SHOALHAVEN STARCHES

ENVIRONMENTAL MANAGEMENT PLAN

TITLE:
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SCOPE:

ACTION ON NON-
CONFORMANCE:

REFERENCES:

Construction Noise Management Plan
Gas Fired Cogeneration Plant MOD 23

To implement noise mitigation measures during construction of
infrastructure associated with Shoalhaven Starches Development
Consent 06_0228 MOD 23 to minimise construction noise impacts at
potentially affected receivers.

Infrastructure approved under Shoalhaven Starches Development
Consent MP 06_0228 MOD 23 Gas Fired Cogeneration Plant.

To meet the requirements of Schedule 3, Condition 13A of the Consent.

Notify Project Site Supervisor
Notify Project Manager

Shoalhaven Starches Expansion Development Consent 06_0228

Environmental Noise Impact Assessment Shoalhaven Starches, Proposed
Madification Application to MP06-0228, Shoalhaven Starches Expansion
Project 06_028 - Proposed Modification to Approved Cogeneration Plant —
Modification 23, dated 16/03/2022 by Harwood Acoustics Consulting.

EPA'’s Interim Construction Noise Guideline July 2009

Construction Noise Management Plan Gas Fired Cogeneration Plant MOD 23, 1-8-2022
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1. Introduction

This plan has been developed to satisfy the requirements of Schedule 3, Condition 13A of
Shoalhaven Starches Expansion Development Consent 06 0228, approved by the NSW
Department of Planning & Environment.

Condition 13A of the development consent states:

The Applicant shall implement a Construction Noise Management Plan (CNMP) to manage the noise
impacts of construction of the Development and each modification (MOD). The CNMP shall:

a. be prepared in accordance with the EPA’s Interim Construction Noise Guideline;

b. be approved by the Secretary prior to the commencement of piling works;

c. include procedures for notifying affected residences of the timing and duration of piling works,
including scheduled respite periods; and

d. include procedures for proactively responding to noise complaints and implementing all
reasonable and feasible work practices to limit construction noise impacts.

This CNMP has been prepared prior to the commencement of any site works to ensure best practices
are employed in accordance with NSW EPA’s Interim Construction Noise Guideline.

References to where each relevant condition of consent has been addressed in this plan is shown
in Table 1 below.

Table 1 Conditions of Consent

Condition 13A Section in Plan
a) be prepared in accordance with the EPA’s Interim Construction Noise Guideline; Section3 & 4
b) be approved by the Secretary prior to the commencement of piling works; N/A

¢) include procedures for notifying affected residences of the timing and duration of | Section 6
piling works, including scheduled respite periods
d) include procedures for proactively responding to noise complaints and implementing | Section 6 &

all reasonable and feasible work practices to limit construction noise impacts. Appendix B

2. Project Description

The MOD 23 approval involved replacing the previously approved coal and gas-fired co-generation
plants with a 60MW Gas-fired Co-Generation Plant, which will be subject to its’ own site-specific
CNMP (this plan)

This modification involves other items of additional infrastructure including a Pipe bridge, Gas Pipe
line and a Sub-station. This will supplement the inherent notable items of plant such as the Turbines,
Heat Recovery Steam Generators (HRSG), Generators, pumps and gas skids etc.

A site plan showing the location of the various infrastructure associated with the MOD 23 is shown
in Appendix A.

The Shoalhaven Starches site and receptor locations are shown in Figure 1 along with the location
of the Cogeneration Plant.

The nearest residential receptor locations to the proposed components are as follows:

* Location 1 — Terara Road, Terara approximately 1000 metres to the south east

* Location 2 — Riverview Road, Nowra approximately 845 metres to the south;

* Location 3 — Meroo Street / Tarawara Street, Bomaderry approximately 430 metres to the north
west;

* Location 4 — Coomea Street, Bomaderry approximately 430 metres to the north west;



Locations are listed in keeping with the order shown in Shoalhaven Starches Environment Protection
Licence 883. Distances are based on the location of the proposed Co-generation plant as a reference
only.

The construction works will consist of earthworks, piling, placement of reinforced concrete slabs and
footings, portal steel frames, steel towers and frames, reinforced concrete wall panels, insulated
Kingspan roof covering and pipe work in relation to the Cogeneration building, Sub station and Pipe
bridge. There will also be the subterranean Gas pipeline being installed from the Princes Highway
along a pre-determined corridor to the east of Bomaderry that will supply the Cogeneration Plant
with gas.

This plan will be implemented throughout the construction phase of each project and will be reviewed
and updated as required on at least an annual basis as part of Shoalhaven Starches document
control system.

In addition to this plan, a site-specific Construction Noise & Vibration Management Plan, by Rodney
Stevens Acoustics, has been completed for the Cogeneration Plant and is attached as Appendix C.

Figure 1. Location Plan Shoalhaven Starches
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Proposed Co-Gen
Plant (see Figure 2)

3. Construction Noise Criteria

The following information is summarised from the Environmental Noise Impact Assessment
Shoalhaven Starches Proposed Modification Application to MP06-0228 (MOD 23), Shoalhaven
Starches Expansion Project, Proposed Gas Fired Cogeneration Plant and other associated works,
dated 16th of March 2022 by Harwood Acoustics Consulting (Mr. Matt Harwood).

The NSW EPA published the Interim Construction Noise Guideline in July 2009. While some noise
from construction sites is inevitable, the aim of the Guideline is to protect the majority of residences
and other sensitive land uses from noise pollution most of the time.

The Guideline presents two ways of assessing construction noise impacts; the quantitative method
and the qualitative method.

The quantitative method is generally suited to longer term construction projects and involves
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predicting noise levels from the construction phase and comparing them with noise management
levels given in the guideline.

The qualitative method for assessing construction noise is a simplified way to identify the cause of
potential noise impacts and may be used for short-term works, such as repair and maintenance
projects of short duration.

In this instance the entire construction phase may take several months although significant noise
producing aspects, such as piling, will last a total of approximately six weeks. Consideration is
given to the potential for noise impact from construction activities on residential receptors in
Section 6 of this plan.

Table 2 in Section 4 of the Guideline sets out noise management levels at affected residences and
how they are to be applied during normal construction hours. The noise management level is
derived from the rating background level (RBL) plus 10 dB in accordance with the Guideline. This
level is considered to be the ‘noise affected level’ which represents the point above which there
may be some community reaction to noise.

Previous noise surveys in Nowra, Bomaderry and Terara and has found daytime background noise
levels range between 33 and 40 dBA depending on the location.

For the purpose of determining the potential for community reaction to noise emission from
construction activities, previously measured background noise levels in the vicinity of each receptor
location have been used to determine the noise management levels as shown in Table 2 below.

Table 2 Leq Noise Management Levels from Construction Activities

Table 2 Leq Noise Management Levels from Construction Activities
Receptor Noise
Location Management How to Apply
Level
Location 1 43 dBa

The noise affected level represents the point above which there

s @34 may be some community reaction to noise.
*  Where the predicted or measured Lu. us e Noise level is
Location 2 S0 dBA greater than the noise affected level, the proponent should
(Nowra) (40 +10) apply all feasible and reasonable® work practices to meet the

noise affected level,

Cosatns 50 dBA The proponent should also inform all potentially impacted
3%4 (40 + 10) residents of the nature of works to be carried out, the
(Bomaderry) expected noise levels and duration, as well as contact details.

