Notice will be raised by the Quarry Operations Coordinator as
outlined in the EMS.

NOISE, VIBRATION AND BLASTING MONITORING

Objectives

The noise measurement procedures employed throughout the monitoring
program shall be guided by the requirements of AS1055-1997 “Acoustics -
Description and Measurement of Environmental Noise” and the NSW
Industrial Noise Policy.

Vibration and air blast overpressure measurement and procedures employed
throughout the monitoring program shall be guided by the requirements of
AS 60068.3.8-2004 “Supporting Documentation and Guidance - Selecting Amongst
Vibration Tests” and the Australian and New Zealand Environment and
Conservation Council (ANZECC) (1990) Guidelines to Minimise Annoyance Due
to Blasting Overpressure and Ground Vibration.

Noise, vibration and blasting monitoring will:
* ensure the quarry is operating as anticipated with respect to impacts of

noise, vibration and blasting on residential receptors ;

* gauge the impact (if any) of the extraction activities on the noise and
vibration level across the site;

* identify any unforseen noise or vibration impacts from the quarry
operations on residential receptors;
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Date: April 2011

+ implement measures to prevent any as yet unforseen impacts from the
proposed expansion of the quarry; and

o verify that the quarry is achieving its environmental objectives.

Noise and Vibration and Blasting Monitoring Locations

Noise, vibration and blasting monitoring will be undertaken at the nearest
residential receptors marked as locations 1 to 6 on Figure 6.1.

Noise, Vibration and Blasting Monitoring Schedule

Noise, shall be conducted on an annual basis and/or in response to any
complaints and consist of operator attended noise monitoring and spot checks
of equipment. The frequency of monitoring will be reviewed after the first 12
months of operation to determine future monitoring requirements.

Air blast overpressure and ground vibration levels must be measured at the
most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence
or noise sensitive location and the licensee as to an alternative level - for all
blasts carried out in or on the premises.
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Noise, Vibration and Blasting Monitoring Methodology

Operator - attended noise measurements shall be conducted at Locations 1 to
4, Location 6 and Location 9 (refer Figure 6.1) to quantify and characterise the
maximum (LAmax), the energy equivalent (LAeq), and background (LA90)
noise levels from ambient noise sources and quarrying operations over a
15 minute measurement period.

The operator shall quantify noise emissions and estimate the LAeq(Period)
noise contribution during day time activities from each of the quarrying
operations, as well as the overall level of ambient noise.

During attended monitoring, digital recordings will be conducted to allow for
additional post analysis of the quarry noise levels and source identification.

All acoustic instrumentation employed throughout the monitoring program
shall meet with the requirements of AS 1259.2-1990, “Sound Level Meters”.

Instrument calibration shall be checked before and after each measurement
survey, with the variation in calibrated levels not exceeding +0.5 dBA.

To measure blasts a blast monitor will be employed that records air blast and
vibration levels once triggered by an electronic trigger connected to shot firing
switch. That is, when the shot is fired, the monitor will be triggered by means
of a hardwire switch and will start recording and capture the blast event. This
will ensure that the event captured is the blast, significantly reducing the
influence of other extraneous sources that could affect the measurement.

Instrumentation used to measure the airblast overpressure and ground
vibration levels must meet the requirements of Australian Standard 2187.2 -
2006.

Meteorological Parameters

All noise measurements shall be accompanied by both qualitative description
(including cloud cover, approximate wind direction and speed) and
quantitative measurements of prevailing local weather conditions throughout
the survey period.

Meteorological measurements shall be guided by the requirements of
AS 2923-1987 “Ambient Air-Guide for Measurements of Horizontal Wind for
Air Quality Applications” and the DECCW. Rainfall data will be collected
from the rain gauge located on-site. All other weather data for the monitoring
period will be purchased from the Bureau of Meteorology (BOM) website for
the Lismore Observation Station which is programmed to continuously record
the meteorological parameters as shown in Table 6.1.
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Table 6.1 Meteorological Measurement Parameters

Measured Parameter Sample Interval

Mean wind speed m/s 15 minute

Mean wind direction Degrees 15 minute

Aggregale rainfall mm 15 minute

Mean air temperature c® 15 minute
6.2.6 Plant and Equipment Observations and Log

During the attended noise measurements, the operator shall record any
significant quarry generated noise sources (i.e. haul trucks, dozers, etc). In
addition, the operator shall obtain copies of the relevant fixed plant and
mobile equipment shift logs to be included in the noise monitoring report.

6.2.7 Assessment Criteria

The purpose of the noise, vibration and blasting monitoring program is to
track potential impacts of operations over time as quarrying continues, to
demonstrate that quarrying is not impacting on residential receptors.

Currently the EPL No3384 for Blakebrook Quarry has in place existing
conditions for noise, blasting and vibration levels which are as follows:

L6.1 Noise from the premises must not exceed:
(a) 35dB(A) LAeq(15 minute) during the day (7am to 6pm) Monday to Saturday;

Where LAeq means the equivalent continuous noise level - the level of noise
equivalent to the energy-average of noise levels occurring over a measurement
period.

L6.2 The air blast overpressure level from blasting operations in or on the premises
must not exceed:

(a) 115 dB (Lin Peak) for more than 5% of the total number of blasts during each
reporting period; and

(b) 120 dB (Lin Peak) at any time.

At the most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence or
noise sensitive location and the licensee as to an alternative overpressure level.

L6.3 The ground vibration peak particle velocity from blasting operations carried out
in or on the premises must not exceed:

ErVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0066641 NOISE, VIBRATION AND BLASTING MONITORING 5UB-PLAN
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6.3.1

(a) 5mm/s for more than 5% of the total number of blasts carried out on the
premises during each reporting period; and

(b) 10 mmy/s at any time.

At the most affected residence or noise sensitive location that is not owned by the
licensee or subject to a private agreement between the owner of the residence or
noise sensitive location and the licensee as to an alternative ground vibration
level.

The assessment criteria for noise, vibration and blasting for the expanded
operations will initially remain the same as stipulated in the EPL. The need
for calculating site specific trigger levels would be reviewed after two years of
operations once a data set is available.

REVIEW AND REPORTING OF MONITORING RESULTS

Review of Monitoring Results

Upon receipt of each round of monitoring results, a suitably qualified person
will enter all results into a spreadsheet/s that compiles all historical data. The
results will be reviewed for any obvious trends or exceedances of the relevant
assessment criteria. In the event of any abnormalities or exceedances being
identified, and depending on the specific circumstances, the response might
include some or all of the following procedures:

° discuss the occurrence with an acoustics specialist or environmental
scientist with acoustic experience, to assess the consequence of the

exceedance;

* discuss the occurrence with relevant authorities (e.g. DECCW) and
formulate a plan of action (if required);

° investigate the nature of the abnormality or exceedance;

* assess likely reasons for the occurrence;

* identify the potential impacts and consequence of the exceedance;
* resample and reanalyse if the results are questionable; and

* develop and implement mitigation strategies to prevent future
exceedances.
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6.3.2

6.3.3

Noise, Air Blast Overpressure and Vibration Monitoring Report

All routine monitoring results will be documented and reported with four
weeks of receiving monitoring results.

Monitoring reports should consist of the following information.
* Summary of attended nojse monitoring results;
* Summary of vibration and air blast overpressure monitoring results;

* Predicted noise levels at each assessment location from the compliance
noise model completed as part of the detailed Noise Assessment
undertaken by ERM (refer Annex A);

® Measured/ calculated and/or operator estimated quarry LAegq(Period)
contributed noise levels for each monitoring location; and

® Details of any complaints relating to noise, blasting and/or vibration and
their state of resolution.

Annual Review

The results of the Noise, Vibration and Blasting Monitoring Program would be
reviewed annually and reported in the Annual Environmental Management
Report (AEMR). With regard to Noise, Vibration and Blasting monitoring, the
AEMR will;

* include a summary of monitoring results;

® include an analysis of these monitoring results against the relevant
assessment criteria, monitoring results from previous years and predictions
from noise modelling;

° identify any trends in the monitoring results over the life of the
development;

¢ draw conclusions about the possible causes of any trends and recommend
follow up investigation if required. If an identifiable cause is found,
recommend appropriate remedial action;

* identify any non-compliance during the previous year; and

* describe what actions were, or are being taken to ensure compliance,
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6.3.4

6.3.5

6.3.6

Currently the Environment Protection Licence (EPL) for the site requires
reporting of the results of the air blast overpressure and ground vibration
levels as part of the Annual Return.

Major Review

After two years of quarrying operation, a major review of all monitoring data
would be undertaken by a suitably qualified person to assess what, if any,
impacts to noise, vibration and air blast overpressure have occurred as a result
of the expanded operations.

Should the monitoring show consistent results that demonstrate quarrying is
not impacting noise, vibration and air blast overpressure, a reduction of the
frequency of monitoring and range of analyses might be justified.

Contingency

Conversely to above, should the monitoring results at any time indicate that
quarrying may be impacting noise, vibration and air blast overpressure levels,
then the monitoring program may need to be intensified to allow better
identification and understanding of those impacts and allow for the
formulation and design of appropriate mitigation measure as may be deemed
necessary.

Before any changes are made to the monitoring program, LCC would consult
with DoP and obtain their approval.

The NVBM Sub-Plan would be revised in line with any approved changes t0
the monitoring and reporting programs.

Reporting Non-compliances

In the event of a potential exceedance of the relevant noise, vibration and/or
air blast overpressure emission criteria, the respective operations’
Environmental Officer shall be promptly informed of the location, the margin
of exceedance and the source of emission, if it has been identified. The
monitoring results, weather and relevant operating data shall be documented
and forwarded to the respective Environmental Officer so that the matter can
be investigated and appropriate actions undertaken accordingly.

Additional noise measurement methods such as near field monitoring or
unattended directional noise monitoring may be utilised to investigate noise
emissions in relation to noise complaints, or to determine compliance with the
approval conditions where potential non-compliances have been measu red or
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I2ate: April 2011

are difficult to quantify from operator-attended or unattended noise
measurements.
6.3.7 Community information & Complaints

In the event of a complaint, additional noise monitoring may be required to be
undertaken. Depending on the type of complaint and location, several
measurement methods and techniques can be utilised to identify the noise
source causing the complaint. Such methods may be:

e Operator attended measurement at the affected location combined with
audio recordings or at an alternate representative location;

s Unattended noise monitoring;
o Real-time noise monitoring combined with audio recordings;
e By calculation from near field measurements; and

e A combination of any or all the methods shown.
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Annex A

Noise Assessment Report
(ERM, 2009)
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Blakebrook Quarry
Noise and Blasting
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July 2009

Reference: 0066641RP1

For and on behalf of
Environmental Resources Management
Australia

Approved by: Steve O’Connor
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Signed:

Position: Partner

Date July 2009

This report has been prepared in accordance with the
scope of services described in the contract or agreement
between Environmental Resources Management
Australia Pty Ltd ACN 002 773 248 (ERM) and Lismore
City Council. The report relies upon data, surveys,
measurements and results taken at or under the
particular times and conditions specified herein. Any
findings, conclusions or recommendations only apply to
the aforementioned circumstances and no greater
reliance should be assumed or drawn by Lismore City
Council. Furthermore, the report has been prepared
solely for use by Lismore City Council and ERM accepts
no responsibility for its use by other parties
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INTRODUCTION

This report has been prepared for Lismore City Council, to assess
environmental noise associated with the proposed expansion of the
Blakebrook quarry.

This assessment considers the following:

* Potential noise and vibration impacts at noise assessment locations from
existing and proposed operational noise from the quarry, including
blasting; and

* Potential noise impacts at noise assessment locations due to increased
traffic flows to and from the quarry expansion,

Noise modelling has been conducted with Environmental Noise Model (ENM)
software; which is widely accepted as a reliable method of predicting noise
levels from industrial sources. Noise modelling conservatively assumes
concurrent operation of all equipment during each stage as described in
Section 5.2, the noise modelling results section of this report.

Guidelines for this noise assessment are those stipulated by the NSW
Department of Environment and Climate Change (DECC) in the
Environmental Criteria for Road Traffic Noise (ERCTN) (1999) and the
Industrial Noise Policy (INP) (2000), and in the Australian and New Zealand
Environment and Conservation Council (ANZECC) (1990) in the Guidelines to
Minimise Annoyance due to Blasting Overpressure and Ground Vibration.

PROJECT DESCRIPTION

The proposed development involves increasing the depth of the existing hard
rock quarry (main pit) and creating an additional pit to the south of the main
pit. Figure 1.1 shows the proposed operating areas, including quarry benches.

The existing 1995 Blakebrook Quarry consent limits production to 95,800m3 or
182,000 tonnes per annum plus a 2.5% production increase over 25 years to a
maximum 337,500 tonnes per annum. The current approved production rate
as of 2006 is in the order of 232,975 tonnes per annum. The proposed
expansion will involve a progressive increase in the production rate to 600,000
tonnes per annum over a period of 30 years. The expansion will also include
the use of mobile crushing equipment in the main quarry pit and continued
use of existing quarry infrastructure. Additionally, material extracted from
the southern pit area will be trucked to the existing crushing plant for
processing. The site is to be progressively rehabilitated.

The proposed operating hours for the quarry are from 7.00am to 5.00pm
during the weekdays and from 7.00am - 12.00pm on Saturdays.
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1.2

Table 1.1

GLOSSARY

A number of technical terms used in this report describe various noise levels

from the mine. These are explained in Table 1.1.

Glossary of Terms
Term Description
ABL Assessment Background Level (ABL) is defined in the INP as a single

dB(A)

dB(LinPeak)

L1
L10

L30

Leq

Lmax

MICgpus

Peak Particle
Velocity
RBL

RMS
Sl
sigma-theta (og)

Sound power level

Temperature
inversion

figure background level for each assessment period (day, evening and
night). It is the tenth percentile of the measured Lgg statistical noise

levels.

Noise is measured in units called decibels (dB). There are several
scales for describing noise, the most common being the ‘A-weighted’
scale. This attempts to closely approximate the frequency response of
the human car.

The peak sound pressure level (not RMS) expressed as decibels with
no frequency weighting.

The noise level exceeded for 1 % of a measurement period.

A noise level which is exceeded 10 % of the time. It is approximately
equivalent to the average of maximum noise levels.

Commaonly referred to as the background noise, this is the level
exceeded 90 % of the time.

The summation of noise over a selected period of time. It is the
energy average noise from a source, and is the equivalent continuous
sound pressure level over a given period.

The maximum root mean squared (rms) sound pressure level
received at the microphone during a measuring interval.

Maximum Instantaneous Charge (with a minimum 8 milli-sec delay).

The maximum velocity of a particle of the transmission medium, used
in assessment of vibration.

The Rating Background Level (RBL) is an overall single figure
background level representing each assessment period over the whole
monitoring period. The RBL is used to determine the intrusiveness
criteria for noise assessment purposes and is the median of the ABL's.
Root Mean Square which is a measure of the mean displacement
(velocity or acceleration) of a vibrating particle.

Still isothermal (SI) refers to calm weather conditions (defined as no
wind and standard temperature gradients).

The standard deviation of horizontal wind fluctuation.

This is a measure of the total power radiated by a source. The sound
power of a source is a fundamental location of the source and is
independent of the surrounding environment

A positive temperature gradient. A meteorological condition where
atmospheric temperature increases with altitude to some height.

The following indicates what an average person perceives about noise levels

in practice:

e noise differences of less than approximately 2dB are generally

imperceptible; and

e a difference of around 10 dB seems to be a doubling or halving of

loudness.
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Table 2.1

22

THE EXISTING NOISE ENVIRONMENT

NOISE ASSESSMENT LOCATIONS

Seven residential properties have been identified as being potentially affected
by the quarry expansion and therefore nominated as noise assessment
locations. These are shown in Table 2.1 and are illustrated in Figure 2.1.

Assessment Locations Used for Modelling Purposes

Noise Street Address GPS Coordinates Location from
Assessment Blakebrook Quarry
Locations Site Office
Easting  Northing Compass  Distance,
Point m
Location1 ~ '°t18 1NimbinRoad, o "o WsW 650
Blakebrook
. Lot15, 122 Keerrong Road,
Location 2 Blakebrook 523507 6818265 WNW 1,000
Locaon3 ~ 'Ot 4SPinchinRoad, o o o o NW 2,900
Goolmangar
] Lot 101, 190 Keerrong
Location 4 Road, Blakebrook 524173 6819040 NNW 1,125
Location5 ~ U0t%365BooerieCreek 6818472 NE 1,195
Road, Booerie Creek
. Lot 41, 210 Booerie Creek _
Location 6 Road, Booerie Creck 525161 6817109 SE 1080
Location7 ~ 0t3 484 NimbinRoad, . .0 o SSW 780
Blakebrook
MEASUREMENT EQUIPMENT

Measurements were performed with the following calibrated instrumentation:

* 1x Acoustic Research Laboratories (ARL) EL215 noise logger;

® Briiel & Kjaer Calibrator.

The calibrator was used to calibrate the sound monitoring equipment prior to

measurement and checked again at the end of measurements,

and
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Table 2.2

BACKGROUND AND AMBIENT NOISE

A key element in assessing environmental noise impact from industry is to
quantify the ambient and background noise, including any existing industrial
noise where relevant. Unattended long term monitoring was used to evaluate
the background and ambient noise at the assessment locations.

Unattended Noise Monitoring

Unattended continuous noise monitoring by means of one ARL 215
environmental noise loggers was conducted from 19t February 2008 to 11t
March 2008 at 10 Jiggi Road, Goolmangar. The logging location is considered
representative of the ambient noise conditions for noise assessment locations 1

and 2.

For the remaining noise assessment locations, the background noise criteria
will be as stipulated in the current Environment Protection Licence (EPL) No.
3384, which is consistent with the INP’s minimum recommended criterion of
35dB(A) Leq 15 minute.

To ensure traceability of results, noise measurements were conducted with
NATA calibrated instrumentation, The calibration of the units were checked
prior to measurement and again at the conclusion, with no difference noted
between the two calibrations. Data was collected with the logger microphones
at approximately 1.5m above ground level.

Figure 2.1 shows the noise logging location. Total summaries of the recorded
data are presented in Table 2.2, which includes the Rating Background Level
(RBL), ambient noise and a range of daytime maximum noise levels. Daily
summaries are presented in Table A.1 and charts of the data are presented in
Annex A.

Summary of Background and Ambient Noise Levels

Location  Rating Background Level (RBL),  ompient Noise Level, dB(A)Leg,period

dB(A)
Day*  Evening* Night* Day* Evening* Night*
Logger 1 33 40 35 52 59 48

Notes; 1. * - Day is from 7am to 6pm; Evening is from 6pm to 10pm; and Night is from
10pm to 7am (INF),
2. Noise data during periods of any rainfall and/or wind speeds above 5m/s at the
logger microphone were discarded.

The measurement data was analysed in accordance with the INP. All
monitoring was conducted in accordance with Australian Standard AS 1055
‘Acoustics, Description and Measurement of Environmental Noise’. Wind speed,
direction and rainfall data were obtained from the NSW Bureau of
Meteorology’s nearest relevant weather station No. 058214 at Lismore Airport.
This was used to identify times when rain occurred or when wind speeds
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exceeded Sm/s at the logger’s microphone. During such adverse weather
conditions the corresponding data from the noise logger was disregarded.

From site observations, the dominant noise source for noise assessment
location 1 and 2 is from traffic on Nimbin Road. This is demonstrated by
higher evening noise levels as compared to the daytime. The night time RBL
value was also higher than that for daytime due to unidentified sporadic
elevated noise levels as can be seen in charts of Annex A. However, the
daytime RBL is considered conservatively representative of the noise climate
and will therefore be adopted.
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PREVAILING WEATHER CONDITIONS

The efficiency of noise propagation over long distances can be significantly
affected by the weather conditions. Of most interest are source to receiver
winds and the presence of temperature inversions as both these conditions
can enhance received noise levels. To account for these phenomena the DECC
in their INP specify weather analysis procedures to determine the prevalent
weather conditions that enhance noise propagation with a view to
determining whether they can be described as a feature of the project area.

In this study, temperature inversions are not considered as the quarry
operates only during the day and temperature inversions typically occur at
night.

The prevailing wind directions are to be determined in accordance with the
INP which requires that winds at or below 3m/s with an occurrence greater
than 30% be assessed. As the quarry operates only during the day, only
daytime wind occurrences are relevant to this study. Daytime wind roses have
been created from data obtained from the NSW Bureau of Meteorology’s
nearest relevant weather station No. 058214 at Lismore Airport from the
23/11/2005 to 23/11/2007. This data indicates that winds at or below 3m/s
do not occur in a particular direction for more than 30% of the time as shown
in Annex B. Hence, noise levels under wind are not assessed in this study,
although noise will be enhanced during adverse winds.
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3.1
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OPERATIONAL NOISE CRITERIA

GENERAL CRITERIA

The DECC, in its INP, gives guidelines for assessing industrial facilities.
Assessment criteria depend on the existing amenity of areas potentially
affected by a proposed development as outlined below.

Assessment criteria for sensitive receivers near industry are based on the
following objectives:

= protection of the community from excessive intrusive noise; and
® preservation of amenity for specific land uses.

In order to ensure that these objectives are met, two separate criteria are
prescribed by the DECC, namely the intrusiveness criteria and the amenity
criteria. A fundamental difference between the intrusiveness and the amenity
criteria is that the former is applicable over 15 minutes in any period, while
the latter covers the entire assessment period (day, evening and night).

Intrusiveness

The intrusiveness criterion requires that L Aeq,15min N0ise levels from a newly

introduced source during the day, evening and night do not exceed the

existing Rating Background Levels (RBL) by more than 5dB. This is expressed
as:

LAeq,‘lSmin < RB.L + 5 - K

where Lpeg 15min is the Leg noise level from the source, measured over a
15 minute period and K is a series of adjustments for various noise
characteristics. Where the RBL is less than 30 dB(A), a value of 30 dB(A) is

used. For typical noise from a quarry, no adjustment factors are considered
applicable.

Using the monitoring data obtained from the long term survey described in
Section 2.3.1, the intrusiveness criteria derived for the proposed development
are shown in Table 3.1.
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Table 3.1

3.1.2

Table 3.2

Intrusiveness Criteria for Noise Assessment Locations

Daytime! . Intrusiveness Noise
Noise Assessment Location ¥ Leq15min

Goals, dB(A)
Location 1 and 2 38
Location 3, 4, 5, 6 and 7 35
Notes: 1. Day is from 7am to 6pm
Amenity

The DECC’s amenity criterion requires industrial noise to be within an
acceptable level for the particular locality and land use. Where ambient noise
is already high, the acoustic environment should not be deteriorated
significantly. The strategy behind the amenity criterion is a holistic approach
to noise, where all industrial noise (existing and future) received at a given
location does not exceed the recommended goals.

Private residences potentially affected by the proposal are covered by the
DECC’s rural amenity categories. The DECC's definition for a rural area is:

“an acoustical environment that is dominated by natural sounds, having little or no
road traffic”.

Base amenity criteria for this category are given in Table 3.2. Adjustments to
these target levels may apply where the environment has existing industrial
noise (excluding the proposal) or high levels of road traffic noise. However, in
this case such an adjustment does not apply as there are no other industrial

sites in the near vicinity.

EPA Base Amenity Criteria
Recommended L period Noise Level
Location  Indicative Area Time €q
dB(A)
Acceptable Maximum

Residential Rural Day 50 55

Evening 45 50

Night 40 45
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3.2

Table 3.3

3.3

3.4

PROJECT SPECIFIC NOISE GOALS

Project specific noise goals are presented in Table 3.3. Noise level criteria for
noise assessment locations 3, 4, 5, 6 and 7 have been taken from the current
Environment Protection Licence No. 3384. They are considered to be
conservative, and are consistent with the INP’s minimum recommendation.

Project Specific Noise Limits Based on the Intrusiveness Criteria

Assessment Location Leq,lSmi.nute Noise Level Criteria, dB(A)

Day
Location 1 38
Location 2 38
Location 3 35*
Location 4 35
Location 5 35*
Locadon 6 35*
Location 7 35

NB. 1. As the quarry operates only during the day, only the Day criterion is applicable.
2.* - Criterion taken from the Environment Protection Licence No. 3384

CUMULATIVE NOISE

The cumulative impact of more than one development can be compared
against the base amenity criteria listed above (refer Table 3.2). This is
consistent with the INP’s holistic approach to industrial noise. However, no
other industries are sufficiently near Blakebrook Quarry for cumulative noise
to be a concern.

ROAD TRAFFIC NOISE CRITERIA

The NSW DECC Environmental Criteria for Road Traffic Noise (ECRTN)
recommends external and internal traffic noise goals.

For Nimbin Road, the policy suggests that the traffic noise criteria for the
route match those for arterial roads. For developments with potential to
increase traffic on arterial roads the ECRTN recommends the following
criteria:

* DAYTIME: Leg 15160dB(A); and
* NIGHT TIME: Leg o, 55dB(A).
For traffic noise assessment the ECRTN defines daytime and night time hours

as 7am to 10pm and 10pm to 7am respectively. Only the daytime criterion is
applicable for this assessment as the quarry does not operate at night.
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3.5

3.6

3.6.1

3.6.2

3.6.3

The ECRTN also states:

"In call cases, traffic arising from the development should not lead to an increase in
existing noise levels of more than 24B.”

This applies when existing traffic noise levels are already above the
aforementioned criteria.

SLEEP DISTURBANCE

As the quarry does not operate during the night period (10pm to 7am) when
the residents are adjudged to be sleeping, sleep disturbance issues are not
considered in this report.

BLASTING

Recommended Criteria

Recommended criteria for the assessment of noise and vibration from blasting
are provided by the Australian and New Zealand Environment and
Conservation Council (ANZECC) (1990) in its publication entitled Guidelines to
Minimise Annoyance due to Blasting Overpressure and Ground Vibration. These
criteria apply to minimise human annoyance and discomfort and were not
developed to control possible structural damage. However, if ground
vibration peak particle velocities (PPV) comply with criteria for minimising
human annoyance and discomfort, they would also be below levels that may
cause structural damage to buildings.

Noise Quverpressure

ANZECC (1990) guidelines specify that air-blast overpressure should not
exceed 115 dB(L,) for more than 5 % of the total number of blasts over a
period of 12 months. However, the maximum level should not exceed
120 dB(Lpeax) at any time. The dB(Lpeak) unit of sound measurement
considers the low frequency sounds which are not audible to the human ear
but can be ‘felt'.

Ground Vibration

The ANZECC guidelines specify that the PPV from ground vibration should
not exceed 5 mm/s for more than 5% of the total number of blasts over a
period of 12 months. However, the maximum level should not exceed 10

mm/s at any time.
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3.6.4

The ANZECC guidelines also recommend that a level of 2 mm/s be

considered as the long-term regulatory goal for the control of ground
vibration.

Time and Frequency of Blasting

The ANZECC guidelines state that blasting should generally be limited to the
hours of 9.00 am to 5.00 pm Monday to Saturday and should not take place on
Sundays or public holidays. The ANZECC guidelines recognise that under
some circumstances or at certain mines, blasting cannot always be restricted to
general working hours and achieve compliance with blast level limits. This
may be due to prevailing winds being less favourable during these periods.

The guidelines recommend that when a temperature inversion is known to
exist, blasting should be avoided if practical. These restrictions do not apply
where the effects of blasting are not perceived at noise sensitive locations.

