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1 INTRODUCTION

Port Authority of New South Wales (Port Authority), formerly Sydney Ports Corporation (Sydney
Ports), has approval to operate the White Bay Cruise Terminal (WBCT) located within the White Bay
Port Precinct on the Balmain Peninsula, in accordance with Project Approval (MP 10_0069) dated
2 February 2011 (as modified). Subsequent to approval, the WBCT was constructed comprising a
new purpose built cruise passenger terminal at White Bay 5 (WB5) with a secondary temporary berth
at White Bay 4 (WB4). Operations at the WBCT commenced on 15 April 2013 as shown the WBCT
Location Plan (Appendix A).

On cruise ship days the WBCT is used for passengers embarking and disembarking cruise ships
berthed at WB5 (or WB4) and associated activities. There were a total of 120 vessel visits in the
financial year end June 2016, including 16 overnight visits and a total of 117 vessel visits, including 23
overnight visits in the financial year end June 2017. Alternatively, on non-cruise ship days (except
during unforeseen circumstances i.e. if a ship is forced to berth due to extreme weather or mechanical
failure) the WBCT facility is available for a variety of functions and events.

While the WBCT operations are consolidated under Project Approval (MP 10_0069), the approved
activities can be considered separately, namely:

e Cruise Operations; and

e Function and Event Operations.

In accordance with Project Approval (MP 10_0069) condition D15, the WBCT operations are managed
under an environmental management framework and in accordance with two Operational
Environmental Management Plans (OEMPs), namely:

e WBCT OEMP Cruise Operations dated March 2013; and
e WBCT OEMP Function and Event Operations dated May 2013.

Both OEMPs include Noise Management Plans (NMPs), associated noise monitoring programmes,
noise mitigation and management measures, and complaint response procedures.

This report considers the noise impacts related to Cruise Operations only and was first released for
public consultation on 22 November 2016. As a result of the consultation the report has been updated
to address feedback from the community, regulators and stakeholders.

2 PREPARATION OF NOISE IMPACT MITIGATION STRATEGY

The commencement of the WBCT operations resulted in appreciable noise (and air quality) complaints
from the local community (primarily located in Balmain to the north of the terminal). These concerns
have been generally supported by noise monitoring results conducted in accordance with the NMP,
which demonstrate elevated operating noise levels above the noise criteria nominated in the approval.

As a result, and in consultation with the NSW Department of Planning and Environment (DP&E) and in
accordance Project Approval (MP 10_0069) Condition D1, Port Authority prepared an initial report
outlining potential noise mitigation and management measures for investigation as presented in their
Noise Impact Mitigation Strategy (NIMS) Cruise Operations dated September 2014 (Appendix B).
Following the progress of these investigations, Port Authority prepared a follow-up NIMS Cruise
Operations Interim Findings Report dated April 2015 (Appendix C).

Following preparation of the initial report (September 2014) and the interim report (April 2015), noise
mitigation investigations were completed and options were assessed resulting in preparation of a draft
for consultation NIMS Cruise Operations report (November 2016) outlining the rationale for the
proposed elements of the strategy. Community consultation was then conducted to seek feedback on
the proposed strategy.

SLR Consulting Australia Pty Ltd
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The community consultation period was open from 22 November 2016 to 31 January 2017. The
consultation comprised the distribution of community letters and factsheets, drop-in sessions, website
information including the draft for consultation NIMS Cruise Operations report and the draft for
consultation Operational NMP Cruise Operations, together with the briefing of agencies and Inner
West Council.

Port Authority received 55 formal submissions in response to the public exhibition of the draft for
consultation NIMS Cruise Operations report and Operational NMP. Submissions were received from a
mix of individual residents, resident groups, local council, Government authorities and industry
organisations.

Following consideration of the submissions, a response to each submission was prepared and has
been documented in a Response to Submissions Report prepared by Port Authority dated September
2017 (Appendix M). The top 10 issues of concern raised in the submissions are summarised as
follows:

¢ noise from vessel engines/fans;

o preferred solution to install shore power;

e air quality, impacts of emissions on health;

e suggested use of clean fuel, encourage cleaner ships;

¢ noise from announcements and external amplified music;

¢ noise from ships at night and/or very early in morning;

¢ low frequency noise/vibration;

o eligibility for treatment and requesting further investigation of options;
e shutting windows/doors, feeling shut in; and

¢ fix noise problem at the source, not at residences.

Based on the submissions, the following amendments have been made to the draft for consultation
NIMS Cruise Operations report, and have been included in this version, and recommended for
inclusion in an updated Operational NMP Cruise Operations:

¢ An email notification system has been introduced by Port Authority of any changes to shipping
movements to be sent to registered community members who wish to receive it. The website for
registering is https://www.portauthoritynsw.com.au/community/community-notifications/;

¢ Noise treatments for courtyards and external areas (in addition to the internal areas) at eligible
properties would be considered on a case by case basis where possible;

e Ongoing communication by Port Authority with cruise lines regarding the future deployment of
ships to WBCT and noise impacts on the community;

¢ Removal of 100 m distance criteria for treatment eligibility; and

e The loss of priority penalty has been removed from the second non-compliance in the Noise
Restriction Policy.

This NIMS Cruise Operations has been prepared in response to the requirements of Condition D1,
where in the event that the WBCT Noise Criteria (refer Section 3.1) cannot be met, then the Port
Authority shall submit a report to the Director General of the DP&E. This report therefore reviews the
outcome of these investigations and recommends actions in accordance with the requirements of the
Project Approval (MP 10_0069) and the associated approved WBCT Cruise Operations OEMP.

SLR Consulting Australia Pty Ltd
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Under Section 2.7 of the WBCT Cruise Operations OEMP, it was anticipated that the OEMP and
associated sub plans (i.e. NMP) would be reviewed at regular intervals in order to ensure that the
environmental management framework adequately addresses any identified issues (i.e. noise
impacts) after the first 12 months of operations, and subsequently at two yearly intervals.

The Operational NMP Cruise Operations will be updated based on the outcomes of the NIMS, and any
proposed revision to the OEMP shall be forwarded to DP&E for review and approval.

3 REVIEW OF NOISE PERFORMANCE
3.1 WBCT Approvals
3.1.1 Project Approval WB4 and WB5 Premises

With respect to noise emissions, Sydney Ports has approval to operate the WBCT in accordance with
Project Approval (MP 10_0069) dated 2 February 2011 (as modified) with the most recent Modification
5 dated 22 April 2013, with the relevant noise sections attached as Appendix E. The Project
Approval (MP 10_0069) nominates separate noise criteria for Cruise Operations which are reproduced
below:

Operation Noise Limits - Cruise Ship Days

D1. The Proponent shall design, construct, operate and maintain the project using all reasonable and feasible
precautions and measures to achieve the objective that noise contributions from activities on Cruise Ship
Days associated with the project do not contribute to an exceedance of the noise criteria specified in Table
1, at those locations and during those periods indicated. The criteria apply under:

(a) wind speeds up to 3 ms* (measured at 10 metres above ground level); or

(b)  temperature inversion conditions up to 3°C per 100 metres and wind speeds up to 2 ms ! (measured at 10
metres above ground level).

Table 1 - Noise Criteria (dBA)

Location Day Evening Night

7:00am to 6:00pm 6:00pm to 10:00pm 10:000m to 7:00am

on any day on any day on any day
Laeq Laeq Laeq Laeq Laeq Laeq La1

(15-minute) (period) (15-minute) (period) (15-minute) (period) (1-minute)
Grafton Street, Balmain 56 N/A 54 N/A 49 N/A 55
Donnelly Street, Balmain 54 N/A 52 N/A 49 N/A 59
Dockside Apartments 60 N/A 57 55 53 46 63
Refinery Drive, Pyrmont 55 N/A 53 47 51 42 61
Oxley Street, Glebe 58 N/A 47 N/A 47 43 57
Camerons Cove, Balmain 50 N/A 48 N/A 45 42 55

Where these criteria cannot be met, the Proponent shall take appropriate measures to limit any impacts and shall
submit a report to the Director General upon the implementation of those measures. These measures may
include operational changes, further on-site mitigation to infrastructure or off-site mitigation measures. The
Proponent shall notify Leichhardt Council and properties at which the noise criteria was exceeded as to the
circumstances that led to the exceedance and measures to be implemented to address potential future
exceedances.

SLR Consulting Australia Pty Ltd
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3.1.2 Environment Protection Licence WB5 and WB4 Premises

WBCT operations (i.e. passenger or cruise shipping) at WB5 and (on occasion) WB4 premises are not
“scheduled activities” under the Protection of the Environment Operations Act, 1997 (POEO Act) and
therefore the WBCT does not require an Environment Protection Licence to operate.

3.2 WBCT Cruise Operations
3.2.1 Hours of Operation

WBCT Cruise Operations are approved to operate 24 hours per day 7 days a week throughout the
year, however operations are seasonal and predominantly confined to the daytime/evening period,
with a low proportion of overnight visits. Cruise vessels generally arrive from 6 am in the morning and
depart by 6 pm in the evening.

3.2.2 Schedule of Operation

As discussed in Section 1, based on the Port Authority records of actual arrival data for WBCT there
were a total of 120 cruise vessel visits in the financial year end June 2016 (FY2016), including 16
overnight visits. In the financial year end June 2017 (FY2017), there were 117 cruise vessel visits,
including 23 overnight visits.

The number of visits per month (i.e. actual vessels that berthed at WB5 and or WB4) for FY2016 and
FY2017 are as shown in Figure 1 for total visits including overnight visits, and Figure 2 for overnight
visits only.

Figure1  Number of Cruise Vessels per Month - Total Visits including Overnight Visits

Number of Cruise Vessels Per Month (Total Visits)
M Financial Year 2016 Financial Year 2017
25
20
15
10 ——]
| I 1 :| 7
0
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
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Figure 2 Number of Cruise Vessels per Month - Overnight Visits Only

Number of Cruise Vessels Per Month (Overnight Visits)

M Financial Year 2016 Financial Year 2017
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In FY2016, there were 8 double berths (i.e. with WB5 and WB4 operating simultaneously), however
only 1 double berth occurred at night-time period. In FY2017, there were 11 double berths, and only 2
double berths occurred in the night-time period. Hence double berthing is currently considered an
atypical event.

3.3 Noise Management Plan

The WBCT NMP Cruise Operations (Appendix D of the WBCT OEMP Cruise Operations) describes
the current noise monitoring and management programme, which includes operator-attended noise
monitoring at six of the nearest representative residential receivers as shown on the NMP Figure 6-1
(refer Appendix A).

A summary of the existing operator-attended noise monitoring sites and associated monitoring
frequency is presented in Table 1.

SLR Consulting Australia Pty Ltd
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Tablel Operator-attended Noise Monitoring Programme - Cruise Operations

No. Location Description Frequency

1 Grafton Street, Balmain Two story dwellings with interrupted view of the Two separate occasions when a cruise
WBCT building, but shielded from ground traffic. ship is at berth in the first year, and at
least one occasion when a cruise ship

2 Donnelly Street, Balmain Two story dwellings, with oversight of the WBCT. . . .
is at berth as a result of noise complaint
3 Dockside Apartments Multistorey residential building, with western end in subsequent years.
oversight of the WBCT.

6 Camerons Cove Apartments,  Multistorey (low profile) residential building.

1 Grafton Street, Balmain
4 Refinery Drive & Bowman Multistorey (high rise) residential building. One occasion when a cruise ship is at

Street, Pyrmont berth in the first year, and at least one
5 Oxley Street, Glebe Residential dwellings well to the south of the occasion when a cruise ship is at berth

as a result of noise complaint in

WBCT across Rozelle Bay. subsequent years

Note 1: Operator-attended noise monitoring conducted in the free field.
3.3.1 Noise Monitoring Results

As expected, the highest intrusive LAeq(15minute) noise levels from WBCT operations are received at
the three nearest noise monitoring sites, in particular Location 1 Grafton Street; and to lesser extents
at Location 6 Camerons Cove and Location 2 Donnelly Street. Noise levels along Grafton Street
provide the most reliable measure of WBCT vessel noise and are least likely to be affected by
extraneous noise.

Operator-attended noise monitoring results at the relatively more distant sites (ie Locations 3, 4 and 5)
demonstrate general noise compliance with the relevant Project Approval noise criteria.

Hence, the highest intrusive LAeq(15minute) noise levels at Location 1 Grafton Street are presented in

Figure 3 from the fourteen vessels measured at WBCT since the commencement of operations in
April 2013.

SLR Consulting Australia Pty Ltd
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Figure 3 Location 1 WBCT Vessels Measured Operating Intrusive Noise Levels (dB re 20 pPa)

WBCT Cruise Vessels (Total Visits) and Measured LAeq Noise Levels at Grafton Street
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Vessel

All noise monitoring results are available on the Port Authority website:
https://www.portauthoritynsw.com.au/sustainability-environment/air-noise-emissions/white-bay-cruise-
terminal-noise-monitoring-reports/

The measured intrusive LAeq(15minute) noise levels at Location 1 Grafton Street are presented in
Figure 4 from a range of eight WBCT vessels berthed and operating overnight.

SLR Consulting Australia Pty Ltd
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Figure 4 Location 1 WBCT Vessels Measured Overnight Intrusive Noise Levels (dB re 20 uPa)

WBCT Cruise Vessels (Overnight Visits) and Measured LAeq Noise Levels at Grafton Street
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WBCT noise monitoring and reporting has included the double berthing of ships involving the
Amsterdam and Astor in February 2014; and the Pacific Jewel and Costa Neo Romantica in
December 2013.

3.3.2 Low Frequency Noise

In accordance with the NSW Industrial Noise Policy (INP) (EPA, 2000) Chapter 4 Modifying Factor
Adjustments, where a noise source contains certain characteristics, such as tonality, impulsiveness,
intermittency, irregularity or dominant low-frequency content, the INP states that there is evidence to
suggest that it can cause greater annoyance than other noise at the same noise level. In the case of
Low Frequency Noise (LFN), the INP requires a 5 dBA correction to be applied to the measured or
predicted noise levels where the difference between the C and A weighted level is 15 dB (or more) at
the receiver.

The NSW Draft Industrial Noise Guideline (DING) (EPA, 2015) proposes to further qualify the current
INP modifying factor adjustment procedure by retaining the C minus A difference of 15 dB (or more) as
an initial screening approach. Where a C minus A of 15 dB (or greater) is measured/predicted, either
a 2 dBA (daytime) or a 5 dBA (evening/night-time) LFN modifying factor (i.e. a penalty) is applied,
based on a one-third octave band analysis (undertaken from 10 Hz to 160 Hz) which compares the
measured/predicted noise level to an external frequency specific criteria. The DING criteria has been
derived from UK Department for Environment, Food and Regional Affairs (DEFRA) fluctuating criterion
values based on a (lower decile) internal to external facade sound transmission loss adjustment.

The measured intrusive LAeq(15minute) noise levels at Location 1 Grafton Street (Figure 3) together

with the calculated Lceq(15minute), and the C minus A differences are presented in Table 2 as well as
resulting LFN modifying factors for each vessel for both the daytime and evening/night-time periods.

SLR Consulting Australia Pty Ltd
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Table 2 Assessment of LFN Modifying Factor In accordance with the INP and DING (dB re 20 pPa)

Cruise Vessel Intrusive Intrusive Difference LFN Modifying Factors
LAeq(15minute) LCeq(15minute) C minus A

Daytime  Evening/Night-time

Dawn Princess 66 72 6.4 0 0
Costa Neo Romantica! 60 76 16.4 +2 +5
Artania'? 58 65 7.3 0 0
Ocean Princess 57 74 17.4 +2 +5
Sun Princess! 57 71 13.8

Sea Princess 56 65 8.8

Noordam? 55 70 14.6

Pacific Pearl 55 70 15.4 +2 +5
Black Watch? 54 75 20.8 +2 +5
Astor! 54 70 16.0 +2 +5
Albatross! 54 71 17.3 +2 +5
Oosterdam!? 52 66 14.5 0 0
Pacific Jewel 50 69 19.4 +2 +5
Amsterdam? 48 62 14.2 0 0

Note 1: WBCT vessels operating overnight.

Note 2: WBCT vessel measured operating at WB4 and calculated to WB5.

Note 3: Difference C minus A less than 15 dB.

Note 4: Difference C minus A 15 dB (or greater) and the relevant LFN modifying factor applies.

As presented in Table 2, seven out of the fourteen measured WBCT vessels have a C minus A noise
level difference of 15 dB (or more) which attract a LFN modifying factor adjustment of 2 dBA (daytime)
and 5 dBA (evening/night-time). Similarly, four out of the nine measured WBCT vessels (operating
overnight) have a C minus A noise level difference of 15 dB (or more) which attract a LFN modifying
factor adjustment of 2 dBA (daytime) and 5 dBA (evening/night-time). In short, approximately half of
the WBCT vessels attract a LFN modifying factor adjustment of 2 dBA (daytime) and 5 dBA
(evening/night-time).

While not all vessels technically attract a LFN modifying factor adjustment, it’s likely that the nearest
potentially affected residents on Grafton Street may perceive most vessel noise as somewhat
annoying in character largely due to their proximity, with those attracting the LFN modifying factor
adjustment relatively more annoying by comparison with those vessels that don’t technically attract a
LFN modifying factor adjustment.

3.3.3 Operating Noise Compliance at Location 1 Grafton Street
The measured intrusive LAeqg(15minute) noise levels at Location 1 Grafton Street (Figure 3) have been

modified for LFN for the daytime, evening and night-time periods in accordance with Table 2 and are
presented in Table 3 together with the relevant Project Approval Noise Criteria at Location 1.