Highly noise | The highly noise affected level represents the point above which
affected there may be strong community reaction to noise.

75 dB{A) * Where noise is above this level, the relevant authority
(consent, determining or regulatory) may require respite
periods by restricting the hours that the very nolsy activities
can occur, taking into account:

1. times identified by the community when they are less
sensitive to noise {such as before and after school for
works near schools, or mid-morning or mid-afternoon
for works near residences)

2. if the community is prepared to accept a longer
period of construction in exchange for restrictions on
construction times.

* Section 6, “work practices” of The Interim Construction Noise Guideline, states:- “there are no prescribed
noise controls for construction works. Instead, all feasible and reasonable work practices should be
implemented to minimise noise impacts. This approach gives construction site managers and construction
workers the greatest flexibility to manage noise”.

Definitions of the terms feasible and reasonable are given in Section 1.4 of the Guideline. The ‘highly
noise affected’ level of 75 dBA represents the point above which there may be strong community
reaction to noise. This level is provided in the Guideline and is not based on the RBL.



3.1 Project Specific Noise Goals
The most relevant noise criteria for the Shoalhaven Starches site are as follows:
Operational Phase (Environment Protection Licence noise limits less 10 dB):

o 28 dBA (Leq, 15 minute) at locations in Terara on the south side of the Shoalhaven River;
e 28 dBA (Leq, 15 minute) at locations in Nowra on the south side of the Shoalhaven River;
e 32 dBA (Leq, 15 minute) at locations in Meroo Street, Bomaderry;

e 30 dBA (Leq, 15 minute) at other locations in Bomaderry.

Construction Phase Noise Management Levels:

o 43 dBA (Leq, 15 minute) at locations in Terara;
e 48 dBA (Leq, 15 minute) at locations in Bomaderry; and

e 50 dBA (Leqg, 15 minute) at locations in Nowra.
The criteria are to be assessed at the most-affected point on or within the residential property
boundary or, if that is more than 30 metres from the residence, at the most-affected point within 30
metres of the residence. For upper floors, the noise is assessed outside the nearest window.

4. Construction Noise Emission

The construction process will involve preliminary earthworks, pouring of concrete slabs, erection and
fit-out of buildings and tanks. Piling will be required to establish the footing of the new structures.

Table 3 below shows a schedule of sound power levels for typical construction equipment.

Table 3 Construction Equipment — Leq Sound Power Levels

Description Leq Sound Power Level [dBA)
Auger Filing {CFA Rig) 113
Maobile Crane (Diesel) 110
30 Tonne Excavator 110
Concrete Truck f Pump 105
Dump Truck 110
Grinder 105
Power Saw 101

Table 4 shows the predicted level of potential noise emission from construction activities at each of
the receptor locations.



Table 4 Predicted Noise Levels at Receptor Locations — Construction Phase MOD 23

Predicted Noise Level Leqg, 15 minute (dBA)
Noise Goal / Activity / as received at Receptor Locations
Description
Lecation 1 Location 2 Location 3 Location 4
Noise Design Goal
& 43 50 a8 48
(Leq, 15 mlnute]
With hammer piling 41 51 58 57
With auger piling 38 48 55 53
ConsFr.uctlnn activity 35 a5 52 51
(no piling)
No exceeds

Comblies Yes by 1dB Mo exceeds No exceeds

P (if hammer | by 4to10dB | by3to 9dB

piling)

It can be seen from Table 4 there is potential for construction noise design goals to be exceeded at
receptors R2, R3 and R4 on occasion.

The exceedence of 1 dB predicted at receptor R2 may only occur if hammer piling is undertaken.
Recommendations relating to reducing construction noise as received at receptors R3 and R4 are
provided in Section 6 below.

Alternative piling methods that result in significantly less noise emissions than impact piling are:

e Auger Piling (CFA) method utilising a slow speed screw auger to drill holes which are
backfilled with concrete. The CFA method utilising concrete piles will result in significantly
less noise emissions than an impact piling rig.

e Screw piling method utilising long steel tubes, with a screw head on one end, that are wound
into the ground much like a screw into wood. Screw piling can be installed quickly and with
minimal noise or vibration

It is worth noting that the potential predicted exceedances of the construction noise objectives
during the Mod 23 construction works will occur (potentially) only during the impact piling phase
which will last approximately 4 weeks.

5. Construction Hours

Shoalhaven Starches conduct’s its construction activities in accordance with the site’s Development
Consent 06_0228 requirements. Schedule 3, Condition 13 of the consent states:

“During construction, the Applicant shall implement all reasonable and feasible measures to
minimise the construction noise impacts of the development.”

The construction hours for the project will be strictly adhered to as prescribed in Condition 11 of the
consent which specify allowable operation hours for construction activities, as shown in Table 5
below.



Table 5 Construction and Operation Hours for the Project

Activity Day Time

Caonstruction Monday — Friday 7:00am to 6:00pm
Saturday 8:00am to 1:00pm
Sunday and Public Holidays Mil

Piling activities Monday — Friday 9:00am to 5:00pm

Operation Al days Any time

Use of Paper Mill site Monday — Saturday 7:00 am to 6:00 pm
Sunday and Public Holidays 8:00 am to 6:00 pm

Note: Construction activities may be conducted outside the hours in Table 5 provided that the activities are
not audible at any residence beyond the boundary of the site.

6. Construction Noise Controls and Mitigation Measures
The following noise mitigation measures will be implemented during the construction period:
i.  Construction Hours
Construction hours for the project will be restricted to:
e Monday - Friday: 7:00am to 6:00pm (Piling activities 9:00am to 5:00p.m)
e Saturday: 8:00am to 1:00pm
e Sunday & Public Holidays: Nil
ii.  Training

e Site induction contractor training prior to commencement of works including awareness
of appropriate site noise control requirements.

e Tool-box talks with contractors to include the use of plant and equipment in ways to
minimise noise.

e Adherence to Shoalhaven Starches Project Construction Health, Safety and
Environmental Management Plan issued to principal contractors prior to commencement
of works.

iii.  Plant, Equipment and Systems of Work

o Where feasible the use of the quieter CFA screw auger piling or Screw Pile method to be
implemented.

e Selection and use of quieter equipment, installed with appropriate noise mufflers and
enclosures, where feasible.

o All deliveries of plant & equipment to be made during standard construction hours.

o Safe Work Method Statements to be submitted for all noisy works.



Vi.

Monitoring and Measurement

Regular site inspections by the Project Supervisor to ensure all plant and equipment is
operating as designed, and reporting any unusual or excessive noise to Manildra
Management for further investigation.

Conducting on and off-site noise checks and monitoring during construction as required.

Regular inspection and maintenance of equipment to ensure it is in good working order,
including the condition of mufflers.

Consultation and Notification

Use of site information board at the front of the site with the name of the organisation
responsible for the site and their contact details, hours of operation including after-hours
emergency contact details.

24 hour Environmental Complaints Line 1300 300 104 published on the Manildra Group
web site.