The guidelines recommend that except for minor blasts such as for clearing of
crushers and feed chutes, blasting should generally be limited to once per day.
In addition to the above criteria, general best practice procedures can be used
to effectively minimise noise impacts.
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4.1

NOISE MODELLING

MODELLING SCENARIOS

The four representative modelling scenarios that have been created for the
Blakebrook Quarry are:

o Existing Operation models the noise currently generated by the existing
operations. This will provide a useful baseline scenario for comparative
purposes. This modelling scenario is graphically presented in Annex C,
Figure C.1.

e Proposed Overburden Stripping models the future noise generated by a
combination of existing and proposed equipment, including overburden
stripping equipment. Overburden stripping plant are typically operating
at or near the surface. This scenario also includes a 4 metre bund located
north-east and south-west of the southern pit and a 5 metre bund located
to the south of the Jaw Crusher. The proponent has committed to not
operating the jaw crusher whilst overburden stripping occurs therefore it
will be excluded from this modelling scenario. Overburden stripping is
conservatively estimated to be undertaken for periods of 2 weeks at a time.
Refer to Annex C, Figure C.2.

o Proposed Central Operation models future noise generated by a combination
of existing and proposed equipment. Proposed additional equipment
includes: mobile crushing and screening plant that will be located centrally
in the main pit; and extractive machinery such as an excavator that will be
added to the proposed southern pit. This scenario also includes a 4 metre
bund located north-east and south-west of the southern pit and a 5 metre
bund located to the south of the Jaw Crusher. This modelling scenario is
graphically presented in Annex C, Figure C.3.

e Proposed Northern Operation models identical equipment to the Proposed
Central Operation, but the proposed equipment located in the main pit
relocated to the northern end of the pit. This scenario also includes a 4
metre bund located north-east and south-west of the southern pit and a 5
metre bund located to the south of the Jaw Crusher. This modelling
scenario is graphically presented in Annex C, Figure C.4.

All equipment operating in the main pit has been modelled using the current
pit depth. Noise levels are therefore expected to be progressively reduced as
the pit depth is increased.

The existing jaw crusher has not been in operation since the July 2008 as
mobile crushing plant is now operational in the central pit. From discussions
with the proponent, the jaw crusher is anticipated to be in use for a total of six
days per year in order to keep it in an operable state, so that it can be used
when mobile plant undergoes maintenance. Therefore the inclusion of the jaw
crusher in all modelling scenarios (except Proposed Overburden Stripping
Scenario) is conservative.
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Table 4.1

PLANT NOISE LEVELS

178

Representative plant items used in the modelling scenarios and associated
noise emission levels are summarised in Table 4.1. Noise spectra for plant

items are also included in Annex D.

Plant Sound Power Levels
Representative
Leg,15minute
Plant Item Model Source Sound Power
Level, dB(A)
Terex Pegson: XA400
Mobile Crushing primary crusher, 428 Measured by ERM
and Screening Trackpactor tertiary crusher, at Alstonville 110
Plant 2 x Chieftain 2100 Quarry
Powerscreen.
Permanent Jaw Permanent fixed plant (no Previous Acoustic 114
Crusher known model) Assessment
Front-End Loader Caterpillar 966 or similar ERM File Data 110
Excavator Komatsu PC300 or similar ERM File Data 106
Bull Dozer Caterpillar D10N or similar ERM File Data 109
Dump Truck 35 Ton or similar ERM File Data 113
Permanent fixed plant (no Measured by ERM
AplaliiFlant known model) on-site 106
Road Truck (Pass-  Scania 124L Tnf‘Ck and Dog ERM File Data %0
by Level) or similar
Notes: Refer to Annex D for spectral data used for noise modelling
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5.1

5.2

PREDICTED NOISE LEVELS

CALCULATION PROCEDURES

The ENM noise prediction software was used for modelling purposes. ENM
takes into account distance, ground effect, atmospheric absorption and
topographic detail. ENM is a DECC accepted noise prediction model as it
gives consistently reliable predictions of environmental noise.

The model incorporated three-dimensional digitised ground contours for the
quarry, as derived from quarry plans, and the surrounding land base
topography, superimposed on each other. Plant and equipment was modelled
at various locations and heights, representative of realistic operating
conditions for the quarry.

The noise model predicts Leq noise levels, based on equipment sound power
levels determined from measurements conducted at similar operations. The
results assume all plant and equipment operate simultaneously. In practice,
such an operating scenario would be unlikely to occur. The results are

therefore considered conservative.

NoISE MODELLING

Noise modelling was carried out for the Blakebrook Quarry as detailed in
Section 4.1. As wind is not pertinent to the noise assessment as discussed in
Section 2.4, modelling was carried out only under calm weather conditions.

The noise modelling results are presented in Table 5.1.

ENVIRONMENTAL RESOURCES MANACEMENT AUSTRALIA D0E6641 / FINAL/ 16 [uLy 2009

15

179



- Ahh

-

Table 5.1

5.3

Noise Modelling Summary
Predicted Daytime Leq,lSminute Noise Levels, dB(A)
A:ms?‘em sl:::ﬁ Existing / Freposed Proposed Proposed
ocation Criterion  Approved Ostr:;l;pwmd;n Central Northern
Operation Onersiii Operation Operation
Location 1 38 3 33 34 34
Location 2 38 ) 34 39* 3g*
Location 3 35 <X <30 <30 <30
Location 4 35 <30 <30 <30
Location 5 35 } 33 33 33
Location 6 35 <3 <30 <30 <30
Location 7 35 41 35 36" 36*

1. * Deemed: Within industry standard of +2dB.

2. Bunds are located as per Section 4.1.
3. The modelled location of the Jaw Crusher has been revised to more accurately
reflect its on-site location.

Noles:

The predicted noise levels for all noise assessment locations are in compliance
with project specific criteria for all proposed operating scenarios. Noise
assessment locations 2 and 7 are deemed compliant for the modelled
operating scenarios with the jaw crusher operating.

The modelled scenarios demonstrate that the jaw crusher is one of the primary
drivers of noise levels at the nearest residences. As the jaw crusher will only
be used nominally 6 times per year, the results from the modelled scenarios
that include the jaw crusher are considered to be an upper bound for noise
levels. Typical quarry emissions are expected to be comparable or lower than
those shown in the Proposed Overburden Stripping scenario.

CONSTRUCTION ACTIVITIES

There will be no significant construction activities that are likely to add to
received noise levels at residences.
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ROAD TRAFFIC NOISE

The haul trucks enter and leave Blakebrook Quarry carrying extracted
material. The Roadnet Draft Traffic Impact Report (2008) states the following:

“The Quarry Operator estimates that 5% of product is currently transported to the
north. This amount is not expected to increase. All of the increased production will be
transported to Lismore. Of the material transported to the south along Nimbin Road
approximately 30% is taken along Terania Street. Approximately 70% of the material
is transported along Wilson Street to the Bruxmer Highway or Ballina Road east
(about an even dispersion) and spread into the industrial area and CBD.”

The existing operations have an average of 50 laden trucks leaving the quarry,
80% of which are truck and dog combinations and the remaining trucks are
single unit tippers. The current quarry operations can generate as many as 95
laden trucks per day for large jobs. The proposed quarry expansion will
typically see 100 laden trucks leaving the quarry per day (Source: Roadnet
Draft Traffic Impact Report, 2008). Therefore peak traffic from the quarry is not
expected to be significantly raised. The truck movements are between 7.00am
and 5.00pm Weekdays and 7.00am and 12.00pm Saturdays, consistent with
the operational hours of the quarry.

From observations made, the closest residences to Nimbin Road are located
approximately 10 m from the road edge. Of the nominated noise assessment
locations, only location 1 and 2 are potentially affected by increased traffic on
Nimbin Road and are situated 125 metres and 220 metres from the road
respectively. For residences close to Nimbin Road, the assessment location is
1m from its worst-affected facade facing the road. Section 3.4 stipulates the
day criterion to be 60dB(A) Leq15hr-

The following results have been calculated using the industry accepted traffic
noise model algorithm found in the UK’s Calculation of Road Traffic Noise
(CoRTN). The results are also calculated based on traffic volumes projected
for 10 years time, as per the ECRTN.

Based on 2006 daily traffic volumes of 3,200 vehicles per day and a linear
growth rate of 2.2%, non-site related traffic on Nimbin Road is forecast at 4100
vehicles per day for the year 2018 (Source: Roadnet Draft Traffic Impact Report,
2008). This volume of traffic equates to a noise level of 65dB(A) Leql Shr at the
nearest residences, 10m from the road. The contribution from site vehicles has
been calculated at 60dB(A) Leq15hr at nearest residences, based on 95 laden
trucks per day, which accounts for the traffic split going north and south from
the quarry. The total combined road traffic noise level is 66dB(A) Leq15hr-
This complies with DECC criteria as site related traffic noise on Nimbin Road
will increase existing road traffic noise by 1dB on average over a 15-hour
period, which is under the 2dB recommendation.
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Table 7.1

BLASTING NOISE AND VIBRATION

Blakebrook Quarry is currently undergoing change to its blasting regime and
as such historic blasting reports were not felt to be representative of new
blasting scenarios. An indicative assessment will therefore be provided.

It is understood that the frequency of blasts are in accordance with ANZECC
guidelines.

The distances from the pit boundary to the residences are deemed to be the
minimum blast separation distance and are presented in Table 7.1. The blast
design, and hence corresponding air blast overpressure and ground vibration,
is within the control of operators. The suitable charge masses (or maximum
instantaneous charge, MIC) are presented in Table 7.1. These were derived
from 95% formulae in Blastronics Pty Limited (1994) for monitoring data
collected at mines in NSW. The results indicate that extreme care must be
taken in blast design to ensure criteria are met at residences.

Blasting Assessment
MIC&II\S to
MICgmto  MICgmsto M‘C&:;; i Satisfy
: i Sati E
) Blast to Satisty Saisfy  ANZECCOS% o
Noise T acakion ANZECC 95 Maximum Groind Allowable
Assessmen 5 % Allowable _r "m Ground
B Distance, Vibration . i
t Location i Overpressure QOverpressure Limit of § Vibration
Limitof 115  Limit 0f 120 m:;'; (; y Limit of 10
dB(Lin), kg  dB(Lin), kg is P mays (ppv),
kg
3 § 620 12 49 127 331
2 850 30 127 239 622
3 2,150 480 2059 1530 3982
4 340 2 8 38 99
5 560 8 36 103 270
6 570 9 38 107 279
7 205 1 2 14 36

Notes. 1. These results are derived from the 95% equations contained in the Drill and Blast
Study, Mount Pleasant prepared by Blastronics Pty Limited for CNA in September
1994

2. In general, blast overpressure considerations limit MIC

Based on the extremely limited data that was available, vibration and
overpressure levels appear to be consistent with the 50% formulae contained
in Blastronics Pty Limited (1994) therefore the data contained in Table 7.1,
which is based 95% formulae, is considered to be conservative.

Blasting will typically be carried out throughout the life of the quarry and will
require monitoring for each blast to ensure that PPV and overpressure criteria
are being met at residential locations.
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MITIGATION MEASURES

Several noise mitigation measures are currently in place in Blakebrook Quarry
and will continue to be employed throughout the proposed expansion
operation. These measures are sum marised as follows;

* The operating hours of the quarry are restricted to 7am to 5pm. This time
restriction prevents noise emissions during the evening and night periods,
at which time background noise levels are lower. It also avoids potential
sleep disturbance to the residents.

® Road traffic noise created by the haul trucks accessing the site is
ameliorated by imposing a speed limit of 40km/h and prohibiting haul
trucks from using compression braking whilst on-site.

* Tonal reversing alarms have been removed and replaced with “duck
quack” reverse alarms.

* AS5m earth bund to the south of the existing Jaw Crusher (as per Annex C,
Figure C.3);

® 4m earth bunds to the north-east and south-west of the southern pit to
provide shielding during overburden stripping (as per Amnex C, Figure
C.2);

* A 4m earth bund adjacent to overburden stripping plant that is not
shielded by permanent bunding,

* For compliance purposes, attended noise monitoring (encompassing noise
assessment locations) and plant equipment audits will be undertaken on
an annual basis,

Noise experienced at sensitive receivers is expected to be progressively
reduced as the quarry expansion proceeds, through implementation of the
following measures:

¢ Plant will be relocated to greater pit depths throughout the life of the
quarry to further reduce noise at receiver locations.

* No additional noise producing activities, plant or equipment will be
introduced at the site.

In these ways, noise levels emanating from the quarry are expected to be
controlled.
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CONCLUSION

This study considered the potential noise impacts of the extension of
Blakebrook Quarry.

The study had the following features:

« long term ambient noise survey;

« noise criteria derived in accordance with the DECC’s INP;

« meteorological data analysed in accordance with the DECC's INF;

o noise & blast modelling for the proposed quarry expansion that predicted
the noise levels at the seven noise assessment locations: and

e road traffic noise assessment.

Noise assessment under windy conditions was not deemed to be necessary as
wind roses indicated that wind speeds at or below 3m/s occurred for less than
30 percent of the time, in accordance with the DECC's INP. Hence, noise
modelling was carried out under calm conditions.

Conservative noise modelling has shown site noise emissions are generally in
compliance with project specific noise limits for all proposed operating
scenarios with the exception of two worst case exceedances which are
considered minor and acceptable given they are within the 2dBA limit.

Conservative calculations of road traffic noise associated with Blakebrook
Quarry found that levels complied with stipulated criteria at potentially
affected residences.

Conservative calculations show that Blast design must exercise care when
blast locations are at their closest to residences.

In conclusion, given the implementation of the noise mitigation measures
outlined in Section 8 and given the proponents commitment to restrict the
operation of the jaw crusher when overburden stripping is undertaken, noise
levels at the nearest residences are predicted to be within the project specific
noise limits. The noise levels will progressively reduce throughout the life of
the proposed Blakebrook Quarry expansion operations.
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Annex A

Unattended Long Term
Monitoring
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Table A1 Noise Logger 1: Results table, Leq, dB(A)

Date ABL Day ABL Evening ABL Night
Tuesday, 19-02-08 0 0 0
Wednesday, 20-02-08 0 4 41.5
Thursday, 21-02-08 325 48 39.5

Friday, 22-02-08 315 385 39.5
Saturday, 23-02-08 0 42 39
Sunday, 24-02-08 0 37.5 39.5
Monday, 25-02-08 35 395 33
Tuesday, 26-02-08 0 0 0
Wednesday, 27-02-08 32 42 37
Thursday, 28-02-08 315 38 0
Friday, 29-02-08 0 37 37
Saturday, 01-03-08 38 40 31
Sunday, 02-03-08 0 40 0
Monday, 03-03-08 0 39 29.5
Tuesday, 04-03-08 0 40 28
Wednesday, 05-03-08 37 39 0
Thursday, 06-03-08 0 39 30
Friday, 07-03-08 31 43 0
Saturday, 08-03-08 36 40 0
Sunday, 09-03-08 0 38 0
Monday, 10-03-08 0 405 0
Tuesday, 11-03-08 0 0 0
Values 33 40 37

0 indicates periods with too few valid samples due to weather or logger operation.
Sunday day time ABL's have been removed as the quarry does not operate on

Sunday.
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Annex B

Vector Wind Roses Annual Hourly
Wind Analysis
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Annex C

Noise Modelling Scenarios



Figure C.1
Clienk: Lismore Cily Council Existing Operation
Project: Biakebrook Quarry
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Figure C.2
Client: Lismere Cily Council Proposed Overburden Stripping
Read Truck " Proposed Extraction Limils Project:  Biakebrook Quarry Noise Assessment  Operation
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Annex D

Sound Power Spectral Data
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ERM has over 100 offices
across the following
countries worldwide

Australia Netherlands
Argentina New Zealand
Belgium Peru

Brazil Poland
China Portugal
France Puerto Rico
Germany Singapore
Hong Kong Spain
Hungary Sri Lanka
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Indonesia Taiwan
Ireland Thailand
ltaly UK

Japan USA

Korea Venezuela
Malaysia Vietnam
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Environmental Resources Management

Suite 3. 146-148 Gordon Strest
Port Macquarie NSW 2444
PO Box 5711,Port Macquarie NSW 2444

T. 612 6584 7155
F: 6126584 7160
www.erm.com
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ANNEXURE F — SANTIN QUARRY SURVEY PLAN
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ANNEXURE G - NOISE BERM CONCEPT ENGINEERING DRAWING
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General notes:

1. Al features shown are approximate only and based on
review of available aerial imagery and photos taken during
site inspections.

2. Design and dimensions conceptual only, for the purpose of
demonstrating practicability of proposed berm. This drawing g

: is not for construction.

Proposed berm Tostprin. 3. Geotechnical design and certification required far
Construction Certificate Drawings.

4. Number of gabion courses subject to amount and quality of
overburden available on site.
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ANNEXURE H - 2018 AND 2019 BLAST REPORTS
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Santins Quarry

Location: Chicken Farm Date: 2018-12-17
Triggered by :  Vector Sum Time: 12:15:53
Triggers Set : Vector Sum: 1.00mm/s
Channel 4: 106.0dBL

- 3.0 RADIAL PPV Z.44 mmis

E 2.0

i

e | ; . N . "

a oo = _ﬂm 'l:'..:;:d‘l = 3 — 2.0 > SR

 ami TRANSVERSE - 1.7 i

‘E 2.0~

£ DI;MWWWWWW
g 1 D;-

? r - e e v P y L - o S,

‘;E.RI:F:;‘:L PPV 1.258 mmi=
oo ;
-] ©o_ e ' N "!-.:;.“.’ > N o D5
- MICROPHONE
; e ;—W—WW/WV‘W
(2] o n J!_ rime (.l-:;n“‘-j > & o an
Peak Vector Sum Velocity : 2.84 mm/s at0.703 s
Peak Overpressure - 114.8 dBL at1.412s
Peak Frequency Time Acceleration Displacement
(ZC at Peak) (Rel. to Trigger) (Est. from PPV) (Est. from PPV)
[mm/s] [Hz] [s] [mm/s?] [
Radial 244 9.6 0.783 88 63.3
Transverse 1.75 10.6 0.701 57 41.5
Vertical 1.25 B.6 0.552 46 36.4
Monitoring conducted by:
(:offic)
TM Serial Number : 4207 Last Calibration: 2018-08-17

Santins Quamy\W4207 Santins Quamry @ Chicken Famrm @ 2018-12-17 12.15.53.twf

T-Link 1.2 - ANZEC Standard.rtt Texcel Monitors comply with Appendix J of AS 2187.2-2006
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Santins Quarry

Location: house Date: 2019-06-28
Triggered by : Microphone Time: 12:56:09
Triggers Set Vector Sum: 0,25mm/s
Channel 4: 88.54BL
= 158 RADIAL PPv D0.08 mm/=
R
_§ a.s
N ) . ] o
. TRANEVE e v onn
| oo
2 ook
i oo
> s i e T S
2 - Timn ([saconde) " ey
VERT'CAL PP o.14 mmis

Valocity [mmie)
L
roqp y

MICROPHONE

O 5
1.0
1.5 b=
g‘\n _‘—n_?______________‘-_‘——————————._.______ e
Tima [seconda)

Prossure fuoL)
+] 0 44
e 0 2y
f

a2l —_— o :
= Tirme (Uneunﬂ-l
BLAST RESULTS
Peak Vector Sum Velocity 3 0.24 mm/s
Peak Overpressure : 105.7 dBL
Peak Frequency Time Acceleration
(ZC at Peak) (Rel. to Trigger)  (Est. from PPV)
[mm/s] [Hz] [s] [mm/s?]
Radial 0.08 115.9 0.022 62
Transverse 0.11 62.5 -0.187 27
Vertical 0.14 100.0 0.918 55
Monitoring conducted by:

(:Nick Grande)
TM Serial Number : 4006 Last Calibration:

Santins Quamy\M4006 Sanlins quarry @ chicken farm @ 2019-06-28 12.56.09.twf
T-Link 1.2 - ANZEC Standard.rtt

at0.924 s
at-0.112s

Displacement
(Est. from PPV)

[um]
0.2
0.4
0.3

2018-07-29

Texcel Manitors comply with Appendix J of AS 2187.2-2006
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RPQ Asphalt Pro-forma Invoice

Name Lismore City Gouncll Date 18-Jul-19
Contact Name Order # 71438
Address PO Box 23A Lismore NSW 2480 Pro Forma # LCC-180719/536
Description Unit QTY Rate Sale Amount
2. Traffic Management (includes
site specific traffic control plans) —
Including Allowances and Travel
Time.
3 Controllers, Ordinary Time perhour 4.5 $223.080 $1,003.86
3 Controllers, Overtime per hour  0.38 $240.850 $91.52
3, Asphalt Pavement — default
binder AR450
Cost to move labour and equipment Each 05 $1,237.350 $618.68
into Lismore Council area
3.1.3 Supply and Lay for AC14
40.1 - 60 tonnes Tonne 43.22 $308.280 $13,323.86
3.2 Cartage Haulage of Asphalt -
one way
<30km Tonne 43.22 $16.720 $722.64
3.4 Cold Milling associated with
Asphalt including removal of spoil
Cost to move labour and equipment ~ Each 0.5 $495.000 $247.50
into Lismore Council area
10,1m3 up to 20m3 m3 18.8 $137.500 $2,585.00
Sale Amount  $18,593.08
GST $1,859.31
Total Amount $20,452.36

Job Date Location
18-Jul-19 Lismore

River Bank Rd Montaltrie
18.07

Wednesday, 31 July 2019

220
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RPQ HEAD OFFICE
206 — 258 Swanbank Rd
Swanbank QLD 4306

P: (07) 3294 4555

RPQ

QA Lot Submission

221

Client: | Lismore City Council Date:

18/07/2019

Location/s: | River Bank Road Monaltrie Job Limits:

n/a

Job Number:

LCC-180719/5368

Lot Number/s:

AC-LCC-180719

Works Completed:

Heavy patch work

Products Provided:

AC14 HD-450

F8.1.2110-18

Uncontrolled when printed or copied

Page 10of2
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QUALITY CONFORMANCE REPORT %
RPQ

ASPHALT LAYING

CLIENT: Lismore City Council JOB No.: LCC-180719/5368 DATE LAID: 18/07/2019

LOCATION:  Riverbank Road Monaltrie

LOT No.: CHAINAGE START: FINISH:

AREA: 376 m? TACK COAT: 75 L NOMINAL THICKNESS: 50 mm

QUANTITIES ORDERED: 43.22t QUANTITIES CLAIMED: 43.22t

t t
t t —

APPLICABLE DOCUMENT TITLE ATTACHED
NO Authorisation To Proceed NO
YES Agreed Quantity Record YES
NO Traceablility Record NO
NO Compaction Report (Correct Client Details/Job Site/Mix Design/Lot No.) NO
NO Compaction Sample Lacation Map (Correct Site & Lot No.) NO
NO Asphalt Summary Report (Correct Client Details/Job Site/Mix Design/Lot No.) NO
NO 3m Straight Edge Test (Correct Client Details/Job Site/Mix Design/Lot No.) NO
NO String Line Record (Correct Client Details/Job Site) NO
YES Delivery Dockets (Correct Client Details/Job Site/Mix Design/Lat No.) YES
NO Site Variation Form (Correct Client Details/Job Site/Variation Detalls) NO
NO Texture Depth Test Report (required for surfacing layer only) NO
NO Pavement Repairs, Trenches & Patches (Correct Client Details/lob Site) NO
NO Nonconformance Report (NCR) NO

Non Conformance
Reports (NCR’s)

Variations

Comments

Authorised By:  Susan Clark . Signature: KQDDOGMU G_/(a/paf(’ Date: 18/07/2019

F8.1.2.110-18 Uncontrolled when printed or copied Page 2 of 2
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Client
RPQ Asphalt Pty Ltd (RPQ200)
Client Reference: RPQ Brad

Job Address
River Bank Road, Monaltrie NSW

Authorised By
Michael Glark

Purchase Order Number
NIA

Work Instructions

Please meet in Riverbank rd at 07:00

Name

Mitchell Coplard

David Terry

Adrian Langton

Vehicle Quantity
Flal Bed lruck with VMS 1

Client Sign Off
Rpq Brad
No signature recorded

Travel
Start

06:15

06:15

1300 TRAFFIC / www.altustraffic.com www.altustraffic.com.au
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58 o

Mitchell Copland (18/07/19 5:36:16 PM GMT +10)

Ticket #
505992
Date
18/07/19
Submitted By
Vehicles
1 truck
Job Break Break
Start Start Finlsh
07:00 12:00 12:30
07:00 12:00 12:30
07:00 12:00 12:30
Operator Sign Off

Mitchell Gopland

Level 1 660 Lorimer St
Port Melbourne Vic 3207

Finlsh

1715

17:16

1718

Travel
Finish

18:00

18:45

18:00

LY

SCIQUAL SClQUAL

Shift
Total
10 hrs, 15
mins
10 hrs, 15
mins
10 hrs, 15
mins

Travel
Total

1 hr, 30 mins

dhrs

1 hr, 30 mins
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Annexure | - Construction, maintenance and upgrade works associated with the section of
Riverbank Road located between the quarry and Wyrallah Road for the period of 1 January 2010
and 27 April 2021
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RPQ Asphalt Pro-forma Invoice

Name Lismare City Council Date 18-Jul-19

Contact Name Order # 71438

Address PO Box 23A Lismore NSW 2480 Pro Forma# LCC-180719/536
Description - Unif ) 0;( _Fla; N Sale Amount

2. Traffic Management (includes
site specific traffic control plans) -
Including Allowances and Travel

Time.

3 Controllers, Ordinary Time perhour 4.5 $223.080 $1,003.86
3 Controliers, Overtime perhour 0.38 $240.850 $91.52
3. Asphalt Pavement — default

binder AR450

Cost to move labour and equipment  Each 0.5 $1,237.350 $618.68

into Lismore Council area
3.1.3 Supply and Lay for AC14

40.1 - 60 tonnes Tonne  43.22 $308.280 $13,323.86
3.2 Cartage Haulage of Asphalt -

one way

<30km Tonne 43.22 $16.720 $722.64

3.4 Cold Milling associated with
Asphalt including removal of spoil

Cost to move labour and equipment  Each 0.5 $495.000 $247.50
into Lismore Council area

10.1m3 up to 20m3 m3 18.8 $137.500 $2,585.00

Sale Amount © $18,593.06

GST $1,859.31

Total Amount $20,452.36

Job Date Location
18-Jul-19 Lismore

River Bank Rd Montaltrie
18.07

Wednesday, 31 July 2019



RPQ HEAD OFFICE
206 - 258 Swanbank Rd
Swanbank QLD 4306

P: (07) 3294 4555

RPQ

QA Lot Submission

229

Client: | Lismare City Council Date:

18/07/2019

Location/s: | River Bank Road Manaltrie Job Limits:

n/a

Job Number:

LCC-180719/536B

Lot Number/s:

AC-LCC-180719

Works Completed: | Heavy patch work
Products Provided: | AC14 HD-450
F8.1.2.110-18 Uncontrolled when printed or copied Page 10f2
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QUALITY CONFORMANCE REPORT )
ASPHALT LAYING RPQ
CLIENT: Lismore City Council JOB No.: LCC-180719/5368 DATE LAID: 18/07/2019
LOCATION:  Riverbank Road Monaltrie
LOT No.: CHAINAGE START: FINISH:
AREA: 376 m? TACK COAT: 751L NOMINAL THICKNESS: 50 mm
QUANTITIES ORDERED: 43.22t QUANTITIES CLAIMED: 43.22t
t t
t t
APPLICABLE DOCUMENT TITLE ATTACHED
NO Authorisation To Proceed NO
YES Agreed Quantity Record YES
NO Traceability Record NO
NO Compaction Report (Correct Client Details/fob Site/Mix Design/Lot No.) NO
NO Compaction Sample Location Map (Correct Site & Lot No.) NO
NO Asphalt Summary Report (Correct Client Details/Job Site/Mix Design/Lot No.) NO
NO 3m Straight Edge Test (Correct Client Details/Job Site/Mix Design/Lot No.) NO
NO String Line Record (Correct Client Details/Job Site) NO
YES Delivery Dockets (Correct Client Details/Job Site/Mix Design/Lot No.) YES
NO Site Variation Form (Correct Client Details/Job Site/Variation Details) NO
NO Texture Depth Test Report (required for surfacing layer only) NO
NO Pavement Repairs, Trenches & Patches (Correct Client Details/lob Site) NO
NO Nonconformance Report (NCR) NO
Non Conformance
Reports (NCR's)
Variations
Comments
Authorlsed By: _ Susan Clark - Signature: MW (A arde Date: 18/07/2019

F8.1.2.110-18 Uncontrolled when printed or copied Page 2 of 2
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ALTUS

Client
RPQ Asphalt Pty Ltd (RPQ200)
Client Reference: RPQ Brad

Job Address
River Bank Road, Monaltrie NSW

Authorised By
Michael Clark

Purchase Order Number
N/A

Work Instructions

Please meet in Riverbank rd at 07:00

Name

Mitchel Copland

David Teny

Adrian Langton

Vehicle Quantity
Flat Bed luck with VMS 1

Cllent Sign Off
Apq Brad
No signature recorded

Travel
Start

06:15

05:30

06:15

1300 TRAFFIC / www.altustraffic.com. www.altustraffic.com.au
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W o

Mitchell Copland (18/07/19 5:36:16 PM GMT +10)

Ticket #
505992
Date
18/07/19
Submitted By
Vehicles
1 truck
Job Break Break
Start Start Finlsh
07:00 12.00 12:30
07:00 12:00 12:30
07:00 12:00 12:30
Operator Sign Off
Mitchell Copland
Level 1 660 Lorimer St
Port Melbourne Vic 3207

Job Travel
Finish Finlsh
17:15 18:00
17:15 168:45
1715 18:00

%0

6C1QUAL §C1oUAL

Shift Travel
Total Total

IOhtsl i3 1 hr, 30 mins
mins

10 hrs, 15 3hrs
mins

RIS o e
mins
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MCLAREN TRAFFIC ENGINEERING

Address: Shop 7, 720 OId Princes Highway Sutheriand NSW 2232
Postal: P.O Box 66 Sutherland NSW 1499

Telephone: +61 2 8355 2440
Fax: +61 2 9521 7199
Web: Www.mclarentraffig.com.au
Email: admin@mclarentraffic.com.au *3

Division of RAMTRANS Australia ABN: 45067491678 RPEQ: 19457
Transport Planning, Traffic Impact Assessments, Road Safety Audits, Expert Witness

17th May 2021 THIS AND THE FOLLUWING ......,.......‘...................ﬁeference: 210244.01FA
IS THE ANNEXURE MARKED WITH THE LETTE

Michael Santin EEHED T%IN‘
C/o Fishburn Watson O'Brien g‘r nanm|Av| %LSF DQMEF:MQ %i Tﬁl Karen Leigh Hutchings

134 West High Street 20.2.)..., BEFORE ME-. Justice of the Péste

COFFS HARBOUR NSW 2450 V7 7w
R s Ko O T
Attention: Dean Pickett JU OF THE PEACE/SONSHER NSW # 253689

PROPOSED MODIFICATION CONDITION 35 FOR
EXISTING HARD ROCK QUARRY AT 72 RIVERBANK ROAD, MONALTRIE

Monaltrie.