SLR Consulting Australia Pty Ltd
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Table 3 Operating Noise Compliance Summary at Location 1 Grafton Street (dB re 20 yPa)

Cruise Vessel Measured Intrusive Modified for LFN3456  Project Approval Noise Criteria
:_n;reL:]s(il\é?mn) Daytime  Evening Night Daytime Evening Night
Costa Neo Romantica' 60 62 65 65 56 54 49
Artania'?2 58 58 58 58 56 54 49
Ocean Princess 57 59 62 - 56 54 49
Sun Princess! 57 57 57 57 56 54 49
Sea Princess 56 56 56 - 56 54 49
Dawn Princess 557 55 55 - 56 54 49
Noordam!? 55 55 55 55 56 54 49
Pacific Pearl 55 57 60 - 56 54 49
Black Watch! 54 56 59 59 56 54 49
Astor? 54 56 59 59 56 54 49
Albatross! 54 56 59 59 56 54 49
Oosterdam’ 52 52 52 52 56 54 49
Pacific Jewel 50 52 55 - 56 54 49
Amsterdam’ 48 48 48 48 56 54 49

Note 1: WBCT vessels operating overnight.

Note 2: WBCT vessel measured operating at WB4 and calculated to WBS.

Note 3: Intrusive LAeq(15minute) Modified for LFN noise level complies with the Project Approval Noise Criteria.

Note 4: Intrusive LAeq(15minute) Modified for LFN above the Project Approval Noise Criteria by 1 to 2 dBA.

Note 5:  Intrusive LAeq(15minute) Modified for LFN above the Project Approval Noise Criteria by 3 to 5 dBA.

Note 6: Intrusive LAeq(15minute) Modified for LFN above the Project Approval Noise Criteria by >5 dBA.

Note 7:  As advised by the EPA and recorded on the 20 November 2016 (and assumes absence of LFN modifying factor).

As presented in Table 3, six out of the fourteen measured WBCT vessels operating during the
daytime were above the daytime intrusive noise criteria of 56 dBA, and twelve of the fourteen WBCT
vessels operating during the evening were above the evening intrusive noise criteria of 54 dBA.
Moreover, eight out of the nine measured WBCT vessels operating overnight were above the night-
time intrusive noise criteria of 49 dBA. In short, almost all of the measured WBCT vessels operating
overnight were above the night-time intrusive noise criteria of 49 dBA when a LFN modifying factor
adjustment is applied at Location 1 Grafton Street.

The operating intrusive LAeq(15minute) noise level from the Dawn Princess (which has been previously
measured by SLR as up to 66 dBA at Location 1) was identified in May 2016 by the NSW Environment
Protection Authority (EPA) as being undesirable at WBCT. EPA formally requested the ship’s
operator, Carnival, to undertake an investigation to determine if the elevated noise from Dawn
Princess could be addressed. It was identified that the original noise attenuation equipment on the
machinery space and accommodation fans had been removed following material failure. The removal
was reportedly undertaken for operational reasons due to the risk of the failed units causing significant
damage to the vessel. Following the investigation, the noise attenuation equipment was subsequently
reinstated by Carnival, resulting in substantially reduced noise levels from the ship. The noise levels
shown in Table 3 are based on the levels monitored by the EPA in November 2016 following the noise
attenuation equipment replacement.

Additionally, it is advised by the Port Authority that the Costa Neo Romantica (measured intrusive
noise level of 60 dBA at Location 1) does not have any scheduled bookings in future at the WBCT.

Therefore, for the purpose of further assessing the WBCTs operating noise impacts, a reference

cruise vessel intrusive noise level of 58 dBA at Location 1 (being the next highest intrusive noise level
as presented in Table 3) has been adopted throughout this report.

SLR Consulting Australia Pty Ltd
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3.3.4 Noise Complaints Summary

The number of complaints received by the Port Authority in calendar years from April 2013 to August
2016 is presented in Figure 5. The complaints have been categorised as cruise vessel operating
noise (i.e. engine, generators, fans, exhaust etc.), landside activities (i.e. forklifts, terminal, vehicles,
providoring and baggage handling etc.) and public address systems (i.e. on ship announcements, on
deck music etc.).

Figure5 Noise Complaint Summary by Calendar Year 2013 - 2016

Noise Complaint Summary by Calendar Year 2013 - 2016

® Ship Engine = Engines, Generators, Fans, Exhaust
B Landside = Forklifts, Terminal Operations, Vehicles, Providoring/Baggage Operations

Ship Public Address Announcements and On-deck Music
120

100

: ] = — —

2013 2014 2015 2016

As shown in Figure 5, whilst the overall number of noise complaints has fluctuated during this period,
in general terms the number of complaints received in 2015 and 2016 has declined relative to the
number of complaints received in 2013 and 2014.

Clearly however cruise vessel operating noise was and remains a source of community concern,
followed by vessel public address systems related complaints and to a significantly lesser extent
landside activities. This NIMS Cruise Operations report therefore focuses on cruise vessel operating
intrusive noise and potential dwelling noise abatement measures.

The ongoing noise control and management of public address systems on-board vessels are further

discussed in Section 8.1.2. The ongoing management of WBCT landside noise is described in the
Operational NMP Cruise Operations.
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4 ELIGIBILITY TRIGGER FOR VESSEL NOISE ATTENUATION PROGRAM

4.1 WBCT Project Approval Noise Criteria

As discussed in Section 3.1, the WBCT is approved to operate in accordance with Project Approval
(MP 10_0069), with the relevant noise extract attached as Appendix E.

The WBCT Cruise Operations noise criteria nominated in the approval are derived from noise
assessment outcomes presented in the WBCT Noise Impact Assessment (WBCT NIA) (Appendix D of
the WBCT Environmental Assessment, 2010, JBA Planning) prepared in support of the WBCT
development application. The DP&E’s Director General Requirements (DGRs) included the
requirement that the noise assessment take into account the INP.

It should be noted that, the INP is specifically aimed at assessing noise from (24/7) continuous
industrial noise sources scheduled under the POEO Act, and discussed in Section 3.1.2 the WBCT
operations are not scheduled activities under the POEO Act. Hence, the INP does not specifically
address situations, such as the WBCT passenger shipping operations, where there is a potential for
infrequent elevated noise levels from a small number of cruise vessels for a limited number of nights in
the year.

Notwithstanding, to assist in assessing community concerns and the extent of any additional noise
mitigation measures, is it useful to review the WBCT NIA INP based noise assessment process and
approval outcomes, as summarised below.

411 WBCT NIA Procedures to Address Noise Criteria Exceedances

The WBCT NIA’s predicted intrusive LAeq(15minute) noise levels, evening LAeqg(4hour) and night-time
LAeq(9hour) noise amenity levels and night-time LAl(iminute) sleep disturbance noise levels are
summarised presented in Table 4. The resulting intrusive LAeq(15minute) noise criteria, evening
LAeq(4hour) and night-time LAeq(9hour) noise amenity noise criteria and night-time LA1(1minute) noise
criteria are also summarised and presented in Table 4.

Table 4 WBCT NIA Predicted Noise Levels and Project Approval Noise Criteria (dBA re 20 pPa)

No.  Locality Location WBCT NIA Highest Predicted Noise Levels'? WBCT Project Approval Noise Criteria?
Intrusive Amenity Maximum Intrusive Amenity Maximum
LAeq(15minute) LAeq(period) LA1(1minute) ~ LAeq(15minute) LAeq(period) LA1(1minute)
Day Even  Night Even  Night Night Daytime Even Night Even  Night Night
1 Balmain  Grafton 56 54 49 54 49 52 56 54 49 - - 55
Street (50) (48) (45) (55) (50) (55)
2 Donnelly 53 51 48 50 48 49 54 52 49 - - 59
Street 52) (52) (49) (55) (50) (59)
3 Dockside 50 49 41 46 41 43 60 57 53 55 46 63
Apartments  (60) (57) (53) (55) (46)  (63)
6 Camerons 44 42 42 42 42 42 50 48 45 - 42 55
Cove (50)  (48) (45) (52) (42) (55)
Apartments
4 Pyrmont  Refinery Dr 47 41 41 41 41 43 55 53 51 47 42 61
&Bowman  (55) (53) (51) (47) (43) (61)
St
5 Glebe Oxley Street 37 35 34 35 34 36 58 47 47 - 43 57

(58) (47) @n) (51) (42) (57)

Note 1: WBCT NIA highest predicted noise levels, with the relevant project specific noise levels shown in brackets.
Note 2: Daytime 0700 hours to 1800 hours, Evening 1800 hours to 2200 hours and Night-time 2200 hours to 0700 hours.
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The WBCT NIA also adopted the urban/industrial interface noise amenity zone for all three nearest
residential localities (i.e. Balmain, Pyrmont and Glebe). The urban/industrial interface noise amenity
zone has a night-time acceptable Laeq(9hour) noise amenity level of 50 dBA with a maximum of 55 dBA.
The evening acceptable Laeq(shour) Noise amenity level is 55 dBA (with a maximum of 60 dBA), and the
daytime acceptable Laeq(11hour) noise amenity level is 65 dBA (with a maximum of 70 dBA).

WBCT NIA Section 4.4 outlines procedures to address noise criteria exceedances following the
implementation of feasible and reasonable noise mitigation. Importantly, the WBCT NIA foreshadows
that the INP (urban/industrial interface) noise amenity levels be used to determine the extent of any
noise exceedance zone and further recommends that such procedures be incorporated into the WBCT
NMP. The WBCT NMP Cruise Operations (Appendix D of the WBCT OEMP Cruise Operations) does
not (currently) identify a specific noise impact assessment procedure to address noise criteria
exceedances.

As discussed in Section 2, this report has been prepared in response to the requirements
Condition D1, where in the event that the WBCT Noise Criteria cannot be met, then the Port Authority
shall submit a report to the Director General of the DP&E. This NIMS Cruise Operations report
therefore presents the outcome of previous mitigation investigations, identifies the extent of any noise
exceedance zone and recommends noise abatement procedures for inclusion in the WBCT NMP
Cruise Operations.

The following sections review similar noise mitigation and abatement policies as they currently apply
to the operation of major developments, such as, mining and extractive industries, roadways and
railways.

4.2 DP&E Voluntary Land Acquisition and Mitigation Policy

The DP&E has released its Voluntary Land Acquisition and Mitigation Policy (VLAMP): For State
Significant Mining, Petroleum and Extractive Industry Developments (NSW Government, 2014) which
identifies noise (and dust) impact procedures from green-field or modified developments. The NSW
Government has had long-standing processes in place for land acquisition and mitigation associated
with mining developments and these procedures have now been formalised in the VLAMP, including:

e That industry needs to apply all feasible and reasonable measures to minimise noise (and dust)
impacts;

e When noise (and dust) impacts are considered to be significant enough to warrant mitigation at
the receiver or acquisition upon request;

¢ Requirements for negotiated agreements between proponents and landowners; and

e The measures that need to be offered to affected landholders when impacts are marginal or
moderate (but within approval limits).

An extract from the VLAMP is attached as Appendix F that details how the policy applies to noise
impacts from (24/7) continuous mining operations, however this policy is not considered directly
applicable to the WBCT operations (i.e. infrequent elevated noise levels with potential low frequency
components from passenger shipping from a small number of cruise vessels for a limited number of
nights in the year).
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4.3 Rail Traffic Noise Impact, Mitigation and Abatement

4.3.1 Rail Infrastructure Noise Guideline

The Rail Infrastructure Noise Guideline (RING) (EPA, 2013) presents rail traffic noise impact
assessment procedures for setting acceptable LAeq(period) noise levels and assessing any impacts
from both new and the redevelopment of existing rail networks. The RING specifies noise (and
vibration) trigger levels. If the noise trigger levels are likely to be exceeded by the proposed rail
development, mitigation measures need to be considered to reduce the noise impact as presented in
Table 5.

Table 5 RING Heavy Rail Noise Trigger Levels for Residential Land Uses (dBA re 20 pyPa)

Descriptorl New railway development Redevelopment of existing railway3
Daytime/evening LAeq(15hour) 60 dBA 65 dBA
Night-time LAeq(9hour) 55 dBA 60 dBA
Maximum Pass-by LAmax (95% percentie) > 80 dBA 85 dBA

Note 1: Daytime 0700 hours to 2200 hours, Night-time 2200 hours to 0700 hours.
Note 2:  95th percentile equates to the 5% exceedance level.

Note 3: And the development increases existing LAeq(period) rail noise levels by 2 dB or more, or existing LAmax rail noise
levels by 3 dB or more.

The RING sets out noise mitigation strategies for residences affected by:

e Noise from the development of new railway corridors;

¢ Noise from the redevelopment of existing railway; and

¢ Noise from additional rail traffic generated by land use developments.

For existing railways where no redevelopment is taking place, the RING does not specifically aim to

provide a basis for measuring and defining the extent of any existing rail traffic noise impacts. The
RING does however point to other complementary initiatives such as the noise abatement program.

4.3.2 Transport for NSW Freight Noise Attenuation Program

The Transport for NSW (TfNSW) Freight Noise Attenuation Program (FNAP) provides noise reduction
treatments to properties affected by high levels of freight rail noise. TfNSW has developed a set of
eligibility criteria for the FNAP, which are similar to standards used by the NSW Roads and Maritime
Services (RMS) with their noise attenuation program. The eligibility criteria adopted in the FNAP are
that a property must meet all of the following:

e Isclassified as an occupied residence;

e Is no more than 100 m from the nearest NSW Government rail corridor carrying freight trains;
e Is not part of a building that is more than three levels above the ground;

e Isdirectly facing the rail corridor;

e Experiences an average of at least 70 decibels during the day or an average of at least
65 decibels at night; and

e Is not part of a development that was approved after 1 January 2009, when the NSW
Government released new development guidelines to include noise mitigation measures in the
design of new developments on land adjacent to the rail (or road) corridor.

It is noteworthy that the TINSW eligibility (noise) criteria are 5 dBA above RING’s rail traffic noise

criteria the redevelopment of existing railways. The cost of noise reduction is limited to no more than
$30,000 for each property.
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4.4 Road Traffic Noise Impact, Mitigation and Abatement

4.4.1 NSW Road Noise Policy

The NSW Road Noise Policy (RNP) (EPA, 2011) and associated Application Notes dated 15 February
2013 present road traffic noise impact assessment procedures for setting acceptable LAeq(period) noise
levels and assessing any impacts from both new and the redevelopment of existing road networks.
The RNP adopts a road classification scheme for assessing road traffic noise from arterial roads
(i.e. freeways, motorways etc.), sub-arterial roads and local roads as presented in Table 6.

Table 6 RNP Arterial and Sub-arterial Traffic Noise Criteria for Residential Land Uses (dBA re 20 pPa)

Descriptor? Existing residences Existing residences affected by  Existing residences affected by
affected by new road the redevelopment of existing additional traffic generated by
corridors roads land use developments

Daytime 60 LAeq(15hour) 55 dBA 60 dBA 60 dBA

Night-time 55 LAeq(Shour) 50 dBA 55 dBA 55 dBA

Note 1: Daytime 0700 hours to 2200 hours, Night-time 2200 hours to 0700 hours.

The RNP sets out noise mitigation strategies for residences affected by:
¢ Noise from the development of new road corridors;
¢ Noise from the redevelopment of existing roads; and

¢ Noise from additional traffic on roads generated by land use developments.

For existing roads where no redevelopment is taking place, the primary role of the RNP is to provide a
basis for measuring and defining the extent of any existing road traffic noise impacts. The target
levels are the same as those provided in Table 6 (for existing roads) which can be used as a guide to
assessing impacts rather than as achievable targets.

4.4.2 RMS Noise Criteria and Noise Mitigation Guidelines

The RMS will assess and provide feasible and reasonable noise mitigation measures for:
e Road Projects in assessed in accordance the RNP; and

e  Existing roads in accordance the RMS Road Noise Abatement Program (RNAP).

The RMS RNAP implements noise mitigation measures where road noise levels have been identified
as being acute and where there are no road projects adjacent to the residence proposed in the short
term, which will influence noise levels.

Where no redevelopment is taking place, receivers with noise levels at or above 65 LAeqg(15hour) or
60 LAeq(9hour) may be referred to as acute and the receiver qualifies for consideration of noise
mitigation. In the absence of a road project, noise mitigation is generally limited to what is feasible
within the constraints of the existing road corridor (no additional land acquisition). This generally
includes noise barriers and or at-property treatments.

Heights of noise barriers would be identified in the same way as for road projects. At-property
treatments are architectural acoustic treatments which aim to improve the sound transmission loss (or
sound attenuation performance) of properties. This can include treating windows and doors which
face onto the noisy road, sealing gaps and providing mechanical ventilation. The cost of noise
reduction is limited to no more than $30,000 for each property.

It is again noteworthy that the RMS RNAP acute noise levels are 5 dBA above RNPs road traffic noise
criteria for the redevelopment of existing roads.
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4.5 Acoustical Design Requirements of New Residential Developments

45.1 DP&Es Development Near Rail Corridors and Busy Roads - Interim Guideline

The DP&E’s Development Near Rail Corridors and Busy Roads (DNRC&BR) - Interim Guideline
(effective 1 January 2009) relates to the planning requirements, acoustical design and impact
assessment from new developments on land adjacent to rail corridors and busy roads.