Notification to nearby residences of the project details, construction dates and
construction duration

According to the NSW EPA’s Construction Noise Guideline (Table 2 & Table 12) the
highly noise affected level of 75 dB(A) will not be triggered during construction hence no
respite periods are required. Notwithstanding this, the Company will consult with the
community on the option of piling activity with no respite but a shorter construction
timeframe, or respite periods during the piling activity and a longer construction
timeframe.

Complaints Handling

All noise complaints will be handled according to Shoalhaven Starches Environmental
Complaints Handling procedure EN-P-0010 (see attached Appendix B)

An investigation of the noise complaint will be conducted by the Project Manager in
consultation with the Environmental Manager immediately, including noise checks at
residential receiver locations to verify the complaint details where applicable.

Follow-up noise measurements to be conducted on and off-site as required.

All corrective and preventive actions implemented will be documented as per
Shoalhaven starches Corrective and Preventative Action procedure QMS-P-0130.


http://fastrack4/Fasttrack/Portal/EN-P-0010.docx
http://fastrack4/Fasttrack/Portal/QMS-P-0130.docx

Appendix A — Overall Site Plan Showing Proposed MOD 23 Infrastructure
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Appendix B - Envir

TITLE:
PURPOSE:
SCOPE:
SPECIFICATION:

ACTION ON NON-
CONFORMANCE

FREQUENCY:

REFERENCES:

PROCEDURE:

onmental Complaints Handling Procedure

Environmental Complaints Handling Procedure

Effective investigation of environmental complaints.
All environmental complaints.
Nil.

QA & Environmental Coordinator
Corrective and Preventative Action Procedure (QMS-P-0130)

As required.

Flow diagram
Environmental Complaints Fast Track System
Environment Protection Licence No. 883

1. The Environmental Complaints Handling procedure must reflect the requirements of

Environmental

Licence No. 883, as set out in Sections M5 of the licence.

2. The Environmental Manager and the Site Manager have ownership of the system and have
authority and responsibility to ensure that necessary corrective actions are taken.

3. Environmental

complaints can be received through any of the following avenues:

a. Environment Protection Authority (EPA)
b. 24 hour a day complaints hotline (call centre)
c. Ringing main office

4. The following procedure is followed when a complaint is received:

a. Allenv

ironmental complaints must be directed immediately to the Environmental

Manager.

b. IftheE

nvironmental Manager is not available, then direct to the Farm Manager and

then if not available to the Site Manager.
c. The following details are recorded (where given by the complainant):

11

Name of complainant and contact details (if they want to be identified).
Details are required to enable Shoalhaven Starches to report back to the
person once the complaint is investigated.

Nature of complaint — noise, dust/smoke, odour, spill, incident etc
Duration of the problem (dates and times)


http://fastrack4/Fasttrack/Portal/QMS-P-0130.docx
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d. The Environmental Manager then investigates the complaint and if applicable
initiates corrective action. Refer to QMS-P-0130 Corrective and Preventative Action
procedure.

e. Once the investigation is complete, the details are given to the Quality Assurance
Department and the details entered into the Environmental Complaints section of the
Fast Track System.

f. A copy of the complaint is forwarded to the Site Manager and relevant Plant
Manager as required.

Refer to the attached diagram for schematic of the process.

Details of complaints received by the EPA are sent to the Environmental Manager for
investigation and dealt with as per the above procedure.

If the complaint is the same as the one received directly by the company, then the EPA
reference Number is added to the existing complaint (hence so doubling up does not occur).

. Environmental Complaints are also reviewed on an annual basis as part of the company’s

Annual Environmental Report. This annual review includes comparison with previous
years.


http://fastrack4/Fasttrack/Portal/QMS-P-0130.docx
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Appendix C — Construction Noise & Vibration Management Plan, Rodney Stevens Acoustics

REPORT R220486R1

Revision O

Construction Noise & Vibration Management Plan
Manildra Cogeneration Plant

32 Bolong Road, Bomaderry

PREPARED FOR:

Chris McGrall
Manildra Cogeneration Plant

20 July 2022
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Construction Noise & Vibration Management Plan
Manildra Cogeneration Plant

32 Bolong Road, Bomaderry

PREPARED BY:

Rodney Stevens Acoustics Pty Ltd
Telephone: 61 2 9943 5057 Facsimile 61 2 9475 1019
Email: info@rodneystevensacoustics.com.au

Web: www.rodneystevensacoustics.com.au

DISCLAIMER

Reports produced by Rodney Stevens Acoustics Pty Ltd are prepared for a particular Client's objective and are based on a specific scope, conditions and
limitations, as agreed between Rodney Stevens Acoustics and the Client. Information and/or report(s) prepared by Rodney Stevens Acoustics may not be
suitable for uses other than the original intended objective. No parties other than the Client should use any information and/or report(s) without first conferring
with Rodney Stevens Acoustics.

The information and/or report(s) prepared by Rodney Stevens Acoustics should not be reproduced, presented or reviewed except in full. Before passing
on to a third party any information and/or report(s) prepared by Rodney Stevens Acoustics, the Client is to fully inform the third party of the objective and
scope and any limitations and conditions, including any other relevant information which applies to the material prepared by Rodney Stevens Acoustics. It
is the responsibility of any third party to confirm whether information and/or report(s) prepared for others by Rodney Stevens Acoustics are suitable for their
specific objectives.

DOCUMENT CONTROL

Reference Status Prepared Checked Authorised
R220486R1 Revision 0 20 July 2022 Desmond Raymond Rodney Stevens Rodney Stevens
Rodney Stevens Acoustics Construction Noise & Vibration Assessment
Report Number R220486R 1 32 Bolong Road, Bomaderry
Revision 0 Chris McGrall
Page 2
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Rodney Stevens Acoustics Pty Ltd (RSA) has been engaged Chris McGrall to prepare a Construction Noise &
Vibration Management Plan (CNVMP) for the proposed works at the Manildra Group located at 32 Bolong Road,
Bomaderry.

The CNVMP has been prepared in accordance with NSW Environment Protection Authority's (EPA) Interim
Construction Noise Guideline (ICNG, 2009) prior to issue of the Construction Certificate.

Specific acoustic terminology is used in this report. An explanation of common acoustic terms is provided in
Appendix A.

Develop a Construction Noise & Vibration Management Plan for the subject works addressing the following
aspects:

e |dentification of the specific activities that will be carried out and associated plant and equipment.
e |dentification of all potentially affected sensitive receivers.

e Procedure for the determination of the construction noise objectives, in accordance with the NSW
Environment Protection Authority's (EPA) Interim Construction Noise Guideline (ICNG, 2009).

e Determination of appropriate construction vibration criteria.
e Determination of appropriate noise and vibration objectives for each identified sensitive receiver.
e Noise and vibration monitoring, reporting and response procedures.

e Description of specific mitigation treatments, management methods and procedures that can be
Implemented to control noise (and vibration) during construction.

e Procedures for notifying residents of construction activities that are likely to affect their amenity through
noise and vibration.

e Contingency plans to be implemented in the event of non-compliances and/or noise complaints.

18



3.1 Site Location

The proposed dwelling is to be located at 32 Bolong Road, Bomaderry. The development site is bounded by
residential sites to the east, south and west. The site and its surroundings are shown in Figure 3-1.

Figure 3-1 Site Location
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3.2 Proposed Development

The proposal consists of the works to be done at the Manildra Group. This construction noise and vibration
management plan includes the impact from construction activities which includes ground works including bulk

& detailed excavation, timber and CFA piling.