1 Existing Condition / Background

1.1 Existing Condition 35
The existing Condition 35 is as follows:

1.2 Background

The undersigned has been engaged to undertake a review of the following documents related to the
subject modification application with respect to Condition 35:

(a) Statement of Facts and Contentions filed on 15 March 2021,

(b) Riverbank Quarry Traffic Impact Assessment dated 29 June 2020 prepared by INGEN
Consulting. [INGEN Report].

(c) Fourth Amendment Oated 28 July 2006 (MC06/18) Conditions of Consent of original DA No.
92/523 for extension to existing hard rock Quarry, Lot 4 DP 701527, 72 Riverbank Road,
Whyraliah,

(d) Transport for NSW (TINSW) letter dated 1 September 2020.

(e) Riverbank Road Quarry, Monaltrie Plan of Management dated May 2021,

EXISTING HARD ROCK QUARRY Page 1 0f 2
72 Riverbank Road, Monaltrie
210244.01FA - 17th May 2021



LITAIL.

L.

Trallic Engineering &
Mosisal Sisfety Consultanis

Following a review of the above listed documents, conducted site inspection on 22 April 2021 and
consultation with the applicant and other experts, the undersigned states as follows:

1) Thatthe assessment theoretical peak daily loaded truck traffic generation of 46 loaded truck
movgrpents per day for a maximufh of 29 days per annum referenced in the INGEN Report
is not a realistic calculation of likely loaded truck movements for the existing or proposed

modification to the existing hard rock quarry.

2) The likely péak loaded truck movements per day are limited by the operational efficiency of
plant and equipment that exists, or as contemplated under the modification application, on

the site.

3) The proposed modification to Condition 35, as set out below, aligns with the rationale of a
limited number of higher capacity loaded truck movements.

2 Proposed Modification Condition 35

The Modification Condition 35 is as follows, with recommended changes shown underlined:

“That loaded truck movements generated as a consequence of the operation of the quarry not
exceed an average of 15/day and be subject to a maximum of 20 loaded truck movements

(qreater than 4.5 tonne) per day.”

Please contact the undersigned should you require further information or assistance.

Yours faithfully,
McLaren Traffic Engineering

Az .

Craig MCLaren
Director
BE Civil, Grad Dip (Transport Engineering), MAITPM, MITE

RPEQ 19457

AMS Accraedited Level 3 Road Safety Auditor [1998]
SafeWork NSW Traffic Control Work Training card, [Authorisation number TCT0015914 : Prepare Work Zone (PWZ)]

Expert Traffic Engineering & Road Safety Witness al NSW Land & Environment & NSW Supreme Court

EXISTING HARD ROCK QUARRY
72 Riverbank Road, Monaltrie
210244.01FA - 17th May 2021

Page 2 0of 2
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THIS AND THE FoLLowinG .. [ 63,

IS THE ANEEXURE MARKED WITH THE LETTEH
R

Pl—-a-n of Management

Michael Santin
4'August 2021

—> The Powelj of Commitment
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GHD Pty Ltd | ABN 39 008 488 373

230 Harbour Drive,

Coffs Harbour, New South Wales 2450, Australia

T 61-2-6650 5600 | F 61-2-94750725 | E cfsmail@ghd.com | ghd.com

Printed date 4/08/2021 8:43:00 AM
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File name
Plan.docx

Author _ : Ben Luffman

Project manager Ben Luffman

e L Michael Santin

- Santin Quarry Plan of Management

River Bank Road Quarry, Monaltrie | Plan of Management

Client name

Project name
Document title

Revision version Rev 1

Project number 12550951

| Date

|| Approved for issue

Status I Revision | Author | Reviewer
Code | [ ==

| Signature '! Name | signature

' Name
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© GHD 2021
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1. Introduction

Santin Quarry Products (SQP) operate the hard rock quarry known as River Bank Quarry at Lot 4 DP 701527, 72
River Bank Road, Monaltrie (the site). The quarry provides a range of materials to local Councils and contractors.

This Plan of Management (PoM) has been prepared in response to Condition 4 of the Notice to Applicant of
Determination of a Development Application for Development Consent No. 92/523 (Amended):

A detailed Plan of Management shall be submitted to Council within one year from the date
of commencement, and then upgraded every two (2) years or shorter period as may be
determined by Council. Should a shorter period be required Council shall provide six months
notice. Such plan shall report on all operational Paramelers of the quar?{ including bul not
limited to; quarry development, drilling and blasting activities and moniforing, progressive
rehabilitation, control of pollutants, quantity of material won, ground water seepage into the
Bit and surface water effects. Such plan shall be of a standard acceptable to Council's

lanning Department and the Regional Inspector of Mines, Department of Mineral

Resources, Lismore.

The PoM provides the framework for environmental management for site operations. The PoM identifies and
documents the key environmental risks and mitigation measures implemented to ensure that the environmental

objectives and legal obligations are met.

This PoM has been prepared with reference to the following documentation:

—  Environmental Impact Statement Proposed Extension of Existing Quarry Riverbank Road, Wyrallah (Brian J
Mackney and Associates 1992)

—  1S014001:2015 — Environmental Management Systems

Department of Infrastructure, Planning and Natural Resources (DIPNR) (2004) Guidelines for the preparation

of Environmental Management Plans

—  Notice of Determination of Development Application (No. 92/523 (Amended)) and dated 28/07/2006

— Relevant legislation

1.1 PoM objectives

The key objectives for this PoM are:

—  Compliance with relevant environmental legislation and regulations
—  Compliance with the Conditions of Development Consent No. 92/523 (Amended)
—  Minimising pollution, waste generation and environmental impacts

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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1.2  Scope and limitations

This report has been prepared by GHD for Michael Santin and may only be used and relied on by Michael Santin
for the purpose agreed between GHD and Michael Santin as set out in Section 1.1 of this report.

GHD otherwise disclaims responsibility to an y person other than Michael Santin arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited o those specifically detailed
in the report and are subject to the scope limitations set cut in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by Michael Santin and others who provided
information to GHD (including Govermment authorities), which GHD has not independently verified or checked
beyond the agreed scope of work. GHD does not accept lisbility in connection with such unverified information,
including errors and omissions in the report which were caused by errors or omissions in that information.

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 2
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2. Overview of operations

The extent and layout of the quarry is shown in Figure 2.1. The approved quarry footprint including the floor and
faces, maintenance areas and open storage areas has an area of approximately 3.5 hectares. The quarry floor

and faces have an area of approx. 2.6 hectares.
Quarry products include; crusher dust, crushed road base, gravels and aggregate.

A description of how the quarry is operated is provided below.

MGA

Existing Quomy ACcess iy
WAL

LY )
Exisling Quarry Extent [Top of Quany Foce} ——— \\r-\ ;
{3/5/2019 Abt. 2.6 ho) NNy —

/ *Tree aBMA

—
Approved Quary Footprint (Abt. 3.4 ha) - Power Pole

(Origin BJ Mackney Fig 10 LCC DA 1993)

3/701527
M. Santin {Owner) \ oower Pols 4/701527

M. Santin [Owner)

Figure 2.1 Quarry layout (Source: WADE 2019)

21  Staging

It was originally proposed to develop the quarry in four stages, with the intent to re-orientate the working face of
the quarry more northward. The quarry has progressed since this time and is now considered to be within the
originally described Stage 4, whereby the face of the quarry will generally be extended to the south towards the
southern extent of the approved extraction area.

2.2 Land stripping

Pasture grass, topsoil and subsoil overburden above the quarry face to be worked is removed with a 25 tonne
excavator to create a working bench for blast preparation above the quarry face.

The grass, topsoil and subsoil are either stockpiled immediately adjoining the blast area or used to form and build
or augment bunds to the west and northeast of the quarry.

2.3 Blasting

Blasting involves drilling core holes in which to place explosives to be detonated to loosen and shatter the basait to
enable crushing. Subject to demand, drilling and blasting generally occurs on 2 - 3 occasions per year, andis
undertaken by a suitably licenced subcontractor.

GHD | Michael Santin | 12550851 | River Bank Road Quarry, Monaltrie 3
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Subject to weather conditions drilling generally takes 2 - 3 days.

24  Extraction/raw feed winning
Following blasting the following occurs:

—  The blown rock is screened using a 25 tonne excavator to separate larger rock from rock suitable for
crushing.

= The 25 tonne excavator will pile suitably sized rock ready for loading by a 4 m? rubber tyred front end loader
or excavator into the crusher.

2.5 Crushing and screening

Crushing and screening is undertaken at the site using essentially the same fixed jaw crusher and screener that
existed in the quarry in 1993.

Rock with a maximum size of 0.5 m diameter is loaded and crushed. Crushed rock is then sorted and screened
from where conveyors drop the processed material into tem porary stockpiles near the plant.

Processed material at the crusher is either direct loaded for haulage or relocated to product stockpiles on the
quarry floor.

26 Loading

Loading of trucks is undertaken using a 4 m? rubber tyred front end loader. The loaded truck then drives onto the
weighbridge to weigh the load prior to the truck leaving the quarry.

To satisfy Transport for NSW weight of loads requirements, no loads are greater than the registered payload size
of the truck. The loader operator is to record in a docket book:

— Date

- Time

— Registration

—  Type of product

- Weight

2.7 Rate of extraction

The approved rate of extraction in DA No. 1892/523 is 15,000 m3 (40,500 tonnes) per annum, however the
operation has purposefully capped extraction at 11,100 m? (29,970 tonnes) per annum to remain below the
Environment Protection Licence (EPL) threshoald of 11,111 m3 (30,000 tonnes).

The estimate of the resource remaining in-situ and not yet extracted within the approved extraction area is
approximately 180,000 m? (486,000 tonnes). At an annual rate of extraction of 11 ,100 m3 (29,970 tonnes) the life of
the quarry is estimated to be approximately 16 years.

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 4
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3. Environmental risk assessment

The environmental risks have been assessed by examining all site activities associated with quarry operations to
determine their potential impacts on the environment. The risk rating is determined by considering the likelihood
and consequence of an activity using the matrix shown in Table 3.1 and applying that rating to select
environmental aspects, as shown in Table 3.2.

Table 3.1 Risk matrix

Likelihood ' Consequence

-_—

| Medium

Will cceur

Likely to occur LM M
i Unlikely to occur s - LM M
© Will not occur e LM

The results of this broad risk assessment are shown in Table 3.2.

Table 3.2 Risk assessment

Grubbing Extraction Crushing Transport

: [ T
Clearing & Blasting / Screening / Material | Rehabilitation

Air LM
! Surface Water L/M L/m
Groundwater 1L i
Noise & Vibration M jL
Waste i 1L
Ecology L S |
Transport L L ].i:__l_-'. M L

As indicated by Table 3.2, all aspects, except ecology, have at least one medium rated risk. Noise and vibration
has two high risk ratings, while surface water and air also have a high risk rating. Ecology risks are rated L/M or
below because of the limited ecology value at the site.

Appropriate control measures to mitigate or minimise the risks are provided in Section 4 below.

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monalirie 5



- id 2

246

4.  Environmental management

4.1 Roles and responsibilities

Key site personnel and environmental management responsibilities are outlined in Table 4.1.

Table 4.1 Roles & responsibilities
Role ' Responsibilities
Quarry Manager The Quarry Manager (QM) is responsible for the overall implementation of the PoM and

environmental management on site. Key responsibilities include:

— Reviewing and endorsing the PoM as required

- Maintaining compliance with relevant legislation, conditions of approval and any licences
— Communicating environmental objectives, targets and commitments to site staff

— Delivering environmental training

- Leading environmental incident investigations and reporting to regulatory authorities where
appropriate

— Responding to community complaints and enquiries

— Liaison with stakeholder agencies and community groups where required

— Approving any environmental reports required to be submitted to relevant authorities

The Quarry Operator (QO) is responsible for managing the daily quarry activities and implementing
environmental controls. Key responsibilities include:

— Providing input to PoM reviews

- Communicating environmental management requirements during toolbox talk or other regular
meetings

— Undertaking environmental monitoring and inspections
' = Monitoring the work of subcontractors working on site

— Stop work in the event of a pollution incident and implementing the emergency response
procedure

Quarry Operator

Operators Site workers and operators are responsible for implementing enviranmental control measures
assaciated with their daily work. This includes:

' = Minimising their impact on the environment while undertaking works
— Implementing and maintaining enviranmental controls
— Reporting to the QM when an incident occurs and taking measures to respond to the incident
~ Completing any reporting and monitoring requirements for their specific role

411 Subcontractors

As a minimum, subcontractors and their employees will comply in full with the requirements of this PoM as it
applies to site environmental management and controls. Subcontractor personnel are considered equivalent to site
personnel in all aspects of environmental management and control and their responsibilities in this respect are the
same as site personnel.

4.2  Environmental training and awareness P

Site environmental management requirements are communicated in the site induction to all staff, subcontractors .
and visitors. The induction includes the following information: -
—  Environmental legal context including due diligence and duty of care
- Site environmental objectives and targets

—  Site environmental setting and sensitive environmental aspects

- Environmental incident response and management procedure

-~ Overview of environmental control measures

"

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 6



There are no specific environmental training requirements beyond the environmental site induction for site
operations. Subcontractors engaged to undertake specialist tasks (e.g. water quality monitoring), will be
appropriately qualified to conduct the works.

Other environmental issues are communicated to site staff through toolbox talks and other meetings.

421 Training records
Training records are maintained in a site training register which includes:

- Details of the person being trained (name, role, company)
—  Training date
—  Type of training

4.3 Soil and water management controls

247

Objective — Maintain receiving surface water and groundwater quality and quantity during operation

of the quarry.

Targets

No. Control

! Responsibility

- Manage erosion associated with operational activities, in accordance with Managing
Urban Stormwater Soil and Construction — Volume 2e Mines and Quarries (DECC,2008).

S1 Train all staff on erosion and sediment control practices and the requirements of the PoM Quarry Manager

through inductions, toolboxes and targeted training.

52 All topsoil and overlying material will be progressively stripped from areas to be excavated Quarry Operator

and stockpiled separately for future rehabilitation of the quarry, refer to Appendix E.

S3 All permanent stockpiles will be stabilized and revegetated with a suitable cover crop e.g. Quarry Operator

millet or rye grass.

54 Implement and maintain erosion and sediment cantrols in accordance with Soil and Water Quarry Operator

Management Plan (ENV 2018) in Appendix C and Figure 4.1.

S5 The concentration of a pollutant discharged must not exceed the concentrations limits of: Quarry Operator

— 50 mg/L for Total Suspended Solids (TSS)
- 6.5-8.5forpH
— Visible cil and grease

These concentration limits do not apply to discharge from the sediment basin solely arising
from rainfall measured at the premises exceeding 95.3 mm in total falling over any
consecutive five day period or when the water is used on site e.g. dust control, adding
moisture to material.

s6

the upper level of the sediment storage zone and design storage capacity (refer to Appendix
C).

Each sedimentation basin must have a marker (the "sediment basin marker”) that identifies Quarry Operator

s7 The design storage capacity of the sediment basins (refer to Appendix C) must be restored Quarry Operator

within 5 days of the cessation of a rainfall event that causes runoff to occur on or from the
site.

S8 If required to achieve the discharge criteria, reat the basin in accordance with Appendix D, Quarry Operator

prior ta discharging off site,

S8 Sediment must be removed regularly from the basins, so the sediment volume does not Quarry Operator

exceed the sediment basin marker level. Sediment removed from the basin is to be stockpiled
for future rehabilitation of the quarry.

S§10  Machinery is to be refuelled by mobile vehicles with appropriate storage containers. No fuelis  Quarry Operator

to be stored on site.

S11 Al liquid chemicals and oils must be stored in tanks or containers inside suitable bund(s). Quarry Operator

Bund(s) are to be designed, constructed and maintained in accordance with AS1940-2004
Storage and Handling of Flammable and Combustible Liquids.

GHD | Michael Santin | 125650951 | River Bank Road Quarry, Monaltrie
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Monitoring

$12  Rainfall at the premises must be measured and recorded in millimetres per 24 hour period, at
the same time each day.

$13  Erosion and sediment controls are to be monitored weekly and following rain, with any issues
addressed, as required.

$14  Basins A and B are to be monitored for TSS, pH and oil and grease prior to discharge. The
following concentration limits must be achieved prior to discharging:
— Oil and grease - visual
- pH-6585
- TSS-50mgiL
Note: Monitoring and the above concentration limits do not apply, if rainfall exceeding 95.3
mm falls over any consecutive five day period.

$15  The volume of water in the sediment basins is to be monitored following rain. If, within 5 days
of rainfall, the design capacity is not available (as shown by the sediment basin marker), the
basin must be discharged to restore the design capacity.

$16  The volume of sediment in the basins is to be monitored following rain and removed to
maintain the design capacity, as shown by the sediment basin marker.

$17  The spill kit is to be checked monthly and any missing materials to be replaced.

248

Quarry Operator
Quarry Operator

Quarry Operator

Quarry Operator

Quarry Operator

Quarry Operator

GHD | Michael Santin | 12550851 | River Bank Road Quarry, Monaltrie
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4.4

Flora and fauna management controls

Objective — Maintain significant habitat and minimise vegetation disturbance

No.
F1

F2

F3
F4
F5

F6

F7
F8
F9

F10

F11

F12
F13

F14

—~ Minimise the spread of weeds

— No fauna fatalities
- No unapproved disturbance of vegetation
No new occurrences of weeds on site

| Control

Train all staff on flora and fauna control practices and the requirements of the PoM through
inductions, toolboxes and targeted training.

* The boundaries of the approved quarry footprint, as identified in the approved quarry plan
- shall be clearly marked on site.

Quarry operations will not extend outside the approved quarry footprint.
Native vegetation will not be cleared as a result of quarry operations.

- Subject to concurrence of the owner of Lot 1 DP701257 and Council, screen tree planting will
. be provided along the southern east/west common boundary, or equivalent location within
| Lot 2 DP701527.

Koala feed trees will be planted along the western boundary of Lot 3 DP 701527, refer to
Figure 4.2. Refer to the Rehabilitation Plan (Appendix E) for details regarding species,
planting and maintenance. The dominant species are to be Flooded gum (Eucalyptus
grandis), Forest Red Gum (Eucalyptus tereticornis) and Tallowood (Eucalyptus microcorys).

All weeds will be controlled according to the requirements of the Biosecurity Act 2015.
i All native animals, including snakes, will not be harmed or handled.

* A stock proof fence and appropriate warning signage will be erected around the quarry
¢ perimeter, incorporating lockable gates.

If injured native wildlife is found on the site, W.I.R.E.S will be contacted to collect and care for
the animal.

The site will be rehabilitated in accordance with the Rehabilitation Plan in Appendix E.

The site will be inspected monthly for weeds.

The boundary markers will be inspected monthly to ensure they can still clearly be seen and
no works have extended outside the quarry limits.

Revegetation of koala trees and bunds will be monitored every month for the first six months
and every six months thereafter. Any required replacement trees, guards or watering will be
completed within 1 week of the inspection.

250

Responsibility
Quarry Manager

Quarry Manager

Quarry Operator
Quarry Operator

Quarry Manager

Quarry Manager

Quarry Operator

Quarry Operator

Quarry Manager
. Quarry Operator

Quarry Manager

Quarry Operator
Quarry Operator

Quarry Operator

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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Location of koala
/ feed tree plantings

Figure 4.2 Koala feed tree plantings

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 11
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Noise management controls

Objective - Minimise disturbance to local residents from operational noise

Targets

N3

N4

N5

N6

N7

N9
N10
N11

N12

N13

N14

N15

day/evening/night

— No out of hours works

| Control

Train all staff on noise control practices and the requirements of the PoM through
inductions, toolboxes and targeted training.

LA10 noise levels from the quarry will not exceed the background noise levels at ény
affected residence by more than 5dB(A) i.e., 40 dB(A). If noise monitoring indicates this
criteria is exceeded, a qualified acoustic consultant will be consulted and any
recommendations implemented.

Working hours are limited to:

= Quarrying - 7:30 am — 4:30 pm Monday to Saturday

- Blasting — 8:00 am - 4:30 pm Monday to Friday

— Drilling and crushing — 8:00 am — 4:30 pm Monday to Saturday

No crushing is to be done on weekends or public holidays until an Acoustic Report is
submitted from a qualified Acoustic Engineer indicating noise levels at adjoining properties

i are satisfactory to Council.

One week prior to drilling and blasting, the 11 adjoining landowners within the buffer zones
will be notified in writing or email by the Quarry Manager, unless the landowner advises in
writing they do not need to be notified. A list of the properties to be notified is provided in
Appendix F.

The crushing and screening operations will be screened by a 6 metre high berm
constructed directly west and north of the current crushing and screening operations, as
shown by Figure 4.4.

Acoustic certification of future changes to the pit layout and equipment is required by an
acoustic consultant, prior to them occurring, to verify the noise impacts are consistent with
the approval.

Equipment will be maintained and operated in accordance with manufacturers
recommendations. Equipment identified as being excessively noisy will be serviced. If
prablems still remain after servicing, equipment will be fitted with noise attenuation devices
or removed from site. Any replacement equipment will require an acoustic consultant to
certify it will maintain or reduce the noise levels from the operation.

When not in use, vehicles and machinery will be turned off
Cover noisy parts of the crusher and screen with insulation material, see Figure 4.3.

Rocks to be carefully placed in the hopper and trucks, rather than being dropped in from a
height.

~ Crushing and screening operaboﬁs to be similar to what was done during the attended

testing day of the 12th of March 2020;

~ Insulation covers over loud machine components of the crushers and screens, see
Figure 4.3.

— Gentle placement of rocks in the hopper.

Routine weekly inspections will occur throughout the operational lifetime of the quarry to
identify any ad-hac noise issues such as faulty equipment, noisy works.

Berms are to be inspected monthly to ensure they remain in good condition and meet the
requirements outlined in N6.

A naise compliance assessment will be undertaken in accordance with Section 4.10 of the
Naise Impact Assessment (Ingen 2020}, Appendix G.

; Responsibility

252

- No exceedance of the operational noise limit of Laeq 15 minute 40/35/35 dB(A) for

- Nojustified complaints from adjacent residents in relation to noise generation

Quarry Manager

Quarry Manager/
Consultant

Quarry Operator

Quarry Manager/
Consultant

Quarry Manager

Quarry Manager

Quarry Operator

Quarry Operator

Quarry Operator
Quarry Operator
Quarry Operator

Quarry Operator

Quarry Operator
Quarry Operator

Quarry Manager/
Consultant

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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Figure 4.3 Example of insulating noisy parts of the crusher and screen (Ingen 2020)

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 13
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Objective =

Targets -

B3
B4

; BS

B7

Blasting management controls

environment from blasting and vibrations

No exceedance of the blasting criteria

Train all staff on blasting control practices and the requirements of the PoM through
inductions, toolboxes and targeted training.

One week prior to blasting the 11 adjoining landowners within the buffer zones will be
notified in writing or email by the Quarry Manger, unless the landowner advises in writing
they do not need to be notified. A list of the properties to be notified is provided in Appendix
F.

Blasting will be restricted to between 8:00 am — 4:30 pm Monday to Friday.
Blasting is to achieve the following limits:

— Overpressure 115 dB(L)

— Peak particle velocity 5 mm/s

If blast monitoring indicates this criteria is exceeded, a qualified consultant will be consulted
and any recommendations implemented.

Blasting is to be done by a qualified and experience subcontractor.

No explosives are to be stored on site.

Blast monitoring will occur for every blast and will be undertaken by a suitably trained
professicnal. Blast monitoring will be undertaken:

— Every blast at receiver R1 - 55 Chilcott Street, Monaltrie
— At other locations following receipt of a justifiable blasting related complaint

Air quality management measures

— Minimise air quality impacts from site activities

No justified complaints from adjacent residents in relation to blasting and vibrations

255

To minimise the impacts of quarry operations on the local community and the built

Responsibility

Quarry Manager

Quarry Manager

Quarry Operator

Quarry Manager/
Consultant

Quarry Manager/
Contractor

Quarry Manager

Quarry Manager/
Consultant

- Nojustifiable complaints related to air quality attributable to site operations

— No visible offsite air quality impacts as a result of site operations

No. | Control

A1

A2

A3

A4

AS

A6

A7

All personnel working at the site will be made aware of their responsibilities in minimising
dust.

Unsealed haul truck rautes will be watered as required, particularly during peak periods of
vehicle movements and extended dry spells or windy conditions.

Stockpiles and disturbed areas of the quarry will be watered during extended dry or windy
periods or when dust is observed to be leaving site.

Water sprays are required to be operating on crushing and screening plant, when dust is
visible.

Loaded trucks leaving the construction site will be covered to minimise the transport of dust
off site.

Equipment, machinery and vehicles will be maintained to manufacturer's specifications to
minimise potential emissions.

Work vehicles/machinery will not be left running or idling when not in use.

| Responsibility
" Quarry Manager

Quarry Operator
Quarry Operator
Quarry Operator
Quarry Operator/
Truck Drivers

' Quarry Operator

: Quarry Operator

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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A8 Routine weekly inspections will occur throughout the operational lifetime of the quarry to Quarry Operator
identify any air quality issues such as dust emissions.

A9 Dust monitoring will occur following continued (>1 per week), justified complaints. The dust | Quarry
monitering will involve installing temporary dust deposition gauges, by a qualified consultant, = Manager/Consultant
for a period of 1 month at the nearest complainant. if dust depasition exceeds 4 g/m? per
month, any additional controls recommended by the consultant will be implemented.