The acoustical objectives are based on the design requirements presented in AS/NZ 2107:2000
Acoustics - Recommendations Design Sound Levels and Reverberation Times for Building Interiors,
which are summarised as follows:

e AS/NZ 2107:2000 for sleeping areas near major roads, the design internal noise level ranges from
a satisfactory continuous noise level of 30 dBA, to a maximum continuous noise level of 40 dBA.

e The DNRC&BR therefore nominates a night-time (2200 hours to 0700 hours) noise criteria for
sleeping areas (i.e. bedrooms) of 35 LAeq(9hour), and other habitable rooms (excluding garages,
kitchens, bathrooms & hallways) 40 LAeq(period) at any time.

e If the night-time internal noise level with windows/doors open exceeds 35 LAeq(9hour) by more
than 10 dBA, the design of the ventilation for these rooms should be such that occupants can
leave windows closed.

e Hence when the night-time internal level is more than 45 LAeq(Shour) (and assuming a 10 dBA
increase from inside to outside with windows/doors open) then this corresponds to an external
night-time noise criteria of 55 LAeq(Shour).

4.6 Recommended WBCT Vessel Noise Attenuation Program Eligibility Noise Criteria
A summary of the relevant noise criteria (for residential land use adjacent to the WBCT operations) are
presented in Table 7, together with the comparative and recommended WBCT Vessel Noise

Attenuation Program (VNAP) Eligibility Noise Criteria which have been modified for LFN in accordance
with the INP.
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Table 7 Recommended WBCT VNAP Eligibility Noise Criteria (dBA re 20 pPa)

Reference Descriptor Daytime1 Eveningl Night-timel Comments
WBCT Intrusive 56 dBA 54 dBA 49 dBA As approved, with the highest
Project LAeq(15minute) Criteria predicted noise level set as the
FIEETETER Maximum Noise - - 55 LA1(1minute) Pr.OJe.Ct FEETEEE TEES
. criteria.

Criteria

NIA2 Urban/industrial Acceptable 65 Acceptable 55 Acceptable 50

Interface Amenity Maximum 70 Maximum 60 Maximum 55

LAeq(period) Level LAeq(11hour) LAeq(4hour) LAeq(9hour)
Freight Noise ~ TINSW Rail Eligibility 70 LAeq(15hour) 65 LAeq(9hour) Noise attenuation from existing
Attenuation Noise Criteria (24/7) freight rail traffic pass-by
Program (external) noise
Road Noise RMS Road Acute 65 LAeq(15hour) 60 LAeq(9hour) Noise abatement from existing
Abatement Noise Criteria (24/7) road traffic pass-by
Program (external) noise
DNRC&BR? DP&E Acoustical 40 LAeq(15hr) 35 LAeq(9hour) Acoustical requirements for
Interim Design Rail and Road  (internal) (internal) new developments from
Guideline Noise Criteria 60 LAeq(15hour) 55 LAeq(9hour)  existing (24/7) rail and road

(equivalent (equivalent traffic pass-by noise
external) external)

WBCT WBCT Eligibility 70 60 55 Proposed noise attenuation
Vessel Noise  Noise Criteria LAeq(15minute) LAeq(15minute)  LAeq(15minute)  program from existing WBCT
Attenuation  (inclusive of LFN being both seasonal and
Program*°"° Modification) predominately

daytime/evening, with
infrequent night-time.

Note 1: Daytime 0700hours to 1800hours, Evening 1800 hours to 2200 hours, Night-time 2200 hours to 0700 hours.
Note 2:  NIA - WBCT Noise Impact Assessment.

Note 3: DNRC&BR - Development Near Rail Corridors and Busy Roads.

Note 4:  Eligibility demonstrated by authorised noise modelling, and/or approved noise monitoring in the free field.
Note 5: Individual property must be an approved and occupied residence.

Note 6: The cost of noise reduction treatments is to be determined on a case for case basis for each property, comprising
enclosing building penetrations where practical to do so; the installation of new or upgraded external windows and
doors; and the installation of ventilation systems to enable windows to be closed (unless otherwise agreed).

The recommended WBCT VNAP Eligibility Noise Criteria, are comparable to the standards used by
TINSW FNAP and RMS RNAP, but adjusted to account for the site specific circumstances of the
WBCT operations. In developing the WBCT VNAP Eligibility Noise Criteria, the following has been
considered:

e Long-term legacy of continuous White Bay port operations, which have existed for over 100 years.

e The approved WBCT operations are both seasonal and transient in nature, with approximately
120 cruise ship days at the WBCT per year (FY2016) which are concentrated between October to
April.

e Further, the WBCT involves infrequent night-time operations with an occurrence of less than 5% of
overnight stays in the year (noting a total of 16 overnight stays in FY2016). While the total number
of cruise vessel visits to the WBCT is forecast to increase overtime, the predominant use of the
WBCT will remain confined to the daytime/evening period, with a low proportion of overnight visits.

e The Project Approval Noise Criteria (i.e. intrusive and maximum) are based on outcomes flowing
from the WBCT NIA (2010) and the application of the INP, which is specifically aimed at assessing
noise from (24/7) continuous industrial noise sources from scheduled activities. The INP does not
specifically address passenger shipping operations where there are infrequent elevated noise
levels with potential low frequency components from a small number of cruise vessels for a limited
number of nights in the year.
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e The Project Approval Noise Criteria particularly at night-time (i.e. intrusive 49 LAeq(15minute), and
maximum 55 LA(1minute)) are central to managing noise impacts from the WBCT operation. The
WBCT NIA also recognised that the INP’s urban/industrial interface noise amenity zone applied to
the nearest residential land use (i.e. Balmain). Importantly, the urban/industrial interface has a
night-time acceptable noise amenity level of 50 dBA with a maximum noise amenity level of
55 dBA.

e Adopting the reference cruise vessel intrusive noise level of 58 dBA (refer Section 3.3.3) at the
nearest residences in Grafton Street, and assuming that all cruise vessels have the potential to
contain LFN emissions (refer Section 3.3.2), then applying a LFN modifying factor adjustment of
5 dBA (as per the INP) gives an equivalent noise level of 63 dBA. An adjusted received noise
level of 63 dBA is approximately 14 dBA above the intrusive criteria of 49 dBA, and approximately
8 dBA above maximum noise amenity level of 55 dBA applicable to nearest residences.

e Vessel source noise controls and or propagation path noise mitigation to reduce external noise
levels in the order of 14 dBA are not practically achievable, however a noise reduction in the order
of 8 dBA (at ground level relative to dwellings) may be technically feasible by installing an
approximate 8 metre high barrier along the northern perimeter of the WBCT site boundary
(i.e. similar to those barriers used to mitigate road and rail noise). However, a permanent noise
barrier would introduce significant visual impact and unlikely to be reasonably acceptable to the
nearest residential land users to address elevated noise levels which occur with such infrequency.

e Equivalent noise level reductions in the order of 12 dBA to 16 dBA could be achieved internal to
residences by installing noise attenuation treatments to dwellings (i.e. noise abatement). Firstly,
an approximate 8 dBA to 10 dBA noise reduction could be achieved by sealing building
penetrations (i.e. vents, openings and eaves) where practical to do so and installing ventilation
systems to enable existing windows to be closed. A further 4 dBA to 6 dBA noise reduction could
be achieved by the installation of new or upgraded external windows and doors.

e The proposed WBCT VNAP would therefore be comparable to standards used by the RMS RNAP
and TINSW FNAP which have established eligibility noise criteria (or acute levels) which are
5 dBA above the relevant road or rail noise impact assessment criteria. However, in both cases
the eligibility noise criteria aim to address acute noise impacts from existing and continuous (24/7)
freight rail traffic or road traffic pass-bys (which are not seasonal, or predominantly
daytime/evening with a low proportion of overnight events).

e Given the nature the approved WBCT operations and predominant use will remain confined to the
daytime/evening period, with a low proportion of overnight visits, then the relevant night-time noise
impact criteria would be a maximum noise level of 55 dBA consistent with the INP’s
urban/industrial interface noise amenity zone (and as foreshadowed in WBCT NIA Section 4.4).

e The eligibility noise criteria are then established by the addition of 5 dBA, but attract a 5 dBA
penalty for LFN emissions, therefore remaining at 55 dBA (free field). The recommended intrusive
(LAeg(15minute)) WBCT VNAP Eligibility Noise Criteria (inclusive of LFN modification) are therefore
night-time 55 dBA, evening 60 dBA and daytime 70 dBA.

e Implementing dwelling noise attenuation treatments against the recommended intrusive WBCT
VNAP Eligibility Noise Criteria (inclusive of LFN modification) of night-time 55 dBA (free field),
would also generally achieve the recommended internal noise level of 35 dBA for sleeping areas
and 40 dBA for other habitable rooms (as guided by the requirements of ASNZ 2107:2000 and the
DP&E’s Acoustical Design Rail and Road Noise Criteria).

e The implementation of the proposed WBCT VNAP aims to achieve a feasible and reasonable
outcome for the WBCT and the adjacent residential properties, as further discussed in Section 5.
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5 REVIEW OF FEASIBLE AND REASONABLE NOISE MITIGATION

5.1 Initial and Interim Noise Impact Mitigation Strategies

Guidelines for determining feasible and reasonable noise mitigation are presented in the INP and the
EPA’s RING (Appendix 6) which provides further definition of the key terms (refer Appendix G). In
particular, the INP Section 1.4.5 Applying Noise Mitigation Strategies, states the following:

Where noise impacts are predicted, noise-source managers should seek to achieve the
criteria by applying feasible and reasonable mitigation measures. In this context feasibility
relates to engineering considerations and what can practically be built, and reasonableness
relates to the application of judgment 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
* Noise levels for affected land uses - existing and future levels, and changes in noise levels.

As discussed in Section 2, Port Authority prepared an initial report outlining potential noise mitigation
and management measures for investigation as presented in NIMS Cruise Operations dated
September 2014, in order to mitigate the identified exceedances of the Project Approval Noise
Criteria, which outlined the following options for investigation:

e Source Noise Mitigation - On-ship Noise Controls (Operational and Physical) and Shore Based
Power

e Noise Propagation Path Control - Site Boundary Noise Wall (Barrier)

e Receiver Noise Control - Dwelling Noise Attenuation

Following the progress of these investigations, Port Authority prepared a follow-up NIMS Cruise
Operations Interim Findings Report dated April 2015. The outcome of these investigations in relation
to feasible and reasonable noise mitigation is presented in the following sections.

5.2 Source Noise Mitigation

5.2.1 On-ship Noise Control

The progress and outcome of potential on-ship source noise controls is referenced and summarised in
the Table 8.
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Table 8 Potential On-ship Noise Control and Management

Document Date Progress and Outcomes

Initial Report Port Authority Refer Appendix B

NIMS Cruise September 2014 Section 3.2 At-Source Noise Control Measures
Operations

WBCT Mitigation of SLR Consulting Refer Appendix C Sub Appendix A.

Ship Noise Sources 14 November 2014  To determine relative noise contribution from the major

component sources.

Finding - major noise sources confirmed as including on-ship
engine ventilation systems, being supply and exhaust for the
engine room, propulsion room and accommodation heating,
cooling and air supply.

Interim Report Port Authority Refer Appendix C

NIMS Cruise April 2015 Section 4.3 At-Source On-ship Noise Control Measures
Operations

WBCT Pacific Jewel SLR Consulting Refer Appendix H

Noise Source 9 February 2016 To determine if mechanical systems could be tuned to reduce
Mitigation Operational noise.

Trial Finding - no appreciable acoustical benefit.

In summary, the vast majority of cruise vessels already incorporate source noise controls to their on-
ship engine ventilation, exhaust, heating, cooling and air supply systems. In order to appreciably
improve the existing noise attenuation performance of these systems significant redesign and
replacement would be required. Further, the operational management of these major contributing
noise sources are constrained by minimum vessel operating conditions and safety requirements (i.e.
on-ship engine ventilation, exhaust, heating, cooling and air supply systems must remain operating).

It is concluded that while some improvement to existing on-ship noise controls (i.e. enhanced fan and
engine exhaust attenuation) are technically feasible, such mitigation measures are not reasonably
achievable as each individual vessel would require significant vessel mechanical redesign, retrofitting
and or repurposing. Port Authority has explored the possibility of such significant redesign with select
cruise vessel operators, however securing such a significant commitment within the foreseeable future
cannot be determined with reasonable certainty of both timing and outcome.

In effect, the extent of on-ship noise control is currently limited to implementation of operational
management measures (unless action is taken on a case-by-case basis). However, the ability to limit
the number and type of ventilation systems operating at any time within minimum vessel operating
conditions and safety requirements is constrained, and this results in little (or no) appreciable
acoustical benefit.

As discussed in Section 3.3.3, the Dawn Princess (which has been previously measured by SLR as
up to 66 dBA at Location 1) was identified in May 2016 by the EPA as being undesirable at WBCT.
Following investigation by Carnival it was identified that the original noise attenuation equipment had
been removed. The EPA have subsequently advised that following the reinstatement of the noise
attenuation equipment a noise level of 55 dBA was recorded at Location 1 on the 20 November 2016.

5.2.2 Shore Based Power

The progress and outcome of shore based power as a potential noise control is referenced and
summarised in the Table 9.

SLR Consulting Australia Pty Ltd



Port Authority of New South Wales Report Number 610.13361.00200-R01

White Bay Cruise Terminal - Cruise Operations 17 November 2017
Noise Impact Mitigation Strategy Version v3.3
Page 26

Table 9 Potential Shore Based Power Noise Control

Document Date Progress and Outcomes

Initial Report Port Authority Refer Appendix B

NIMS Cruise Operations  September 2014 Section 3.2 Shore Power

Interim Report Port Authority Refer Appendix C

NIMS Cruise Operations  April 2015 Section 4.4 Shore Power

WBCT Ship Noise SLR Consulting Refer Appendix D

Control by Shore Based 4 May 2016 To determine the extent of noise reduction resulting from
Power shore based power as an alternative to on ship power.

The use of shore power would result in a noise reduction
of up to 10 dBA, but only where a cruise vessel can
accept shore based power.

It is concluded that shore based power, as an alternative to on-ship power, would result in a noise
reduction of up to 10 dBA, but only where a cruise vessel can accept shore based power. Port
Authority understands that only a small number of cruise vessels are designed the accept shore based
power, with little (or no) likelihood of the number vessels increasing in the foreseeable future. In
FY2016, the number of scheduled cruise vessels capable of connecting to shore based power was 6
out of a total of 24 cruise vessels (i.e. 25%).

As a potential noise mitigation measure shore power may be technically feasible, however it can only
be accommodated by a very small number of cruise vessels, and the vast majority of operating cruise
vessels are not designed to accept shore power. The installation of shore power (in terms of land-side
cost) is understood to be in the order of tens of millions of dollars, and with low current utilisation (i.e.
just 25%) by cruise vessels makes this potential noise mitigation essentially ineffective and in any
case unreasonably cost prohibitive.

5.3 Noise Propagation Path Control
531 Potential Site Boundary Noise Wall (Barrier)

The progress and outcome of the potential installation of a site boundary noise wall is referenced and
summarised in Table 10.

Table 10  Potential Site Boundary Noise Wall (Barrier)

Document Date Progress and Outcomes

Initial Report Port Authority Refer Appendix B

NIMS Cruise Operations September 2014 Section 3.2 Noise Barriers

WBCT SLR Consulting Refer Appendix C Sub Appendix A

Grafton Street Noise Wall 14 November 2014 To determine the extent of noise reduction resulting from

a noise wall on the Grafton Street site boundary.

To achieve a noise reduction of 9 dBA to the 1* floor
would require a noise wall 11.5 m high.

Interim Report Port Authority Refer Appendix C
NIMS Cruise Operations  April 2015 Section 3.1 Shore Power
WBCT Indicative Noise SLR Consulting As reproduced below.
Wall Height to Achieve 1 July 2016

Noise Goal

The results of the most recent noise wall assessment (i.e. SLR Consulting WBCT Indicative Noise
Wall Height to Achieve Noise Goal dated 1 July 2016) is reproduced in Table 11.
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Table 11 Indicative Noise Wall Height to Achieve Noise Level

Grafton Street  Receiver Receiver Indicative Noise Wall Height to Achieve Noise Level
Height (m) RL (m) 58 dBA 55 dBA 52 dBA 49 dBA

Monitoring (20.75 + 1.5) 22.25 0.0m 2.8 m 45m 55m

Location 1

Property (21.15+1.5) 22.65 - 3.8m 55m 6.8 m

Boundary

Dwelling (21.80 + 1.5) 23.30 - 4.8 m 6.8 m 8.0m

Ground Level

Dwelling (21.80 + 4.5) 26.30 - 8.0m 10.0m 115m

1% Floor Level

Barrier - 20.05 - - - -

Ground Level

Note 1  Primary source noise at top of vessel exhaust/funnel (i.e. RL 47 m) with equivalent contributions from engine
exhaust and fan components;

Secondary source noise components located at vessel upper deck, but appreciably lower noise contribution
relative to the primary source;

Source to receiver approximately 150 m; and neutral weather conditions.

The installation of an approximate 8 m high noise wall along the northern perimeter of the WBCT site
boundary (i.e. similar to the acoustic barriers used to mitigate road and rail noise) may be technically
feasible - subject to detailed constructability assessments (i.e. geotechnical, wind loading, safety and
associated structural and civil engineering assessments). Further, in order to achieve an intrusive
noise level of 49 dBA (at the Grafton Street dwelling first floor level), a noise wall along the northern
perimeter of the WBCT site boundary would need to be approximately 11.5 m in height.

It is concluded however, the installation of a permanent noise barrier would introduce significant visual
impact and is therefore considered unlikely to be reasonably acceptable to the nearest residential land
users if only to address elevated WBCT operating noise levels which occur with such infrequency.