4.1  Attended Noise Monitoring

In order to characterise the existing acoustical environment of the area attended noise monitoring was
conducted on Monday 14" July 2022 at the location shown in Figure 3-1.

Monitored noise included ambient noise from the surrounding area, in addition to the baseline background
noise environs of the surrounding residential areas adjacent to the project site.

Measurement location was selected with consideration to other noise sources which may influence readings,
security issues for noise monitoring equipment and gaining permission for access from residents and
landowners.

Instrumentation for the survey comprised of a Rion NL- 42 environmental noise logger (serial number A2A-
19294-E0) fitted with a microphone windshield. Calibration was checked prior to and following measurements.
Drift in calibration did not exceed +0.5 dB(A). All equipment carried appropriate and current NATA (or
manufacturer) calibration certificates.

The logger determines LA1, LA10, LA90 and LAeq levels of the ambient noise. LAL, LA10, LA90 are the levels
exceeded for 1%, 10% and 90% of the sample time respectively (see Glossary for definitions in Appendix A).
Detailed results at the monitoring location are presented in graphical format in Appendix B. The graphs show
measured values of LA1, LA10, LA90 and LAeq for each 15-minute monitoring period.

4.2  Data Processing

In order to assess noise emission from the proposed development, the data obtained from the noise logger has
been processed in accordance with the procedures contained in the NSW Environmental Protection Authority&s
(EPA) Noise Policy for Industry (NPfl, 2017) to establish representative noise levels that can be expected in the
residential vicinity of the site. The monitored baseline noise levels are detailed in Table 4-1.

Table 4-1 Measured Baseline Noise Levels Corresponding to Defined NPfl Periods
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In the absence of specific criteria for construction noise, the EPA Interim Construction Noise Guideline (ICNG,
2009) will be used.

5.1

Construction Noise

Management Levels

Construction noise is managed in accordance with the EPA Interim Construction Noise Guideline (ICNG, 2009)
which provides management objectives for construction noise at residential and other sensitive land uses.

The ICNG airborne noise goals are to be applied to assess noise impacts and determine requirement for the
reasonable and feasible management of construction noise to minimise potential for disturbance.

5.1.1

Residential Receivers

Table 5-1 details the ICNG guidelines for determining construction noise management levels at residential
receivers.

Table 5-1

Time of Day

Noise Management Level. Laeq dB(A)

Construction airborne noise management levels for residences (ICNG)

How to Apply

Recommended
standard hours (SH):

Monday to Friday 7 am to
6 pm

Saturday 8 amto 1 pm

No work on Sundays or

public holidays

Noise affected

Rating Background Level (RBL) +
10 dB(A)

Highly noise affected
75 dB(A)

The noise affected level represents the point
above which there may be some community
reaction to noise.

Where the predicted or measured Laeq (15 min) IS
greater than the noise affected level, the
proponent should apply all feasible and

reasonable work practices to meet the noise

affected level.

The proponent should also inform all
potentially impacted residents of the nature of
works to be carried out, the expected noise

levels and durationas-well as contact details. —

The highly noise affected level represents the
point above which there may be strong
community reaction to noise.

Where noise is above this level, the relevant

authority (consent, determining or regulatory)

may require respite periods by restricting the

hours that the very noisy activities can occur,
considering:

times identified by the community when they
are less sensitive to noise (such as before and
after school for works near schools, or mid-
morning or mid-afternoon for works near
residences if the community is prepared to
accept a longer period of construction in
exchange for restrictions on construction
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Outside recommended

standard hours (OOH) -
All other times including
Public Holidays

Noise affected

Rating Background Level (RBL) +
5 dB(A)

timasc
HAES:

A strong justification would typically be
required for works outside the recommended
standard hours.

The proponent should apply all feasible and
reasonable work practices to meet the noise
affected level.

Where all feasible and reasonable practices
have been applied and noise is more than 5
dB(A) above the noise affected level, the
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proponent should negotiate with the
community.

For guidance on negotiating agreements see
section 7.2.2 of the ICNG.

Site specific Laeq construction noise management levels in Table 5-2 have been established adopting measured
existing baseline Lago noise levels (Rating Background Level, RBL) and the ICNG corrections for the time of
construction work.

Table 5-2 Adopted Construction Noise Management Levels for Residential Receivers

Construction Noise Management Level Laeq(ismin)- dB(A)

Standard Hours

Out-of-Hours (OOH)
Cl))

Residential Receivers

Daytime Daytime
Mon-Fri Saturday
7.00am = 6.00 pm 8.00am = 1.00 pm

Evening Night
6.00pm = 10.00pm 10.00pm = 7.00am

Surrounding Residential

52 )
Recelvers

52 47 -

52 Commercial and Industrial Premises

Due to the broad range of sensitivities that commercial or industrial land can have to noise from construction,
the process of defining management levels is separated into three categories. The external noise levels should
be assessed at the most-affected occupied point of the premises:

& Industrial premises: external Laeq (15 min) 75 dB(A)
& Offices, retail outlets: external Laeq (15 min) 70 dB(A)
& Other businesses that may be very sensitive to noise, where the noise level is project specific as

discussed below.

Examples of other noise-sensitive businesses are theatres and childcare centres. The proponent should
undertake a special investigation to determine suitable noise levels on a project-by-project basis; the
recommended 'maximum'’ internal noise levels in AS 2107 Acoustics - Recommended design sound levels
and reverberation times for building interiors may assist in determining relevant noise levels (Standards Australia
2000).

The proponent should assess construction noise levels for the project and consult with occupants of commercial
and industrial premises prior to lodging an application where required.

During construction, the proponent should regularly update the occupants of the commercial and industrial
premises regarding noise levels and hours of work
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5.3 Sleep Disturbance

The NSW EPA Noise Policy for Industry (NPfl) provides a guidance for sleep disturbance or sleep arousal
assessment. The NPfl states the following:

The potential for sleep disturbance from maximum noise level events from premises during the
night-time period needs to be considered. Sleep disturbance is considered to be both awakenings
and disturbance to sleep stages.

Where the subject development/premises night-time noise levels at a residential location exceed:
o Aeq15min 40 dB(A) or the prevailing RBL plus 5 dB-whichever is the greater-and/or

oL AFmax 52 dB(A) or the prevailing RBL plus 15 dB-whichever is the greater-

a detailed maximum noise level event assessment should be undertaken. The detailed
assessment should cover the maximum noise level, the extent to which the maximum noise level
exceeds the rating background noise level, and the number of times this happens during the
night-time period. Some guidance on possible impact is contained in the review of research
results in the NSW Road Noise Policy

Other factors that may be important in assessing the extent of impacts on sleep include:
ehow often high noise events will occur

sthe distribution of likely events across the night-time period and the existing ambient
maximum events in the absence of the subject development

eswhether there are times of day when there is a clear change in the noise environment (such
as during early-morning shoulder periods)

ecurrent scientific literature available at the time of the assessment regarding the impact of
maximum noise level events at night.

Maximum noise level event assessments should be based on the LAFmax descriptor on an event
basis under 'fast' time response.