4.8 Waste management measures

Objective = Minimise the volume of waste generated from site operations

Targets — The volume of waste disposed at landfill is less than 1% of the volume extracted
— No recyclable products disposed to landfill
No contamination of the quarry

Control Responsibility

w1 All personnel working at the site will be made aware of their responsibilities in minimising Quarry Manager
waste.

w2 The volume of waste generated will be minimised. Quarry Operator

W3 Excess quarry material will be used on site as fill and/or in rehabilitation works Quarry Operator

w4 I All recyclables (including aluminium, paper and cardboard, steel, glass, rigid plastic, Quarry Operator
organics) to be collected and recycled accordingly.

ws All waste will be classified in accordance with the Waste Classification Guidelines and Quarry Operator
disposed at an appropriately licensed facility.

W6 An onsite wastewater system will be installed and maintained, in accordance with Section Quarry Operator
68 of the Local Government Act.

W7 Any waste generated outside the premises must not be received at the premises for Quarry Manager
storage, treatment, processing, reprocessing or disposal, without the approval of Council

Monitoring

ws Routine weekly inspections will occur throughout the operational lifetime of the quarry to Quarry Operator

identify any waste issues.

wse Waste classification and disposal will be recorded Quarry Operator

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 16
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4.9 Heritage management measures

Objective — Avoid damage or disturbance of heritage items

Targets — No damage to heritage items
— All site staff and contractors trained on unexpected finds protocol

No. Control |, Responsibility

H1 " All personnel working at the site will be made aware of their responsibilities if a heritage item  Quarry Manager
is identified on site

H2 If it is suspected that Aboriginal material has been uncovered as a result of earthworks/ Quarry Manager
activities:

— Work in the surrounding area is to stop immediately.

— A temporary fence is to be erected around the site, with a buffer zone of at least 10
metres around the known edge of the site.

- An appropriately qualified archaeological consultant is to be engaged to identify the
material.

If the material is found to be of Aboriginal crigin, the Aboriginal community is to be consulted
in a manner as outlined in the OEH guidelines: Aboriginal Cultural Heritage Consultation
Requirements for Proponents (2010).

H3 ' Routine weekly inspections will accur throughout the operational lifetime of the quarry to Quarry Operator
identify if any Aboriginal material is uncovered.

410 Traffic management measures

Objective — Minimise impacts to the local residents and public infrastructure from site traffic
Targets — No justified complaints related to site traffic
— No road damage from site vehicle movements

No. Control Responsibility

T All truck drivers entering the quarry will be made aware of the controls relevant to trucks Quarry Manager
' operating at the site.
T2 Loaded truck movements generated as a consequence of the operation of the quarry are not  Quarry Operator

to exceed an average of 15/day or a maximum of 20 loaded truck movements (greater than
4.5 tonne) per day.

T3 Install traffic advisory signs on Riverbank Road, as required by Council Quarry Manager

T4 The intersection of the access road and Riverbank Road will be upgraded within 2 years, in Quarry Manager
accordance DA No. 5.1992.523 4.

T5 The internal access road will be 3 m wide bitumen sealed to where the road divides. The Quarry Manager

pavement will be suitable to cater for gravel haulage vehicles.

T6 All vehicles must enter and leave in a forward direction. Quarry Manager/
Truck Drivers

T7 The following details are to be recorded for all trucks leaving the quarry: Quarry Operator
- Date
- Time
— Registration
— Type of product
- Weight

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 17
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9. Incidents and complaints

5.1  Emergency response

Incidents and near misses may occur with potential or actual environmental harm. Incidents resulting from normal
operations are likely to include:

—  Spills or leaks of hazardous substances (oils, fuels, chemicals)
— Release of contaminated stormwater from the site
—  Excessive noise or dust levels at sensitive receivers

Environmental control measures are established to minimise the risk of environmental harm occurring.

5.1.1  Emergency contacts

Details for organisations that may be contacted to respond to an environmental emergency are provided below in
Table 5.1. These details are to be made available to all site personnel on site signage and induction material.

Table 5.1 Emergency contact details
Police / Fire / Ambulance 000
Hospital Uralba Street, LISMORE
02 6621 8000
SafeWork NSW 131050
EPA . . “ 131 555
i Lismore City Council . 02 6625 0500
| WIRES Wildlife Rescue i 026628 1898

9.1.2 Incident investigation

All incidents are documented, investigations conducted and action plans established in order that the incident does
not occur again. Where lessons are learnt from the investigation or current procedures are identified as being
ineffective, the PoM will be revised to include the improved procedures or requirement.

An incident investigation includes the following basic elements:

— The cause, time and duration of the event

—  Contact details for all personnel involved in the incident and subsequent response

— Action taken in relation to the event with respect to containment, notification, and residual effects
—  Details of any measure taken or proposed to be taken to prevent a recurrence of such an event

All personnel are required to report all incidents, as it is regarded as a valuable method of addressing
shortcomings in procedures, training or equipment, and is an opportunity for improvement.

5.1.3 Notification

The Quarry Manager will immediately notify the EPA of pallution incidents on or around the site which have
occurred in the course of activities in the following circumstances:

—  Ifthe actual or potential harm to the health or safety of human beings or ecosystems is not trivial

— If actual or potential loss or property damage (including clean-up costs) associated with a pollution incident
exceeds $10,000

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 18



259

Written details of the notification are to be submitted to the EPA within 7 days of the date on which the incident
occurred.

5.2 Complaints

A telephone complaint line will be established to receive complaints from members of the public in relation to
activities conducted at the quarry. The complaints line is publicly available and advertised on signage at the site
entry.

A legible record (see Appendix B) of all complaints in relation to poliution arising from any activity must include:

The date and time of the complaint

The method by which the complaint was made

Any personal details of the complainant which were provided by the complainant or, if no such details were
provided, a note to that effect

The nature of the complaint
The action taken in relation to the complaint, including any follow-up contact with the complainant

If no action was taken, the reason why no action was taken

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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6. Reporting and review

6.1 Reporting and records

6.1.1  Environmental inspection checklist

The effectiveness of environmental protection measures is assessed weekly. To achieve this, an environmental
inspection checklist will be used to address the key mitigation actions as well as any specific approval
requirements. A copy of the checklist is in Appendix A.

The purpose of the checklist is to:

—  Provide a surveillance tool to ensure that safeguards are being implemented

—  Identify where problems might be occurring

—  ldentify where sound environmental practices are not being implemented

—  Facilitate the identification and early resolution of problems

Any non-conformances identified through the checklist process would be highlighted and an environmental action
report or a non-compliance/environmental incident notification report completed. The checklist would remain
“open” until:

—  The issue has been resolved

— Anew orrevised procedure has been established and implemented

—  Training has been provided to relevant personnel/sub-contractors

6.1.2 Compliance reporting

Every three years from the date of the consent, the Quarry Manager will prepare a compliance report with the
following details:

—  Adescription of the quarrying that was carried out since the previous report, and the quarrying that is
proposed to be carried out over the next reporting period including quarry production and transport data,
details of proposed working stages, stages to be opened and/or closed and rehabilitation works.

—  Asummary of the monitoring results and complaints records since the last report.

—  Astatement of compliance with each of the relevant conditions of the consent including identification of any
non-compliance since the previous report, and a description of what actions were taken and will continue to
be taken to ensure compliance. Identified actions shall be included in an amending PoM.

A copy of the report is to be provided to Council.

6.1.3 Records

Environmental reporting and records are maintained to demonstrate compliance with the PoM. Records to
maintain include:

—  The Notice to Application of Determination

-~ Induction and training register

= Environmental inspection and monitoring reports/results (refer to Section 6.1.1 and Appendix A)
- Compliance reports (refer Section 6.1.2)

- Incident reports and register (refer to Appendix B)

-  Complaints register (refer to Appendix B)

= Truck movements (refer to Appendix B)

= Extraction volumes (refer to Appendix B)

— Allregulatory correspondence

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie 20
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All records are to be:

—  Maintained in a legible form
—  Kept for at least four years
—  Produced to any authorised officer of the EPA or Council upon request

6.2 Review and improvement

The Quarry Manager will review the PoM and its operation and implementation every three years. The purpose of
the review is to ensure that the PoM is meeting the requirements of the standards, policies and objectives.
Between the scheduled reviews, a register of issues will be maintained to ensure that any issue raised by internal
and external personnel associated with the quarry operations is recorded.

The review will consider (where available or applicable):

—  Site personnel comments

—  Agency comments

—  Audit findings

—  Environmental monitoring records

— Complaints

—  Details of corrective and preventative actions taken

—  Environmental non-conformances, environmental inspection netices, inspection reports, and non-
conformance reports

— Incident reports

- Changes in organisation structures and responsibilities

—  The extent of compliance with objectives and targets

—  The effect of changes in standards and legislation

—  Co-ordination of environmental management of sub-contractors

Details of any significant changes made to the PoM will be summarised in a table and forwarded in a mema to all
site staff, contractors and Council.

GHD | Michael Santin | 12550951 | River Bank Road Quary, Monaltrie 21
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Environmental Inspection Checklist
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Inspection Date | Inspection Conducted By:

Weather Conditions: Dry[] SiightWind (] Cam[] Rain[] Strong Wind[_]

Rainfall - Past 24 hrs: Past 5 Days:

Soil and Water

0 Erosion and Sediment controls
installed & in good working order?

Do erosion and sediment controls
| require maintenance or
replacement?.

Are stockpiles located and
] maintained in accordance with
the PoM?

Are basins full and requiring
treatment and discharge? If yes,
check water quality

]

]

Are monitoring points
discharging? If yes, check water
quality

Do sediment basins require
maintenance?

Are clean and dirty water
separated?

Are site access locations free
from mud or excessive dirt on the
local roads?

O (0|10 O

O1a(ajl o

Air Quality

0 Is dust from quarry operations
visible during inspection?

0 Are dust suppression measures
in place? And effective?

0 Is any machinery emitting smoky
exhaust?

H Are truck loads leaving site
covered?

O|o(go|o

Flora and Fauna

Is the extent of the quarry clearly
O marked/fenced? Is fencing in
good repair?

Are hygiene measures being
implemented?

Have any unexpected species of

L]
Il Are there any weeds?
] fauna been identified / relocated /

injured in the past week?

O oo o




Item

Observation

Heritage

Action required & location

Responsibility ~ Closed

265

Have any unexpected finds of
heritage items or human remains
occurred in the past week?

O

Vibration

Are noise controls installed and
effective?

Have all activities occurred within
permitted hours in the last week?

Do plant/equipment have
appropriate mitigation measures
installed?

us Substances & Dangerous Goods

Are spill kits available in alt work
areas and in stock?

DDEDDD%D
e

Is there evidence of
hydraulic/vehicle oil spills on site?

O

Are stored chemicals in bunded
areas with at least 110% storage
capacity of the largest container?
s the bunded area free from
accumulated storm water or
spilled chemicals?

Waste Management

[

Is the site free from litter and
waste bins available?

O

Are appropriate and segregated
waste bins available?

Complaints

O

Have any complaints relating to
environmental issues been
received in the past week? If so,
please detall.

Additonal ltems/
Opportunities for
improvement/
Innovations

Inspection By

Signature
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Blasting records

Blast No Date Overpressure (dB) Ground Vibration (mm/s)

Never greater than 120dB ' Never greater than 10mmisec
Not greater than 115dB for 5 % of blast Not greater than SmmJ/sec for 5 % of blast
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Truck records

Date Time Registration Product Weight
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Appendix C

Soil and Water Management Plan
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Riverbank Road Quarry, Monaltrie 26 Augus! 2019

Revision: B
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Soil and Water Management Plan

Riverbank Road Quarry, 72
Riverbank Road, Monaltrie, NSW
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1 Purpose

1.1 Introduction and Purpose

Env Solutions (ENV) has prepared a Soil and Water Management Plan (SWMP) on behalf of Riverbank
Road Quarry in relation to the operational basalt extraction quarry and associated works on Lot 4 of DP
701527 Riverbank Road, Monaltrie. This SWMP has been developed primarily to inform the s.4.55(2)
application to Lismore City Council (LCC) for the continuation of the quarry. It is understood that the
SWMP will also be submitted as part of an application to the NSW Environmental Protection Authority
(EPA) for an Environmental Protection Licence (EPL).

An existing sediment pond has been redesigned by ENV with consideration of the catchment area as
well as localised soil and rainfall data.

This report contains details on:
e The newly designed sediment pond;
* A site description and physical characteristics of the site;
* Associated stormwater, erosion and sediment controls;
e \Water management;
s Air emissions;
¢ Management of potential environmental impacts; and

= Administration of the SWMP.

The SWMP is to be implemented by adoption of the strategies referred to in various sections of this
report, with monitoring, reporting and corrective actions recorded in an Environmental Ma nagement Log
(EML). The EML is to be updated continuously in response to inspections on the site and any breaches
of the SWMP that may occur.

The purpose of the management measures outlined in this SWMP is to minimise the impacts on the
environment that will likely arise from site-based works, and to achieve the following outcomes:

= Prevent nuisance dust;

* Prevent the displacement of sediment and soil across and off the site;
e Preserve water quality in receiving environments;

= Control and treat surface runoff from the quarry during operation;

* Maintain existing surface water conditions outside the disturbance area;
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e Divert ‘clean’ runoff around disturbed areas; and

s Achieve compliance with statutory requirements.

This SWMP has been undertaken in accordance with the following guidelines:
Managing Urban Stormwater: Soils and Construction, "The Blue Book” (Landcom, 2004)

Due to the nature of the proposal being an extractive industry, this report addresses the impacts during
the design of the sediment basin and stormwater treatment system in accordance with:

Managing Urban Stormwater: Soils and Construction: Volume 2E Mines and Quarries (DECC

2008)

1.2 Quarry Site and Operator Details

Details relating to the quarry site and the operator are presented in Table 1.

Table 1. Quarry Site and Operator Details

Quarry Name Riverbank Road Quarry

Quarry Operator Mick Santin

Site Address 72 Riverbank Road, Monaltrie, NSW

Lot 4 DP 701527 Lot 4 DP 701527

Site Area Total site — approximately 16.31ha (LCC 2019)

Local Government Area

Lismore City Council

Zoning

Zone RU1 - Primary Production

279
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2 Site Description

2.1 Site Location

The site occurs approximately 6 km south of Lismore Central Business District (CBD) and is accessed
from the south of the Site via Riverbank Road. The northern boundary borders an ephemeral
watercourse and the eastern and westemn lot boundaries adjoin open grassland. The locality
predominantly supports rural landuse, dominated by open grassland used for beef grazing. The site in
relation to the broader locality is depicted in Figure 1.

The land is described as Lot 4 DP 701527 72 Riverbank Road, Monaltrie, NSW. Refence to the Site
Plan is provided in Figure 2, Figure 3 and Figure 4.

280
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Figure 1. Site Locality Plan

(E}T::Erng Figure 2. Site
ol Plan — Lot 4 DP
H 701527
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2.2 Site Topography

The quarry occurs on the northern slope of a crest that has a maximum elevation of approximately 40m
AHD, and grades down to a perennial drainage line that occurs at approximately 12m AHD (refer Figure

3).
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2.3 Geology and Soils

2.31 Geological Setting
The regional geological mapping for the site and surrounding area are presented in Figure 5.

The site occurs on the western edge of the ‘Lismore Basalts' (TIb) geological unit. This geological unit
extends some distance to the east, south and north of the site and generally occurs as the ‘Alstonville
Plateau’. The geological unit (Qa) further to the west of the site comprises river gravels, alluviums, sand
and clay (Department of Mines 1972).
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Figure 5. The site located on the Regional Geology Map (Tweed Heads 1:250 000)

23.2 Soil Setting

The soil landscapes for the subject site are presented in Figure 6. Soil at the site are mapped as the
Georgica (Ge variant ¢) soil unit (Morand 1994). This soil unit is typified by high rolling and steep waning
hills on Lismore Basaits. This profile consists of moderately well-drained shallow to deep Chocolate

soils and Prairie Soils on crests and upper slopes. Deep poorly to moderately well-drained Black Earths
occur on the lower slopes and footslopes.
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Figure 6. The
site relative to
the mapped
soil units in the
locality
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233 Surface Water

Site drainage in the locality of the quarry is shown in Figure 7. Site drainage at the site is in a northerly
direction towards a 2™ order unnamed perennial drainage line (LCC 2019). The catchment in which the
quarry occurs is described as the Wyrallah Area sub-catchment (LCC 2018). The drainage line along
the northern site boundary becomes a 3 order stream directly downstream of the quarry, and eventually
a 4' order stream after which it flows into the Wilsons River, approximately 2km south of the quarry.

Figure 7. The
o site relative to

N surface water

Existing drainage lines
Quarry

Area
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234 Groundwater

The nearest licensed groundwater bore (GWO072554) is located on the property directly north of the
quarry (i.e. Lot 1 DP 701527) (Water NSW 2018), approximately 40m north of the site boundary. Data
from the drillers log indicates the bore is drilled to a final depth of 12m and has a standing water level of

3m. The log indicates a 3m clay layer, followed by a 7m layer of gravel and broken rock, followed by
2m of basalt (which supports the groundwater).

A search of the Water NSW (2019) Groundwater Database has identified four licensed groundwater
bores within 1 km of the quarry site. The locations of these facilities are shown in Figure 8.

Table 2 lists details of groundwater facilities identified from a search of the Water NSW Groundwater
database (Water NSW 20189).

Table 2. Licensed groundwater bores within 1km of the site

Nu(r;nv;er Easting| Northing Type Use Aquifer :{L';:;’I D:n‘:;h :nv:;”
GWO072554 | 527577 | 68073278 Bore Stock, Domestic  |Gravel, basalf| 1.23 10 3.00
GW062043 | 526925 | 6807454 |Excavation Irrigation Soil NR 7.5 NR
GW302703| 526868 6807253 Bore Stock, Domestic NR NR 3 NR
GW301825| 528673 6807925 Bare Stock, Domestic Basalt 0.27 | 66.7 NR

Three of the four bores are for domestic and stock purposes. Groundwater well GW072554 occurs on
the property directly north of the quarry. Functional bores are drawing from a basalt aquifer.
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Figure 8. Licenced groundwater works within 1km of the site
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235 Soil Erodibility and Soil Erosion Hazard

Soil erosion is affected by the erodibility of the in situ soil and is based on the soils' properties. Erosion
hazard is a measure of the susceptibility of an area to erode given the prevailing agents of erosion and
a specific land use (Morand, 1994). Erodibility and erosion hazard for the topsoil — A horizon (ge1) is
provided in Table 3.

Table 3. Erodibility and erosion hazard for the site

K-factor: 0.024
. Non Concentrated Flows: moderate
Erodibility Concentrated Flows: mod-high
Wind: Jow
Broslon Hazard Non Concentrated Flows: moder:_ate
(grazing) Ct?ncentrated Flows: mf:)d—h.'gh
Wind: slight

Table 3 shows that the natural topsoil at the site (i.e. A horizon ge1) has moderate to moderate-high
erodibility and moderate to moderate-high erosion hazard for water borne concentrated and non-

concentrated flows.

The wind hazard rating for soils of this type is slight.

2.4 Climate

The site is located 4.2 km south-east of the Lismore Airport Weather Station (Lismore AWS) Australian
Bureau of Meteorology (BOM) automatic weather station. According to the BOM (2019a), the Lismore
region has a subtropical climate, moderate humidity and moderate temperatures are experienced all
year round and rainfall is highest during the summer months. The hottest temperatures typically occur
in January and range from 18.7°C to 30.3°C, and the coldest temperatures typically occur in June and
July and range from 6.1°C to 20.8°C.

Average annual rainfall is approximately 1226.4 mm, ~53% of which occurs in the months November to
April (inclusive). Total annual evaporation is approximately 1533 mm. Evaporation exceeds rainfall only
during the months of August to December (inclusive) (evaporation data from Lismore AWS and Lismore
CBD not available, hence data from Alstonville Tropical Fruits Research Station was used — BOM
2019b). Table 4 indicates monthly climate statistics for the region of Lismore (Lismore AWS).

Table 4. Long-Term Average Monthly Climate Statistics — Lismore AWS
Parameter | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov Dec

Mean
Rainfall 1433 | 1277 | 1794 | 1066 | 66.3 | 111.3 | 33.2 | 62.1 | 38.3 921 | 103.9 | 117.5

(mm)

Mean
’[;‘:i’:;’““'" 303 | 296 | 283 | 259 | 235 | 208 | 20.9 | 22.7 | 257 | 272 | 2868 | 295
Temp (°C)

Mean

’6‘;‘;“““‘ 187 | 186 | 173 | 141 | 99 | 81 |61 | 65|97 | 128 | 154 | 174

Temp (°C)
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241 Wind

Wind data for Lismore (Centre Street) was used for this analysis (BOM 2019c), as windspeed for
Lismore AWS is not available (BOM 2019a).

The mean morning (3am) wind speed is relatively consistent throughout the year and ranges from 5.4
km/hr in May to 7.6 km/hr on October. The afternoon windspeed is more variable and ranges from 9.7
km/hr in May to 15.8 km/hr in October.

Mean monthly windspeed for the period 1957 to 2003 is shown in F igure 9.

Mean Monthly Windspeed
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Figure 9. Mean monthly windspeed at BOM Lismore (Centre Street)
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3 Erosion and Sediment
Control

3.1 Introduction

This SWMP specifies the management measures necessary to mitigate any impacts associated with
possible soil erosion and sedimentation on the site.

The proposed erosion and sediment controls have been prepared in consultation with managing urban
stormwater - soils and construction (Landcom, 2004) along with its supplement: managing urban
stormwater soils and construction volume 2E mines and Quarries (DECC, 2008).

3.2 Objectives

The principle objectives of the Soil and Water Management Plan are to:
e minimise erosion and sedimentation from all disturbed areas
e ensure the separation of “dirty” water and “clean” water
« minimise pollution of receiving waters and groundwater
e maximise existing ponded water and stormwater re-use
The proposed erosion and sediment controls include:
« minimising the areas of disturbance
« diverting clean water away from disturbed areas
« installing erosion and sediment control devices
s constructing a sediment basin
o testing of all discharges prior to release

« dust mitigation measures such as watering

3.3 Relevant Soil Parameters

3.3.1 Soil Dispersion Rates
Soil dispersion rates are important characteristics to consider when addressing sediment control
measures with sediment ponds. Understanding dispersion characteristics of soils likely to be localised
in each sediment pond via introduction through surface water runoff will indicate the likelihood of fine
soil particles settling in each pond and subsequently causing inability for sediment reduction — without
the application of flocculant treatment(s).

The Emerson Aggregate Test (EAT) determines the cohesiveness of soils as identified through a class
categorising system, in which Class 1 indicates complete dispersion while Class 8 indicates no
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dispersion and material will not swell once introduced in distilied water. Slaking identification of material
within the process is also identified for each soil type.

Soils at the site are described by Morand (1 994) as the Georgica (Ge variant c) sail unit (Morand 1994).
This soil unit is typified by high rolling and steep waning hills on Lismore Basalts. This profile consists
of moderately well-drained shallow to deep Chocolate soils and Prairie Soils on crests and upper slopes.
Deep poorly to moderately well-drained Black Earths occur on the lower slopes and footslopes.

The EAT results for the A Horizon soils within the Georgica soil unit can be referenced in Table 5as
shown below. This data indicates that soils relevant to the site (ge1) have a low likelihood for soil
dispersion build-up in the sediment ponds.

The implementation of an aluminium flocking agent to waters within the sediment ponds may be required
on occasion.

Although it is the Georgica soil unit that is known to occur at the site, the soils within the actual catchment
of the 'operational quarry area’ are generally limited to the coarse material that has resulted from the
processing of the basalt rock within the quarry. This material, being basically rock, is not considered
dispersive.

3.3.2 Soil Erodibility Rates

Soil erodibility for material on site should be considered in order to reduce the probability of surface soils
loss, erosion and to establish dust pollutions probability on site.

The erodibility factor as stated in the Unified Soil Loss Equation is identified as K. The K factor is
determined by soils susceptibility of soil to sheet and rill through erosion and ranks erodibility on a scale
of very low — very high.

The erodibility results for the A Horizon soils within the Georgica soil unit can be referenced in Table 5.
The data indicates that soils relevant to the site (ge1) have a moderate likelihood for soil erodibility.

The soils within the actual catchment of the ‘operational quarry area’ are generally limited to the coarse
material that has resulted from the processing of the basalt rock within the quarry. This material, being
basically rock, is less erodible than the natural topsoil material (ge1) described above and in Table 5.

3.3.3 Wind Erodibility Rates

Wind erodibility assesses the susceptibility of dry soil to be detached and transported by wind. Typically,
soil with a high wind erodibility will have a low percentage of retained aggregates. The erodibility is
assessed by measuring the percentage of air-dry soil aggregates retained by a 0.85 mm hand sieve.

The wind erodibility factor considers concentrated and non-concentrated flow as well as wind strengths.

The wind erodibility results for the A Horizon soils within the Georgica soil unit can be referenced in
Table 5. The data indicates that soils relevant to the site (ge1) have a low likelihood for wind erod ibility.
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Table 5. Soil Dispersion, Soil Erodibility and Wind Erodibility Data

Soil Dispersion (EAT) Rates
Soil Material
Class Slake Probability Results
ge1 8 No slaking Does not swell
Soil Erodibility (K Factor) Rates
USCS KFact USCS CFact Ranking
ge1 CL 0.024 Mod
Wind Erodibility (K Factor) Rates
Non-
K Factor
Concentrated Congcantrated Wind
Flows
Flows
gel 0.024 Moderate Moderate-High Low

3.4 Management of Surface Hydrology

3.4.1 Surface Water Management Overview
An overview of the surface water management system is described below in 10.

Approved footprint of operational
quarry area (~3.4 ha total)

~

v

Sediment Basin A
(~3840m3)

v

( Spillway/Discharge Point

—

\
M Outlet

Overflow

Figure 10. Surface Water Treatment System
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3.4.2 Surface Hydrology within the Operational Quarry Area
All the Approved Quarry Footprint occurs in a single catchment area, that being the northern slope of a
hill, the top of which corresponds with the southern edge of the limit of the existing approved footprint.

Surface water management controls are shown in Appendix C.

Surface water that falls within the ‘operational quarry area’ is to be captured via the following means:

* the floor of the quarry within the operational quarry area is to be profiled to divert surface water
to a dedicated diversion channel that is maintained along the quarry face. This channel is to
flow in a north-easterly direction into Sedimentation Pond A which is located in the north-east
corner of the quarry;

* small earth bunds and swales are to be installed in various locations to ensure surface water
does not flow outside of the dedicated ‘operational quarry area’.

3.43 Surface Hydrology outside the Operational Quarry Area
Surface water that falls outside the ‘operational quarry area’ is to be diverted by the following means:
* run-off upslope of the existing quarry is diverted via large earth berms that occur directly upslope

of the quarry walls. These berms are to be progressively moved back as the quarry expands
laterally.

s surface water run-off adjacent to the lower portions of the ‘operational quarry area' is prevented
from flowing into the quarry area via maintenance of the ground profile, which is sloped away
from the ‘operational quarry area’;

* surface water run-off adjacent to the lower portions of the ‘operational quarry area' that
comprises associated facilities such as sheds, workshops and carparks is diverted to
Sedimentation Pond B, which occurs adjacent to the perennial drainage line.