5.4 Receiver Noise Control
54.1 Dwelling Noise Attenuation

As discussed in Section 4, the WBCT VNAP would be comparable to standards used by the RMS
RNAP and TfNSW FNAP and would involve a customised package of noise reduction treatments to
properties which typically comprise:

a. Enclosing external building penetrations (i.e. vents, openings and eaves) where practical to do so;
b. Upgrading seals to existing external windows and doors; and

c. Installing ventilation systems to enable existing external windows and doors to be closed; or

d

Installing ventilation systems with new or upgraded external windows and doors.

The Type 1 combination of dwelling noise attenuation treatments (a), (b) and (c) aims to achieve an
additional external to internal noise reduction of approximately 8 dBA to 10 dBA by comparison with
an untreated dwelling. Whereas, Type 2 combination of treatments (a) and (d) aims to achieve an
additional external to internal noise reduction of approximately 12 dBA to 16 dBA by comparison with
an untreated dwelling.

The WBCT VNAP Dwelling Treatment Schematic Plan which outlines how the attenuation for
individual properties would be determined is presented as Appendix I. As shown on the plan, the
actual combination of the dwelling noise attenuation treatments is subject to individual property
inspection, proposed alternative treatments and consultation with the landowner. Noise treatments for
courtyards and external areas (in addition to the internal areas) at eligible properties would be
considered on a case by case basis where possible.
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5.5 Recommended Noise Mitigation Measures

While the identified source, propagation path and receiver noise controls may be technically feasible,
additional consideration must be given to each control to determine if it is reasonably achievable and
can be delivered in a cost effective and timely programme of implementation under the immediate
direction of Port Authority. Further review and consideration of the feasible and reasonable noise
mitigation measures and associated cost estimates are presented in Table 12 together with the
recommended approach for implementation.

Table 12 Review and Recommendation of Feasible and Reasonable Noise Mitigation Measures
Mitigation Technically Noise Reasonably Cost Estimates’ Recommendation
Alternative Feasible Reduction Achievable (indicative only)
Source Noise Mitigation
Engineering YES - such as Vessel NO - while some Initial estimate to MONITOR - Port
Noise installation of fan dependent, but improvement to survey, design, retrofit | Authority to
Control attenuators and potentially existing on-ship and or repurpose maintain discussion
or acoustic appreciable and | noise controls are mechanical noise with cruise vessel
louvres to major could be technically feasible, controls to all major operators and
on-ship designed to such mitigation noise sources, at a monitor the
mechanical noise | achieve at least | measures are not cost of $0.5M to $2M progress of
sources 5 dBA per noise | reasonably per vessel, with the improved design
source achievable as each total cost subject to and acoustical
individual vessel the number of vessels | performance of
would be require treated (exclusive of cruise vessels
significant vessel any dry-dock or out of
mechanical redesign, | service costs)
retrofitting and or
repurposing
Operational Yes - such as Vessel YES — Relatively low | Assumed to be low MONITOR - while
Management | minimising the dependent, but cost measure but cost to implement only a marginal
use of major on- marginal up to 1 | only marginal noise Requires procedures, | hoise benefit, could
ship mechanical dBA benefit awareness training, be incorporated into
noise sources ongoing monitoring cruise vessel
and management operator awareness
programme
Shore Yes - but only Vessel NO - Port Authority Initial estimate to DEFER - and
Based Power | useful for cruise dependent, but understands that install the land-side reassess future
vessels that can potentially only a small number infrastructure plus feasibility as
accept shore significant and of cruise vessels are | retrofitting of vessels required
based power up to 10 dBA designed the accept | to accept shore
shore based power, power, with the total
with little (or no) cost being tens of
likelihood of the millions of dollars
number vessels Additional ongoing
increasing in the operational and
foreseeable future maintenance costs
The low current
utilisation of shore
power (i.e. just 25%)
makes it essentially
ineffective and
unreasonably cost
prohibitive
Propagation Path Control
Noise Wall Yes - but subject Dwelling NO - The installation | Initial estimate to DISCARD
to detailed location of a permanent noise | design and install the
constructability dependent, but barrier would land-side
assessment potentially introduce significant infrastructure $2.5M to
significant and visual impact and $4.0M being subject
up to 9 dBA unlikely to be to the extent and
from an 11.5m reasonably height of the wall and
barrier acceptable to constructability
affected residents assessment
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Mitigation Technically Noise Reasonably Cost Estimates’ Recommendation
Alternative Feasible Reduction Achievable (indicative only)
Receiver Noise Control
Dwelling Yes - but subject Dwelling YES - the WBCT Initial estimate IMPLEMENT -
Noise to individual construction Vessel Noise approximately $5M subject to
Attenuation property dependent, but Attenuation Program | based on high-end consultation with
assessment potentially (VNAP) is a targeted | cost per dwelling to community
significant with and cost effective install the noise
Type 1 noise mitigation reduction packages to
treatment measure, which can the number of eligible
design 8 dBAto | be delivered in a residences
10 dBA; and timely manner.
Type 2
treatment
design 12 dBA
to 16 dBA
Note 1  Indicative cost estimates provided in consultation with Port Authority.

Based on the outcome of the feasible and reasonable noise mitigation alternatives described above
source and propagation path noise controls are extremely limited, and as discussed in Section 4, the
recommended noise mitigation option is the WBCT Vessel Noise Attenuation Program (VNAP).

6 WBCT OPERATIONAL NOISE MODEL
6.1 Land Ownership and Planning
6.1.1 Nearest Residential Properties

The Land Ownership Plan (Appendix K) identifies the nearest 135 residential properties located
adjacent to the WBCT, including a property ID, Street Number and Name, number of floors and
nominal land area.

6.2 Noise Modelling Procedure

6.2.1 SoundPlan Noise Model

The WCBT computer noise model was developed to incorporate the significant noise sources
associated with the WCBT facilities. Additionally, surrounding terrain, aspects of the built environment
and nearby residential receiver areas were also included in the model. The WCBT computer noise
model was prepared using the SoundPlan noise model utilising the CONCAWE algorithm, a
commercial software system developed by Braunstein & Berndt International. The acoustical
algorithms utilised by this software are endorsed national or international standards and are therefore
accepted by the NSW EPA as suitable for use.

6.2.2 Meteorological Parameters

An assessment of prevailing wind conditions was derived from the Bureau of Meteorology’s Automatic
Weather Station (AWS) located at the nearby Observatory Hill. The dominant seasonal wind speeds
and directions recorded for the 24 month period from August 2014 to August 2016 are presented in
Appendix J for daytime (0700 hours to 1800 hours), evening (1800 hours to 2200 hours) and night-
time (2200 hours to 0700 hours) in accordance with a methodology consistent with the requirements
of the INP.
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As presented in Appendix J, the seasonal frequency of occurrence of the prevailing winds during the
daytime, evening and night-time periods is well less than 30% and therefore not further considered in
this assessment in accordance with the INP. Similarly, the frequency of occurrence of the stable
atmospheric conditions (i.e. with the potential to give rise to temperature inversions) during winter the
evening/night-time period is well less than 30% and therefore not further considered in this
assessment in accordance with the INP.

The resulting annual WCBT noise modelling meteorological parameters are presented in Table 13.

Table 13  Annual WBCT Noise Modelling Meteorological Parameters Neutral Conditions

Period Assessable Air Relative Wind Temperature
Condition Temperature Humidity Velocity Gradient
Daytime Calm 20°C 61% 0m/s 0°C/100 m
Evening Calm 19°C 68% 0m/s 0°C/100 m
Night-time* Calm 17°C 76% 0m/s 0°C/100 m

Note 1:  Night-time neutral meteorological parameters have been adopted for all WBCT noise modelling.
6.2.3 Cruise Vessel Sound Power Levels and Noise Model Validation

The potential for cruise vessels to emit noise is quantified as the sound power level (SWL) measured
on the A-weighted scale in decibels re 1 picowatt (dBA re 1pW). At the receptor, the received noise is
quantified as the sound pressure level (SPL) measured on the A-weighted scale in decibels re
20 micropascals (dBA re 20 uPa). In general terms, any variation in the cruise vessel SWL would
produce a similar variation in the SPL at the receiver (e.g. an increase of 5 dBA in the SWL of vessel
may result in a corresponding 5 dBA increase in SPL of intrusive noise at the receiver.

The WCBT computer noise model is calibrated against the reference cruise vessel intrusive noise
level of 58 dBA at Location 1 Grafton Street (refer Section 3.3.3). The continuous noise monitoring
system (refer Section 8.1.1, and as outlined in the Operational NMP Cruise Operations) will be used to
further validate the reference cruise vessel noise level and associated noise modelling assumptions.

The reference cruise vessel major noise source SWL components are presented in Table 14 together
with their relative elevation (RL). The component SWLs have been determined based on noise
measurements of the operating cruise vessels when berthed at the WBCT, together with consultation
with Port Authority and the cruise vessel operators.

Table 14  WBCT Cruise Vessel SWL Components and Noise Model Validation

Cruise Vessel Relative Sound Power Level SPL at Location 1
Component Elevation (RL) (dBA re 1pW) (dBA re 20 pPa)
Diesel Exhaust 47.0 108 55

DDG" Fan Discharge 46.5 107 55

Gallery Fan 37.0 92 40

Supply Fan Louvres 32.0 88 39

Main Funnel 31.5 82 37

Centrifugal Louvre Fan 32.0 67 33

Remainder 32.0 60 26

OVERALL 111 dBA 58 dBA

Note 1: Diesel Driven Generator (DDG).
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6.2.4 Noise Modelling Scenario

The selected noise modelling scenario involves the reference cruise vessel orientated in the typical
direction when berthed with its bow pointing east (refer Appendix A) with all cruise vessel
components (Table 14) operating to simulate the overall maximum energy equivalent
(i.e. LAeq(15minute)) intrusive noise level for a single cruise vessel berthed at WB5 being representative
of normal operations at the WBCT.

As discussed in Section 3.2.2, double berthing is currently considered atypical with a total of 8 double
berths occurring in FY2016 including only 1 double berth during the night-time period and a prediction
of 19 double berths in FY2017 including only 3 double berths in the night-time period. Hence, double
berthing has not been included in the assessment due to the infrequent use of WB4 particularly at
night.

7 OPERATING NOISE IMPACT ASSESSMENT
7.1 Predicted Night-time Operating Intrusive Noise Levels

The predicted intrusive LAeq(15minute) levels for the nominated typical operating scenario (i.e. cruise
vessel bow pointing east) to the ground level, first level, second level and third level respectively are
presented Table 15 to the nearest residential properties located adjacent to the WBCT (Appendix K)
together with comparison to the recommended WBCT VNAP Eligibility Noise Criteria of night-time
55 dBA, evening 60 dBA and daytime 70 dBA.

Table 15 Predicted Ground level, First and Second Floor Intrusive Noise Levels (dBA re 20 puPa)

ID Street Number Ground First Second Third Fourth WBCT VNAP Eligibility

and Name Level' Level'  Level Level'!  Level Noise Criteria
Night/Evening/Day

Grafton Street Balmain

1a 1 Grafton Street 34 54 54 55 55 55/60/70

1b 1 Grafton Street 34 35 35 54 54

1c 1 Grafton Street 34 34 34 54 54

1d 1 Grafton Street 33 34 35 40 46

1e 1 Grafton Street 33 34 34 43 47

2 2 Grafton Street 51 54

3 4 Grafton Street 54 54

4 6 Grafton Street 54

5 8 Grafton Street 48 50

6 10 Grafton Street 56

7 12 Grafton Street 56 56

8 12A Grafton Street 55 56

9 12B Grafton Street? 58 58

10 1/14 Grafton Street 58 58 58

1 2/14 Grafton Street 58 58 58

12 3/14 Grafton Street 57 58 58

13 4/14 Grafton Street 57 58 58

14 14B Grafton Street 58 58

15 16 Grafton Street 58 58

16 18 Grafton Street 58 58
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ID Street Number Ground First Second Third Fourth WBCT VNAP Eligibility
and Name Level' Level'  Level' Level'  Level' Noise Criteria
Night/Evening/Day

17 20 Grafton Street 58 58

18 22 Grafton Street 58 58

19 24 Grafton Street 58 58

20 26 Grafton Street 58 58

21 28 Grafton Street 58 58

22 30 Grafton Street 58 58

23 32 Grafton Street 58 58

24 34 Grafton Street 58 58

Blake Street Balmain

25 1 Blake Street? 53 53 53 53 - 55/60/70

Ewenton Street Balmain

26 3 Ewenton Street 55 55 - - - 55/60/70

27 5 Ewenton Street 55

28 7 Ewenton Street 55

29 8A Ewenton Street 53 53

30 10 Ewenton Street 39 42

31 12 Ewenton Street 41 46

32 14 Ewenton Street 48 48

33 14A Ewenton Street 46 54 56

Wallace Street

34 2 Wallace Street 55 - - - - 55/60/70

Adolphus Street Balmain

35 13 Adolphus Street 49 53 - - - 55/60/70

36 15 Adolphus Street 43 53

37 17 Adolphus Street 54

38 18A Adolphus Street 55 55 55

39 19 Adolphus Street 54

40 20 Adolphus Street 43 45

4 21 Adolphus Street 54 55

42 22 Adolphus Street 48 54

43 23 Adolphus Street 55 55

44 25 Adolphus Street 55 55 56

45 27 Adolphus Street 56

46 29 Adolphus Street 57

47 31 Adolphus Street 57

48 33 Adolphus Street 58

Vincent Street Balmain

49 1 Vincent Street 52 55 - - 55/60/70

50 2 Vincent Street 57

51 3 Vincent Street 52 55

52 4 Vlincent Street 56 56
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ID Street Number Ground First Second Third Fourth WBCT VNAP Eligibility

and Name Level' Level'  Level' Level'  Level' Noise Criteria
Night/Evening/Day

53 5 Vincent Street 54 55

54 6 Vincent Street 56 56

55 7 Vincent Street 53 54

56 10 Vincent Street 56 56

57 11 Vincent Street 53 53 53

58 12 Vincent Street 56 56

59 12A Vincent Street 56

60 13 Vincent Street 53 53

61 14 Vincent Street 54 55

62 15 Vincent Street 53 53

63 16 Vincent Street 52 52 52

64 17 Vincent Street 53 53

65 18 Vincent Street 43 50

66 19 Vincent Street 52 52

67 21 Vincent Street 52 52

68 23 Vincent Street 52 52

69 25 Vincent Street 51 51

70 27 Vincent Street 46 47

Waite Street Balmain

71 1 Waite Avenue 50 52 55/60/70

72 2 Waite Avenue 53

73 4 Waite Avenue 54 54

74 5 Waite Avenue 57 57

75 6 Waite Avenue 54 54

76 7 Waite Avenue 57 57

7 8 Waite Avenue 54 54

Stephen Street Balmain

78-79  26-28 Stephen Street 45 53 55/60/70

80-82  30-32 Stephen Street 53

81 31 Stephen Street 53

83 33 Stephen Street 53

84 34 Stephen Street 53

85 35 Stephen Street 53 53

86 36 Stephen Street 53

87 37 Stephen Street 52 53

88 38 Stephen Street 46 55

89 39 Stephen Street 53 53

90 40 Stephen Street 56 56

91 41 Stephen Street 54 54

Ann Street Balmain

92 36 Ann Street 52 52 55/60/70
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ID Street Number Ground First Second Fourth WBCT VNAP Eligibility

and Name Level' Level'  Level' Level' Noise Criteria
Night/Evening/Day

Jane Street Balmain

93 20 Jane Street 44 50 55/60/70

94 22 Jane Street 50 51

95 24 Jane Street 51

96 26 Jane Street 51 51

97 28 Jane Street 51 51

Donnelly Street Balmain

98 9 Donnelly Street 52 52 52 55/60/70

99 9A Donnelly Street 52 52

100 11 Donnelly Street 52 52 52

101 13 Donnelly Street 52 52 52

102 15 Donnelly Street 43 47 50

103 17 Donnelly Street 50 50 50

104 19 Donnelly Street 50 50

105 21 Donnelly Street 49 49

106 23 Donnelly Street 49 49

107 25 Donnelly Street 49 49

108 27 Donnelly Street 49 49

109 29 Donnelly Street 49 49

110 31 Donnelly Street 49 49

111 33 Donnelly Street 48 48

112 35 Donnelly Street 48 48

113 39 Donnelly Street 48 48

114 41 Donnelly Street 48 48

115 43 Donnelly Street 48 48

116 45 Donnelly Street 44 48

117 47 Donnelly Street 47 47

118 49 Donnelly Street 47 47

119 51 Donnelly Street 47 47

Bradford Street Balmain

120 6 Bradford Street 37 49 49 55/60/70

121 8 Bradford Street 40 48 49

122 14 Bradford Street 45 48

123 16 Bradford Street 49 49

124 18 Bradford Street 49 48

125 20 Bradford Street 48 48

126 22 Bradford Street 48 48

127 24 Bradford Street 48 48

128 26 Bradford Street 48

129 28 Bradford Street 35

130 30 Bradford Street 47 47
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ID Street Number Ground First Second Third Fourth WBCT VNAP Eligibility
and Name Level Level Level Level Level! Noise Criteria
Night/Evening/Day
131 32 Bradford Street 47 47
132 34 Bradford Street 47 47
133 36 Bradford Street 47 47
134 38A Bradford Street 47 47
135 38 Bradford Street 47 47

Note 1:  Night-time noise modelling meteorological parameters as presented in Table 13.

Note 2: Heritage listed house “Hampton Villa” including interiors.

Note 3: Heritage listed house “Ewenton” including gatepost, fig trees and interiors.

Note 4: WBCT intrusive LAeq(15minute) noise level complies with the VNAP Eligibility Noise Criteria 55 dBA at night.
Note 5:  WBCT Intrusive LAeqg(15minute) noise level meets or exceeds the VNAP Eligibility Noise Criteria 55 dBA at night.