The detailed assessment should consider all feasible and reasonable noise mitigation measures
with a goal of achieving the above trigger levels

54 Vibration Damage Criteria - Surface Structures

Most commonly specified "safe" structural vibration limits are designed to minimise the risk of threshold or
cosmetic surface cracks, and are set well below the levels that have potential to cause damage to the main
structure.

5.4.1 British Standard 7385: Part 2 - 1993

In terms of the most recent relevant vibration damage criteria, Australian Standard AS 2187: Part 2-2006
"Explosives - Storage and Use - Part 2: Use of Explosives" recommends the frequency dependent guideline
values and assessment methods given in BS 7385 Part 2-1993 "Evaluation and measurement for vibration in
buildings Part 2" as they "are applicable to Australian conditions".

The standard sets guide values for building vibration based on the lowest vibration levels above which damage
has been credibly demonstrated. These levels are judged to give a minimum risk of vibration-induced damage,
where minimal risk for a named effect is usually taken as a 95% probability of no effect.

Rodney Stevens Acoustics Construction Noise & Vibration Assessment
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Sources of vibration that are considered in the standard include demolition, blasting (carried out during mineral
extraction or construction excavation), piling, ground treatments (e.g. compaction), construction equipment,

tunnelling, road and rail traffic and industrial machinery.

The recommended limits (quide values) for transient vibration to ensure minimal risk of cosmetic damage to
residential and industrial buildings are presented numerically in Table 5-3 and graphically in Figure 5-1.

Table 5-3 Transient Vibration Guide Values - Minimal Risk of Cosmetic Damage

Peak Component Particle Velocity in Frequency Range of

Type of Building Predominant Pulse

4 Hz to 15 Hz 15 Hz and Above

Reinforced or framed structures
1 industrial and heavy commercial 50 mm/s at 4 Hz and above
buildings

Unreinforced or light framed

structures 15 mm/s at 4 Hz increasing 20 mm/s at 15 Hz increasing to

Residential or light commercial to 20 mm/s at 15 Hz 50 mm/s at 40 Hz and above

type buildings

The standard states that the guide values in Table 5-3 relate predominantly to transient vibration which does not

give rise to resonant responses in structures and low-rise buildings.

Where the dynamic loading caused by continuous vibration is such as to give rise to dynamic magnification due to
resonance, especially at the lower frequencies where lower guide values apply, then the guide values in Table 5-3

may need to be reduced by up to 50%.

Note: rock breaking/hammering and sheet piling activities are considered to have the potential to cause dynamic
loading in some structures (e.g. residences) and it may therefore be appropriate to reduce the transient values by

50%.

Figure 5-1 Graph of Transient Vibration Guide Values for Cosmetic Damage
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In the lower frequency region where strains associated with a given vibration velocity magnitude are higher, the
guide values for building types corresponding to Line 2 are reduced. Below a frequency of 4 Hz where a high
displacement is associated with the relatively low peak component particle velocity value, a maximum
displacement of 0.6 mm (zero to peak) is recommended. This displacement is equivalent to a vibration velocity
of 3.7 mm/s at 1 Hz.

The standard goes on to state that minor damage is possible at vibration magnitudes which are greater than
twice those given in Table 5-3 and major damage to a building structure may occur at values greater than four
(4) times the tabulated values.

Fatigue considerations are also addressed in the standard and it is concluded that unless calculation indicates
that the magnitude and number of load reversals is significant (in respect of the fatigue life of building materials)
then the guide values in Table 5-3 should not be reduced for fatigue considerations.

In order to assess the likelihood of cosmetic damage due to vibration, AS 2187 specifies that vibration measured
should be undertaken at the base of the building and the highest of the orthogonal vibration components
(transverse, longitudinal and vertical directions) should be compared with the criteria curves presented in Table
5-3.

It is noteworthy that extra to the guide values nominated in Table 5-3, the standard states that:

"Some data suggests that the probability of damage tends towards zero at 12.5 mm/s peak component particle
velocity. This is not inconsistent with an extensive review of the case history information available in the UK."

In addition to:

" A building of historical value should not (unless it is structurally unsound) be assumed to be more sensitive."
5.5 Human Comfort Vibration Criteria

55.1 General

Humans are far more sensitive to vibration than is commonly realised. They can detect vibration levels which
are well below those causing any risk of damage to a building or its contents.

The actual perception of motion or vibration may not, in itself, be disturbing or annoying. An individual's
response to that perception, and whether the vibration is "normal" or "abnormal”, depends very strongly
on previous experience and expectations, and on other connotations associated with the perceived source of
the vibration. For example, the vibration that a person responds to as "normal" in a car, bus or train is
considerably higher than what is perceived as "normal” in a shop, office or dwelling.

Human tactile perception of random motion, as distinct from human comfort considerations, was investigated by
Diekmann. On this basis, the resulting degrees of perception for humans are suggested by the vibration level
categories given in Table 5-4.
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Table 5-4 Peak Vibration Levels and Human Perception of Motion

Approximate Vibration Level Degree of Perception

0.10 mm/s Not felt
0.15 mm/s Threshold of perception
0.35 mm/s Barely noticeable
1 mm/s Noticeable
2.2 mm/s Easily noticeable
6 mm/s Strongly noticeable
14 mm/s Very strongly noticeable

Note: These approximate vibration levels (in floors of building) are for vibration having a frequency content in the range of 8 Hz
to 80 Hz.

Table 5-4 suggests that people will just be able to feel floor vibration at levels of about 0.15 mm/s and that the
motion becomes "noticeable" at a level of approximately 1 mm/s.

5.5.2 Human Comfort Criteria for Construction Vibration

British Standard 6472-2008 " Guide to evaluation of human exposure to vibration in building" nominates criteria
for various categories of disturbance, the most stringent of which are the levels of building vibration associated
with a "low probability of adverse comment” from occupants. The "low probability of adverse comment" level
for residential buildings is:

0.4 t0 0.8 m/st7® (16-hour daytime Vibration Dose Value)
0.2t0 0.4 m/st 7 (8-hour night-time Vibration Dose Value)

BS 6472-2008 provides criteria for continuous, transient and intermittent (in the case of road traffic) events that
are based on a Vibration Dose Value (VDV), rather than a continuous vibration level. The vibration dose value
Is dependent upon the level and duration of the short-term vibration event, as well as the number of events
occurring during the daytime or night-time period.

The criteria presented in BS 6472 supersede the EPA's "Assessing Vibration: A Technical Guideline".

5.5.3 Vibration Dose Limits

The permissible rms particle velocity levels corresponding to the vibration dose value vary according to the
duration of exposure. Table 5-5 shows the range of satisfactory vibration dose values for which various degrees
of adverse comment may be expected in the buildings surrounding the project.
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Table 5-5 Vibration Dose Values (m/s!-"°) above which Various Degrees of Adverse Comment May Be
Expected in Residential Buildings, Offices and Workshops

Low Probability of Adverse Comment Adverse Comment

Location Adverse Comment Possible Probable

Residential buildings 0.2t00.4 0.4t00.8 0.8t01.6
16-hour day

Offices 0.4t00.8 0.8t01.6 1.6t03.2
16-hour day

Workshops 0.8t0 1.6 1.6t0 3.2 3.2t06.4
16-hour day

Situations exist where motion magnitudes above the dose levels given in BS 6472 can be acceptable,
particularly for temporary disturbances and infrequent events of short-term duration. An example is a
construction project.