3.5 Sedimentation Basin
3.5.1 Basin Sizing

The sedimentation basin has been sized using the guidance of Landcom’s manual ‘Managing Urban
Stormwater: Soils and Construction’ (Landcom 2004). Data used for the design is as follows:

* "Type F" sediment basin consistent with both Table 6.1 and Section 6.3.3(c) of Managing Urban
Stormwater: Soils and Construction (Landcom 2004);

« Sediment basin spillway capacity of 10-year ARI peak discharge;

* Total sediment basin volume (V) = settling zone volume (V1) + sediment storage volume (V2).
The sediment storage volume is the portion of the basin storage volume that progressively fills
with sediment until the basin is de-silted. The settling zone volume is the minimum required free
storage capacity that must be restored within 5 days after a runoff event;

» Sediment storage volume = 50% of settling zone;

* Sediment basin settling zone volume based on 95th percentile (wet conditions) 5-day duration
(95.3 mm — Lismore);
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« Adopted volumetric event runoff coefficient (Cv) of 0.79 based on the minimal surface
penetration of runoffwater due to the hardrock base and the ‘design rainfall depth’ of 95.3 mm
(refer Table F2 Lancom 2004);

« 6-hour, 10 year ARI has been calculated utilising the Australian Government Bureau of
Meteorology (www.bom.gov.au/water/designrainfalls accessed July, 2019) Intensity-
Frequency-Duration (IFD) Design Rainfall Depth for Latitude/ Longitude (-28.8625, 153.2875).
Here, and Annual Exceedance Probability (AEP) of 50% (10-year ARI equivalent) has been
determined where rainfall intensity duration of 6 hours (I) = 67.5 mm;

« Time of concentration (Tc) = 0.76 x (A/100)°-* hrs (Volume 1, Book IV of Pilgrim from );

« Total catchment area (m?) design based on the current approved footprint as provided by Wade
2019 (refer Figure 4) (i.e. at any one time ‘total disturbed area’ should never exceed 'total

catchment area’).

A workings summary is provided in Table 6, and detailed workings are provided in Appendix A.

Table 6. Sediment Basin Sizing Summary

Total Settling Sediment Total basin
L;:‘:;:I%n Cv i },zi"ag catchment area | zone volume | storage volume volume
3 (ha) (m?) (m?) (m3)
Basin A 0.79 95.3 34 2560 1280 3840
Basin B 0.79 95.3 0.2 150 75 225
|

3.5.2 Basin Design

As per section 6.3.3(i) of Managing Urban Stormwater: Soils and Construction' (Landcom 2004),
‘sediment retention basins that might discharge sediment-laden stormwater more than once per year
should have a minimum length to width ratio of 3 to 1 to reduce short-circuiting'. Given spatial limitations,
basin design recommendations are presented in Table 7.

Table 7. Basin Design Recommendation (I x w x d)

Basin Total Basin Approx. Allocated Depth | Length | Width | L:W
Location Volume (m?) Area (m?) (m) (m) (m) Ratio
Basin A 3840 3300 2 85 25 3.4:1
Basin B 225 100 1.5 10 10 1.1

Sediment Basin A is likely to be >1500mm in depth, constructed from rock and be unprotected, hence
in accordance with s.6.3.3(j) of Landcom (2004) the internal batter gradients will comprise the

following:
o 0.5(H):1(V)

Sedimentation B is existing and there is limited room for expansion. Disturbance in this catchment
area is minimal relative to the ‘operational quarry area’, hence the existing sedimentation basin is
likely to be adequate for this non-operational zone.



3.5.3 Basin Infrastructure
Basin A

The following infrastructure will be included in the basin construction to allow monitoring and discharge
of water;

* Anoutlet designed in accordance with s.6.3.3(j) that includes the following:

o Aprimary outlet designed to have a capacity to pass the peak flow from the design
storm event and an invert level at least 300 mm below any emergency outlet;

o The primary outlet will be a 200mm dia. pipe fitted with a valve;

o The emergency spillway will comprise the use of the existing basin (Basin B) that has
the capacity to accept the peak flow from the design storm event. An overland flow
path to Basin B will be maintained from Basin A to allow flood event water to be
directed into that basin.

* A stake shall mark the lower level of the sediment accumulation zone.
Basin B

An existing rock overflow is present. Water seeps through the overflow rocks progressively until a stable
water level occurs in the basin. Formal monitoring of discharge from this basin is not considered

necessary, although it will be inspected during the day to day monitoring of other erosion and sediment
infrastructure.

3.54 Basin Management

Based on current design guidelines, Sediment Basin A will be dewatered within § days after a runoff

event to provide free storage capacity of at least the Settling Zone Volume. Options for dewatering are
as follows:

Option 1: pumped out and used on site for dust suppression

Option 2: discharged to the perennial watercourse to the north of the quarry if the discharge
criteria are met (refer s. 4). If the discharge criteria are not met the following will occur:

= flocculation of the basin water can occur using adjustment chemicals such as gypsum,
lime or alum;

* prior to discharge the water must be tested by a suitably accredited laboratory (I.e.
NATA accreditation).

20

294



4 Water Management

4.1 General Quality Management
Water quality management measures will include the following general monitoring:

» Ongoing monitoring of quarry floor levels to ensure all surface water within the
‘operational quarry area’ is captured by Sediment Basin A;

« Monitoring of sediment levels in Sediment Basin A to ensure sediment is not above the
allocated marked level on the monitoring stake;

« Monitoring of the function of the outlet system on Sediment Basin A to ensure
functionality at all times.

4.2 Water Quality Monitoring

One round of baseline monitoring was undertaken in the existing sedimentation pond (Pond B), and at
a location upstream and downstream of the Pond B spillway. Sampling was undertaken for pH, Total
Suspended Solids and Turbidity. All reported values from all three sites were within the prescribed
ranges presented in Table 8. The results of the sampling are provided in Appendix B.

All surface water shall be directed toward Sediment Basin A, treated and validated prior to discharge.
The adopted trigger values for discharge are based on those presented in Table 3.3.2 — 3.3.3 South -
East Australia ANZECC/ARCANC (2000) 95t Level of Protection (% species) ‘Trigger values for fresh
water (ugl-1)’ for slightly disturbed ecosystems — Lowland Rivers. These are presented in Table 8.

Table 8. Monitoring/Discharge Requirements

Parameter Unit of Measure Compliance Criteria
Turbidity NTU 6-50
Total Suspended Solids ma/L <50
Rl pH Units 6.5-8.0
Qil & Grease Visual None

Location: Sediment Basin A discharge point (refer Appendix C).

Parameters: Discharge criteria specified in Table 8.
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Frequency: Prior to discharge.

As outlined in s. 3.5.4, based on current design guidelines, Sediment Basin A will need to be dewatered
within 5 days after a runoff event to provide free storage capacity of at least the Settling Zone Volume.
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5 Air Quality Management

5.1 Fugitive Dust Management

Dust from the site shall be managed to prevent excessive degradation in air quality or nuisance to
adjacent sites. This will be measured by limiting complaints from neighbours to less than one per year.
Refer to Section 2.3.5 for Wind Erodibility Rates at site.

During operational works, dust will be controlled on-site using a site-based water truck with dribblers or
sprays, as well as the following (when necessary):

¢ Use of misters on the rock crusher

e Temporary road construction with gravel or road base;

¢ Limiting traffic on disturbed areas;

e Providing wind breaks and vegetation adjacent to stockpile areas;
« Dust covers provided on trucks and dumpers; and,

« Regular watering with the water truck.

Where wind speed exceeds about 10m/s (20 knots or 36 km/hr), or a watering spray/truck is not
available, activities generating dust shall cease unless the Site Manager certifies that dust controls are
operating effectively, and air quality does not cause a nuisance.

In the event that dust control is unsatisfactory, some of the following measures may be utilised:
» Inspection of existing controls and clean, upgrade or improve as required;
« Open weave barrier fencing provided on the windward side;
e Disturbed areas covered with geotextile or dust reducing polymer;
« Temporary access roads and parking areas sealed with a gravel layer; and/or,

« Construction activities to stop, disturbed areas stabilised and the dust control measures
reviewed.

5.2 Air monitoring

In the event of continuing complaints from neighbours, dust monitoring shall be conducted in accordance
with AS3580.10.1 (2003). The Site Manager is responsible for visually monitoring air quality and the
adequacies of dust control measures at least daily, and as required to ensure that the above
requirements are satisfied, and performance is satisfactory. In the event of unsatisfactory dust control,
as indicated by excessive complaints, the Site Manager is responsible for initiating a review of the dust
controls and dust monitoring as required.
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6 Management of Potential

Environmental Impacts

This section of the SWMP acknowledges the potential environmental impacts associated with the

development and presents strategies to mitigate them.

Each potential impact has a mitigation measure which is designed to provide a safeguard to protect
the environment. Each safeguard requires a commitment of the operator to ensure compliance with

the requirements and reporting obligations.

6.1 Sediment and Erosion Controls

Person
responsible

Operational
policy
Performance
criteria

implementation
strategy

Monitoring

Auditing

Site Operations Manager, Consulting Engineer

Sediment and erosion controls.

To prevent the displacement of sediment off-site during storm events.

Off-site discharges to comply with requirements and no visual sediment
leaving the site.

Erosion and sediment control devices shall be installed. These are to
include:

1. Install temporary erosion and sediment controls

2. Construct Sediment Basin A

3. Construct earth bunds around the upslope portion of the site to
divert clean water away

4. Maintain ground profile within the quarry floor to ensure surface
water is directed to surface water channel and onwards to
Sediment Basin A

5. Maintain the integrity of the surface water swale to ensure flow
occurs to the Sediment Basin A

Visual inspections to be carried out weekly and after rainfall events to
ensure that erosion measures are in place, operational and suitable for
the activities taking place.

Surface water quality to be monitored during storm events.

Management shall undertake visual inspections monthly and after storm
events that control measures are in place and properly maintained.
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Réporting Monitoring of sediment basin as per parameters in Table 8 to be
recorded.
Reporting required as part of annual returns (if required).
Identification of 1. Signs of erosion on site
incident or failure 2. Damaged or failed erosion control devices
3. Falling water quality
4. Build-up of sediment
Corrective action  Apply remedial measures to improve sediment and erosion control
measures, for example hay bales, silt fences and flocculation of
sediment basins or use of water for dust suppression.
6.2 Surface Water Quality
Person Site Operations Manager, Consulting Engineer
responsible
{ssue Surface water quality
Operational To establish background water quality conditions and maintain these
policy conditions wherever practicably possible during operation of the quarry.
Performance All water discharged from the site will comply with the following criteria:
criterta Parameter Unit of Measure | Compliance Criteria
Turbidity NTU 6-50
Total Suspended
Solids mg/l <50
pH pH Units 6.5-8.0
Qil & Grease Visual None
implementation « Earth bunding to be installed on the upslope sides of the
strategy ‘operational quarry area’ to direct ali surface water run-off
away from the quarry area

« Sediment Basin A to be fitted with a valve or other means to
facilitate the recycling and/or discharge of water. Recycle
and discharges are only to occur once discharge criteria is
tested and met.

o Where pH or TSS does not meet discharge criteria, sediment
basin to be limed and/or flocculated until both criteria are
met.

« Basins to be emptied within 5 days of cessation of rainfall.

Monitoring Turbidity, Total Suspended Solids, pH, Oils & Grease.
Auditing Management to audit water quality results to ensure all discharges

comply with the performance criteria.
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'Reporting

Identification of
incident or failure

Corrective action

Results of all field and laboratory sampling associated with a controlled
discharge event from Sediment Basin A are to be kept on site for
inspection by local and State government representatives.

Annual returns to be compiled and submitted to EPA and LCC (if
required).

Degradation of surface water quality at the sediment basin outside of
the ranges of the discharge criteria prescribed in Table 8.

If pH is detected outside the criteria range, then such waters will be
contained, and the pH adjusted to within the range 6.5-8.5 prior to
release.

If total suspended solids exceed the water quality criteria, then water
wili be contained on-site for sufficient time to allow suspended solids to
settle out prior to release or treated with a flocculent.

Water will not be released in greases or cils are observed.

6.3 Dust Management
Person responsible Site Operations Manager, Consulting Engineer

Issue
Operational policy

Performance
criteria

Implementation
strategy

Monitoring

Minimisation of dust movement off-site.

To achieve acceptable air quality standards through the control of the
movement of dust off-site from site operations.

Complaints relating to dust to be less than 1 per year.

If dust monitoring is implemented, then:

Ambient air quality should not deteriorate by more than 30% over a period of
7 consecutive days. Dust deposition at nearby receptors should not exceed

4 g/m?month (2g/m? month above ambient).

The minimisation of the movement of dust off-site will be achieved through

the following on-site practices:

1. Stockpiling will only be undertaken in designated areas.
2. An on-site water cart will be available at all times.

3. Crushing will only be undertaken with equipment fitted with dust

suppression system(s).

4. Water cart will apply water to all roads, stockpiles and identified dust
generating areas as required to minimise the generation of dust.

5. Work on-site will cease if wind speed exceeds 10 m/s unless all dust
mitigation (such as a water cart) measures are in place and

functioning adequately.

Daily inspections will be carried out to verify that dust mitigation measures
are being implemented. Dust monitoring will be conducted upon receipt of

continued (>1 per week) complaints by sensitive receivers. If dust
monitoring is to take place, the following will occur:
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Auditing

Reporting

Identification of
incident or failure

Corrective action

301

1. Temporary dust deposition gauges will monitor the movement of dust
off-site at the neared residences adjacent to the proposed workings,
given the predominant wind direction.

2. Monitoring will be undertaken in accordance with AS3580.10.1 (2003)

Management to examine the complaints register weekly and review
corrective actions taken.

« The operator is to notify the NSW EPA of a possible environmental
nuisance on receipt of 3 or more dust complaints in 24 hours.
e Reports are to be made available to either the EPA or Council upon
request.
« Complaints by residents are to be recorded in complaints register and
details included in any annual reporting.
Any dust related complaints by residents will indicate a failure of the dust
control measures.

Locate the source of the dust and implement the following measures:

o Apply water sprays using water cart
s Cover or water exposed areas
o If dust persists, cease the dust generating activities.

All dust complaints to be addressed in consultation with Lismore City
Council officers.
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Appendix A
Basin Size Volume Calculations

Site Plans
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SWMP Commentary, Standard Calculation

Note: These "Standard Calculation” spreadsheets relate only to low erosion hazard lands as
identified in figure 4.6 where the designer chooses to not use the RUSLE to size sediment basins.
The more "Detailed Calculation" spreadsheets should be used on high erosion hazard lands as
identified by figure 4.6 or where the designer chooses to run the RUSLE in calculations.

1. Site Data Sheet

Site name: River Bank Road Quarry
Site location: River Bank Road, Monaltrie, NSW
Precinct: Existing Quarry

Description of site: Existing Hard Rock Quarry

ite

Site area A & 5 Remarks
Total catchment area (ha) 34 0.2
Disturbed catchment area (ha) 34 0.2
Soil analysis
Sail landscape Ge (Georgica) |DIPNR mapping (if relevant)
Sail Texture Group F o F ] | | | Jsections 6.3.3(c), (d) and (e}
Rainfall data
Design rainfall depth (days) 5 5 See Sections 6.3.4 (d) and (e)
Design rainfall depth (percentile) 95 95 See Sections 6.3.4 (f) and (g)
x-day, y-percentile rainfall event 953 | 95.3 See Section 6.3.4 (h)
Rainfall intensity: 2-year, 6-hour storm | 675 | 67.5 §See IFD chart for the site
Rainfall erosivity (R-factor) 5E+06 | SE+06 JAutomatic calculation from above data
Comments:
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SWMP Commentary, Standard Calculation

2. Storm Flow Calculations

Peak flow is given by the Rational Formula:

where:

Qy

QY
C1IZI

A

I‘f. tc

0.00278 x Cyg X F'{ X [lf. e X A

is peak flow rate (m‘/sec) of average recurrence interval (ARI) of "Y" years
is the runoff coefficient (dimensionless) for ARl of 10 years. Rural runoff
coefficients are given in Volume 2, figure 5 of Pilgrim (1998), while urban
runoff coefficients are given in Volume 1, Book VIII, figure 1.13 of Pilgrim
(1998) and construction runoff coefficients are given in Appendix F

is a frequency factor for "Y" years. Rural values are given in Volume 1,
Book IV, Table 1.1 of Pilgrim (1998) while urban coefficients are given in
Volume 1, Book VI, Table 1.6 of Pitgrim (1958)

is the catchment area in hectares (ha)

is the average rainfall intensity (mm/hr) for an ARl of "Y" years

and a design duration of "t¢" (minutes or hours)

Time of concentration (t;) = 0.76 x (A/100)°*® hrs (Volume 1, Book IV of Pilgrim, 1998)

Note: For urban catchments the time of concentration should be determined by mare precise calculations
or reduced by a factor of 50 per cent.

Peak flow calculations, 1

A te Rainfall intensity, |, mm/hr
Site (ha) | (mins) [ 1 5 10 2 50 100 Cu
yrie yrte yrie yrte yric yric
A 34 13 69.5 108 118 134 153 168 0.8
B 0.2 4 69.5 108 119 134 153 168 0.8
Peak flow calculations, 2
ARl | Freauency Peak flows
yrs factor A B Comment
) mls) | () | (mis) | (mUs) | (m¥s) | (mdls)
1yt 0.8 0420 0.025
5yt 0.95 0.776 0.046
10 4 e 1 0.900 0.053
20 yr i 1.05 1.064 0.063
50 yr 1o 1.15 1,330 0.078
100, ¢ 1.2 1.524 0.090
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SWMP Commentary, Standard Calculation

4. Volume of Sediment Basins, Type D and Type F Soils

Settling Zone Volume

The settling zone volume for Type F and Type D soils is calculated to provide capacity to contain all
runaff expected from up to the y-percentile rainfall event. The volume of the basin's settling zone (V) can
be determined as a function of the basin's surface area and depth to allow for particles to settle and can

be determined by the following equation:

V= 10x Cv X Ax Ry\-%Ia, x-day (ma)

where:

10 = a unit conversion factor

Basin volume = settling zone volume + sediment storage zone volume

C, = the volumetric runoff coefficient defined
as that portion of rainfall that runs off as

stormwater over the x-day period

R = is the x-day total rainfall depth (mm) that
is not exceeded in y percent of rainfall
events. (See Sections 6.3.4(d), (e), (f),

(g) and (h)).

A = total catchment area (ha)

Sediment Storage Zone Volume

In the standard calculation, the sediment storage zone is 50 percent of the setting zone. However,
designers can work to capture the 2-month soil loss as calculated
which case the "Detailed Calculation"

Total Basin Volume

by the RUSLE (Section 6.3.4(j)(ii)), in
spreadsheets should be used.

R Total Settling | Sediment Total
Site g, xeday catchment zone storage basin
Sile area volume volume volume
Y (ha) (m (m) (m)
A 0.79 %3 34 | 2550758 | 1280 | 3639.637
B 0.79 95.3 0.2 150.574 75 225.861
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pH Treatment

Treat for pH prior to T.S.S.
Hydrochloric acid (32% Muriatic) or sulfuric acid will be used to lower pH when the pH exceeds 8.5.

Agricultural Lime (Aglime) or Hydrated lime will be used to treat water with a pH less than 6.5.
Determine the volume of water in basin.

Determine percentage of lime or acid required by taking a 10 litre sample of basin water and adding a known
amount of lime or acid (initially 0.004%). If the pH is still not acceptable, vary the amount of lime or acid until

within the limits.

Repeat the above procedure to confirm the amount of acid or lime required.

Once the required percentage has been determined, calculate the actual amount of lime or acid to be added
by muitiplying the volume of water in the basin by the determined percentage.

Add the required amount of lime or acid to the basin.

Mix the water in the sediment basin well.

Test water to confirm it is within pH of 6.5 to 8.5.

TSS Treatment

If the basin requires treatment/flocculation (e.g. T.S.S. >50 mg/l), gypsum is to be immediately applied evenly
across the top of the water at the manufacturer’s recommended dosage initially, then at an acceptable rate

should more flocculants be required.

The basin should be monitored daily after flocculation until desired TSS is achieved and to assist in
determination of optimal dosage levels.

Method of application involves mixing in a drum with water and spraying across the whole surface of the
basin.

When spraying flocculants, the mixture must hit the water at between 10 to 20 degrees to increase surface
areas exposure to the water column.

When using liquid gypsum such as "Hydra-Gyp” the solution must be mixed before use to ensure gypsum is
evenly suspended throughout mixture. This is best achieved using an aeration device at 3 bars of pressure for
approximately 15 minutes.

Flocculation of sediment basins must occur within 24 hours of the conclusion of each rain event. Cngoing
visual monitoring of the basins should occur during this time.

Test water to confirm it is less than 50 mg/L.
Alternative flocculation agents may be investigated if gypsum is found to be unsuitable. Use of alternative
flocculating agent will only occur after approval from the Council.

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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Aim
To provide a plan to restore the site to as near as possible to the original rural landscape after quarrying activities
have ceased.

Objectives
The objectives of the rehabilitation plan are to:

—~  Describe topsoil stripping and stockpiling methods

—  Describe the site preparation, revegetation and weed control methods required
— Describe the maintenance activities

—  Provide a schedule for the proposed works

Topsoil stripping and stockpiling

The following measures should be adopted for soil stripping and stockpiling:

—  Soils should be stripped in a slightly moist condition (neither too dry nor wet) thus reducing dust generation
and deterioration in topsoil quality.

—  Topsoil should be stockpiled only when disturbed areas are not available for immediate rehabilitation.

—  Soil stockpiles should be constructed to minimise the stockpile area in a discrete two metre high (maximum)
pile, with a working face battered down at 30 degrees.

—  Stockpiles should be trimmed, deep ripped o 500 mm, immediately sown with permanent pasture species,
and fertilised.

Site preparation

—  All machinery and infrastructure will be removed from the quarry area.

—  The perimeter of the quarry will be fenced for safety and to exclude stock and fauna.

—  No machines will be allowed inside the restoration area other than for works associated with planting and
weeding.

-~ The face of the quarry would be backfilled with suitable material to form a 2 in 1 batter, as shown by Figure
E1.

—  The floor of the quarry and access roads are to be ripped/roughed to a depth of 250 mm to key in topsoil.

—  Topsoil stripped from the site prior to the quarry operations commencing will be respread across the floor and
batters to form a minimum of 100 mm deep layer.

—  Sediment and erosion controls should be maintained until the site is stable.

Revegetation
The area to be revegetated has been divided into two zones, as shown on Figure E1:

—  Zone A is the batters to be planted with native trees and shrubs

—  Zone B is the quarry floor and access roads to be revegetated with pasture grasses suitable for grazing

At this stage, it is not known the final landform of the quarry pit prior to rehabilitation, so the extent of the two
zones are to be confirmed onsite, in consultation with Council, based on site conditions, prior to commencing
revegetation works. Revegetation of Zone A will be via a mix of planting tube stock or hiko cells and seeding.
Revegetation of Zone B will be via seeding.

Seeding and planting details are provided below. The desired density of each stratum is provided in the species
table. This may be altered in consultation with Council.

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie



LR

316

Seeding

Seed is to be purchased from local suppliers or collected locally. All seed collection, management, cleaning and
storage will be in accordance with Guideline 5: Seed Collection from Woody Plants for Local Revegetation
(FloraBank, 1999).

Seeding will be done prior to planting. Seed broadcasting is to be done by hand or mechanical means at the
sowing rates indicated below. The seed will be raked following sowing to cover the seed and improve success
rates. The seed will be watered weekly until established.

Planting

Ideally, planting will be done at the start of autumn but due to the mild climate of the area, planting at any time
during the year should not cause a significant problem. The tube stock, where possible, should be sourced from
nurseries that use local seed stock, ideally from within the Lismore area.

The planting method includes:

- Soak all plants before planting.

— Make a hole large enough for the tube stock.

= Add water crystals and a slow release fertiliser suitable for native species.

- Remove the plant from the container being careful not to damage the roots.

— Insert the plant into the hole so that the base of the stem is a little below the surrounding ground.
~  Firm the soil around the root ball to remove air gaps.

—  Water the plant with at least 2 L of water.

- Mulch the plant using native tree mulch, weed mats or saw dust. Make sure the mulch is not against the stem
of the plant.

— Install a protective guard using wooden/bamboo stakes or milk carton.
—  Water weekly for the first month. Further watering may be required if there is no rain.

Species list

Recommended species and planting densities for Zone A are provided below. The recommended species are
based on those recommended in the EIS. If the recommended species are unavailable consult Council for suitabie
replacement species.

In Zone B, it is recommended to sow a mixture of ryegrass, legumes and tropical grasses. Sowing rates are as
recommended by supplier but it is intended to achieve 90% cover.

Table E.1 Recommended species for Zone A

Species List i Seed Rate’ Plant l Required
Number!:2 | Density?

Upper storey/canopy 2 kg/ha 500 1/15 m?

Brush box (Lophostemon suaveoclens)
Flooded gum (Eucalyptus grandis)

Fﬁn-ast Réd Gum (Eucalyptus tereticomnis)
Talloﬁood (Eucalyptus microcorys)

Teak (Flindersia australis) o

Green Kamala (Mallotus claoxyioides)
Red Kamala (Mallotus philippensis) .
Silty Oak (Grevillia robusta)

Crows Ash (Penlaceras australe)

GHD [ Michael Santin | 12550951 | River Bank Road Quarry, Monalitrie
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Required

Density

Brush lronbark (Bridelia exaltata)
Foambark Tree (Jagera pseudorhus)
Small-leaved tuckeroo (Cupaniopsis parvifolium)

Red-fruited kurrajong (Sterculia quadrifida)

2 kgfha 500 1/10m?

Mid storey

Native Holly (Alchomea ilicifolia)

Brush Muttonwood (Rapanea howittiana)
Banana Bush (Ervatamia angustisepala)
Sweet Pittosporum (Pittosporum undulatum)
Sandpaper Fig (Ficus fraseri)

Native cascarilla (Croton verreauxii)

White bolly gum (Neolitsea dealbata)

Scaly myrile (Austromyrtus hillii)

Sterile Cover Crop 10 kg/ha NA NA
Rye (Lolium rigidum)

Japanese Millet (Echinochloa esculenta)

' This relates to the storey not the individual species.
2 This assumes half the desired density will be achieved by seeding.

Maintenance and monitoring

Regular maintenance activities will include:

—  Follow-up watering

—  Repairing damaged tree guards

—  Monitoring survival rates and installing replacement plants where required to achieve the densities above
—  Weed control and continued follow-up spot spraying, hand removal, etc as required

Weed control

Weed control is vital to the success of the revegetation. The noxious and environmental weed species likely to be
at the site and their recommended control method are provided below.

Table E.2 Weed control
Scientific Name Common Noxious }f Control Methods
Nam - = —_f__'“ =, el
e Cut and Scape Direct Spot Manual

| paint! and [ Inject! Spraying' ! Removal
| Paint! |

Ageratina Crofton Weed Class 4 V2. 1@+7) v

adenophora

Ageratum Biue Billy Goat V Vv

houstonianum Weed

Baccharis Grounsel Bush  Class 3 Ve V7 V3

halimifolia

Bidens pilosa Farmers v y

Friends

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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Scientific Name ‘ Noxious Control Methods

l

Cutand Scape Direct Spot | Manual
paint’ . and Inject! Spraying’ | Removal
| Paint! [

Cinnamomum Camphor Laurel Class 4 vV v

camphora

Eragrostis curvula  African Love Class 4 v
Grass

Ipomea indica Morning Glory v i vV

Lantana camara Pink/Red Class 4 v v v
Lantana

Ligustrum lucidum  Large Leaf Class 4 V4 4 28 V2
Privet

Ligustrum sinense ~ Small Leaf Class 4 4 V4 V28 V2
Privet

Pennisetum Kikuyu v

clandestinum

Rubus fruticosus Blackberry Class 3 Ve

Senecio Fireweed A vV

madagascarnensis

Senna pendula var.  Eastern v V4 8

glabrata Cassia/Senna

Solanum Tobacco Bush v

mauritianum

Sporobolus indica  Giant Class 3 V8 V8

var. major Parramatta
Grass

! Glyphosphate unless specified; ? Seedlings; Saplings; * Mature plants; ® Large infestations; ® Small infestations; ? Grazon; ® Metsulfuron-
methyl; ® Glyphosate & Metasulfuron-methyl mix; "° Penetrant: ' Bromoxynil

Reporting

Reporting will be required at the following stages:

=  Completion of initial planting

~  After each maintenance and monitoring period

—  Atcompletion of maintenance and monitoring period

Rehabilitation schedule

The following table provides an indicative schedule for the revegetation works. Maintenance and monitoring may
continue for longer than five years depending on the success of the revegetation. Revegetation will be considered
complete once the densities in the species table have been achieved. Com pletion of the revegetation works is the
responsibility of the Quarry Manager but it is recommended that a qualified bush regenerator contractor be
engaged to do the works.