7.2

Noise Impact Assessment Summary

In summary, the predicted intrusive LAeq(15minute) levels for the nominated operating scenario show

that

Tab

At all 135 of the nearest residential properties located adjacent to the WBCT, the predicted
intrusive LAeq(15minute) levels are below the recommended WBCT VNAP Eligibility Noise Criteria of
evening 60 dBA and daytime 70 dBA,;

At 47 of the 135 of the nearest residential properties located adjacent to the WBCT, the predicted
intrusive levels meet or exceed the recommended WBCT VNAP Eligibility Noise Criteria of night-
time 55 dBA;

The intrusive noise level of 58 dBA is predicted at 17 residential properties, namely 12B, 1/14,
2/14, 3/14, 4/14, 14B, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34 Grafton Street as well as 33
Adolphus Street;

The intrusive noise level of 57 dBA is predicted at 5 residential properties, namely 29 and 31
Adolphus Street, 2 Vincent Street as well as 5 and 7 Waite Avenue;

The intrusive noise level of 56 dBA is predicted at 12 residential properties, namely 10, 12 and
12A Grafton Street, 14A Ewenton Street, 25 and 27 Adolphus Street, 4, 6, 10, 12 and 12A Vincent
Street as well as 40 Stephen Street; and

The intrusive noise level of 55 dBA is predicted at 13 residential properties, namely 1a Grafton
Street (ie the Camerons Cove apartments southernmost building block), 3, 5 and 7 Ewenton
Street, 2 Wallace Street, 18A, 21 and 23 Adolphus Street, 1, 3, 5, 14 Vincent Street as well as 38
Stephen Street.

le 16 presents a summary of the nearest residential properties where the predicted intrusive

LAeq(15minute) hoise level meets or exceeds the recommended WBCT VNAP Eligibility Noise Criteria of
night-time 55 dBA.
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Table 16  Number of Properties that Meet or Exceed the WBCT VNAP Eligibility Noise Criteria

Street Name

Meet or exceed
70 dBA Daytime®

Meet or exceed
60 dBA Evening®

Meet or exceed
55 dBA Night-time*

Grafton Street - - 20

Blake Street - - -

Ewenton Street - -

Wallace Street - -

©|k s

Adolphus Street - -

Vincent Street - - 10

N

Waite Street - -

Stephen Street - -

Ann Street - - -

Jane Street - - -

Donnelly Street - - -

Bradford Street - - -

Total nil nil 47

Note 1: Daytime 0700 hours to 1800 hours, Evening 1800 hours to 2200 hours and Night-time 2200 hours to 0700 hours.

7.3 WBCT VNAP Eligible Properties and Annual Review

The 47 properties eligible for the WBCT VNAP are marked as “red” and shown on the WBCT VNAP
Location Plan (Appendix L). Any properties marked as “green” are not currently demonstrated via
noise modelling as eligible.

The eligible properties must also meet the criteria of being an approved and occupied residence.

It should be noted that the WBCT VNAP delivery process (Appendix I) includes the ability for a
residence (not currently demonstrated via noise modelling as eligible) to be considered on a case by
case basis and subject to source noise investigation and approved field noise monitoring. Noise data
collected via the Port Authority continuous noise monitoring system (Section 8.1.1) shall be reviewed
reported and utilised an annual basis to:

e Re-evaluate the reference cruise vessel intrusive noise level of 58 dBA at Location 1;

e Predict and or update the extent of the cruise vessel operating intrusive noise levels;

¢ Identify any additional eligible properties; and

e Assist in identifying any particular cruise vessels that may be considered undesirable or
unacceptable (refer Section 8.1.2).

7.4 Proposed WBCT VNAP Implementation and Delivery

It is proposed that once the WBCT VNAP is approved by the DP&E it is to be delivered by Port
Authority using similar noise attenuation approaches to that of the programs administered by RMS and
TINSW.

7.4.1 Environmental Planning and Heritage Considerations
The nearest properties are located within the Inner West Council local government area, and within a
Heritage Conservation Area, with several properties individually listed as local heritage items under

the Leichhardt Local Environmental Plan 2013 and two properties namely: 12B Grafton Street
“Hampton Villa”; and 1 Blake Street “Ewenton” being listed on the State Heritage Register.
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Implementing the WBCT VNAP is likely to be deemed exempt development under the State
Environmental Planning Policy (Exempt and Complying Development Codes) 2008 (Codes SEPP) or
the State Environmental Planning Policy (Infrastructure) 2007 (ISEPP), or as ‘development without
consent’ under the ISEPP as it involves at receiver noise attenuation works for the purpose of
managing (noise) amenity impacts associated with a port facility.

For any proposed ‘development without consent’, the environmental assessment requirements of
Part 5 of the Environmental Planning & Assessment Act 1979 (EP&A Act) would also need to be
considered and may involve appropriate environmental assessments (e.g. Review of Environmental
Factors) together with any associated specialist studies, including heritage impact statements as
appropriate, and consultation with local government, and where required, approval from NSW
Heritage, subject to the extent of any heritage impact.

8 ONGOING NOISE MONITORING AND MANAGEMENT
8.1 Noise Monitoring and Management
8.1.1 Continuous Noise Monitoring System

Port Authority shall install a continuous noise monitoring system on Grafton Street to provide ongoing
noise data with regard to ship noise levels. The noise monitoring would include measurement of
sporadic noise incidents, such as music and announcements while ships berth at WBCT.

A programme of operator-attended monitoring shall be maintained for the first 12 months of the
continuous noise monitor operation in order to correlate the measured noise levels and ensure
consistency between the measurement systems. Beyond the first 12 months operation, operator-
attended monitoring would be undertaken to confirm noise levels, as required by the Port Authority.

8.1.2 Noise Restriction Policy

Port Authority has developed the NIMS Cruise Operations in response to the requirements of Project
Approval (MP 10_0069) Condition D1 (refer Section 2) and to provide feasible and reasonable noise
mitigation and management. The Noise Restriction Policy aims to ensure that restrictions to on-board
announcements and music are strictly observed and that noise from cruise vessels utilising the WBCT
does not trigger the need for further mitigation.

The policy is also consistent with Harbour Masters Directions in relation to the WBCT, which the
expressly prohibits external non-safety announcements and or on-deck music whilst at berth. An
audio recording system will be utilised by Port Authority to investigate reported instances of non-safety
announcements or on-deck music. Port Authority will enforce the policy by firstly warning, then
penalising and potentially excluding non-compliant cruise vessels from utilising the WBCT in
accordance with the requirements of the policy.

A full copy of the Noise Restriction Policy is to be included in the updated Operational NMP Cruise
Operations.

8.2 Recommended Management Plan Updates
8.2.1 Revised Complaints Response Procedure

A revised Port Authority WBCT complaints response procedure is located on the Port Authority
website https://www.portauthoritynsw.com.au/community/community-complaints-procedure/.
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8.2.2 Operational Noise Management Plan

The Operational NMP Cruise Operations will be updated as an outcome of the preparation of and
consultation on the NIMS Cruise Operations, to include the following recommended changes:

e implementation of the WBCT VNAP as described in this report;

e installation of a Continuous Noise Monitoring System as described in Section 8.1.1;

e implementation of the Noise Restriction Policy as described in Section 8.1.2;

e revised Complaints Procedure as described in Section 8.2.1;

e ongoing communication by Port Authority with cruise lines regarding the future deployment of
ships to WBCT and noise impacts on the community; and

e an email notification system introduced by Port Authority, which identifies any changes to shipping
movements to be sent to registered community members who wish to receive it. The website for
registering is https://www.portauthoritynsw.com.au/community/community-notifications/.

SLR Consulting Australia Pty Ltd
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610.13361 Ship Based Sources LO07 141114 - FINAL

Port Authority of New South Wales
Level 4, 20 Windmill Street
Walsh Bay NSW 2000 Australia

Attention:  Mr Ryan Bennett

Dear Ryan

White Bay Cruise Terminal
Mitigation of Ship Noise Sources

Introduction

As part of the White Bay Cruise Terminal Noise Impact Mitigation Strategy — Cruise Operations and
specifically to investigate potential further mitigation measures (as per part 3.2 of the Strategy) SLR
Consulting Australia Pty Ltd (SLR) has been commissioned by the Port Authority of New South Wales to
review the potential attenuation of noise sources from Cruise Ships berthed at the White Bay Cruise
Terminal (WBCT). Three different vessels were investigated which included an on vessel site inspection
with the ship engineer to understand operations when berthed.

Ship Operations when Berthed

Three ships, being the Pacific Jewel, the Pacific Pearl and the Dawn Princess were inspected and
significant on board noise sources identified. The noise levels measured at Grafton Street for the Pacific
Jewel and the Pacific Pearl were typically 50 dBA and 51 dBA, and as such represent typical vessels at
quieter end of the range. Noise levels for the Dawn Princess have ranged from 63 dBA to 67 dBA at
Grafton Street and as such represents vessels at the noisier end of the range..

A summary of the typical ship operations, and hence potential noise sources when berthed are
summarised as follows:

e  Ship power is provided by large diesel generators to provide electricity. Note, the frequency of the AC
supply is 60 Hz, being the standard for marine equipment. The standard configuration consists of four
diesel generators, and for the three ships inspected were 8 megawatt (MW) for each engine. At sea
typically three to four of the generators will be operational, providing electricity to the propulsion room
where two electric engines drive the propellers directly. When the vessel is berthed only one of the
four diesel engines operates, providing of the order of 5 MW of power (7 MW for the Dawn Princess).
Of this power typically 80% is required for ventilation and air-conditioning for the ship. The four diesel
generators are located in the hull of the ship, and in addition an emergency diesel is located above
deck four to provide power in the event of flooding of the main engine room. The emergency diesel
engine is not run when the ship is berthed.

e When berthed there are several ventilation systems operational. These systems are described as
follows:

SLR Consulting Australia Pty Ltd 2 Lincoln Street Lane Cove NSW 2066 Australia
(PO Box 176 Lane Cove NSW 1595 Australia)

T: 6129428 8100 F: 61 29427 8200 E: sydney@slrconsulting.com
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Engine Room or Diesel Driven Generator (DDG) room. Four large axial or centrifugal fans provide
supply air and four large axial fans provide exhaust air for the DDG room. The fans to the DDG
ventilation system are fitted with variable frequency drives (VFDs) on the Pacific Jewel and Pearl
and are scheduled to be fitted to the Dawn Princess within 6 to 8 months. The use of VFDs can
potentially reduce fan operating parameters and therefore noise levels when the fans operate
under reduced load (for example when in port). The DDG fan systems are large in the volume of
air required to both supply fresh air and cool the engine room. Based on their size the DDG
supply and exhaust fans are considered the primary source of ventilation noise.

e Propulsion Electric Motor (PEM) room. Two large supply and discharge fans.
e Evaporators Room. Supply and exhaust fans.
o Purifiers Room. Supply and exhaust fans.

e Accommodation space ventilation systems, providing air for fresh air and heat exchange to the air-
conditioning systems.

Main Noise Sources of Berthed Vessels

Attended measurements of the vessels when berthed have concluded the primary source of noise from the
cruise ships is from the ventilation equipment. It is noted the contribution from the engine exhaust to the
total noise was was not able to be determined (as access would be required to the elevated funnel
discharge to conduct near field measurements), however attended observations did not identify the engine
exhaust noise as significant. Breakout noise from the engine room is not a significant contributor, with
engine noise not audible on the wharf adjacent to the hull.

In order to accurately rank the sources of ventilation noise when the ship is berthed it is necessary to
determine the individual fan source sound power level. This can be determined in two ways. Firstly
detailed information on all the fan parameters (eg type of fan, fan air volume and static pressure) and the
performance of attenuators, length of ductwork and louvers is required. Noting the ships are often at least
20 years old discussions with the ship operators have indicated this information is not available, and
unlikely to be able to be provided by the overseas manufacturers.

Alternatively noise measurements of the individual fan systems can be conducted and sound power levels
determined. Inspections of the ships have indicated that in general supply air is provided by louvres on the
side of the vessel, usually on the upper deck, and fan exhaust is discharged at the funnel area. Attended
measurements of the vessels indicated the supply air louvres for the vessels main ventilation systems are
generally adequately attenuated. Air from the various fan exhausts is generally ducted to the engine
exhaust funnel and discharged adjacent to the funnel. It is also noted that access to the funnel area of the
vessel is not possible (and would probably require a scissor lift to be located on the upper deck for access)
for the measurement of the exhaust fans source noise level and therefore their contribution to the total
noise emissions could not be determined.

Noise Sources and Potential Mitigation Measures

Of the three vessels inspected, the Pacific Pearl and the Pacific Jewel both have mitigation measures fitted
to the ventilation systems, which typically consist of attenuators fitted to the fans or acoustic louvres
provided to the plant room walls. The on board inspections of the ventilation systems for these two ships
did not indicate that any of the accessible supply air or exhaust air louvres dominated the noise emitted
from the ship.

Never the less the largest fan system on the Pacific Pearl and the Pacific Jewel comprised the DDG four
supply fans and four exhaust fans, and when berthed more than one of each of the four pairs were
operational, (for the Pacific Pearl three supply and three exhaust fans operating plus port and starboard
supply fans) however only one of the four generators operated. It is therefore recommended that the
possibility of reducing the number of DDG fans operational when the ship is berthed be investigated.
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The inspection of the Dawn Princess indicated the ship noise emissions were dominated by the engine
room exhaust ventilation system. The large DDG exhaust fans discharged below the funnels on the upper
deck with no attenuation fitted to the fans exhaust, with very high noise levels recorded above the fan
discharge. Potential mitigation measures would be to reduce the number of fan systems operational (four
supply fans and three of four exhaust fans were operating) and depending on feasibility, install attenuators
to the DDG exhaust fans discharges (or provide a common acoustic discharge enclosure). Note, of the
four exhaust fans, the high noise levels measured from the three operational fans inferred no attenuation,
however photos indicate an attenuator may exist on one (or two) of the fans indicating the ship design may
be to run a specific exhaust fan when berthed.

Summary

SLR has been commissioned by the Port Authority of New South Wales to review the potential mitigation
of source noise levels associated with cruise ships when at the WBCT.

Three ships, being the Pacific Jewel, the Pacific Pearl and the Dawn Princess were inspected and
significant on board noise sources identified. The on board noise sources consist primarily of ventilation
systems, being supply and exhaust for the engine room, propulsion room and accommodation associated
heating, cooling and air supply. The exhaust and engine noise from the diesel generators were not
considered to be the significant contributor to the overall ship noise level.

The Pacific Jewel and the Pacific Pearl have mitigation fitted to all the significant ventilation systems via
attenuators and acoustic louvres. The on board inspection did not identify that any of these systems
dominated the overall ship noise emissions. However it was noted for some of the engine ventilation
systems, more than one fan system was operational, and noting when berthed only one of the four diesel
generators operated, the number of associated fan systems may be able to be reduced.

The inspection of the Dawn Princess indicated dominance of the overall ship noise emissions by the
engine room exhaust ventilation system. Potential mitigation measures would be to reduce the number of
fan systems operational, and depending on feasibility, install attenuators to the DDG exhaust fans
discharges.

Yours sincerely,

A oo,

JOHN SLEEMAN
Principal

SLR Consulting Australia Pty Ltd
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Noise Modelling and Results

A 3D computer model was used to predict noise levels at the nearest residential receiver in Grafton
Street. At this location noise monitoring surveys have measured the Pacific Jewel LAeq noise level at
50 dBA on two occasions, and this will be the assumed ship noise level with a single DDG operational.

The noise model consists of all significant noise sources with the model calibrated to the 50 dBA
measured noise level. To determine the individual sound power levels (SWLs) for significant sources
near field measurements were conducted where access to source, such as the supply and return air
louvres was possible. Additionally, reverberant noise level measurements of the DDG exhaust fans
were conducted within the ship funnel to estimate the SWLs of the DDG exhaust fans. Where access
was not possible, such as the elevated DDG engine exhausts, then SWLs were estimated based
manufacturer’s for similar sized diesel engines and the insertion loss provided by absorptive mufflers.

Specific operational parameters (volume and static pressure) for the operation of the DDG exhaust
room fans and DDG comfort fans when the ship is supplied by shore based power are not available,
and for this study are assumed to range from 5 dB to 10 dB below that when operational for a single
DDG operation.

Predicted noise levels for the significant noise sources are presented in Table 1 for DDG (normal) and
shore based power operation.

Table 1  Contribution of Noise Sources at Grafton Street - Normal Operation

Ship Noise Source Estimated Grafton Street Noise Estimated Grafton Street
Level — DDG Operation Noise Level — Shore Based

Power

DDG exhaust room fans 40 dBA 30 to 35 dBA

DDG combustion air supply fans 36 dBA Off

DDG engine exhaust 48 dBA Off

All other sources 40 dBA 39 dBA

Total 50 dBA 40 to 41 dBA

The 50 dBA measured noise level from the Pacific Jewel has been previously analysed to determine
the low frequency content of the noise in response to vibration complaints. The analysis indicated the
Pacific Jewel noise contained low frequency noise, and the source of this low frequency noise is
expected to be from the DDG exhaust, the exhaust room fans and the combustion air supply fans.
Accordingly, by switching off the DDG and the combustion air supply fans, and running the exhaust
room fans at reduced capacity the low frequency noise will be reduced. The reduction in dB will be by
at least the overall reduction in the A-weighted noise level.