When short-term works such as piling, demolition or compaction give rise to impulsive vibrations, it should be
considered that undue restriction on vibration levels can significantly prolong these operations and result in
greater annoyance.

In certain circumstances, the use of higher magnitudes of acceptability may be considered, e.g. for projects
having social worth or broader community benefits or in view of the economic or practical feasibility of reducing
vibration to the recommended levels. In such cases, best management practices should be employed to reduce
levels as far as practical.



The most sensitive receivers are the residential dwellings to the east and west. Figure 6-1 below shows the site
location in reference to the surrounding receivers.

Figure 6-1 Site Layout and Nearest Receivers
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6.1 Sleep Disturbance

The proposed construction activities will only occur during the day time hours (7:00 to 18:00 Monday to Friday and
8:00 to 18:00 on Saturday) and no works will be carried out during the Sunday and/or public holidays, therefore a
sleep disturbance assessment is not required.
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6.2 Construction Noise Calculations

6.2.1 Typical Equipment Noise Levels

A detailed construction equipment schedule has not been provided at this stage. We have used equipment
noise levels for demolition and excavation activities in accordance to Australian Standard AS2436-2010. The

following table presents the sound power levels (SWL) from the related equipment.

Table 6-1  Typical Sound Levels of Construction Equipment

A-weighted Sound power Levels LwadB ref: 10™

A-weighted Sound

L2v Pressure Levels Lpra

(midpoint) dB at 10m
Asphalt paver 103-112 108 80
Asphalt rotomill 111 111 83
Backhoe 100-108 104 76
Backhoe with auger 100-111 106 78
Bulldozer 102-114 108 80
Cherry picker 105 105 77
Compactor 110-115 113 85
Compressor (silenced) 93-110 101 73
Concrete agitator truck 107-111 109 76

Concrete pencil

. 101-105 103 75
vibrator
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Concrete pump truck 103-113 108 80
Concrete saw 112-122 117 89
Concrete vibratory
115 115 87
screed
Crane (mobile) 95-113 104 76
Crane (tower) 105 105 77
Excavator 97-117 107 79
Filtration unit (40 000
109 109 81
cfm)
Forkilift 106 106 78
Front end loader 110-115 113 85
Generator (diesel) 84-113 99 71
Grader 105-115 110 82
Grit blaster (grit &
nozzle air 129 129 101
noise)
Hand tools (electric) 95-110 102 74
Jack hammers 121 121 93
Loader (wheeled) 99-111 105 77



Machine mounted

()

4WD)

hydraulic 110-115 113 85
drill
Machine mounted
percussive 116 116 88
drill
Machine mounted
pneumatic 110-121 116 88
drill
Piling (bored) 111 111 83
Piling (impact sheet)
126-147 137 109
(LAmax)
Piling (vibratory) 116-133 125 97
Rock breaker 118 118 90
Roller (vibratory) 103-112 108 80
Scraper 116 116 88
Spreader 95 95 67
Truck (>20 tonne) 107 107 79
Truck (dump) 117 117 89
Truck (water cart) 106-108 107 79
Vehicle (light
commercial e.g. 100-111 106 78
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Welder 100-110 105 77
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6.2.2 Construction Stages

The proposed construction works will comprise of site establishment, excavation, demolition and construction
of new structures.

Calculations using the date from the table above have been carried out in order to assess the impacts of the
proposed activities, we have assumed the worst-case scenarios were all machinery will be operating at once.

6.2.3 Project Construction Hours

The hours of operation will be in accordance with the NSW Environment Protection Authority's (EPA) Interim
Construction Noise Guideline (ICNG, 2009) and are as follows:

e Monday to Friday 7 am to 5 pm
e Saturday 8amto 5 pm

e No work on Sundays or public holidays

We note that no out of hours works have been proposed at this stage. If out of hours works are required in the
future, a new noise assessment must be carried out by a suitable consultant.

7.1 Noise Monitoring

Noise monitoring will be performed in the event of a complaint received by the construction contractor, by an
Acoustical Consultant engaged directly by the client.

Noise monitoring would be undertaken using statistical noise loggers supplemented by attended monitoring
(where necessary) in order to differentiate between construction noise sources and other sources (such as road
traffic and aircraft noise) and also in order to observe and identify any abnormally noisy construction equipment
or operations.

During attended monitoring, typical maximum noise levels associated with particular operations and/or plant
items will be noted. Where possible, extraneous noise events such as road and air traffic noise will be excluded
from the results or highlighted in accompanying notes.

Noise monitoring will, if required, be undertaken by the Acoustical Consultant and reported weekly. Equipment
and methods will comply with AS 1055.1-1989. The statistical parameters to be measured will be the Lamin, Lago,
La1o, La1, Lamax and Laeq evaluated over consecutive 15-minute periods.

7.2  Vibration Monitoring

Vibration monitoring, will be performed in the event of a complaint received by the construction contractor, by
an Acoustical Consultant engaged directly by the client. Vibration monitoring would be carried out continuously
on the closest, potentially most affected structures during any works considered to potentially generate
significant levels of vibration.
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A single geophone mounting plate would be installed on the adjacent buildings/structures. The monitoring
locations would be on a stiff part of the structures (at the foundations) on the side of the structures adjacent to
the subject excavation works, in accordance with BS 7385:1993 Part 2.

The vibration monitoring system will be configured to record the peak vibration levels and to trigger an
audible/visual alarm when predetermined vibration thresholds are exceeded. The thresholds correspond to an
"Operator Warning Level" and an "Operator Halt Level”, where the Warning Level is 75% of the Halt Level

The vibration threshold will be set to an "Operator Warning Level" of 6 mm/s (ppv) and an "Operator Halt Level
of 8 mm/s (ppv), the exceedance of which will be indicated by the audible/visual alarm in the construction site.

Based on the foregoing information, the nominated site control vibration criteria are presented in Table 7-1 and
correspond to the minimal risk of cosmetic damage criterion from BS 7385.

Table 7-1 Nominated Site Control Vibration Criteria (i.e. Operator Warning and Halt Levels)

Site Control Criteria
Structure

Operator Warning Level Operator Halt Level

Nearest Potentially Affected 6 mm/s 8 mm/s

Exceedance of the "Operator Warning Level" does not require excavation activity to cease but rather alerts the
construction contractor to proceed with caution at reduced force or load. An exceedance of the "Operator Halt
Level" requires the construction contractor to implement an alternative excavation technique. The vibration
monitoring equipment would be downloaded on a weekly basis by the Acoustical Consultant.

Weekly reports of the measured vibration levels and their likely impacts would be prepared by the Acoustical
Consultant and distributed by the Project Manager.

Attended vibration monitoring will, if considered necessary, be conducted by the Acoustical Consultant. Attended
vibration monitoring (structural damage and/or human comfort) will also be carried out in response to complaints
or to structural damage criterion exceedances. This monitoring will provide direct feedback to the operators in
order to allow appropriate modification of excavation techniques.

The following noise mitigation measures will be implemented by the construction contractor.

The construction contractor will, where reasonable and feasible, apply best practice noise mitigation measures
including:

& Maximising the offset distance between noisy plant items and nearby noise sensitive receivers.