Table E.3 Rehabilitation schedule

Site Preparation
Seeding/Planting

Maintenance/Monitoring - . . - - - .

* See details for requirements of each task

GHD | Michael Santin | 12550951 | River Bank Road Quarry, Monaltrie
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Drilling, blasting and crushing notification list

' Lot/DP
|

Lot 3 DP 701523
Lot 2 DP 701527
Lot 1 DP 7015237
Lot 1 DP 1249996
Lot 1 DP 730425
Lot A DP 979537
Lot 4 DP 730425
Lot 1 DP 530135
Lot 1 DP 1249996
Lot 2 DP 730425

| Lot 3 DP 730425

I Address Confirmed notification Notified

not required

96 Riverbank Road, Monaltrie
55 Chillcott Street, Monaltrie
55 Chillcott Street, Monaltrie
56 Chilicott Street, Monaltrie
50 Riverbank Road, Monaltrie
39 Riverbank Road, Mcnaltrie
589 Wyrallah Road, Monaltrie
495 Wyrallah Road, Monaltrie
124 Riverbank Road, Monaltrie
34 Riverbank Road, Monaltrie
2 Riverbank Road. Monaltrie
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1. INTRODUCTION

Ingen Consulting P/L has been engaged by Santin Quarry Products to prepare a Noise Impact
Assessment (NIA) for Riverbank Quarry at Lot 4 DP 701527, No. 72 Riverbank Road, Monaltrie, NSW.
This NIA builds on previous documentation prepared for the quarry.

1.1. Scope

This NIA is prepared for Rosehill Quarry at Lot 4 DP 701527, No. 72 Riverbank Road, Monaitrie, NSW,
The NIA is to assess the proposed development for compliance with the 2017 NSW Government's
Noise Policy for Industry (NPHl).

This NIA has been prepared in accordance with the following standards, guidelines and policies:
¢ NSW Environment Protection Authority Noise Policy for Industry, October 2017

® Australian Standard 1055 series (Acoustics — Description and measurement of environmental

noise)

® Australian Standard 2659 series (Guide to the use of sound measuring equipment)

1.2. Site description

The subject site is located along Riverbank Road, in Monaltrie, NSW. The subject site is shown in
Figure 1 and comprises Lot 4 DP 701527 (continuous red line in Figure 1). The adjoining Lot 4
DP730425 and Lot 3 DP 701527 (dashed red line in Figure 1) is also owned by the quarry. The aerial

photo in Figure 2 shows the quarry pit, with the crusher and screeners in the centre of the pit, and an

excavator working in the southwestern corner.

The quarry floor has an elevation between approximately 11.5 and 12m AHD, with the top of the rock
face to the southeast at approximately 32 to 33m AHD. The quarry pit is located on the side of a hill
slope, with surrounding hilltop elevations ranging from approximately 50 to 60m AHD. The surrounding
land uses are rural in nature, with grass pastures and a chicken farm. All lots appear to contain occupied

residential dwellings. Lot 2 DP1249996 does not have a dwelling entitlement,

Ingen Consulting Page 6 J1065_NIA
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Figure 1 | Site location, Source of map: Lismore IntraMaps 2019
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Figure 2 | Aerial photo of quarry (undated), Source: Lismore IntraMaps 2019

1.3. Proposed development

The existing quarry on the subject allotment was granted consent in May 1993 for an annual production
rate not exceeding 15,000m°, equivalent to 40,500 tonnes crushed annually, with an approved quarry
duration of 25 years. Subsequently, 5 modifications to the consent have been approved. The current
approval limits the noise emissions as follows: Lasg Noise levels emitted from the quarry and all plant
and equipment shall not exceed the background noise levels by more than 5 dB(A) when measured at
any affected residence.” This NIA has been prepared in conjunction an application for a modification

(Section 4.55 application) to seek approval to extend the life of the quarry until 12 May 2036.

Quarry works include blasting, ripping, crushing, stockpiling, loading and haulage of material.

1.4. Abbreviations and definitions

Commonly used terms and abbreviations throughout this report are:

Ingen Consulting Page 8 J10B5_NIA
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Table 1 | Abbreviations and definitions

Definition

Adjustment made to sound level measurements to approximate the response of the

human ear.

Ambient noise

The all-encompassing noise associated with a given environment. It is the composite

of sounds from many sources, both far and near.

Amenity noise level

A noise level intended to limit continuing and cumulative increases in noise level due

to consecutive developments.

Annoyance

An emotional state connected to feelings of discomfort, anger, depression and

helplessness. It is generally measured by means of the 1SO15666 defined

questionnaire (EEA, 2010).

Assessment period

The period in a day over which assessments are made: day, evening, or night.

Assessment background

level

The single-figure background level representing each assessment period.

Background noise

The underlying level of noise present in ambient noise, generally excluding the noise

source under investigation, when extraneous noise is removed. This is described

using the L,eq descriptor.

Best available technology
achievable (BATEA)

Equipment, plant and machinery incorporating the most advanced and affordable

technology available to minimise noise output.

Best management practice

Adoption of particular operational procedures that minimise noise while retaining

(BMP) productive efficiency.

C-weighting Adjustment made to sound level measurements that takes into account the low-
frequency components of noise within the audibility range of humans.

Compliance The process of checking that source noise levels meet with the noise limits in a

statutory context.

Construction activities

Activities that are related to the establishment phase of a development and that will

occur on a site for only a limited period of time.

Day The period from 7am to 6pm (Monday to Saturday) and 8am to 6pm (Sundays and
public holidays)

Decibel (dB) A measure of sound level. The decibel is a logarithmic way of describing a ration.
The ratio may be power, sound pressure, voltage, intensity or other. In the case of
sound pressure, it is equivalent to ten times the logarithm (to base ten) of the ration
of a given sound pressure squared to a reference sound pressure squared.

EP&A Act Environmental Planning and Assessment Act 1979.

Evening The period from 6pm to 10pm.

Ingen Cansulting
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Extraneous noise

Noise resulting from activities that are not typical to the area. Atypical activities may
include construction and traffic generated by holiday periods and by special events
such as concerts or sporting events. Normal day fraffic is not considered to be

extraneous.

Feasible and reasonable

mitigation

Noise mitigation that can be engineered and is practical and the benefits of which

outweigh adverse social, economic and environmental effects, including cost.

Greenfield site

Undeveloped land.

Impulsive noise

Noise with a high peak of short duration or a sequence of such peaks

Industrial noise source

Typically includes manufacturing, extractive industry, commercial use, warehouse,
maintenance and repair, intensive agricultural and livestock, utility and reticulation

services.

Intrusive noise

Refers to noise that intrudes above the background level by more than 5 decibels.

Largo, 15min The A-weighted sound pressure level measured using fast time weighting that is
exceeded for 90% of the time over a 15-minute assessment period. This is a measure
of background noise.

Laeq, T The time-averaged sound pressure level. The value of the A-weighted sound pressure

level of a continuous steady sound, that with a measurement time interval T, has the
Same mean square sound pressure level as a sound under consideration with a level

that varies with time.

Low frequency

Noise containing major components in the low-frequency range (10Hz to 160 Hz).

Median The middle value in a number of values sorted in ascending or descending order. For
an odd number of values this is the middle value. For an even number of values this
is the arithmetic average of the two middle values.

Noise limits Enforceable noise levels that appear in conditions on consents and licences.

Night The period from 10pm to 7am (Monday to Saturday) and 10pm to 8am (Sundays and

public holidays).

Noise-sensitive land uses

Land uses that are sensitive to noise, such as residential areas, churches, schools

and recreation areas.

Operator

Noise-source manager.

Project noise trigger levels
(PNTL)

Target noise levels for a particular noise-generating facility. They are based on the

most stringent of the project intrusiveness level and the project amenity noise level.

Proponent

The developer of the industrial noise source.

Rating background level
(RBL)

The overall, single-figure background level representing each assessment period over

the whole monitoring period. This is the level used for assessment purposes.

Receiver

The noise-sensitive land use at which noise from a development can be heard,

Tonality

Noise containing a prominent frequency and characterised by a definite pitch,

Ingen Consulting
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2. BACKGROUND NOISE

2.1. Measurement procedure

An unattended noise survey has been carried out at the three worst affected receivers, which are the
dwellings located at 55 Chilcott Street (R1), 41 Chilcott Street (R2) and 50 Riverbank Road (RS5) in
Monaltrie, NSW (refer to Figure 3). These locations have been selected as the testing and modelling
carried out by Vipac in 2015 show these as worst affected. Although the background levels at residences
along Wyrallah Road are likely higher due to traffic noise, background testing at these locations was

not deemed warranted as they are located further away from the quarry and have a lesser noise impact

than the residences located closer.

Table 2 | Instrumentation

Serial # Calibration Date

Receiver [Instrument

R1: 55/Chilcott Street | Bruel & Kjaer 2250 Sound Level Meter 2448940 | Oct 2018

R2: 41 Chilcott Street | Bruel & Kjaer 2250 G4 Sound Level Meter | 3008548 Sept 2017

R5: 50 Riverbank
Road

Bruel & Kjaer 2250L Sound Level Meter 2602785 | Oct 2018

Bruel & Kjaer 4231 Calibrator 2292735 | Oct 2018

Ingen Caonsulting Page 11 J1085_NIA
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Figure 3 | Unattended test locations

Measurements were made in general accordance with procedures described in:

* Australian Standard AS 1055.1-1997: ‘Acoustics - Description and measurement of
environmental noise - General procedures’

® The NSW Govemnment Noise Policy for Industry (Oct 201 7) (NPI).

The noise loggers used during the noise survey conform to Australian Standard 1259 "Acoustics -

Sound Level Meters" (1990) as Type 1 precision sound level meters and have an accuracy suitable for
both field and laboratory use.

The loggers’ calibrations were checked before and after the measurement period with a Briel and Kjaer

acoustical calibrator model 4231. No significant system drift occurred over the measurement period.

The noise loggers and calibrator have been checked, adjusted and aligned to conform to the Briiel and
Kjeer factory specifications and issued with conformance certificates by a NATA certified facility. The

internal test equipment used is traceable to the National Measurement Laboratory at CSIRQ, Lindfield,
NSW.

Ingen Consulting Page 12 J1065_NIA
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The noise loggers were located within 30m of each of the residential dwellings in the direction of the

quarry in a secure location as far as practical from trees.

Bruel & Kjaer outdoor microphone kits were fitted to the noise loggers and the microphones located at
a height of 1.2 — 1.5m. The clocks on the noise loggers were synchronized and set to record 15 minute

sampling periods with an ‘A’ frequency weighting and fast response over a period of 10 days from the

7" — 17" of June 2019.

The quarry has not been able to shut down to enable background noise monitoring due to demand for
products from the quarry. The monitoring was conducted over a 10-day period with a weekend and a
long weekend (5 days non-quarry) to compare noise levels between quarry operating days and non-

operating days. Attended observations were conducted during quarry operations and on a non-quarry

day.

At the end of the monitoring period, data was downloaded into Bruel & Kjaer 7815 Noise Explorer

environmental noise software and Microsoft Excel for analysis.

2.2. Weather conditions

Rain and wind data were obtained from the Bureau of Meteorology Lismore Airport weather station
approximately 4 kilometres to the north-west. Weather conditions were generally good for noise
monitoring with some isolated showers (mainly at night) and a storm on the night of the 16". There

were a few periods where wind was above 5m/s. Data that was affected by rain and wind has been

deleted from background noise level calculations.

2.3. Measurement results
Summaries of background noise levels at receiver locations are presented in Table 3, Table 4 and
Table 5 as well as Figure 4 below. All levels are in dB(A). Details of numerical data are provided in

Appendix A.
Table 3 | Summary of day-time background noise levels

Day Period Receiver Background Noise Monitoring Summary - June 2019

Non-Quary | sy gays RBL

Recelver ™ g gth 1o0* 11 12t 13% 14% 15% | 16" RBL
Fri Sat | Sun | Mon | Tues Wed Thurs Fri Sat | Sun
Quarry | Non | Non | Non Quarry | Quarry | Quarry Quarry | Non | Non
R1 VD 31.0 | 320 | 329 | 351 35.1 343 315 WD | 325 32.0/35 32.7/35
R2 WD 31.7 | 320 | 327 36.3 372 375 371 VD | 316 31.8/35 34.5/35
R5 D 305 | 311 | 301 | 29.8 322 33.4 324 | IVvD | 293 30.6/35 30.8/35

The day RBL has been adjusted to the NPfl day period minimum of 35 dB(A).
IVD — Insufficient Valid Data

Ingen Consulting Page 13 J1065_NIA
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Table 4 | Summary of evening time background noise levels

Evening Period Receiver Background Noise Monitoring Summary - June 2019

& LR

Receiver ™ 8" g 0% 11 12 13t 18% 15% 16
Fri Sat Sun Mon Tues Wed Thurs Fri Sat sun
R1 251 238 25.8 26.5 28.0 26.5 29.6 27.2 27.4 VD 26.5/30
R2 249 244 27.1 26.7 29.2 293 311 27.9 253 WD 27.1/30
RS 25.0 24.4 236 269 23.0 241 274 25.2 25.8 VD 25.0/30

The evening RBL has been adjusted to the NP1l evening pericd minimum of 30 dB(A).

IVD - Insufficient Valid Data

Night Period Receiver Background Naise Monitoring Summary - lune 2019

Table 5 | Summary of night-time background noise levels

Receiver ™ gt gt 10 11 12% 13% 14% 15%
Fri Sat Sun Man Tues Wed Thurs Fri Sat Sun
R1 VD 21.7 220 236 222 251 27.3 VD VD VD 22.9/30
R2 VD 213 229 244 23.1 25.9 25.7 VD VD WD 23.7/30
RS VD 22.4 19.2 200 17.9 21.6 223 WD D VD 20.8/30

The night RBL has been adjusted to the NP night period minimum of 30 dB(A).

IVD - Insufficient Valid Dala

Ingen Consulting
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Measured Lagg 15min 7th - 17th June 2019
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Ingen Consulting Page 15 J1065_NIA



Riverbank Quarry N G E

Noise Impact Assessment CONIULI NG

3. PROJECT NOISE TRIGGER LEVEL

The project trigger noise level (PTNL) provides a benchmark or objective for assessing a proposal or
site. It is not intended for use as a mandatory requirement. The project trigger level is a level that, if
exceeded, would indicate a potential noise impact on the community, and so ‘trigger’ a management

response; for example, further investigation of mitigation measures.

The PTNL, feasible and reasonable mitigation, and consideration of residual noise impacts are used
together to assess noise impacts and manage the noise from a proposal or site. It is the combination
of these elements that is designed to ensure that acceptable noise outcomes are determined by decision

makers.

The PTNL is defined as the lower value of the intrusiveness noise level and the amenity noise level.
The intrusiveness noise level is calculated by adding 5 dB to the RBL, and is defined as a Laeq 15min- AS
described in section 2.3, the RBL's for the nearest sensitive receivers are 35/30/30 dB(A)

(day/evening/night), which results in intrusiveness noise levels of 40/35/35 dB(A)

Table 2.2 of the NPfl provides amenity noise levels for various land uses. The rural residential

recommended amenity noise levels are 50/45/40 dB(A).
Adopting the lesser of the intrusiveness noise level and the amenity noise level (as per section 2.1 of

the NPfl), the project trigger noise levels for this development are determined to be 40/35/35 dB(A)
(day/evening/night).

Ingen Consuiting Page 16 J1065_NIA
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4. OPERATIONAL NOISE EMISSIONS
Noise emission modelling is carried out to estimate the likely project noise levels at the nearest sensitive
receivers. This modelling will be used to assess the noise impact against the project trigger noise levels.

The assessment of the significance of residual noise levels and terminology used is as per section 4 of

the NPfl.

4.1. At-source mitigation
Following previous equipment noise emission testing at the quarry, the quarry operator has carried out

at-source mitigation works and management measures, between January 2020 and March 2020.

These mitigation works and management measures included the following:
® Insulation covers over loud machine components of the crushers and screens (examples in
Figure 7 and Figure 8)
@ Gentle placement of rocks in the hopper (Figure 6)
® Presence of large stockpiles roughly in line between the crushing and screening setup and R2

(Figure 8)

Further parameters to which these tests were subject are:
e 300-minus basalt rock was being crushed and screened
@ There was no loader working near the quarry face

® No haulage or quarry trucks were operating

e Noise tests were carried out in between rain events
e Estimated Pasquill Stability Class B
¢ Wind direction was south-westerly

® \Wind speeds were between 0 and 3 mis, depending on the measurement location.

Any conclusions drawn based on these tests are subject to the quarry being operated in this manner.

4.2. Attended testing
Calibration testing was intended both in the paddock to the East of the quarry and at R2 (41 Chilcott

Street). The quarry operations were not audible east of the quarry, whereas during the July 2019

calibration monitoring the L., levels measured ranged from 48 to 52 dB(A).

At location R2 (41 Chilcott Street) the measured sound levels at the site (after removal of the background
noise) varied between 38 dB(A) and 42 dB(A). It was not possible to measure background noise at that

time as the quarry was operational, but from the estimated level of the environmental and traffic noise

Ingen Consulting Page 17 J1065_NIA
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observed at the site during testing, an Laeq Of 40 dB(A) is deemed representative of the quarry emissions.
This is below the PTNL for this development, and some 8 dB(A) less than measured during the July
2019 calibration monitoring.

This test was carried out from 9:44am to 9:59am on Thursday the 12" of March 2020. The wind direction
at R2 was southwest, with a wind speed between 0 and 0.5 m/s. The weather station on top of the
quarry face measured a wind speed in the order of 2 to 3 m/s at that time. The temperature was 22°C
and relative humidity 85%. The sky was mostly cloudy with short periods of sun and also short periods

of rain. Test data during rain events has been excluded from all reported results.

Test results are provided in Table 6.

Table 6 | Measurement resuits

Distance to Photo of setup

location equipment,
m

ML1 85.5 8

ML2 824 1

Ingen Consulting Page 18 J1085_NIA
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ML3 80.8 16
ML4 78 9

ML5S 77.3 17
MLG6 76 23
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ML8 90.7
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quarry
wall
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West
quarry

wall
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Figure 5 | R2 noise test graph

Figure 6 | The hopper being loaded gently
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Figure 9 | Quarry floor layout with respect to R2

4.3. Modelling parameters
Noise emission modelling is carried out using SoundPLAN 8.0. Industry noise is assessed using
Concawe, as this method provides flexibility to change meteorological conditions to those observed in

the field during calibration testing or specified in the 2017 Noise Policy for Industry for modelling

purposes.

The Digital Ground Model for the site is constructed using LiDAR information for the surrounding area

combined with aerial imagery, and quarry pit survey data for the quarry pit itself,

The internal haulage route noise emissions are modelled by placing 20 single point truck sources,
evenly spread along the internal haulage route. Each point is given a time histogram representing the

duration that truck emissions would be in the vicinity of that point.

4.4. Calibration of equipment sound power levels
During the attended noise testing, both in the quarry pit and at the receiver locations referred to above,

it was apparent how much quieter the quarry was operating compared to site visits carried out in the

Ingen Consulting Page 24 J1085_NIA
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past. It was clear that with the at-source mitigation measures taken, the equipment sound power levels
were significantly reduced. The test results and conditions from this inspection are used in a SoundPLAN

model to quantify these equipment sound power levels.

It is noted that the wind was stronger on top of the quarry face than at receiver R2. Wind data on the
website of the Bureau of Meteorology for the monitoring period shows wind speeds between 3m/s and
3.6m/s during the monitoring period, which is more in line with the weather station results on top of the
quarry face. Therefore, the adopted wind speed for the calibration model is 2.5 m/s. Concawe is used

to carry out the attenuation calculations in SoundPLAN version 8.0.

The SoundPLAN model layout is provided in Figure 10. It is important to note that the image file used
is dated 15" of April 2018 on the Lismore Intramaps website. The stockpile locations shown are
accurate, but as shown in Figure 9, the current stockpiles are larger than shown on the aerial image.

The larger stockpile dimensions have been approximated with the stockpile geometries shown in Figure

10.

The calibration process adopted for this report warrants further detail. The testing was carried out in the
quarry pit close to machinery with the intent of converting measured sound pressure levels to equipment
sound power levels. However, during the testing, all machinery was operating and measured sound
pressure levels were likely affected by reflections between hard machine surfaces, off the quarry floor,
stockpiles and quarry walls and directionality of each machine. As a result, the confidence that sound
pressure levels measured represent the true emissions by each machine is low, as each sound pressure
level would include the cumulative effects of all machines and all reflections. Therefore, true machine

sound power levels could not be calculated.

Instead, machine sound power levels have been calibrated by using the sound pressure levels
measured at receiver R2. The environmental model in SoundPLAN is set up and run and machine
sound power levels are adjusted to a point where the model predictions are in line with what was
measured on site. Therefore, the equipment sound power levels in the model are not the true sound
power levels but include calibration and correction factors that correct for the measurement uncertainties

in the quarry pit and discrepancies in the geometric and environmental attenuation between reality and

the model.

Based on the above, we will refer to ‘adjusted equipment sound power levels' instead of ‘equipment

sound power levels', so that the adopted terminology reflects this methodology.
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The resulting adjusted equipment sound power levels are as follows:
® Excavator loading crusher: 98 dB(A)
© Primary crusher: 112 dB(A)
® Secondary crusher: 108 dB(A)
® Screens: 106 dB(A)
® Generator: 100 dB(A)

These adjusted sound power levels are less than typical for a basalt quarry and can only be sustained
if the machines are operating in a similar way in the future. The sound power level of the loader working
near the rock face (114 dB(A)) and the sound power level of the haulage trucks (100 dB(A)) will be the
same as adopted in the previous Noise Impact Assessment prepared for this site, and issued by our
office on the 29" of August 20189.

Secondary crusher

/ - 3xscreens

Excavator

,:,/ loading hopper

Figure 10 | SounPLAN quarry pit layout, Source of aerial image: Inframaps 2018

4.5. Equipment noise characteristics

Ingen Censulting Page 26 J1065_NIA

R T



Riverbank Quarry

Moise Impact Assessment

Equipment noise test results have been analysed for characteristics such as tonality and low-frequency.

Intermittency does not require to be assessed as it applies to night-time only, which is when the quarry

is not operating.

The spectral data in Appendix B shows that within the quarry pit or in close proximity to it, there are
tonal and low-frequency characteristics, with the 80Hz level exceeding its adjacent bands by 15dB or
more in some instances, and a difference of 15dB or more between some of the C- and A-weighted L.,
levels. However, at the receiver (R2), where the need for modifying factor corrections is assessed in

accordance with section C1 of the 2017 NPfl, these issues have dissipated.

Therefore, modifying factor corrections do not apply.

4.6. Meteorological conditions
Fact Sheet D of the 2017 Noise Policy for Industry addresses how to account for noise-enhancing
weather conditions. Two types of meteorological conditions have been defined. For day-time these are:
® Standard meteorological conditions: stability categories A-D with wind speeds up to 0.5 m/s at
10m AGL
® Noise-enhancing meteorological conditions: stability categories A-D with light winds (up to 3

m/s at 10m AGL)

If the noise enhancing meteorological conditions occur for less than 30% of the time, then the standard

meteorological conditions may be adopted for the assessment.

In Lismore, the noise enhancing conditions occur for up to 20% of the time. Therefore the standard
metearological conditions can be adopted for further modelling. The ‘worst-case' omnidirectional wind

source is used for modelling with the standard meteorological conditions, in order to account for all

possible wind directions.

4.7. Scenarios using current quarry layout

The recalibrated equipment levels depicted in the previous chapter are used to estimate the noise
impact at the various receivers for a number of scenario's under standard meteorological conditions,
using the current quarry layout. The scenarios are defined in Table 7 and single point modelling results
in Table 8. In this table, resuits without residual noise impact are shown in green, results with a residual

noise impact of up to 2dB in , and results with a residual noise impact exceeding 2dB in red.

Table 7 | Scenario definition
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Scenario Excavator Primary Secondary Screens Loader Haul trucks
ID loading crusher crusher working
crusher rock face
SA01 Y Y Y N N
SA02 Y Y Y: Y N
SA03 Y Y Y Y N Y
SA04 Y Y Y Y Y Y
SA05 N N N N Y N
SA06 N N N N Y Y
Table 8 | Single point modelling results, existing quarry layout
P P dB (ne A A AQ 0 ADB
al no p
R1 40 42 38 40 38 40 36 37
R2 |40 42 44 45 44 45 40
R3 | 40 42 27 27 28 28 16 21
R5 |40 42 32 33 37 37 25 36
R6 | 40 42 23 24 27 28 18 26
R7 |40 42 25 24 25 25 16 21
R9 |n/a n/a 36 36 36 36 16 21
R10 | 40 42 37 39 40 40

The results in Table 8 demonstrate that additional barrier attenuation is required to ensure crushing and

screening activities do not exceed the PTNL + 2dB value of 42 dB(A).

4.8. Scenarios with additional barrier attenuation

Additional barrier attenuation for R2 and R10 can be achieved by building a 6m high berm directly to
the West (top of berm at 10m from nearest plant) and North (top of berm at 20m from nearest plan) of
the existing crushing and screening operations as shown in Figure 11. The scenarios relevant to this

arrangement are defined in Table 9 with the modelling results in Table 10.

The modelling results demonstrate that all relevant scenarios have a satisfactory noise impact. SA11

and SA13 have no residual noise impact and SA12 and SA14 have a negligible residual noise impact.

A grid noise map for the worst case scenario SA14 is provided in Appendix C of this addendum.
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Figure 11 | Proposed noise berm in quarry pit

Table 9 | Scenario definition, with additional barrier attenuation

Scenario xcavat Primary Secondary Screens Loader Haul trucks
1D loading crusher crusher working
crusher rock face
SAM b i ;4 ¥ Y N N
SA12 Y Y Y Y Y N
SA13 Y Y ¥ Y N Y
SA14 Y Y Y Y Y Y

Table 10 | Single point modelling results, with additional barrier attenuation

B} PTNL PTNL + 2dB (negligible SA11

residual noise impact)
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R6 | 40 42 23 24 27 28
R7 |40 42 23 24 25 25
R9 [ n/a n/a 36 36 36 36
R10 | 40 42 38 } 38

4.9. Discussion

From these analysis works we conclude that satisfactory noise emissions can be achieved, in the sense
that modelled noise impact will not exceed the Project Target Noise Levels plus negligible residual noise
impacts if the operations comply with the following:

@ Continue to cover noise plant with insulation material.

® Construct a 6-metre high berm directly to the West and North of the current crushing and

screening operations.

@ Rocks to be carefully placed in the hopper, rather than being dropped in from a height.

@ Crushing and screening operations to be similar to what was done during the attended testing
day of the 12" of March 2020.

Ensure adequate maintenance and repair of plant and equipment

410. Noise complaints and compliance monitoring

The predicted noise levels at receivers are based on the equipment, locations and operating procedures
conducted during the calibration survey conducted on the 12" of March 2020, and the included noise
mitigation measures outlined in Section 4.9. The noise modelling in this report and measurements

conducted on the 12" of March, demonstrates quarry operations can comply with the New South Wales

Noise Policy for Industry criteria.

If, during the extended life of the quarry, different equipment is brought onto the site, then the sound
power levels of this equipment should be checked to ensure that it is not greater than the equipment it
is replacing, its location is similar to the equipment being replaced, and its operation is similar to the
replaced equipment. Compliance noise monitoring should be conducted if there is additional equipment
brought on to the site, an increase in sound power levels, or the location or type of operations that differ

from the operations conducted during the calibration survey and the recommended noise mitigation

measures.