Comparison with Potential Alternative Mitigation Solution - Noise Wall

SLR has previously conducted a study into the effectiveness of reducing the noise level from vessels
berthed at the WBCT using a noise wall on the southern side of Grafton Street. The study concluded
a noise wall along Grafton Street of height 11.5 m would provide typically an 8 dB reduction in noise
and a 15.5 m noise wall, typically 16 dB for residences on Grafton Street. However, residences to the
west of Adolphus Street and those in Cameron’s Cove would receive limited benefit as the wall
provides negligible shielding to these areas. The noise wall cost would be of the order of $2.5 —
4 million, dependant on height. In comparison, the cost of shore power is estimated to be of the order
of $36 million for the shore facilities and the additional cost estimated to retrofit the fleet currently
calling at WBCT is in the order of $27 million.
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PART D — OPERATIONS

NOISE AND VIBRATION IMPACTS
Operation Noise Limits — Cruise Ship Days

D1. The Proponent shall design, construct, operate and maintain the project using all reasonable
and feasible precautions and measures to achieve the objective that noise contributions from
activities on Cruise Ship Days associated with the project do not contribute to an exceedance
of the noise criteria specified in Table 1, at those locations and during those periods indicated.
The criteria apply under:

(@) wind speeds up to 3 ms™ (measured at 10 metres above ground level); or
(b) temperature inversion conditions up to 3°C per 100 metres and wind speeds
up to 2 ms™* (measured at 10 metres above ground level).

Table 1 — Noise Criteria (dBA)

Location Day Evening Night
7:00am to 6:00pm 6:00pm to 10:00pm 10:00pm to 7:00am on any day
on any day on any day
I—Aeq LAeq I—Aeq (15- LAeq I—Aeq (15- I—Aeq I—Al
(15-minute) (period) minute) (period) minute) (period) (1-minute)
Grafton Street,
Balmain 56 N/A 54 N/A 49 N/A 55
Donnelly Street
' N/A
Balmain 54 52 N/A 49 N/A 59
Dockside Apartments 60 N/A 57 55 53 46 63
Refinery Drive, Pyrmont 55 N/A 53 47 51 42 61
Oxley Street, Glebe 58 N/A a7 N/A 47 43 57
Camerons Cove, N/A
Balmain 50 48 N/A 45 42 55

Where these criteria cannot be met, the Proponent shall take appropriate measures to limit
any impacts and shall submit a report to the Director General upon the implementation of
those measures. These measures may include operational changes, further on-site
mitigation to infrastructure or off-site mitigation measures. The Proponent shall notify
Leichhardt Council and properties at which the noise criteria was exceeded as to the
circumstances that led to the exceedance and measures to be implemented to address
potential future exceedances.

D2. For the purpose of assessment of noise contributions specified under condition D1 of this
approval, noise from the project shall be:

(@ measured at the most affected point on or within the site boundary at the most sensitive
locations to determine compliance with Laeg(s-minute) @Nd Laeqperioqy NOISE limits;

(o) measured in the free field at least 3.5 metres from any vertical reflecting surface in line
with the worst-affected dwelling facade to determine compliance with Lai-minute) NOIS€
limits; and

(c) subject to the modification factors provided in Section 4 of the New South Wales
Industrial Noise Policy (EPA, 2000), where applicable.

Notwithstanding, should direct measurement of noise from the project be impractical, the
Proponent may employ an alternative noise assessment method deemed acceptable by
OEH (refer to Section 11 of the New South Wales Industrial Noise Policy (EPA, 2000)).
Details of such an alternative noise assessment method accepted by OEH shall be
submitted to the Director-General prior to the implementation of the assessment method.

SLR Consulting Australia Pty Ltd
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D3. Notwithstanding conditions D1 and D2, the terminal buildings are to be designed and
constructed to incorporate the noise mitigation measures committed to in the documents
listed in condition A1 and noise emissions from mechanical plant associated with the building
shall be limited to a maximum sound power level of 92dBA.

Operation Noise Limits — Functions

D4. The Proponent shall design, construct, operate and maintain the project to ensure that the
LA10 noise emitted from Functions shall not exceed the background noise level in an Octave
Band Centre Frequency (31.5Hz — 8kHz inclusive) by more than 5db between 7.00am and
12:00 midnight at the boundary of any affected sensitive receiver.

The Proponent shall ensure that the LA10 noise emitted from Functions shall not exceed the
background noise level in an Octave Band Centre Frequency (31.5Hz — 8kHz inclusive)
between 12:00 midnight and 7.00 am at the boundary of any affected sensitive receiver.

For the purpose of this condition, the LA10 can be taken as the average maximum deflection
of the noise emission from the site.

Operating Hours — Cruise Ship Days and Functions

D5. The Proponent shall only undertake setup, dismantling, delivery or removal of temporary
structures, and amusement rides associated with the project that would generate an
audible noise at any residential premises during the following hours:

(a) 7:00 am to 6:00 pm, Mondays to Fridays, inclusive;
(b) 8:00 am to 1:00 pm on Saturdays; and
(c) at no time on Sundays or public holidays.

D6. Functions that are likely to generate an audible noise at any sensitive receiver shall be limited
to 7:00am to 11:30pm, 4 days in any week, unless otherwise agreed by the Director-General.
All patrons are to vacate the site by 12:00 midnight. The Proponent is to provide appropriate
venue management staff to supervise patrons vacating the site to ensure that noise and
disturbance is minimised.

D7. The operation of amusement rides shall only occur 5 times a year. The operation of
amusement rides and similar outdoor activities shall only be undertaken between 7:00am and
10:00pm Monday to Saturday and between 9:00am and 6:00pm Sundays or public
holidays, unless otherwise agreed by the Director- General.

Operating Activities — Functions

D8. Amusement rides and similar activities, shall only be erected in front of the terminal
building so as to provide effective noise shielding to surrounding residences in Balmain
and Rozelle and other noise sensitive receivers.

D9. Amusement Rides and other equipment to be used outside for functions shall have a
maximum sound power level of 106dBA.

D10. Amplified music other than background music must be confined to inside the terminal
building with all doors and windows closed and the roof sealed. For the purpose of this
condition, ‘background music’ is music that is less than 67 dBA at 10 metres from speakers.

NOISE MONITORING AND REPORTING
Noise Monitoring — Cruise Ship Days

D11. The proponent shall within 12 months of operation undertake monitoring of noise levels from
a representative sample of cruise ships, as defined in the Operational Noise
Management Plan. The monitoring shall confirm that the project is meeting the noise
criteria listed in Condition D1. If the noise monitoring indicates an exceedance of the noise
levels identified in Condition D1, the Proponent shall implement further reasonable and
feasible measures (where required) in accordance with the procedures outlined in the
Operational Noise Management Plan.
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The proponent shall submit a copy of the outcome of the monitoring results to the Director-
General within one month of monitoring being undertaken.

Noise Monitoring — Functions

D12. Noise monitoring shall be carried out for functions incorporating outside activities, from
6:00pm and up to 12:30am. The results of the monitoring shall be forwarded to the
Department on a quarterly basis (with the report required by condition D13) and made
available to the Police and Council upon request. Noise monitoring is to be undertaken in
accordance with AS1055 for outdoor sound level measurements, or a commensurate
method identified in the Operational Noise Management Plan.

D13. At the end of each quarter the Proponent shall prepare a Compliance Summary Report. The
report shall provide a summary of:
(@)  each function held and the number of patrons permitted in each hall;
(b) any event compliance issues for that quarter, particularly in relation to:
i) noise impacts and monitoring results, including complaints received; and
i) trafficimpacts.

The report shall to be integrated into the Compliance Tracking Program required under
condition B38 and made available to the Director-General on request.

COMMUNITY INFORMATION

D14. The Proponent shall notify surrounding residents, Council and the Police fourteen days prior
to functions that are likely to be audible and will involve outdoor activities between 6.00pm
and 11.30pm, including when amusement rides are used on site. The notice shall include the
following:

(a) date and nature of the event;
(b)  the hours of operation for the event and expected numbers;
(c) proposed outdoor activities; and

(d) the name and contact number for an appropriate venue representative. The
representative must be on site for the entire event.

OPERATIONAL ENVIRONMENTAL MANAGEMENT PLAN

D15. The Proponent shall prepare and implement an Operational Environmental Management Plan
that details the environmental management framework, practices and procedures to be
followed during the operation of the project. The Plan shall be consistent with the
Guideline for the Preparation of Environmental Management Plans (DIPNR, 2004). The
Plan shall be prepared in consultation with relevant Government agencies, including but not
limited to the RTA, Transport NSW, NSW Maritime, OEH, Emergency Services and Council,
and shall include, but not necessarily be limited to:

(a) a description of all relevant activities to be undertaken during the operation of the
project, including for cruise ship days and functions;

(o)  statutory and other obligations that the Proponent is required to fulfil during operation,
including all approvals, consultations and agreements required from authorities and
other stakeholders, and key legislation and policies;

(c) a description of the roles and responsibilities for all relevant employees involved in the
operation of the project; and

(d)  details of how the environmental performance of the project will be managed and
monitored, and what actions will be taken to address identified adverse
environmental impacts. In particular the following environmental matters shall be
addressed in the plan:

i) transport and traffic management and site access;
i)  noise management;

iy  air quality and odour management;

iv)  stormwater and water quality management;

v) landscaping maintenance;

vi)  hazards and risks and emergency responses;

vii) energy and water consumption;

SLR Consulting Australia Pty Ltd
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vii)  waste management; and
ix) community consultation, enquiries and complaints system.

The Plan shall be submitted to the Department at least on month prior to operation and
approved by the Director-General prior to the commencement of operations. Nothing in this
approval restricts the Proponent from incorporating the Plan into existing management
systems administered by the Proponent.

As part of the Operational Environmental Management Plan for the project required under
condition D15 of this approval, the Proponent shall prepare and implement:

@)

(b)

(©

an Operational Transport, Traffic and Access Management Plan. The plan is to be
prepared in consultation with the RTA, Transport NSW, Council and Emergency
Services. The plan is to detail measures to manage the operational traffic impacts for
the project, and shall have consideration of the Guide to Traffic and Transport
Management for Special Events. The Plan shall include but not be limited to:

i) standard operational traffic management measures and procedures used during
cruise ship and function operations for a range of expected operational scenarios,
including measures to reduce peak AM and PM vehicle movements;

ii) special events procedures to manage traffic and car parking impacts during
non-standard events (such as arrival of large cruise ships, early arrival or late
departure of cruise ships) that are likely to cause extensive queuing and traffic
delays;

iy  parking arrangements for long term stays;

iv)  priority infrastructure for taxis and hire cars to enter and exit the site during cruise
ship visits;

v)  predicted traffic volumes, types and routes;

vi) aWorkplace Travel Plan to promote the use of the shuttle bus service and public
transport, walking and cycling by employees;

vii) a Transport Access Guide to inform passengers patrons of transport options
to the site, including the shuttle bus service;

viii)  the maintenance of safe pedestrian and cycle access from Robert Street to W hite
Bay Wharf No.5;

ix)  the provision of safe public access to the foreshore; and
x)  a procedure for handling traffic and access complaints that includes recording,
investigating, reporting and follow-up action.

an Operational Noise Management Plan is to be prepared in consultation with
Council. The plan is to detail measures to manage the operational noise impacts for
the project, including but not limited to:

i) identification of noise sources and scenarios associated with the operation of
the project, including for cruise ship days and functions;

i)  noise mitigation measures to be applied during the use of the project during
cruise ship days and functions;

i)  selection of quiet equipment and plant consistent with the noise limit
requirements of this approval,

iv)  maintenance regimes of all equipment to ensure correct working order;

v)  amonitoring and recording regime for cruise ship operations and functions; and

vi) a procedure for handling noise complaints that includes recording,
investigating, reporting and follow-up action.

an Operational Odour Management Plan to outline measures to minimise odour
impacts associated with the operation of the project. The Plan shall include, but not
necessarily be limited to:

i) identification of all point and diffuse sources of odour associated with the operation;

i) adetailed description of the odour mitigation methods and management practices
that will be used to ensure offensive odour impacts do not occur off site;

i) a detailed description of the methods used for monitoring the effectiveness of
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the odour mitigation methods and management practices for all point and diffuse
sources of odour;

details of proposed contingency measures should odour impacts occur; and

a procedure for handling potential odour complaints that includes recording,
investigating, reporting and follow-up action.

an Operational Air Quality Management Plan to detail measures to manage the
air quality impacts of the project and to ensure the operation of the project addresses
the air quality criteria identified in Condition B28. The Plan shall include, but not
necessarily be limited to:

i)

i)
ii)

iv)
v)
vi)

vii)

identification of all sources of sulfur dioxide (SO.) and solid particles
associated with the operation of the project;

identification of potential air quality impacts from the operation of the project;

an air quality monitoring programme to confirm the air quality performance of
the project during cruise ship days;

a description of SO, and solid particle mitigation measures and management
practices that could be implemented should exceedences of the air quality
criteria in Condition B28 occur as a result of the project;

demonstration how the requirements of condition B30 (Shore to Ship Power)
have been considered;

an outline of all responsibilities regarding air quality management for all employees;
and

a periodic review of the air quality management plan, which includes a review of
the extent to which the air quality criteria have been met, complaints from
external stakeholders, effectiveness of mitigation measures and any other
changing circumstances.
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NSW GOVERNMENT VOLUNTARY MITIGATION AND LAND ACQUISITION POLICY (VLAMP)

An extract from the VLAMP is presented below.

Table 1 Characterisation of Noise Impacts and Potential Treatments

Residual Noise Exceeds INP Criteria
By

Characterisation of Impacts

Potential Treatment

0-2 dBA above the project specific
noise level (PSNL)

Impacts are considered to be
negligible

The exceedances would not be
discernible by the average listener and
therefore would not warrant receiver
based treatments or controls

3-5 dBA above the PSNL in the INP
but the development would contribute
less than 1 dB to the total industrial
noise level

Impacts are considered to be marginal

Provide mechanical ventilation/comfort
condition systems to enable windows
to be closed without compromising
internal air quality/amenity

3-5 dBA above the PSNL in the INP
and the development would contribute
more than 1 dB to the total industrial
noise level

Impacts are considered to be
moderate

As for marginal impacts but also
upgraded facade elements like
windows, doors, roof insulation etc to
further increase the ability of the

building facade to reduce noise levels

>5 dBA above the PSNL in the INP

Impacts are considered to be
significant

Provide mitigation as for moderate
impacts and see voluntary land
acquisition provisions below

Voluntary mitigation rights

A consent authority should only apply voluntary mitigation rights where, even with the
implementation of best practice management:

The noise generated by the development would be equal to or greater than 3dB(A) above
the INP project-specific noise level at any residence on privately owned land; or

The development would increase the total industrial noise level at any residence on
privately owned land by more than 1dB(A), and noise levels at the residence are already
above the recommended amenity criteria in Table 2.1 of the INP; or

The development includes a private rail line and the use of that private rail line would
cause exceedances of the recommended acceptable levels in Table 6 of Appendix 3 of
the RING (see Appendix B) by greater than or equal to 3dB(A) at any residence on
privately owned land.

All noise levels must be calculated in accordance with the INP or RING (as applicable).

The selection of mitigation measures should be guided by the potential treatments identified in
Table 1 above.

Voluntary land acquisition rights

A consent authority should only apply voluntary land acquisition rights where, even with the
implementation of best practice management:

The noise generated by the development would be more than 5dB(A) above the project
specific noise level at any residence on privately owned land; or

The noise generated by the development would contribute to exceedances of the
recommended maximum noise levels in Table 2.1 of the INP on more than 25% of any
privately owned land where there is an existing dwelling or where a dwelling could be
built under existing planning controls®; or

The development includes a private rail line and the use of that private rail line would
cause exceedances of the recommended maximum criteria in Table 6 of Appendix 3 of
the RING at any residence on privately owned land.

All noise levels must be calculated in accordance with the INP or RING (as applicable).

2 Voluntary land acquisition rights should not be applied to address noise levels on vacant land other than to vacant
land specifically meeting these criteria.
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RAIL INFRASTRUCTURE NOISE GUIDELINE (APPENDIX 6)
DEFINITION OF FEASIBLE AND REASONABLE MITIGATION

Feasible and Reasonable Mitigation

‘Feasible’ and ‘reasonable’ mitigation is defined as follows.

A feasible mitigation measure is a noise mitigation measure that can be engineered and is practical to
build, given project constraints such as safety, maintenance and reliability requirements. It may also
include options such as amending operational practices (e.g. changing timetable schedules) to
achieve noise reduction.

Selecting reasonable measures from those that are feasible involves judging whether the overall
noise benefits outweigh the overall adverse social, economic and environmental effects, including the
cost of the mitigation measure. To make such a judgement, consider the following.

e Noise impacts:
« existing and future levels, and projected changes in noise levels
« level of amenity before the project, e.g. the number of people affected or annoyed

« any noise performance criteria for the development, e.g. internal noise levels for certain
rooms

« the amount by which the triggers are exceeded.
¢ Noise mitigation benefits:

- the amount of noise reduction expected, including the cumulative effectiveness of
proposed mitigation measures - ideally, a noise wall/mound should be able to reduce
noise levels by at least 5 decibels

« the number of people protected.
e  Cost effectiveness of noise mitigation:

« the total cost of mitigation measures, taking into account the physical attributes of the
site, e.g. topography, geology, and the cost variation to the project given the expected
benefit

« noise mitigation costs compared with total project costs, taking into account capital and
maintenance costs

« ongoing operational and maintenance cost borne by the community, e.g. running air
conditioners or mechanical ventilation.

« Community views:

- engage with affected land users when deciding about aesthetic and other impacts of
noise mitigation measures

- determine the views of all affected land users, not just those making representations,
through early community consultation

- consider noise mitigation measures that have majority support from the affected
community.