& Avoiding the coincidence of noisy plant working simultaneously close together and adjacent to
sensitive receivers.

Minimising consecutive works in the same locality.
Orienting equipment away from noise sensitive areas.
& Carrying out loading and unloading away from noise sensitive areas.

Further, in order to minimise noise impacts during the works, the construction contractor will take all reasonable
and feasible measures to mitigate noise effects.
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The contractor will also take reasonable steps to control noise from all plant and equipment. Examples of
appropriate noise control include efficient silencers and low noise mufflers. Silenced air compressors fitted with
noise labels indicating a maximum (LAmax) sound pressure level of not more than 75 dB(A) at 7 m will be used
on site. The sound pressure level of noise emitted from a compressor used will comply with noise label
requirements.

The following vibration mitigation measures will be implemented by the construction contractor:

e Relocate any vibration generating plant and equipment to areas within the site in order to lower the
vibration impacts.

e Investigate the feasibility of rescheduling the hours of operation of major vibration generating plant and
equipment.

e Use lower vibration generating items of excavation plant and equipment e.g. smaller capacity rock
breaker hammers.

e Minimise consecutive works in the same locality (if applicable).

e Schedule a minimum respite period of at least 0.5 hour before activities commence which are to be
undertaken for a continuous 4-hour period.

e Use only dampened rock breakers and/or "city" rock breakers to minimise the impacts associated with
rock breaking works.

The noise and vibration mitigation measures to be implemented by the construction contractor are summarised
in Table 10-1.

Table 10-1 Noise and Vibration Mitigation Measures

ltem Description

Construction Hours Works will be carried out within the approved construction hours.

Deliveries Deliveries will be carried out within the approved construction hours.

Where possible, plant and equipment will be located and orientated to direct noise
Site Layout away from sensitive receivers.

Plant and equipment will be selected to minimise noise emission, where possible,
Quietest Suitable Equipment  whilst maintaining efficiency of function. Residential grade silencers will be fitted and
all noise control equipment will be maintained in good order.

Mobile plant and trucks operating on site for a significant portion of the project will
Reversing Alarms have reversing alarm noise emissions minimised, where possible, recognising the
need to maintain occupational safety standards.

PA System No public address system will be used at this site.

Vibration monitoring will be carried out where any vibration intensive activities are
Vibration Monitoring required to be carried out where there is considered to be a risk that vibration levels
may exceed the relevant structural damage criteria.
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ltem Description

All trucks regularly used for the project are to have mufflers and all noise control
Truck Noise (off site) equipment will be maintained in good working order. Trucking routes will use main
roads, where feasible.

Community Liaison A programme of community liaison and complaint response will be implemented.

Training Site induction training will include a noise awareness component.
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If additional activities or plant are found to be necessary that will emit noise and/or vibration emissions
significantly exceeding those assumed for this assessment, these will be assessed by the Acoustical Consultant
on a case-by-case basis and appropriate mitigation measures will be implemented.

Progressive impact assessments will be conducted as the works proceed in the event that works significantly
deviate from those originally planned.

Where the noise and/or vibration monitoring identifies non-compliance with the relevant criteria, the construction
contractor will plan and carry out corrective action. The corrective action may involve supplementary monitoring
in order to identify the source of the non-conformance and/or may involve modification of the construction
techniques or programme to avoid any recurrence or minimise its adverse effects.

The construction contractor will adopt the following protocol for handling complaints. This protocol is intended
to ensure that the issues are addressed and that appropriate corrective action is identified and implemented as
necessary:

e The construction contractor will record all verbal and telephone complaints in writing and will forward all
complaints to the Project Manager together with details of the circumstance leading to the complaint and
all subsequent actions.

e Complaints received by the Project Manager will, as an initial step, be referred to the construction
contractor. The construction contractor will respond as described above.

e The Project Manager will investigate the complaint in order to determine whether a criterion exceedance
has occurred or whether noise and/or vibration have occurred unnecessary.

e |If excessive or unnecessary noise and/or vibration have been caused, corrective action will be planned
and implemented by the construction contractor.

e Complainants will be informed by the Project Manager that their complaints are being addressed, and (if
appropriate) that corrective action is being taken.

e Follow up monitoring or other investigations will be carried out by the Project Manager and the
construction contractor to confirm the effectiveness of the corrective action.

e Complainants will be informed of the implementation of the corrective action that has been taken to
mitigate the adverse effects.
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Community consultation will be undertaken via the construction contractor and will include:
e Advising the community of work to be undertaken.
e Recording and managing any complaints.

These and other elements of the community consultation will be addressed under the relevant procedures for
the subject works.

RSA has conducted a construction noise impact assessment of the proposed works at 32 Bolong Road,
Bomaderry. The assessment has comprised the establishment of noise criteria and assesses noise impacts
with regard to relevant statutory requirements.

This assessment has addressed the potential direct and cumulative construction noise impacts of the project,
and found that noise impacts have been predicted to exceed the 'noise affected’ management level at the
majority of considered receiver locations. Consequently, feasible and reasonable work practices and best
practice methods utilised on construction and demolition sites have been recommended to avoid, mitigate and
manage any adverse noise throughout the work activities for the proposed site.

It is advised that site management review the work processes of the major noise source contributors and
investigate the implementation of the most practical feasible and reasonable work practices detailed in this
report.

It is understood that complaints received surrounding construction noise will be managed and therefore, it is
anticipated that a satisfactory noise complaint handling strategy is currently in place, however an indicative

noise complaint handling strategy has been provided within Appendix C.

Approved: -

Q"M @S/r:bv»o

Rodney Stevens

Manager/Principal
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The human ear is not equally sensitive to sound at different frequencies.
People are more sensitive to sound in the range of 1 to 4 kHz (1000 - 4000
vibrations per second) and less sensitive to lower and higher frequency
sound. During noise measurement an electronic 'A-weighting' frequency
filter is applied to the measured sound level dB(A) to account for these
sensitivities. Other frequency weightings (B, C and D) are less commonly
used. Sound measured without a filter is denoted as linear weighted
dB(linear).

The total noise in a given situation, inclusive of all noise source
contributions in the near and far field.

Includes noise annoyance due to:

character of the noise (e.g. sound pressure level, tonality, impulsiveness,
low-frequency content)

character of the environment (e.g. very quiet suburban, suburban, urban,
near industry)

miscellaneous circumstances (e.g. noise avoidance possibilities, cognitive
noise, unpleasant associations)

human activity being interrupted (e.g. sleep, communicating, reading,
working, listening to radio/TV, recreation).

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

The total level of noise from all sources.

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 daily
traffic is not considered to be extraneous.

Feasibility relates to engineering considerations and what is practical to
build; reasonableness relates to the application of judgement in arriving at
a decision, considering 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).

Noise levels for affected land uses (existing and future levels, and changes
In noise levels).
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Impulsiveness

Low frequency

Noise criteria

Noise level (goal)

Noise limits

Performance-
based goals

Rating
Background Level
(RBL)

Receptor

Sleep disturbance

Sound and
decibels (dB)
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Impulsive noise is noise with a high peak of short duration or a sequence
of these peaks. Impulsive noise is also considered annoying.

Noise containing major components in the low-frequency range (20 to 250
Hz) of the frequency spectrum.