The quarry is to have a contact number, email and responsible person details availabie to nearby
receiver locations. If a noise complaint is received by the quarry, the complaint should be investigated,

noting the type and location of equipment, the noise mitigation measures in use at the time, and the
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weather conditions. The circumstances and conditions when the complaint was made are to be

evaluated. The assessment is to be conveyed back to the complainant in a prompt manner.

All complaints are to be kept in a legible register that includes, but not limited to: time and date of the
complaint reported, time and date of the noise issue, the name and contact details of the person making
the complaint, receiver location, nature of the complaint (e.g. specific types of noise or time of day),
noise mitigation measures (including size and location of stockpiles) in use at the time, type and location
of equipment in use, weather conditions, the name and signature of the person who assessed the

complaint, and the time and date the complainant was notified of the assessment.
Compliance noise monitoring to be conducted if there are consistent legitimate noise complaints.

In addition to compliance monitoring following noise complaints or replacement of quarrying equipment,
it is recommended that regular compliance monitoring is carried out for the first 12 months following
approval of the application. This regular compliance monitoring regime is recommended to include the
following:

® |ssue of a compliance report to Lismore City Council on a quarterly basis

@ The compliance report to include an update complaint register

® Per quarter at least 6-hours’ worth of attended testing at sensitive receivers during days of

typical quarry operations.
¢ Attended test results to be included in quarterly report and describe operations, weather

conditions and emitted quarry noise levels at the receivers.

The noise complaints assessment, register and compliance noise monitoring, will assist in identification

of any unforeseen circumstances and provide data for feasible and reasonable additional noise

mitigation measures if required.
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5. ROAD NOISE EMISSIONS

Road noise generation is assessed under the 2011 Road Noise Policy and applies to the haulage road
outside the subject site, being Riverbank Road and Wyrallah Road.

5.1. Assessment criteria

The ‘principal haulage route' is defined as Riverbank Road and Wyrallah Road. The applicable noise
criteria match those for arterial and sub-arterial roads, resulting from existing residences affected by
additional traffic on existing arterial / sub-arterial roads generated by land use developments. The

applicable assessment criteria are:
@ Day (7am — 10pm): Laeq 15y = 60 dB(A), external
® Night (10pm — 7am): Leq e = 55 dB(A), external

The relative increase criteria are also applicable, due to the principal haulage route being classified as

an arterial / sub-arterial road. The total traffic noise level increase shall not exceed:
® Day (7am — 10pm): Laggsnr + 12 dB(A), external
® Night (10pm — 7am): Lagqen + 12 dB(A), external

Trucking operations to the west along Riverbank Road and East Gundurimba Road are limited to 8:30am

to 3:30pm Monday to Friday.

There will be no trucking operations during night-time, therefore, the night-time criterion does not apply.

5.2. Assessment scenarios

Table 11 provides an overview of the assessment scenarios that will be applied:
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Table 11 | Road noise scenarios

Background  Quarry traffic Applied road sections

traffic year

RN1 | 2019 Existing approved average Riverbank Road and Wyrallah Road

RN2 | 2019 Existing approved peak Riverbank Road East and Wyrallah
Road

RN3 | 2029 Existing approved average Riverbank Road and Wyrallah Road

RN4 | 2029 Existing approved peak Riverbank Road East and Wyrallah
Road

RN5 | 2029 Proposed increased peak Riverbank Road East and Wyrallah
Road

RN6 | 2019 Nil All

RN7 | 2029 Nil All

Traffic flows are modelled as the hourly volumes taken as an average over the 15-hour day period. The
resulting traffic volumes are depicted in Table 12 and Table 13. These volumes are based on the traffic

data supplied in the Traffic Impact Assessment, prepared for this application by Ingen Consulting.

Table 12 | Riverbank Road traffic scenarios

Background traffic Quarry traffic Total traffic

ID cars trucks cars trucks ca trucks

RN1 29 0.4 0.67 2| 3.61 240
RN2 29 0.4 0.67 27361 | 3.07
RN3 29 0.4 0.67 2(361| 240
RN4 29 0.4 0.67 27361 3.07
RN5 2.9 0.4 0.67 6.1 |361| 653
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Table 13 | Wyrallah Road traffic scenarios

Background traffic Quarry traffic Total traffic
cars trucks cars trucks cars trucks
RN2 202.6 18.1 0.67 2.7 | 203 21
RN3 247 1 22.5 0.67 2| 248 25
RN4 2471 225 0.67 27 | 248 25
RNS5 2471 225 0.67 6.1 | 248 29

5.3. Receiver identification

Identified receivers are those located within 50 metres from the road and up to approximately 1.5km
from the quarry site. Receiver ID's and addresses are provided in Table 14 and locations shown in
Figure 12. Due to the scale of the model, receivers will be modelled as a free field receiver point at the
fagade nearest the road, and a 2.5 dB fagade correction will be added for assessment against the
criteria.

Table 14 | Road noise receiver identification

RRO1 495 Wyrallah Road
RR02 589 Wyrallah Road
RRO03 578 Wyrallah Road
RR04 631 Wyrallah Road
RRO05 641 Wyrallah Road
RR06 695 Wyrallah Road
RRO7 698 Wyrallah Road
RR08 2 Riverbank Road
RR09 1 Riverbank Road
RR10 34 Riverbank Road
RR11 50 Riverbank Road
RR12 279 Riverbank Road
RR13 290 Riverbank Road
RR14 312 Riverbank Road
RR15 330 Riverbank Road
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RRO2

RRO3
RR08

+ RR10_RRO9

“ RRO5

Figure 12 | Receiver locations, Source of aerial image: Lismore Inframaps 2019

5.4, Modelling results

Noise emission modelling was carried out using the RLSS0 calculation method in SoundPLAN version
8.0. Vehicle speed of both cars and trucks was set to 80 km/h and road gradients were determined

based on 2m LIiDAR data received for the area and available via Lismore Intramaps. No road surface

correction was applied.

The modelling results are depicted in Table 15 (free field) and Table 16 (fagade corrected). The results
show that all increases (refer to table Table 11 for an overview of road noise scenarios) due to the

quarry with respect to background traffic are below 2 dB and are therefore not further addressed (RNP

clause 3.4).
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Table 15 | Free field results (no fagade correction)

NGE

COmIDALTINGE

RRO1 58.7 58.9 59.7 59.7 60.1 58.5 59.4
RRO2 57.8 58.0 58.8 588 59.2 57.6 58.5
RRO3 64.4 64.5 65.3 65.3 65.8 64.1 65.0
RR04 59.9 60.1 60.9 60.9 61.3 59.7 60.6
RRO5 58.3 58.4 59.2 508.2 59.6 58.0 58.9
RRO6 58.2 58.3 58.1 591 59.5 57.9 58.8
RRO7 54.4 54.5 55.3 55.3 55.7 54.1 55.0
RR08 54.7 556.1 555 55.7 56.9 53.6 545
RROS 534 53.7 54.1 54.3 55.5 52.3 53.1
RR10 44 4 44.9 450 454 471 424 43.2
RR11 45.1 45.7 454 46.0 48.2 421 42.8
RR12 49.2 49.2 427 427
RR13 41.8 419 35.5 35.6
RR14 424 42.4 36.0 36.0
RR15 41.0 410 34.6 346
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Table 16 | Fagade corrected results

RRO1 61.2 61.4 62.2 62.2 62.6 61 61.9
RR02 60.3 60.5 61.3 61.3 61.7 60.1 61

RR0O3 66.9 67 67.8 67.8 68.3 66.6 67.5
RR04 624 62.6 63.4 63.4 63.8 62.2 63.1
RRO05 60.8 60.9 61.7 61.7 62.1 60.5 61.4
RRO6 60.7 60.8 61.6 61.6 62 60.4 61.3
RRO7 56.9 57 57.8 57.8 58.2 56.6 57.5
RRO8 57.2 57.6 58 58.2 59.4 56.1 57

RR0O9 559 56.2 56.6 56.8 58 54.8 55.6
RR10 46.9 47.4 4525 479 49.6 449 457
RR11 476 48.2 47.9 48.5 50.7 446 45.3
RR12 83.7 51.7 452 45.2
RR13 44 4 44 4 38 38.1
RR14 449 44.9 38.5 38.5
RR15 435 43.5 37.1 371

J1065_NIA
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6. VIBRATION

The current NSW blasting criteria are the Technical basis for guidelines to minimise annoyance due to
blasting overpressure and ground vibration, issued by the Australian and New Zealand Environment
Council in 1890, For 95% of the blasts during day-time, this document provides the following guidelines:

® Maximum overpressure of 115 dB(L)

® Maximum peak particle velocity of 5 mm/s

An overview of blasting records provided to our office for this quarry is provided in Table 17 below.
These results show that after initial compliance issues in 1993, blasting has been compliant with ANZEC
recommendations. Provided future blasting is carried out with the same management techniques as has

been done the past years, no further blasting and vibration assessment is warranted.

Table 17 | Blasting test results records

Location Date Overpressure, Peak Particle

dB(L)

Reference/Source

Velocity, mm/s

R1 9/6/1992 ABC 1992

R1 7/4/2014 100 1.02 Vipac 2015

R1 20/6/2014 112.3 0.762 Vipac 2015

R1 21/8/2014 105.5 0.889 Vipac 2015

R1 17112/2018 114.8 2.84 Blasting contractor
R1 28/6/2019 105.7 0.24 Blasting contractor
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7. THE USE OF BEST MANAGEMENT AND BEST TECHNOLOGY

Notwithstanding the analysis and information provided above, we recommend that Best Management
Practices (BMP) are implemented and Best available technology economically achievable (BATEA)

used as much as possible. An overview of these methodologies is provided below.

Typical examples of BMP relevant to this project that could be implemented where possible are:

e Use the quietest plant that can do the job.
» Restrict truck movements on ridgelines and exposed haul routes. Aim to have internal truck

routes as far from adjacent residences as possible and use the available shielding on the site

to minimise the noise impact.
@  Site noise equipment behind structures, mounds and stockpiles that could act as noise barriers.

e \Where there are several noise pieces of equipment, schedule operations such that they are
used separately rather than concurrently. The noise modelling results in this report illustrate the

noise impact differences between individual plant and combined plant.
® Keep equipment well-maintained and operating in a proper and efficient manner.

@ Run regular toolbox talks on the effects of noise and the use of quiet work practices.

Typical examples of BATEA relevant to this project that could be implemented if needed:
@ Use broad-band ‘squawkers' rather than tonal reverse beepers
e Use equipment with efficient muffler design

» Rubber-line truck trays to minimise the noise impact of trucks when loaded.
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8. CONCLUSIONS AND RECOMMENDATIONS

8.1. Operational noise emissions

Consideration is given to the history of this quarry and associated legislative requirements. The quarry
appears to have been operating within the noise limits of the 1993 DA documentation and approval. It
has been identified however, that the background noise levels provided as part of the 1993 DA
submission appear unrealistically high, when compared to current background testing methods and the
acoustic environment of the receivers. Our 10-day background testing at the 3 nearest receivers to the
quarry have provided Rating Background Levels all below the minimum of 35 dB(A). Given a minimum
RBL of 35 dB(A), a Project Trigger Noise Level of 40 dB(A) has been adopted for this site, which is

significantly less than the noise impacts measured and predicted as part of the 1993 DA.

Given operations for the coming 25 years would need to comply with the 2017 Noise Policy for Industry,
mitigation and management techniques need to be employed in order to reduce the noise impact on
the nearest receivers, particularly those to the north and northwest of the site. From the analyses carried
out in this report we conclude that satisfactory noise emissions can be achieved, in the sense that
modelled noise impact will not exceed the Project Target Noise Levels plus negligible residual noise

impacts if the operations comply with the following:
@ Continue to cover noise plant with insulation material.

@ Construct a 6-metre high berm directly to the West and North of the current crushing and

screening operations.
¢ Rocks to be carefully placed in the hopper, rather than being dropped in from a height.

¢ Crushing and screening operations to be similar to what was done during the attended testing

day of the 12" of March 2020.

¢ Ensure adequate maintenance and repair of plant and equipment/

This addendum report demonstrates that compliance with the 2017 Noise Policy for Industry can be
achieved in these circumstances. On this basis, the S4.55 modification application is recommended for

approval from an environmental noise perspective.

If during the extended life of the quarry, noise compliance is not achieved due to unforeseen

circumstances, then further at-source mitigation can be carried out using methods such as the following:
® Spray reverberating surfaces with bitumen paint.
® Weld angle brackets to reverberating surfaces to increase the natural frequency of these.

@ |nstall additional acoustic blankets.
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® Limit use of loader near quarry face during periods that the crushers and screens are not

operating.

8.2. Road noise emissions
The road noise impact of the development has also been considered. The noise increase due to quarry

traffic when compared to background traffic is less than 2 dB and it is concluded that the road noise

impact of the quarry complies with the requirements of the NSW Road Noise Policy.

8.3. Vibration
Blasting records provided demonstrate that blasting impacts have been compliant in recent years.

Therefore no further analysis work is warranted, provided best-practise blasting methods continue to be

applied and monitored.
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APPENDIX A —- BACKGROUND NOISE SURVEY RESULTS

Friday 7" June 2019
Start R1 R1 R2 R2 RS RS
Time Lacy Laran | Lavg Laca Lagy Lunoa_|
Rain Affected Data 12:00 510 439 47.2 40,2 48.9 40.1
:?::; & Wind Affected 12:15 469 39.7 46.6 43.2 50.2 411
:v':}: Aleriea tataz 1230 | a7a | a0z | s6s | 419 | s22 | 417
12:45 50.5 3938 47.2 40.1 512 418
13:00 49.8 417 50.2 443 49.9 q1.4
13:15 50.9 429 48.9 44.2 503 419
13:30 504 44.1 48.5 433 51.7 439
13:45 536 430 50.4 438 50.2 435
14:00 539 45.2 521 475 510 419
14:15 519 46.0 49.1 418 503 388
14:30 50.5 427 466 413 53.1 424
14:45 482 40.3 498 41.5 48.2 418
15:00 50.3 42.7 504 43.7 518 41.7
15:15 51.2 44.2 4g8.2 413 49,7 384
15:30 48,7 415 47.1 40.7 44.6 376
15:45 48,2 414 50.2 38.7 44.4 376
16:00 49.7 40.6 49.5 azs 453 343
16:15 46.4 36.6 421 33.0 436 336
16:30 458 343 382 328 57.8 335
16:45 45.9 34,0 45,8 333 a34 326
17:00 429 347 421 324 44.5 3zl
17:15 415 336 335 301 363 27
17:30 339 EVSS 360 331 19,6 33.6
17:45 34.0 zi 41.4 383 399 34.9
18:00 36.4 334 iB6 330 40.5 34,5
18:15 343 322 346 32.7 36.4 0.8
18 30 354 121 33.7 30.0 353 30.4
1845 318 29.2 32.2 5.4 374 30.5
19:00 306 281 318 28.7 34.0 303
19:15 315 28.8 313 28.1 9.7 31.2
19:30 333 269 318 272 32,2 28.4
19:45 8.2 278 45.9 27.2 43.2 26.6
20:00 34.0 6.7 3038 25.6 319 26.0
20:15 310 251 28.1 25.4 288 256
Start Time Rl Lasg L::m ::i L::; I‘Z___L’Z'.! 20:30 28.7 249 322 25.1 295 254
8:45 513 42.2 49.7 411 49,5 40.1 20:45 290 249 29.0 258 29.9 26.2
9:00 48,1 40.5 45.0 3717 43,2 36,9 21:00 28,1 251 285 259 285 25.6
9:15 514 334 44.8 54 44,1 355 21:15 289 24.1 28.3 252 35.1 24.6
9:30 511 38.8 4B.5 36,2 44.6 348 21:30 41.0 26.6 317 27.1 7.0 283
9:45 514 38.0 44,1 363 43,9 339 21:45 359 271 28,2 25.0 278 25.0
10:00 434 38.9 46.7 EYSS 39.2 339 22:00 28.2 253 26.7 244 273 292
10:15 520 ig8 48.0 388 419 344 22:15 274 243 232 25.5 278 24.3
10:30 45.5 3g.a 46.4 9.3 44,0 34.0 22:30 295 249 278 23.7 285 238
10:45 53.2 40,7 45.6 Erg 42,1 348 22:45 284 23.1 268 238 29.7 256
11:00 50.1 38.7 45,3 312 44.3 35.5 23:.00 333 299 285 23.8 315 27.5
11:15 45.4 369 42.4 34,2 49.8 6.3 23:15 38.2 306 26.8 236 28.0 245
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11:30 48.5 36.2 45.2 374 45.1 34.9 23:30 9.0 264 26.7 229 a6 229
11:45 563 431 48.0 404 50.1 39.6 23:45 26,3 23.0 268 215 259 214
Saturday 8" June 2019

Start R1 RL R2 R2 RS RS Start R1 R1 R2 R2 RS RS
Time Lieg | Larsos Lang Lusgo Lieg lume Time Laco Larsan Loy Luwg Loy Larsag
0:00 251 215 26.1 22.2 254 216 12:00 46.7 330 40.6 309 46.8 299
0:15 258 21.5 24.9 218 268 21 12:15 478 324 43.7 377 40.1 30.7
0:30 242 211 5.2 213 29.1 209 12:30 43,7 36.2 45.0 EL R 39.2 318
0:45 268 209 288 236 381 322 12:45 347 337 62.7 375 353 319
1:00 36.5 288 298 26.1 nz 30.7 13:00 60.0 a7 41.9 3.7 3.7 324
1:15 346 2838 255 22.7 29.2 263 13:15 521 329 42.8 3386 44.1 32.4
1:30 28.0 24.7 253 224 285 25.7 13:30 43.7 343 413 33.0 398 325
1:45 281 238 26.2 2.7 26.1 23.5 13:45 44.5 334 36.5 iLe 3886 312
2:00 282 227 275 215 273 236 14:00 45.2 355 8.2 326 41.2 326
215 32.4 30.0 28.7 233 272 236 14:15 48.3 35.1 38.9 328 370 341
2:30 296 25.7 23.7 204 25.6 211 14:30 52.0 326 44.8 323 48.6 332
2:45 250 215 251 209 244 21.6 14:45 42.7 333 43.5 338 46.6 332
3:.00 253 21.3 .7 213 25.7 227 15:00 46.7 3338 38.5 27 383 319
3:15 8.2 22.0 25.2 20.8 233 213 15:15 50.4 326 374 313 388 321
3:30 275 214 316 220 395 336 15:30 46.8 EEX 40.2 322 385 334
3:45 347 28.6 29.6 260 344 30.7 15:45 485 348 3re 321 43.8 339
4:00 3148 267 26.7 24.4 31.2 281 16:00 40.7 328 38.5 ELR:3 426 325
4:15 299 26.2 264 229 29.8 25.6 16:15 77 317 459 06 36.3 324
4.30 281 256 268 227 oo 24.3 16:30 473 312 40.0 29.7 36.3 ki 9 g
4:45 28.7 24.7 266 235 27.5 244 16:45 40.8 0.6 388 30.3 i7s 311
5:00 284 25.2 28.2 248 28.1 25.5 17:00 42,1 30.4 333 29.3 348 313
5:15 282 25,2 278 25.2 28.0 25.7 17:15 36.6 30.7 321 29.1 35.2 315
5:30 79 254 272 238 28,2 25.1 17:30 345 321 32.7 29.5 34.1 L7
5:45 237 26.7 28.5 26.2 308 26.6 17:45 58 338 312 283 410 28.3
5:00 310 278 44.3 266 320 26.B 18:00 55 325 29.5 274 29.7 265
6:15 345 28.3 46.3 28 45.8 313 18:15 323 273 312 26.9 31.5 25.7
6:30 453 334 42.3 331 43.7 322 18 30 348 265 295 26.2 27.2 255
6:45 43.1 322 432 315 44.4 324 18:45 326 273 293 26.6 27.7 254
7:00 45.0 35.2 ajs 321 42.7 327 19:00 330 6.4 30.4 264 289 258
7:15 46.7 334 434 331 42.7 330 19:15 319 277 28.8 256 26.8 244
7:30 44.4 34.0 428 336 447 333 19:30 29.1 253 325 26.5 33s 25.2
7:45 46.6 354 48.0 341 439 33s 19:45 372 324 330 279 331 283
8.00 515 36.0 43.1 35.0 46.4 326 20:00 328 278 28.7 256 30.7 25.7
815 500 338 42.9 331 43.4 320 20:15 284 249 28.9 259 315 271
8:30 47.8 35.0 437 346 46.7 3.0 20:30 29.5 244 28.2 25.0 28.2 253
8:45 513 349 40.8 332 35.6 31.7 20:45 314 24.4 298 255 28.2 257
9:00 507 347 40.0 330 317 ils 21:00 335 0.8 28.2 239 29,8 24.7
2:15 51.9 35.0 389 302 408 29.6 21:15 31.2 26.3 30.1 258 30.6 268
9:30 47.2 34.3 q7.2 335 36.7 30.0 21:30 29.6 268 258 233 273 4.3
945 a4.7 325 494 321 383 313 21:45 258 232 25.1 235 27.9 24.4
10:00 478 338 443 332 407 34.1 22:00 24.8 224 26.3 24.2 28.7 248
10:15 57.4 340 45.1 374 41.5 335 22:15 24.0 213 25.1 23.0 26.2 234
10:30 57.2 34.7 46.6 30.6 50.8 316 22:30 25.1 213 27.2 24.5 27.6 255
10:45 541 34.1 370 23.7 484 305 22:45 283 24.2 28.2 264 23.3 275
11:00 57.2 339 425 329 412 317 23:00 ENE: 293 28.1 5.1 32.7 29.7
1115 523 320 366 30.1 335 301 23:15 29.6 260 35.8 251 413 274
11:30 514 34.6 3B.4 30.7 362 308 23:30 42.2 338 33.1 29.7 40.4 36.5
11:45 47.0 328 374 28.7 419 305 23:45 3889 348 323 294 44.1 347
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Riverbank Quarry

Naise Impact Assessment

Start R1
Time

000 260
0:15 26.2
0:30 8.0
0:45 270
100 N3
1:15 319
1:30 347
1:45 378
2:00 25.7
215 8.4
2:30 95
2:45 303
3:00 328
15 332
3:30 238
3:45 36.0
4:00 307
4:15 30.9
4:30 310
4:45 325
5:00 33.2
5:15 34.0
5:30 337
5:45 36.2
6:00 389
6:15 47.8
6:30 453
645 518
7:00 463
7:15 480
730 473
7:45 466
800 4.0
8:15 503
830 50,1
8.45 52.5
9:00 53.8
9:15 509
9:30 50.6
9:45 508
10:00 53.6
10:15 49.7
10:30 47.4
10:45 519
11:00 529
11:15 521
11:30 55.7
1145 50.5

ingen Consulting

Rl
Luma
237

34
238
237
87
28.7
4.4
229
2.7
4.5
252
250
253
280
26.6

273
258
280
289
283
29.0
302
328
4.8
358
37.0
388
377
392
38.6
36.3
389
40.8
427
46.0
40.0
40.8
7.6
378
35.0
36.5
338
35.4
385
379
39.0
38.5

R2
Lun

24.3
26.1
251
24.4
254
25.1
243
27.1
275
28.0
30.6
26.1
313
26.0
102
320
283
30.5
328
308
333
33.0
24
a3l
415
45.0
425
43.1
429
468
453
479
443
445
46.2
47.0
45.5
513
478
ai13
431
383
41.6
42.7
423
49.5

429

Lo
218

224
220
218
227
2.7
228
21
239
234
228
22
25.4
220
239
24.6
24.5
25.7
278
27.0
274
28.6
285
29.8
299
361
36.6
37.3
368
37.7
380
37.1
383
399
40.2
40.2
39.3
374
36.3
342
331
336
335
337
34.7
349
333
336

RS
Lu
22.2

229
pL
24.7
4.9
28.4
220
24.3
.7
26.0
85
24.0
289
230
28.3
284
7.1
29.0
28.7
289
0.0
282
30.4
319
349
47.6
381
496
52.2
52.5
477
553
488
439
46.9
q7.8
50.5
49,5
454
44,3
44.0
435
aaa
56.6
615
54.9
s4.1
416

Monday 10" June 2019

R5 Start Rl Ri
Lusoe Time Luswso
199 12:00 50.3 ar.a
201 12:15 55,7 378
215 12:30 43.2 36.7
214 12:45 50.8 36.8
213 13:00 49.9 333
21.4 13:15 463 336
191 13:30 436 34.5
153 13:45 47.3 24.8
215 14:00 51.2 36.6
203 14:15 453 237
208 14:30 48.1 327
189 14:45 384 30.4
212 15.00 439 318
195 15:15 48.6 321
218 15:30 4566 27
212 15:45 44.8 25.5
225 16:00 54.1 345
23.2 16:15 453 349
234 16:30 428 346
5.5 16:45 433 35.4
264 17:00 415 7.0
25.8 17:15 aL4 383
277 17:30 407 388
27.7 17:45 407 39.1
278 18:00 39,7 37.8
24,0 18:15 7.1 35.1
126 18:30 372 35.3
345 1845 193 35.7
35,1 19.00 39.1 347
356 19:15 40.0 34.0
35.8 19:30 383 328
352 19:45 393 315
172 20:00 a3.1 26
3.5 20:15 482 330
366 20:30 314 28.0
19.9 20:45 326 278
39.3 21:00 314 273
313 21:15 318 273
38.5 21:30 324 26.7
35.0 2145 38.6 26.7
33.7 22:00 32.2 26.1
1.2 22:15 329 213
310 22:30 40.6 256
419 22:45 296 25.7
44,7 23:00 287 248
426 23115 30.7 259
34.4 23:30 366 30.2
321 23:45 324 24.5

Page 46

R2

5L6
478
46.9
46.6
333
353
a7l
37.5
40,0
425
37.2
384
351
5L1
476
49.1
s1.4
a1.8
38.4
40.1
441
41.5
454
49.8
453
42,1
317
335
29.8
309
326
30.5
483
538
331
29.4
31.2
288
29.7
318
283
320
297
281
26.7
323
335
335

A2
Larsgo
320

33.8
328
323
123
323
318
321
337
325
326
323
320
3le
347
348
337
317
7
333

348
414
a7.3
434
338
296
8.4
7.2
281
28.0
283
307
26.6
26.5
26.5
269
6.5
6.5
280
25.0
26.7
255
25.0
236
263
223
4.3

RS

415
58.3
49.3
46.8
45.0
48.4
455
42.4
50.7
4g.2
568
443
36.1
49.7
4238
420
4712
aa.4
38.9
369
38.1
38.2
3.7
39.1
38.1
347
323
36.7
322
316
30.2
313
406
45.5
331
334
32.5
306
311
315
30.8
29.6
74
260
154
29.0
35.8
8.7

A5
Laiwe
29.7

32.7
2.2
328
32.2
338
318
0.4
309
314
316
303
8.2
289
289

306
30.1
293
308
306
33.7
338
348
154
34.4
310
288
28.8
286
284
27.2
274
276
2638
7.8
295
9.2
268
27.6
28.2
27.1
239
w27
233
223
4.6
212
23.0
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Riverbank Quarry