Take into account the above considerations when determining which locations should be mitigated
first. In practice, the detail of the mitigation measures applied will largely depend on project-specific
factors. The outcome this process aims to achieve is to balance the project’s benefits for the wider
community against the costs and benefits of mitigation measures. These are the measures that
minimise, as far as practicable, the local impacts of the project. Project approval conditions that flow
from this process should be achievable. They need to provide clarity and confidence for the
proponent, local community, regulators and the ultimate operator that the proposed mitigation
measures can achieve the predicted level of environmental protection.

SLR Consulting Australia Pty Ltd
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Operational Trial

1 INTRODUCTION

As part of the White Bay Cruise Terminal Noise Impact Mitigation Strategy — Cruise Operations and
specifically to investigate potential further mitigation measures (as per part 3.2 of the Strategy), a
noise source operational trial has been conducted. The trial involved reducing the capacity of the
vessel Heating, Ventilation and Air-conditioning (HVAC) equipment, reducing the amount of HVAC
equipment operating and operating equipment on the opposite side of the vessel to the wharf to
potentially reduce noise emissions to residences in Balmain.

The trial was conducted on the Pacific Jewel when berthed at the White Bay Cruise Terminal (WBCT)
on the 20, 27 and 30 of November 2015. For these days the vessel would arrive at approximately
7:00 am in the morning and then depart in the late afternoon. SLR Consulting Australia Pty Ltd (SLR)
was commissioned by the Port Authority of New South Wales to conduct unattended and operator
attended noise measurements during the trial at the nearest residential receivers in Grafton Street,
Balmain. The results of the noise measurements were analysed to determine if changing the
operation of the HVAC machinery results in a net reduction in noise emission from the vessel.

Acoustic Terminology used in this report is shown in Appendix A.

2 TRIAL HVAC OPERATION WHEN BERTHED

The Pacific Jewel is typical of the cruise vessels that use the WBCT, and has four Diesel Drive
Generators (DDG) that supply power for propulsion and ship ventilation, air-conditioning and electrical
power. Typically when cruising three DDGs will be in operation however, when berthed, one DDG is
sufficient to provide power for the vessel. When berthed there are several ventilation systems
operational. These systems are described as follows:

e Engine Room or Diesel Driven Generator (DDG) room. Four large axial or centrifugal fans
provide supply air and four large axial fans provide exhaust air for the DDG room. The fans to the
DDG ventilation system are fitted with variable frequency drives (VFDs). The use of VFDs, can
potentially reduce fan operating parameters and therefore noise levels when the fans operate
under reduced load (for example when in port). The DDG fan systems are large in the volume of
air required to both supply fresh air and cool the engine room. Based on their size the DDG
supply and exhaust fans are considered the primary source of ventilation noise.

e  Propulsion Electric Motor (PEM) room. Two large supply and discharge fans.
e  Evaporators Room. Supply and exhaust fans.
e  Purifiers Room. Supply and exhaust fans.

e Accommodation space ventilation systems, providing air for fresh air and heat exchange to the
air-conditioning systems.

e  Other ‘ancillary’ systems such as the Salt Grill Gallery exhaust.

The HVAC trial was designed by Pencarrow Marine in consultation with the vessel owner, Carnival
Australia, SLR and Port Authority of NSW and is shown in Appendix B. The trial consisted of running
through five scenarios of modified HVAC equipment usage, as compared to the ship’s standard
operating procedures. The five scenarios were selected based on having some potential to reduce
noise emissions from the vessel and having been deemed acceptable to Carnival Australia following a
risk assessment process.

The five scenarios are as follows:

e Transfer machinery ventilation to the opposite side of the wharf. For a ship berthed port side to
the wharf, the machinery ventilation using starboard supply louvres is used and for a ship berthed
starborad side to the wharf, the machinery ventilation using port supply louvres is used. (I.D. 1)

SLR Consulting Australia Pty Ltd
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e Use one (1) DDG combustion supply air fan. Under normal operation a minimum of two (2) fans
will be used, and typically up to four (4) fans used. (I.D. 2)

« In conjunction with ID 2 use two (2) DDG exhaust fans. Under normal operation four (4)
fans would be used (I.D. 2A)

e Utilising the VFD systems installed to ventilation fans, to operate the machinery space operation
at the minimum possible capacity. (1.D. 3)

e  Operate accommodation HVAC to be automatic and at the highest comfortable set point. This
would correspond to minimum capacity of the HVAC system. (1.D. 4)

e Reduce the quantity of accommodation fans to the minimum by shutting down those systems that
are considered of low significance when the ship is berthed. (1.D. 5)

Note, in general, the vessel's DDG ventilation system is operated to ensure reliability of the overall
system. For example, it may be possible to operate one DDG with only one DDG supply fan and one
DDG exhaust fan. However should one fan fail, then the DDG may be required to be shut down
resulting in loss of power to the vessel, hence usually at least two fans normally operate for critical
systems to provide redundancy.

The timing and elements of the trials after the ship berthed and HVAC systems were stabilised were
generally as follows:

Table 1 General Trial Schedule

Time (hh:mm) Task

08:15 Reduction of non-essential accommodation ventilation services. (I.D. 5)

09:15 Transfer DDG supply ventilation to the starboard side of the ship (when berthed port
side to wharf). (1.D 1)

10:45 Transfer DDG supply ventilation to one fan only. (1.D. 2)

12:00 Reduction to two DDG room exhaust air extraction fans. (1.D. 2A)

13:00 Transfer of DDG fan control to VFD. (1.D. 3)

14:00 Return DDG fan control to normal vessel requirements, and return accommodation

HVAC controls to the highest comfort set point. (1.D. 4)

15:15 Trial complete.

Note: the I.D. numbers refer to the Pencarrow Marine Risk Assessment of the corresponding change to the ships normal
HVAC operation.

3 TRIAL RESULTS AND ANALYSIS

3.1 Trial 1 - 20 November 2015

A Bruel and Kjaer 2250 precision sound level (S/N 3005904) was deployed opposite 14B Grafton
Street on the eastern side of the roadway. The meter was configured to record 1 minute statistical

noise levels for the duration of the trial. A graphic summary of the recorded noise levels is shown
below in Figure 1 and in Appendix C in more detail.

SLR Consulting Australia Pty Ltd
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Figure 1 20 November 2015 - 14b Grafton Street Noise Levels

[re——

For each minute the graph displays the LAmax noise level in green, the LAeq noise level in red and the
LAg0 noise level in blue.

The trial element timing on the day was as follows:

Table 2 Trial Schedule — 20 November 2015

Time (hh:mm) Task

08:15 Commenced I.D. 5

09:10 Completed I.D. 5 services returned to normal

09:15 Commenced 1.D. 1 including stoppage of XA 265 D (DDG room exhaust fan) due to

excessive negative pressure. The negative pressure was result of reducing the supply
air, thus to rectify it was necessary to reduce the exhaust air to ‘balance’ air pressure in
the engine room. The reduction was achieve by stopping XA 265 D.

09:15 Commenced I.D. 3 (due to excessive negative pressure as a result of I.D. 1)
10:50 Commenced I.D. 2

12:00 Commenced I.D. 2A

13:00 Commenced I.D. 4

14:00 Machinery space ventilation returned to normal i.e. completion of I.D’s1, 2, 2A, 3
15:15 Completed I.D. 4

The graphs indicate a trend of a general reduction in the ambient after 10:15 of up to 2 dB, with the
level then slightly higher after 13:00 and relatively constant for the remainder of the day. These
changes do not correspond with the timings of the I.D.s. In particular it is noted the LAeq and LA90
noise levels vary significantly throughout the day, as a result of the influence of extraneous noise, and
as such it is not possible to directly correlate changes in the ambient noise level at 14B Grafton Street
with trial timings.

As a result of the influence of extraneous noise on the trial, for the second trial on the 27 November
2015 attended as well as unattended measurements were conducted at 14B Grafton Street. Operator
attended measurements have the potential to ffilter out’ extraneous noise by removing their influence
on the noise measurement results.

3.2 Trial 2 - 27 November 2015
The Bruel and Kjaer 2250 precision sound level (S/N 3005904) was deployed opposite 14B Grafton
Street on the eastern side of the roadway. The meter was configured to record 1 minute statistical

noise levels for the duration of the trial. A graphic summary of the recorded noise levels is shown
below in Figure 2 and in Appendix B in more detail.
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During the trial the ship emergency generator was also being tested, and higher noise levels of
typically 60 dBA where recorded during these events at 10:10 until 10:55, at 11:05, 11:35, 13:20,
13:50 and then 14:10 until 15:00.

Figure 2 27 November 2015 - 14b Grafton Street Noise Levels

For each minute the graph displays the LAmax noise level in green, the LAeq noise level in red and the
LAg0 noise level in blue.

The trial element timing on the day was as follows:

Table 3 Trial Schedule — 27 November 2015

Time (hh:mm) Task

07:40 Commenced 1.D.3

08:30 Commgnced I.D. 1 including stoppage of XA 265 D (DDG room exhaust fan) due to
excessive negative pressure

11:53 Commenced I.D. 2

12:55 Commenced I.D. 2A

14:30 Machinery space ventilation returned to normal i.e. completion of I.D’s 1, 2, 2A, 3.

In addition to the unattended results an attended survey was conducted from 7 am to 3 pm, with the
sound level meter paused by the operator during each 15 minute survey period when the ambient was
influenced by extraneous noise, such as local traffic, aircraft, harbour activity and activity on the WBCT
wharf such as forklifts, buses etc. The attended results are shown as black dots on the graph above,
and provide an indication of the level of continuous noise from the ship HVAC and DDG operation.

Similarly to the graphs of 20 November, the 27 November 2015 graphs indicate a trend of a general
reduction in the ambient after 11:00 of up to 2 dB, however the level is then slightly lower rather than
higher after 1 pm. The attended results however show generally constant levels up to 09:30, then
from 11:00 to 12:00, following the emergency diesel test, and then lower after 12:30.

Similar to the 20 November results the Laeq and LA90 noise levels vary significantly throughout the
day, as a result of the influence of extraneous noise. Furthermore the attended results could not be
correlated to the trial element timing with any certainty.

3.3 Trial 3 - 30 November 2015
The Bruel and Kjaer 2250 precision sound level (S/N 3005904) was deployed opposite 14B Grafton
Street on the eastern side of the roadway. The meter was configured to record 1 minute statistical

noise levels for the duration of the trial. A graphic summary of the recorded noise levels is shown
below in Figure 3 and in Appendix C in more detail.
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Figure 3 30 November 2015 - 14b Grafton Street Noise Levels

xxxxxxxxxxxxxxx

For each minute the graph displays the LAmax noise level in green, the LAeq noise level in red and the
LA90 noise level in blue.

The trial element timing on the day was as follows:

Table 4 Trial Schedule — 30 November 2015

Time (hh:mm) Task

07:45 Commenced I.D. 3

08:55 Commenced I.D. 5

09:20 Comm(_enced I.D_. 1 including stoppage of XA 265 A (DDG room exhaust fan) due to
excessive negative pressure

10:15 Completed I.D. 5 — accommodation fans restarted

11:40 Commenced I.D. 2

12:55 Commenced I.D. 2A

14:15 Machinery space ventilation returned to normal i.e. completion of I.D’s1, 2, 2A, 3

14:15 Commenced I.D. 4

15:15 Completed I1.D.4

Similar to the graphs of 20 and 27 November, the 30 November 2015 graphs indicate a trend of a
general reduction in the ambient after mid-morning of up to 2 dB, however the level constant for the
remainder of the day.

Also consistent with the 20 and 27 November results the LAeq and LA90 noise levels vary significantly
throughout the day, as a result of the influence of extraneous noise.

4 SUMMARY

HVAC trials of the Pacific Jewel were conducted on the 20, 27 and 30 of November 2015 to determine
if changing the operation of the HVAC machinery results in a net reduction in noise from the vessel.

Graphical results of the ambient noise environment sampled at 1 minute intervals for each survey
showed a minor reduction in noise at the nearest residential receivers to the WBCT from mid-morning
until completion of the trials, however the reduction is attributable to the extraneous noise
environment, and corresponds to the morning peak period.

Attended noise measurements confirmed the ambient is significantly influenced by extraneous noise.
During the attended noise survey, the noise measurement was paused during extraneous noise such
that the recorded noise measurement more accurately reflects continuous HVAC and DDG noise from
the Pacific Jewel at the nearest Grafton Street residence. Never the less, correlation between
changes in the HVAC machinery operation and the measured noise level could not be made.

SLR Consulting Australia Pty Ltd
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The noise model of the vessel at the WBCT has been refined to more accurately predict the potential
reductions that would occur as a result of the operational changes to the HVAC equipment. The most
significant are the transfer of the DDG supply ventilation to the starboard side of the ship, and
reduction in the number of DDG exhaust fans. Predictions indicate noise levels should reduce by the
order of 1 dB. This potential 1 dB reduction was not able to be demonstrated through the noise
monitoring, primarily due to the influence of extraneous noise.

SLR Consulting Australia Pty Ltd



Typical Noise Indices

This Report makes repeated reference to certain
noise level descriptors, in particular the LA1o,
LA90 and LAeq and LAmax noise levels.

e The LA10 is the A-weighted sound pressure
level exceeded 10% of a given
measurement period and is utilised
normally to characterise typical maximum
noise levels.

e The Laeq is essentially the average sound
level. It is defined as the steady sound
level that contains the same amount of
acoustical energy as a given time-varying
sound over the same measurement period.
The LAeqg(period) is the measurement
parameter used to describe the average
sound level over the period. For daytime
the period is 7am to 6 pm, for evening
6 pm to 10 pm, and for night-time 10 pm to
7 am.

e The LA9%0 noise level is the A-weighted
sound pressure level exceeded 90% of a
given measurement period and is
representative of the average minimum
background sound level (in the absence of
the source under consideration), or simply
the “background” level.

e The Lamax is simply the maximum noise
level and is often represented by the
LA1(1min), being the level exceeded 1% of
1 minute, ie the noise level exceeded for
0.6 of a second.

Graphical Display of Typical Noise Indices
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Typical Noise Levels

Sound Pressure  Typical Source Subjective
Level (dBA) Evaluation
130 Threshold of pain Intolerable
120 Heavy rock concert  Extremely
110 Grinding on steel noisy
100 Loud car horn at 3 Very noisy
90 m
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with

pneumatic

hammering
80 Kerb side of busy Loud
70 street

Loud radio or

television
60 Department store Moderate to
50 General Office Quiet
40 Inside private office  Quiet to
30 Inside bedroom Very quiet
20 Unoccupied Almost silent

recording studio
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Typical Noise Levels

The following table presents examples of typical
noise levels.

A-Weighting or dBA Noise Levels

The overall level of a sound is usually expressed
in terms of dBA, which is measured using the
“A-weighting” filter incorporated in sound level
meters. These filters have a frequency
response corresponding approximately to that of
human hearing. People’s hearing is most
sensitive to sounds at mid frequencies (500 Hz
to 4000 Hz), and less sensitive at lower and
higher frequencies. Thus, the level of a sound in
dBA is a good measure of the “loudness” of that
sound. Different sources having the same dBA
level generally sound about equally as loud,
although the perceived loudness can also be
affected by the character of the sound (eg the
loudness of human speech and a distant
motorbike may be perceived differently, although
they are of the same dBA level).

Sensitivity of People to Noise Level Changes

A change of up to 3 dBA in the level of a sound
is difficult for most people to detect, whilst a
3 dBA to 5 dBA change corresponds to a small
but noticeable change in loudness. A 10 dBA
change corresponds to an approximate doubling
or halving in loudness
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ABN: 30716310937

P E N‘ ARROW Web : www.pencarrowmarine.com
Mobile : +61 (0) 403 288 234
Email : paul@pencarrowmarine.com

Pacific Jewel — Noise mitigation — HVAC machinery operational strategy — Trial
Trial dates [To Be Confirmed]

Friday 20" November 2015 (07.00 to 18.30)

Friday 27" November 2015 (07.00 to 17.00)

Monday 30" November 2015 (07.00 to 16.00)

To be completed prior to arrival Sydney

Documents to be reviewed by Shipboard personnel involved in trial;

White Bay - Noise mitigation shipboard operational changes 1581
Pacific Jewel — Noise mitigation — Shipboard machinery operational strategy — Trial

Briefing of Technical Department personnel involved with trial to be undertaken by Chief
Engineer, discussion points of note to be communicated to Shore Management well ahead
of planned trial date.

Additional technical staff to be made available if deemed a requirement for monitoring and
machinery assessment during trail period, these will be from existing compliment with
rescheduled duties for the day (i.e. lamp man, hotel wipers to assist, off duty watch
keepers)

Expected timings

06.00 — Pacific Jewel manoeuvring alongside (3 x DDG’s online), planned for PSTQ, Power
Management System selected with DDG 3 or 4 to be the running (in-port) engine upon
completion of manoeuvres.

07.30 — Pacific Jewel alongside, Finished with Engines (FWE) 1 x DDG on-line (No.3 or 4)
08.15 — Plant stabilised and settled for in-port call

08.15 - Reduction of non-essential accommodation ventilation services as per Risk
Assessment I.D. 5

Shutting down accommodation ventilation systems that are considered of low significance
during a turnaround port call.