The general set of non-mandatory noise levels for protecting against
intrusive noise (for example, background noise plus 5 dB) and loss of
amenity (e.g. noise levels for various land use).

A noise level that should be adopted for planning purposes as the highest
acceptable noise level for the specific area, land use and time of day.

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.

Goals specified in terms of the outcomes/performance to be achieved, but
not in terms of the means of achieving them.

The rating background level is the overall single figure background level
representing each day, evening and night time period. The rating
background level is the 10" percentile min Laso noise level measured over
all day, evening and night time monitoring periods.

The noise-sensitive land use at which noise from a development can be
heard.

Awakenings and disturbance of sleep stages.

Sound (or noise) is caused by minute changes in atmospheric pressure

that are detected by the human ear. The ratio between the quietest noise
audible and that which should cause permanent hearing damage is a million
times the change in sound pressure. To simplify this range the sound
pressures are logarithmically converted to decibels from a reference level
of 2 x 10-5 Pa.

The picture below indicates typical noise levels from common noise
sources.
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dB is the abbreviation for decibel © a unit of sound measurement. It is
equivalent to 10 times the logarithm (to base 10) of the ratio of a given
sound pressure to a reference pressure.

The sound power level of a noise source is the sound energy emitted by
the source. Notated as SWL, sound power levels are typically presented in
dB(A).

The level of noise, usually expressed as SPL in dB(A), as measured by a
standard sound level meter with a pressure microphone. The sound
pressure level in dB(A) gives a close indication of the subjective loudness
of the noise.

Noise levels varying over time (e.g. community noise, traffic noise,
construction noise) are described in terms of the statistical exceedance
level.

A hypothetical example of A weighted noise levels over a 15 minute
measurement period is indicated in the following figure:
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Key descriptors:
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Lamax Maximum recorded noise level.
La1 The noise level exceeded for 1% of the 15 minute interval.

LA1o Noise level present for 10% of the 15-minute interval. Commonly
referred to the average maximum noise level.

LAeq Equivalent continuous (energy average) A-weighted sound pressure
level. It is defined as the steady sound level that contains the same amount
of acoustic energy as the corresponding time-varying sound.

Laso  Noise level exceeded for 90% of time (background level). The
average minimum background sound level (in the absence of the source
under consideration).

Threshold The lowest sound pressure level that produces a detectable response (in
an instrument/person).

Tonality Tonal noise contains one or more prominent tones (and characterised by a
distinct frequency components) and is considered more annoying. A2to 5
dB(A) penalty is typically applied to noise sources with tonal characteristics

Rodney Stevens Acoustics Construction Noise & Vibration Assessment
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RCUUSII Unit 36/14 Loyalty Rd
€SearCi North Rocks NSW AUSTRALIA 2.15s.

2:484 08.00 A.B.N. 65 160 399 119
La bS Pty Ltd cousttcresearch.com.au

Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number C20580

Client Details Rodney Stevens Acoustics Pty Ltd
1 Nlajura Close
St lves Chase NSW 2075

Equipment Tested/ Niodel Number :  Rion NL-42
Instrument Serial Number : 00546394
Microphone Serial Number : Pre- 172450
amplifier Serial Number : 46606

Pre-Test Atmospheric Conditions Post-Test Atmospheric Conditions
Ambient Temperature : 22.1°C Ambient Temperature : 21.9°C
Relative humidity :  59.4(.'6 Relative If timidity : 51.1%
Calibration Date : 21 Oct 2020 Report Issue Date : 23 Oct 2020
Appt oved Sigllatw Y- Mﬁ—w it
Clause and Characteristic Tested Result Clause and Characteristic Tested Result
12: Acoustical Sig. tests ola frequency weighting Pass 17: Le% el linearity incl. the level range control Pass
13: Electrical Sig. tests of frequency weightings Pass 18: Toneburst response Pass
14: Frequency and time weightings at 1 kHz Pass 19: C Weighted Peak Sound Level Pass
15: Lone term Stability Pass 20: Overload Indication Pass
16: Level linearity on the reference level range Pass 21: liigh Level Stability Pass

The sound level meter submitted for testing has successfully completed the class 2 periodic tests of IEC 61672-3:2013, for the environmental
conditions under %%hich the tests were performed.

Ilomever. no general statement or conclusion can be made about conformance of the sound level meter to the full requirements of IEC 61672-
12013 because evidence was not publicly available. from an independent testing organisation responsible for pattern approvals, to
demonstrate that the mode! of sound le% el meter fully conformed to the requirements in IEC 61672-1:2013 and because the periodic tests of
1IEC 6167*-3:'013 corer only a limited subset of the specifications in 1EC 61672-1:2013.

Least Uncertainties of Measurement -

Acoustic Tests Environmental Conditions
12511: +0.12dB Tetimennure 4.0.2°C
1kik +0.11dB Relative Humidity +.2.4%
'MHz 10.13dB Barometric Pressure t-0,015kPa
Electrical Tests +0.10dB

All uncertainties are derived at the 95% confickuce level with a coverage factor of 2.

A This calibration certificate is to be read in conjunction with the calibration test report

NATA Acoustic Research Labs Ilty Ltd is NATA Accredited Laboratory Number
v 14172, Accredited for compliance with 1SOI1EC 17025 - calibration.

WOMD W LOGRSID
ACCREDITATION

Thget results of the tests, calibrations andfor measurements included in this document are traceable to SI
units.

NATA is a signatory to the ILAC Mutual Recognition Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration and inspection reports_
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In the absence of a pre-existing noise complaint handling strategy the following strategy may be adopted
for all noise enquiries / complaints. The strategy provides guidance on actions to be undertaken by site
management or nominated personnel to actively address complaints received from the surrounding
community.

[1]. On receipt of a noise enquiry/complaint, site management or nominated personnel will complete a Record
of Construction Noise Complaint, including specific details as follows:

full name and contact details of the complainant;

time and date of the incident;

details Of the complainant's location;

description of construction noise;

any other details the complainant may wish to provide; and

whether the complainant requests further action.

[2]. The noise enquiry is then referred to site management for investigation. Upon completion of the
investigation, the complainant will be contacted by site management or nominated personnel to discuss
the event that caused the noise enquiry. Contact with the complainant should take place as soon as
practicable, but no later than 1 day from when the complaint was recorded.

[3]. If the complaint requires further action, or site management believes the matter warrants further
investigation, an independent acoustic consultant should be engaged to undertake attended noise
measurements at the location of the complainant during works identified as giving rise to the complaint.

[4]. In the event that attended noise measurements reveal that construction noise levels comply with the
applicable noise criteria for the location, no further action is required however it is advised to provide the
complainant with relevant information about the construction works.

[5]. Should the attended noise measurements reveal that construction noise levels exceed the applicable
noise criteria for the location, all feasible, reasonable and practical work practices must be investigated
and implemented in order to reduce the current level of construction noise. Noise levels should then be
re-measured in order to evaluate the level of reduction achieved.

[6]. If the construction noise levels have been satisfactorily reduced to comply with the applicable noise criteria
no further action is required. If the construction noise levels continue to exceed the applicable noise criteria
for the location number 5 should be repeated in order to further reduce construction noise levels.

Rodney Stevens Acoustics Construction Noise & Vibration Assessment
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