Noisa Impact Assessmenl

Tuesday 11" June 2018
Start RL R1 R2 R2 RS RS Start R1 R1 R2 R2 RS RS
Time Lieg Larsss Lasg Lusas Lasg | Lasson Time Lasg L ashass Lavg, Laseaa Liteg Lo |
0:00 322 251 296 237 329 206 12:00 49.5 38.4 51.0 331 43.0 313
0:15 32.1 2656 336 248 274 229 12:15 51.8 37.7 a4.4 34.4 45.9 304
0:30 331 267 30.8 26.0 314 235 12:30 49.5 39.5 437 329 48.0 30.5
0:45 3Ll 267 312 276 25.6 22.0 12:45 50.2 374 45.8 331 43.0 282
1:00 310 26.7 337 275 296 238 13:00 575 39.0 48.1 34.2 42.8 29.6
1:15 339 253 36.0 27.9 30.6 248 13:15 55.0 411 44.2 351 52.6 32.5
1:30 3LS 26.0 ny 26.1 284 21.5 13:30 43.6 339 45.4 334 50.4 28.5
1:45 340 254 31.8 241 29.5 20.7 1345 511 362 49.2 381 48.1 28.6
2:00 37.0 254 321 25.1 305 22.7 14:00 51.2 375 48.8 393 404 29.8
215 363 302 30.9 243 29.1 23.1 14:15 55.3 39.4 484 39.8 46.0 302
2:30 317 25.9 227 211 239 19.2 14:30 57.8 40,6 57.2 389 55.7 303
2:45 28.0 244 4.7 222 25.1 200 14:45 49.4 38.9 473 388 48.1 348
3:00 28.1 237 33.0 23.9 28.0 206 15:00 54.8 43.8 53.1 38.7 48.7 327
315 34.7 288 36.4 282 30.2 251 15:15 51.0 42.2 50.1 36.5 418 356
3:30 33.2 283 322 27.7 27.6 139 15:30 51.8 433 442 358 41.8 361
3:45 348 292 35.0 26.1 27.5 27 15:45 47.9 418 411 34.6 41.5 37.8
4:00 340 29.1 335 286 30.3 25.4 16:00 54,6 416 424 36.0 42.6 35.5
4:15 328 280 32.2 279 28.2 24.2 16:15 51.2 374 412 334 39.1 33.6
4:30 32.2 278 314 278 29.6 265 16:30 414 358 410 322 38.1 339
4:45 34.1 29.8 339 30,0 299 268 16:45 50.3 38.0 47.0 34.0 40.1 355
5:00 337 303 334 299 302 26.1 17:00 45.2 383 44.0 333 419 356
5:15 36.2 319 347 320 326 298 17:15 40.9 36 38.8 318 39.9 354
5:30 36.7 326 35.4 328 331 303 17:30 409 38.0 33.6 312 39.6 356
5:45 383 350 37.7 344 a7.0 321 17:45 411 36.3 35.4 316 38.4 342
6:00 40.4 375 40.2 36.6 383 34.0 18:00 37.2 349 36.1 34.2 39.6 334
6:15 44.8 396 423 39.3 46.5 364 18:15 389 34.3 323 293 385 317
6:30 49.1 401 43.5 38.1 44.7 37.5 18:30 37.8 328 309 284 366 311
6:45 49.3 425 459 416 46.5 386 1845 35.8 32.5 319 291 29.5 30,5
7:00 54.4 42.9 43.8 43.0 43.4 383 19:00 353 32.1 318 28.2 34.6 27.2
7:15 56.9 44,2 50.9 47.1 45.2 40.0 19:15 34.7 315 330 30.4 36.0 8.8
7:30 519 44.6 53.4 46.6 a5.4 41.0 19:30 356 327 331 2%.0 414 26.3
7:45 519 a4.7 515 45.7 45.0 411 19:45 351 315 32.7 289 315 263
8:00 55.5 45.8 495 a44.4 49.4 412 20:00 40.3 332 45.1 30.7 36.6 254
B:15 525 a4.9 48.6 438 46.0 414 20:15 189 325 336 29.7 324 264
8:30 49.3 44.2 47.9 436 45.8 395 20:30 358 326 33.2 280 329 23.0
8:45 a8.2 433 491 433 45.5 393 20:45 38.0 310 346 29.0 329 247
9:00 51.4 42.3 48,3 404 47.9 393 21:00 37.0 30.5 36.5 323 383 284
9:15 49.2 39.2 42,9 387 43.9 379 21:15 39.2 316 349 296 278 234
9:30 512 40.3 47.8 38.4 49,7 380 21:30 32.0 28.0 334 265 38.0 224
9:45 54.1 389 46.4 368 43.0 35.7 21:45 339 282 366 283 29.6 239
10:00 54.2 386 419 35.1 435 34,0 22:00 345 29.4 38.2 29.2 277 24.1
10:15 49.5 37.3 450 38.1 43.0 34,0 22:15 329 28,5 42.6 26,6 29.4 238
10:30 53.1 39,0 428 36.0 443 330 22:30 335 29.6 331 241 8.2 205
10:45 52.1 36.2 39.2 354 54,7 327 22:45 36.0 258 326 231 24.2 19.9
11:00 45.9 36.7 422 354 49.6 34,0 23:00 376 263 307 4.8 268 209
11:15 50.5 368 393 34.0 374 313 23:15 395 264 3.7 239 25.6 209
11:30 51.0 38.2 38.7 34.3 444 322 23:30 303 245 289 238 25.5 205
11:45 52.2 38.5 416 357 40.2 319 23:45 355 258 312 5.6 306 225
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Riverbank Quarry

Noise Impact Assessment
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Wednesday 12" June 2019
Start R1 R1 R2 R2 RS R5 Start R1 R1 R2 R2 RS RS
Time Lirg Lirsan Laeg Lasann o Time Lawg Lume Lewa Lusa Lay Luwo |
0:00 303 253 03 225 29.0 195 12:00 524 378 42,7 4.6 626 6.0
0:15 32.2 26.2 315 231 303 20.6 12:15 509 372 55.7 35.5 b62.3 ELS ]
0:30 30.3 2.7 215 229 253 158.7 12:30 49.3 LW} 46.7 320 62.1 323
0:45 285 233 28.7 218 217 19.3 12:45 503 386 48.9 354 5786 349
1.00 EER) 23.5 355 225 323 20.1 13:00 513 41.4 424 360 458 3ls
1:15 328 231 273 208 245 179 13:15 533 37.2 41.7 3538 48.2 321
1:30 308 246 284 213 26.5 17.9 13:30 453 364 418 36.5 45,2 314
1:45 304 227 29.3 231 249 186 1345 43,6 391 50.7 43.0 48.5 343
2:00 302 250 294 24.7 286 204 14:00 48.7 44.0 52.0 47.9 44.5 351
2:15 317 25.1 30.7 231 29.1 20.6 14:15 475 g4 48.1 44.6 4B.6 586
2:30 323 26.1 284 222 26.2 178 14:30 43.7 378 48.7 454 58.0 i’4
2:45 329 25.0 34.0 243 29.2 20.2 14:45 618 373 50.5 474 572 383
300 311 266 313 2539 27.2 213 15:.00 49.4 359 50.7 43.7 518 36.6
315 31.3 272 08 274 26.1 210 15:15 53.0 398 48.7 36.8 47.7 322
3:30 EL N 29.8 33.2 28.1 303 235 15:30 47.5 39.2 43.4 E[%: 44.8 Lz
345 322 28.0 30.8 276 28.7 223 15:45 47.1 394 4838 389 a7j4 334
4:00 301 271 308 270 28.0 222 16:00 435 396 40,5 359 44.7 358
4:15 343 29.6 356 29.8 03 258 16:15 52.3 3g.7 41.5 353 4B.8 341
4:30 351 315 34.7 in3 314 25.7 16:30 55.6 385 419 354 45.8 341
4:45 37.0 33.0 354 29.8 32.8 27.5 16:45 43.0 a7s 428 351 39.8 335
5:00 35.4 315 34.6 313 325 288 17:.00 473 387 428 357 382 335
5:15 33.3 35.0 365 EER:} 324 29.2 1715 44.3 381 azs 34,7 B9 354
530 39.7 36.8 386 36.5 3is 311 17:30 462 39.1 475 352 427 36.2
5:45 33.2 36.2 389 364 339 3Le 17:45 398 378 46,1 452 38.0 336
6:00 40.4 370 334 364 40.4 318 18:00 403 EvAd 431 403 361 326
6:15 45.8 385 47.0 391 40.9 348 1815 386 36.4 4.7 331 356 322
6:30 48.5 41.7 458 41.1 47.7 38.0 18:30 374 353 338 321 354 316
6:45 518 42.7 504 41.8 45.7 re 18:45 434 344 352 09 40,1 278
700 49.3 41,6 48.7 41.3 43,2 arr 19:00 6.4 335 30 30.2 329 28.0
715 538 43.8 44.6 42.0 434 385 19:15 36.0 3.5 321 29 a2e 29.0
7:30 50.1 43.2 47.2 42.3 48.2 39.3 19:30 367 346 448 30.3 37.0 28.7
7:45 517 45.4 48.7 44.6 46.5 40.7 19:45 339 334 36.3 298 338 282
8:00 507 459 454 433 44.5 40,0 20:00 36.8 33.7 321 29.0 329 269
8:15 51.2 44.8 487 433 44.0 39.9 20:15 a’s 30.6 416 272 38.7 25.6
8:30 6l.1 44.5 487 433 44.4 40.5 20:30 353 29.7 309 275 29.4 26.0
B8:45 52.6 438 46.8 42.4 43.3 40.2 20:45 333 28.5 314 22.7 28.7 264
9.00 527 415 432 385 420 394 21:00 355 30.6 316 283 308 25.6
9:15 512 406 456 38.7 43.8 379 21:15 42.5 0.1 32.2 2B.5 28,7 24.1
9:30 50,0 393 47,7 ije 43.1 36.4 21:30 56 ana 303 258 28.7 227
9:45 564 420 465 ava 44,2 358 21:45 36.1 29.3 308 26.5 28.5 24.2
10:00 515 381 54.4 376 523 337 22:00 37.2 293 304 27.1 30.7 259
10:15 524 3a.1 a8.4 357 413 %6 22:15 365 28.1 28.4 25.5 28.0 24.4
10:30 531 404 48.2 381 45.7 39 22:30 354 26.6 29.9 25.7 29.2 234
10:45 56.8 419 45.6 356 505 4.0 22:45 331 259 30.0 26.0 2939 233
11:00 525 9.4 469 35,2 q44.6 327 23:.00 324 263 0.0 257 301 22,5
11:15 63.1 3B.2 43.6 351 45.4 322 23:15 328 265 40.6 24.4 35.6 216
11:30 526 37.2 396 349 539 35.0 23:30 352 274 36.7 21.5 217 2235
11:45 47.5 36.2 39,7 353 578 344 23:45 35.1 286 34.8 259 30.9 220
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Riverbank Quarry
Noise Impact Assessment

Saturday 15 june 2019

Start R1 R1 R2 2 RS RS Start R1 i1 R2 2 RS RS
Time Laisan L, Larmas Lussgo Time Larss o Luwy Laray
0:00 330 219 | 297 250 | 200 | 255 12:00 585 | 387 | 418 | 142 4726 | avz
0:15 253 230 | 273 248 %4 221 12:15 55.7 359 | 432 [ 350 517 | 330
0:30 284 212 | 247 2.7 | 23 | 29 12:30 60.5 34 | 443 [ 345 461 | 343
0:45 395 237 | 139 25 | 378 25 12:45 560 | 402 [ 419 | 233 523 [ 344
1:00 347 30.7 278 228 | 3s; | 288 | 1300 47.6 67 425 36.7 467 | 313
115 413 29.7 21 | %6 | 350 | 260 | 13s 5 | 340 | a5 | 262 453 | 349
130 355 269 282 20 [ 335 | 267 | 1330 | 20 314 | 423 | 327 504 | 419
1:45 35.0 231 25,5 231 28.3 222 13:45 54.7 352 429 34.2 525 46.0
2:00 2.2 A2 | s | 22 | =a 205 14:00 47.5 319 | 441 353 439 | 323
2:15 215 212 235 21 [ 217 19.9 14:15 393 300 | a2s | 345 428 308
2:30 235 213 20 | 723 222 202 14:30 527 | 307 | 698 | 329 462 | 27
2:45 24.4 209 ELF] 229 233 ’ 159 14:45 523 327 47.7 316 48,1 27.8
3:.00 27.4 223 26.8 24.7 251 l 219 ' 15:00 55.6 317 421 35.0 416 2B.8
315 27.0 26 | 271 25 | 204 | 1. 15:15 235 385 | 475 344 355 | 276
330 211 210 25,1 223 225 212 1530 | 424 32 | aa1 [ 355 230 | 290
345 2.5 221 252 28 | 243 217 | 1545 a1e 344 457 | 325 48.4 30.3
4:00 25.8 217 243 20.8 245 218 16:00 40.5 323 424 310 541 28.0
4:15 258 219 238 206 [ 213 209 16:15 43.0 339 | aps 315 435 266
4:30 6.6 232 239 20.6 237 | 212 1630 5.2 332 | 204 | 313 35.4 26
4:45 28.7 222 229 209 241 217 16:45 516 337 41.5 3o.2 45.2 o3
5:00 27.2 239 246 28 | 247 | 21 17:00 47.3 379 | a0 [ 321 465 321
5:15 27.2 238 26.1 227 25.1 225 17:15 413 376 375 30.0 352 315
5:30 285 255 28.6 254 265 24.0 17:30 42,1 40.0 345 26 35.6 338
5:45 05 274 29.7 253 295 254 17:45 41.4 40.2 38.7 339 348 33.2
6:00 41.1 283 434 248 306 257 18:00 399 381 39.3 322 EEN 304
6:15 6.5 325 | 433 313 | 398 313 1815 87 | 37, 345 [ 319 326 29,0
6:30 ag,1 359 | 454 334 525 | 325 1830 37.4 36.1 340 | 217 [ 310 27.0
645 50.5 383 489 343 492 | 127 18.45 366 351 327 | 194 306 26.7
7:00 531 371 41,2 332 395 3.1 13:.00 36.9 348 33,7 315 31s 258
o2 )
7:15 47.7 39.4 a13 352 | 425 | 336 19:15 365 354 322 | 38 304 | 259
7:30 527 48 | 414 | 363 | 518 a5 19:39 373 38 | 326 [ 287 32.1 26.0
7:45 56.7 446 482 393 46.4 40.1 15:45 6.6 346 30.4 27.7 32.2 27.0
8:00 583 439 a6 396 | 219 | 375 20:00 495 363 | 483 | s 450 27.0
815 526 | 415 | 472 416 | 449 | 360 2015 471 308 | 484 | 204 59.3 383
830 49.7 409 476 397 | 413 33.2 2030 56.3 27.6 324 | 26 | 352 | 283
8:45 67.1 383 586 | 354 [ s03 | 315 2045 309 252 278 | 261 25.1 251
9:00 47.3 330 | q31s 370 | 411 | 315 | 2100 229 253 406 | 274 471 27.7
9:15 523 334 443 371 | agq 331 21:15 595 [ 491 569 | 435 57.2 457
930 a1s 10,2 483 389 | 457 | 320 J 21:30 64.0 50.1 569 | 481 596 | 499
9.5 454 322 434 7.2 230 | 314 21:45 53.2 358 | 481 | 324 5383 | 3gg
10:00 | 459 4.1 21 | 371 | ass 07 | 2200 34.1 | e N T e 309
10:15 479 350 a7.1 350 | a24 29.8 22:15 321 2729 | 308 | 203 327 280
1030 | agg 3d.4 6.5 320 | 303 29,1 2230 348 338 | 283 | 264 | 254 25.6
10:45 513 355 416 336 | 422 | 30 | 2245 44 33.7 7.7 252 28,0 24,1
0 | 495 | 390 | 530 | 3ms B2 | %37 | mw | a3 350 | 63 | 201 | 8 | 22|
1115 515 438 443 378 | 457 | 360 2315 389 37.2 263 | a5 257 | 242
130 | 523 | 388 | ses 27 ] 502 | 328 | 2330 | a3e 353 | 358 | 250 | 252 | 234
145 | 554 | 355 45.1 378 | 485 | 310 23:45 374 366 272 | 253 257 | a1
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Riverbank Quarry

Noise Impact Assessment

Sunday 16" June 2019
Start Al Rl A2 [F] RS RS Start AL Al
Time Lics Lassan Laga Lassd Time Lusan
0:00 376 36.8 72 4.7 248 225 12:00 510 353
0:15 378 364 68 236 239 223 12:15 49,9 337
0:30 37.1 364 253 237 24.2 1.9 12:30 517 344
0:45 366 35.2 25.0 227 234 219 12:45 539 40.0
1:00 as7 345 56 3.8 262 214 13:00 43.0 7.4
‘ 1:15 35.0 343 240 212 234 211 13:15 55.6 381
W
:30 383 316 249 1.7 25.0 211 13:30 524 356
1:45 329 322 '| 4.5 n3 233 208 13:45 455 2.7
2:00 ErR] 26.5 l 241 224 .7 0.5 14:00 40.1 30.3
215 345 322 250 227 2.7 213 14:15 44.9 9.6
2:30 219 25.7 155 128 | 234 219 14:30 458 L6
2:45 266 224 25.5 228 235 216 14:45 458 36.5
300 298 228 67 223 236 212 15:00 479 16.1
3:15 304 224 262 230 241 218 15:15 474 358
330 27.2 1.6 246 220 2123 201 15:30 479 38.2
345 325 25.0 269 230 43 211 15:45 44.7 35.3
4:00 26.0 1.6 2539 221 4.0 209 16:00 46.1 35.0
4:15 258 2.0 4.2 2117 229 211 16:15 50.4 389
4:30 29.1 233 247 2.2 234 212 16:30 489 331
4:45 44.8 243 388 230 373 220 1645 458 3.4
5:00 426 358 388 3313 45.1 74 17:00 480 396
5:15 321 186 28B4 6.1 338 282 17:15 a3.4 416
5:30 3.7 288 215 24.9 1838 254 17:30 44.4 435
545 20,5 82 27.2 24.9 274 255 17:45 437 425
L

600 29 270 40.5 17 29.5 259 18:00 435 424
6:15 474 303 433 28.7 48.2 2718 1815 4312 a2l
£:30 q7.2 4.6 434 319 49.7 305 18:30 418 401
645 50.0 348 41.7 3248 42.5 300 18:45 41.0 39.0
7:00 468 3319 a1s 332 433 0.8 19:00 40.9 38.1
7:15 52.0 374 42.8 35.7 413 318 19:15 54.1 40,7
7:30 526 383 446 36.3 522 322 19:30 68.6 50.1
7:45 50.1 349 42.4 353 229 312 19:45 69.9 64.9
8:00 51.4 334 425 35.4 416 312 20:00 49.0 35.4
8:15 48.0 309 461 356 419 317 20:15 37.0 335
8:30 520 3339 429 34.1 48.0 330 20:30 3E8 366
B.45 476 320 a4 35.0 40.8 319 20:45 379 366
9:00 48.5 31.0 465 4.4 41.3 309 21:00 428 169
3:15 51.0 331 433 33.2 422 303 21:15 42.7 376
9:30 50.8 331 412 336 438 312 21:30 430 370
9:45 533 336 445 353 46.4 30.7 21:45 36.8 36.0
10:00 43.7 34.0 447 349 383 30.3 22:00 9.4 373
10:15 49.7 339 47.3 345 421 294 22:15 a4.3 379
10:30 46.7 325 43.5 4.4 45.3 29.9 22:30 43.2 36.7
10:45 55.4 35.2 54.0 376 4.6 9.5 22:45 386 36.0
11:00 43.6 344 50.0 37.1 42.7 30.7 23:00 373 361
11:15 54.0 346 536 378 51.2 312 23:15 [ 383 358
11:30 439 33.6 449 356 38.6 309 23:30 [ 381 356
1145 58.7 19.4 46.2 36.6 426 298 23:45 | 48.0 ] 349
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R2 R2 RS RS

Luwo a
46,5 338 359 93
424 329 44,1 306
425 335 457 304
414 325 428 29.5
a4.1 323 59.5 325
40.1 320 53.2 354
425 16 51.1 30.6
a1.2 322 52.1 301
399 30.1 414 28.0
386 309 39.6 2.1
428 318 46.5 294
474 337 45.8 319
a5l 326 49.5 29.5
43.5 337 54.4 316
478 339 422 293
418 EEX] 37.6 29.5
475 28 45.0 29.7
464 43 40.6 30.3
39.4 289 355 29.1
39.2 29.8 38.6 293
41.7 317 37.8 0.5
337 29.8 36.2 a3a
353 338 388 37.1
44.8 34.0 EYE:) 36.7
45.1 a0.6 37.7 35.8
343 325 363 329
34.8 322 356 333
355 314 36.3 29.8
372 322 36.6 23.5
523 34.7 514 353
63.7 481 60,5 473
64.7 60.6 68.1 63.7
509 36.7 62.2 414
39.6 326 411 353
326 306 367 311
318 8.6 322 25.0
402 29.3 38.6 26.1
353 29.0 356 253
38.1 28.4 424 28.1

il
298 6.5 26.2 36
344 29.6 34.3 258
37.3 29.2 40.1 320
37.9 29.0 435 318
312 270 292 26.4
286 259 279 252
310 256 309 235
286 24,7 275 230
8.5 246 313 23.2
J1065_NIA

374

i




Riverbank Quarry
Noise Impact Assessment

Monday 17" June 2019
Start Time R Laeq A1 Lamoo R2 Laeg R2 Larsoo RS Laca RS Lasmoo
0:00 35.0 288 26,6 24.5 264 229
0:15 363 348 29.7 255 259 236
0:30 365 296 261 246 264 35
0:45 30.2 FERS 284 24.0 256 223
1:00 317 232 26.5 231 235 21.2
1:15 248 220 253 231 24.2 216
1:30 27.3 225 27.7 245 272 228
1:45 339 24.0 276 238 286 219
2:00 276 24.0 286 238 283 22.6
2:15 30.4 24.9 336 264 332 23.1
2:30 308 235 305 25.5 330 27.7
2:45 30.4 252 328 256 364 320
3:00 366 22.5 313 233 34.1 305
3:15 265 23.0 27.6 244 311 271
3:30 41.6 25.2 46.6 24.5 359 262
3:45 312 278 304 24.0 275 246
4:00 29.8 243 29.7 253 04 273
4:15 334 29.4 36.1 315 304 21.7
4:30 35.4 298 345 284 299 271
4:45 343 30.2 324 295 319 27.6
5:00 351 30.7 329 295 327 311
5:15 344 313 339 3Lz 322 295
5:30 34.1 316 336 314 30.2 280
545 378 340 372 336 338 295
6:00 414 359 39.3 346 66 33.0
6:15 45.8 38.2 431 372 434 365
6:30 496 40.7 48.6 38.1 453 364
6:45 50.1 409 47.3 383 477 36.7
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APPENDIX B — EQUIPMENT MEASUREMENT SPECTRUM DATA

Santin Quarry Equipment Measurements Spectrum Data 12032020

M1 M2 M3 ML4 MLS ML6 ML7 ML8
FrequencyPost A LZeq [dB]|Post A LZeq [dB]|Post A LZeq [dB]|Post A LZeq [dB]|Post A LZeq [dB]|Post A LZeq [dB]|Post A LZeq [dB]|Post A LZeq [dB)

12.5 Hz 5.7 7.6 9.7 15.0 9.9 -3.2 -1.7 13.8
16 Hz 14.6 15.5 19.0 24.0 18.2 6.3 8.0 20.1
20 Hz 21.9 12.8 25.6 24.4 24.4 18.0 18.7 28.7
25 Hz 36.8 34.0 333 27.9 28.8 28.9 25.0 38.1
31.5Hz 30.2 27.5 30.2 315 32.2 27.1 28.4 35.0
40 Hz 42.3 45.2 50.9 51.8 54.9 41.5 49.6 48.9
50 Hz 47.4 47.9 44.9 443 42.3 51.5 50.6 51.9
63 Hz 59.9 54.0 53.0 49.6 59.2 53.4 53.8 60.7
80 Hz 79.8 73.7 71.1 59.5 65.5 64.1 65.8 80.6
100 Hz 61.9 57.9 56.5 54.9 53.7 52.6 56.2 63.6
125 Hz2 60.7 58.8 56.0 55.4 55.9 56.7 58.8 63.8
160 Hz 65.1 62.5 59.5 55.8 57.0 59.9 60.8 69.9
200 Hz 65.1 60.9 59.9 56.5 57.5 59.0 61.2 70.9
250 Hz B65.6 63.6 60.5 58.6 57.6 59.5 61.9 76.3
315 Hz 67.8 64.1 62.2 63.5 61.8 60.1 62.0 71.4
400 Hz 71.1 67.6 67.4 66.0 67.7 B3.1 64.5 78.6
500 Hz 70.1 71.1 67.9 66.8 64.7 B63.6 64.3 78.2
630 Hz 72.7 73.2 69.3 68.2 66.1 64.7 65.6 79.1
800 Hz 74.0 73.5 69.7 67.8 66.7 65.3 67.2 80.1
1 kHz 74.7 71.4 72.0 69.9 67.4 66.4 69.1 81.3
1.25 kHz 75.4 71.3 70.9 68.4 66.4 66.4 67.8 80.2
1.6 kHz 74.2 70.9 70.4 B66.6 65.7 66.2 68.2 79.6
2 kHz 74.4 70.0 69.7 B65.6 B5.5 64.7 67.2 79.7
2.5 kHz 74.0 70.3 70.0 B5.6 64.8 64.1 67.8 79.5
3.15 kHz 72.4 70.1 68.1 64.1 63.9 62.0 66.2 78.2
4 kHz 70.8 b6.5 66.5 62.2 63.1 60.1 64.5 76.5
5 kHz 68.1 63.1 64.1 60.2 61.7 57.4 61.6 74.2
6.3 kHz 65.5 60.2 61.7 58.7 55.0 54.5 58.4 717
8 kHz 62.2 56.9 59,2 57.6 58.3 517 54.6 68.2
10 kHz 59.3 54.2 57.7 56.3 56.7 48.0 51.9 66.2
12.5 kHz 54.0 48.7 54.0 51.8 50.1 43.1 47.3 61.6
16 kHz 45.1 40.5 45.6 44.2 41.3 33.8 36.9 52.7
20 kHz 384 35.1 39.6 37.9 34,2 25.4 30.1 46.8
A 85.5 82.4 80.8 78.0 77.3 76.0 78.2 90.7
C 101.9 86.2 94.0 88.1 91.9 88.6 90.5 103.2
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Santin Quarry 12/03/2020 - Receiver Locations - A Weighted Spectrum Measurements Summary
Start Time 7:50:27 AM 7:50:27 AM 8:50:27 AM 9:50:27 AM 8:11:05 AM 9:44:54 AM
Elapsed Time 02:45:44 01:00:00 01:00:00 00:45:44 02:36:48 00:15:00
Hz [Top of Quarry East M1| Top of Quarry East M2 |Top of Quarry East M3| Tap of Quarry East M4 | Top of Quarry West |R2 41 Chilcott Street
315 17.6 16.8 17.2 19.0 17.2 5.3
40 34.1 31.9 35.3 34.7 32.0 16.1
50 30.1 32.0 28.5 28.4 31t 16.9
63 42.8 42.6 43.6 42.0 36.0 19.8
B0 51.1 45.1 52.1 51.7 52.0 31.9
100 40.1 423 37.6 38.9 37.4 27.8
125 36.9 37.4 36.4 36.7 37.9 24.6
160 36.3 34.9 36.4 37.6 41.5 26.7
200 41.4 41.4 41.3 41.4 38.9 25.8
250 43.7 41.8 44.6 44.2 39.8 22.7
315 44.4 43.1 45.2 44.8 44.6 23.8
400 54.7 53.1 56.1 54.3 52.4 28.8
500 51.0 48.5 52.0 51.3 51.0 26.5
630 49.2 47.3 50.1 50.0 52.2 26.0
800 51.7 49.9 52.5 52.3 50.9 28.4
1k 51.1 49.7 51.9 51.6 53.2 29.5
1.25k 51.4 50.2 52.2 51.7 53.2 29.5
1.6k 50.2 49.1 50.9 50.5 52.1 29.3
2k 50.1 45.0 50.8 50.4 51.5 28.9
2.5k 50.0 48.8 50.7 50.3 51.3 273
3.15k 49.3 48.3 50.0 49.7 49,2 25.5
ak 47.4 46.3 47.8 47.8 46.8 25.3
5k 46.4 44.8 47.0 47.1 44.6 22.9
bk 43.2 42.0 43.9 43.7 42.0 18.8
Bk 41.4 39.7 42.3 42.0 38.8 15.6
10k 35.7 34.0 36.7 36.2 29.8 11.9
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