Example;
HVAC unit serving the provision marshalling area, Salt Grill galley

*NOTE - Technical Team to produce a full list of fan units which will be shutdown.
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Email : paul@pencarrowmarine.com

09.15 — Transfer of machinery space supply ventilation to Stbd supplies as per Risk
Assessment I.D. 1

Assuming vessel berthed PORT SIDE to quay;

Forced air ventilation in operation Forced air ventilation on ‘standby’
XA 264 C—DDG 4 combustion air XA 264 A—DDG 2 combustion air
XA 264 D — DDG 3 combustion air XA 264 B—DDG 1 combustion air
XA 264 K — PEM room supply XA 264 J — PEM room supply

DDG’s in operation or standby: DDG 3 or 4

10.45 — Transfer of DDG ventilation to one supply fan only as per Risk Assessment I.D 2
If DDG 3 in operation then XA 264 D is running with XA 264 A, B & C off (in standby).

If DDG 4 in operation then XA 264 C is running with XA 264 A, B & D off (in standby).

12.00 — Reduction to two (2) DDG room exhaust air extraction fans as per Risk Assessment
I.D 2A

Any two (2) of the below to be selected as the running machinery;

XA 265 A
XA 265 B
XA 265 C
XA 265D

13.00 — Transfer of Machinery Space VFD control to fully automatic in pressure control
mode as per Risk Assessment |.D. 3

Utilising the installed ‘VFD’ system to operate the serviced machinery space ventilation fans
at the minimum possible capacity.

During the White Bay berthing calls the set-point of temperature or pressure control to be at
a level whereby the controlled fans will operate at the lowest possible speed/load.

The set-point to be determined by the User dependent upon the conditions experienced
within the serviced machinery spaces during the port call.

14.00 - Machinery space trail complete — machinery ventilation to return as per vessel
requirements.

14.00 — Accommodation HVAC VFD controls to be set to highest comfortable set point as
per Risk Assessment |.D. 4
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Mobile : +61 (0) 403 288 234
Email : paul@pencarrowmarine.com

The set-point to be determined by the User dependent upon the conditions experienced
within the controlled accommodation spaces during the port call.

This may require preparatory work by the Ventilation Officer to determine most comfortable
set-point for system.

15.15 — Trials complete - ventilation to return as per vessel requirements.

Remote noise monitoring data to review with SLR Consulting
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Noise Trial Graphical Results
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Noise Trial Graphical Results

148 Grafton Street 30-11-2015
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WBCT VNAP DWELLING TREATMENT SCHEMATIC PLAN
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OBSERVATORY HILL WEATHER STATION DATA AUGUST 2014 TO AUGUST 2016

Prevailing Winds
Section 5.3 of the INP, Wind Effects, states:

“Wind effects need to be assessed where wind is a feature of the area. Wind is considered to be a
feature where source to receiver wind speeds (at 10 m height) of 3 m/s or below occur for 30
percent of the time or more in any assessment period in any season.”

Table H1 Seasonal Frequency of occurrence 10 m Wind Velocity - Daytime

Period Calm Wind Direction ~ Wind Speed

(<0.5 mis) +45° 0.5to 2 m/s 2to 3 m/s 0.5to 3 m/s
Annual 0.4% WNW 2.8% 3.6% 6.5%
Summer 0.3% E 2.4% 2.5% 4.9%
Autumn 0.5% WNW 3.1% 4.8% 8.0%
Winter 0.6% WNW 3.8% 4.6% 8.3%
Spring 0.2% WNW 2.3% 3.1% 5.4%

Table H2 Seasonal Frequency of occurrence 10 m Wind Velocity - Evening

Period Calm Wind Direction Wind Speed

(<05 mls) 45° 0.5to 2 m/s 2to 3 m/s 0.5to 3 m/s
Annual 1.2% NE 6.3% 3.6% 9.8%
Summer 0.4% E 6.2% 6.6% 12.8%
Autumn 1.6% NW 8.2% 3.9% 12.1%
Winter 1.9% NW 12.4% 4.9% 17.4%
Spring 0.6% E 6.5% 3.9% 10.4%

Table H3 Seasonal Frequency of occurrence 10 m Wind Velocity - Night-Time

Period Calm Wind Direction ~ Wind Speed

(<0.5 mis) £45° 0.5to 2 m/s 2to 3 m/s 0.5to 3 m/s
Annual 1.2% WNW 7.6% 7.9% 15.5%
Summer 2.1% NE 12.8% 5.2% 18.0%
Autumn 1.1% WNW 8.6% 9.1% 17.8%
Winter 0.4% WNW 4.9% 7.9% 12.8%
Spring 1.3% NW 11.2% 7.5% 18.7%

The prevailing winds less than (or equal to) 3 metres per second (m/s) with a frequency of occurrence
greater than (or equal to) 30% are presented in Table H4 and considered to be relevant to the White
Bay Cruise Terminal in accordance with the INP.

Table H4 Prevailing Seasonal 10 m Wind Velocities In Accordance with the INP

Season Winds +45 degrees <3 m/s with Frequency of Occurrence 2 30%
Daytime Evening Night-Time

Annual Nil Nil Nil

Summer Nil Nil Nil

Autumn Nil Nil Nil

Winter Nil Nil Nil

Spring Nil Nil Nil
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OBSERVATORY HILL WEATHER STATION DATA AUGUST 2014 TO AUGUST 2016

Temperature Inversions

Section 5.2 of the INP, Temperature Inversions, states:

“Assessment of impacts is confined to the night noise assessment period (10.00 pm to 7.00 am),
as this is the time likely to have the greatest impact - that is, when temperature inversions
usually occur and disturbance to sleep is possible.”

“Where inversion conditions are predicted for at least 30% (or approximately two nights per
week) of total night-time in winter, then inversion effects are considered to be significant and
should be taken into account in the noise assessment”.

The seasonal combined evening/night-time temperature gradients and atmospheric stability are
presented in Table H5 and considered to be relevant to WBCT in accordance with the INP.

Table H5 Prevailing Seasonal Temperature Gradients in Accordance with the INP

Stability Frequency of Occurrence - Evening/Night-time Temperature Qualitgtiye

Class Annual  Summer Autumn  Winter Spring %ﬁdolg?ﬁl Description

A 0.0% 0.0% 0.0% 0.0% 0.0% <-1.9 Lapse

A 0.0% 0.0% 0.0% 0.0% 0.0% -1.9t0-1.7 Lapse

B 0.0% 0.0% 0.0% 0.0% 0.0% -1.7t0-1.5 Lapse

C 63.6% 61.5% 63.2% 65.5% 63.8% -1.5t0-0.5 Neutral

D 20.8% 19.2% 21.4% 22.6% 19.5% -05t015 Weak inversion

F 14.2% 17.2% 14.1% 10.7% 15.3% 15to4 Moderate inversion
G 1.4% 2.1% 1.2% 1.1% 1.3% >4.0 Strong inversion
F+G 15.6% 19.2% 15.3% 11.8% 16.7% >1.5 Moderate to Strong

Note 1: °C/100 m = Degrees Celsius per 100 metres.
In accordance with Table H5, the combined evening/night-time frequency of occurrence of moderate to
strong (i.e. >1.5°C/100 m) winter temperature inversions is well less than 30% (being approximately
12%) and therefore not further considered in this assessment in accordance with the INP.
WBCT Noise Model Meteorological Parameters

The resulting annual WBCT noise modelling meteorological parameters are presented in Table H6.

Table H6  Annual WBCT Noise Modelling Meteorological Parameters Neutral Conditions

Period Assessable Air Relative Wind Temperature
Condition Temperature Humidity Velocity Gradient
Daytime Calm 20°C 61% 0mi/s 0°C/100 m
Evening Calm 19°C 68% 0mi/s 0°C/100 m
Night-time* Calm 17°C 76% 0 m/s 0°C/100 m

Note 1:  Night-time neutral meteorological parameters have been adopted for all WBCT noise modelling.
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LAND OWNERSHIP PLAN, STREET ADDRESS AND DWELLING DETAILS

[ Assessed Receivers

- = Site Boundary

ID Street Number Street Name Suburb Usage No. of Land Area (m?)
Floors
la 1 Grafton Street Balmain  Residential 5 3159
b 1 Grafton Street Balmain  Residential 5
1c 1 Grafton Street Balmain  Residential 5
1d 1 Grafton Street Balmain  Residential 5
le 1 Grafton Street Balmain  Residential 5
2 2 Grafton Street Balmain  Residential 2 310
3 4 Grafton Street Balmain  Residential 2 301
4 6 Grafton Street Balmain  Residential 1 315
5 8 Grafton Street Balmain  Residential 2 340
6 10 Grafton Street Balmain  Residential 1 1042
7 12 Grafton Street Balmain  Residential 2 197
8 12A Grafton Street Balmain  Residential 2 190
9 128" Grafton Street Balmain Residential 2 1401
10 1/14 Grafton Street Balmain Residential 3 741
11 2/14 Grafton Street Balmain Residential 3 741
12 3/14 Grafton Street Balmain  Residential 3 741
13 4/14 Grafton Street Balmain  Residential 3 772
14 14B Grafton Street Balmain Residential 2 436
15 16 Grafton Street Balmain Residential 2 190
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ID Street Number Street Name Suburb Usage No. of Land Area (m3)
Floors

16 18 Grafton Street Balmain  Residential 2 190
17 20 Grafton Street Balmain Residential 2 198
18 22 Grafton Street Balmain Residential 2 189
19 24 Grafton Street Balmain Residential 2 198
20 26 Grafton Street Balmain  Residential 2 194
21 28 Grafton Street Balmain  Residential 2 188
22 30 Grafton Street Balmain  Residential 2 196
23 32 Grafton Street Balmain Residential 2 193
24 34 Grafton Street Balmain Residential 2 186
25 17 Blake Street Balmain  Residential 4 2215
26 Ewenton Street Balmain  Residential 2 1415
27 Ewenton Street Balmain  Residential 1 272
28 Ewenton Street Balmain  Residential 1 237
29 8A Ewenton Street Balmain  Residential 2 537
30 10 Ewenton Street Balmain  Residential 2 1120
31 12 Ewenton Street Balmain Residential 2 781
32 14 Ewenton Street Balmain  Residential 2 312
33  14A Ewenton Street Balmain  Residential 3 435
34 2 Wallace Street Balmain Residential 1 938
35 13 Adolphus Street  Balmain  Residential 2 200
36 15 Adolphus Street  Balmain  Residential 2 196
37 17 Adolphus Street  Balmain  Residential 1 164
38 18A Adolphus Street  Balmain  Residential 2 1248
39 19 Adolphus Street  Balmain  Residential 1 154
40 20 Adolphus Street  Balmain  Residential 2 229
41 21 Adolphus Street  Balmain  Residential 2 183
42 22 Adolphus Street  Balmain  Residential 2 204
43 23 Adolphus Street  Balmain  Residential 2 181
44 25 Adolphus Street  Balmain  Residential 3 226
45 27 Adolphus Street  Balmain  Residential 1 152
46 29 Adolphus Street  Balmain  Residential 1 158
47 31 Adolphus Street  Balmain  Residential 1 158
48 33 Adolphus Street  Balmain  Residential 1 180
49 1 Vincent Street Balmain  Residential 2 255
50 2 Vincent Street Balmain Residential 1 320
51 3 Vincent Street Balmain Residential 2 153
52 4 Vincent Street Balmain Residential 2 310
53 5 Vincent Street Balmain  Residential 2 162
54 6 Vincent Street Balmain  Residential 2 267
55 7 Vincent Street Balmain  Residential 2 321
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ID Street Number Street Name Suburb Usage No. of Land Area (m3)
Floors

56 10 Vincent Street Balmain  Residential 2 295
57 11 Vincent Street Balmain Residential 3 206
58 12 Vincent Street Balmain Residential 2 221
59 12A Vincent Street Balmain Residential 1 221
60 13 Vincent Street Balmain  Residential 2 218
61 14 Vincent Street Balmain  Residential 2 467
62 15 Vincent Street Balmain  Residential 2 196
63 16 Vincent Street Balmain Residential 3 605
64 17 Vincent Street Balmain Residential 2 87
65 18 Vincent Street Balmain Residential 2 196
66 19 Vincent Street Balmain  Residential 2 142
67 21 Vincent Street Balmain  Residential 2 152
68 23 Vincent Street Balmain  Residential 2 139
69 25 Vincent Street Balmain  Residential 2 145
70 27 Vincent Street Balmain Residential 2 142
71 1 Waite Avenue Balmain Residential 2 227
72 2 Waite Avenue Balmain  Residential 1 TBA
73 4 Waite Avenue Balmain  Residential 2 101
74 5 Waite Avenue Balmain  Residential 2 398
7% 6 Waite Avenue Balmain  Residential 2 95
76 7 Waite Avenue Balmain Residential 2 257
7 8 Waite Avenue Balmain Residential 2 114
78 26 Stephen Street Balmain  Residential 2 177
79 28 Stephen Street Balmain  Residential 2 184
80 30 Stephen Street Balmain  Residential 1 183
81 31 Stephen Street Balmain  Residential 1 248
82 32 Stephen Street Balmain  Residential 1 184
83 33 Stephen Street Balmain  Residential 1 240
84 34 Stephen Street Balmain  Residential 1 180
85 35 Stephen Street Balmain  Residential 2 146
86 36 Stephen Street Balmain  Residential 1 102
87 37 Stephen Street Balmain  Residential 2 107
88 38 Stephen Street Balmain  Residential 2 232
89 39 Stephen Street Balmain  Residential 2 100
90 40 Stephen Street Balmain  Residential 2 232
91 41 Stephen Street Balmain  Residential 2 101
92 36 Ann Street Balmain Residential 2 167
93 20 Jane Street Balmain Residential 2 194
94 22 Jane Street Balmain  Residential 2 273
95 24 Jane Street Balmain  Residential 1 632
96 26 Jane Street Balmain  Residential 2 360
97 28 Jane Street Balmain Residential 2 260
98 9 Donnelly Street Balmain  Residential 2 217
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ID Street Number Street Name Suburb Usage No. of Land Area (m3)
Floors
99 9A Donnelly Street Balmain  Residential 2 145
100 11 Donnelly Street Balmain  Residential 3 346
101 13 Donnelly Street Balmain  Residential 3 543
102 15 Donnelly Street Balmain  Residential 3 335
103 17 Donnelly Street Balmain  Residential 2 341
104 19 Donnelly Street Balmain  Residential 2 708
105 21 Donnelly Street Balmain  Residential 2 397
106 23 Donnelly Street Balmain  Residential 2 175
107 25 Donnelly Street Balmain  Residential 2 135
108 27 Donnelly Street Balmain  Residential 2 120
109 29 Donnelly Street Balmain  Residential 2 125
110 31 Donnelly Street Balmain  Residential 2 128
111 33 Donnelly Street Balmain  Residential 2 291
112 35 Donnelly Street Balmain  Residential 2 278
113 39 Donnelly Street Balmain  Residential 2 207
114 41 Donnelly Street Balmain  Residential 2 183
115 43 Donnelly Street Balmain  Residential 2 174
116 45 Donnelly Street Balmain  Residential 2 335
117 47 Donnelly Street Balmain  Residential 2 183
118 49 Donnelly Street Balmain  Residential 2 203
119 51 Donnelly Street Balmain  Residential 3 796
120 Bradford Street Balmain  Residential 3 152
121 Bradford Street Balmain  Residential 3 139
122 14 Bradford Street Balmain Residential 2 209
123 16 Bradford Street Balmain Residential 2 131
124 18 Bradford Street Balmain Residential 2 247
125 20 Bradford Street Balmain  Residential 2 272
126 22 Bradford Street Balmain Residential 2 282
127 24 Bradford Street Balmain Residential 2 392
128 26 Bradford Street Balmain Residential 1 228
129 28 Bradford Street Balmain Residential 1 240
130 30 Bradford Street Balmain  Residential 2 329
131 32 Bradford Street Balmain  Residential 2 142
132 34 Bradford Street Balmain  Residential 2 185
133 36 Bradford Street Balmain Residential 2 190
134 38A Bradford Street Balmain Residential 2 191
135 38 Bradford Street Balmain Residential 2 197
Note 1: Heritage listed house “Hampton Villa” including interiors.
Note 2: Heritage listed house “Ewenton” including gatepost, fig trees and interiors.
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PROPERTIES ELIGIBLE FOR WBCT VNAP - LOCATION PLAN

——
. o p——

Ba § el b

.........

el * >

LR e o &S NI

Operating Intrusive Noise Level

[ <55 dBA (Properties Included in Noise Model but Not Eligible)
[ >=55 dBA (Properties Included in Noise Model and Eligible)
- = Site Boundary

SLR Consulting Australia Pty Ltd
















































































https://www.portauthoritynsw.com.au/sydney-harbour/daily-vessel-movements/
https://www.portauthoritynsw.com.au/sydney-harbour/daily-vessel-movements/
https://www.portauthoritynsw.com.au/cruise/cruise-schedule/
https://www.portauthoritynsw.com.au/community/community-notifications/
https://www.portauthoritynsw.com.au/community/community-notifications/






https://www.portauthoritynsw.com.au/community/community-complaints-procedure/
https://www.portauthoritynsw.com.au/community/community-complaints-procedure/






https://www.portauthoritynsw.com.au/community/community-notifications/






































































































mailto:noisestrategy@portauthoritynsw.com.au
































































































































































	Appendix C - NIMS Interim Report Consolidated FINAL 1 April 2015.pdf
	xxx.pdf
	1 Introduction
	2 Context
	3 Results
	3.1 Noise barriers
	3.2 Architectural (residential) façade treatment
	3.3 At-source (on-ship) noise control measures
	3.4 Shore power

	4 Analysis of Options
	4.1 Noise barrier
	4.2 Architectural (residential) façade treatment
	4.3 At-source (on-ship) noise control measures
	4.4 Shore power

	5 Vibration Assessment
	6 Monitoring 
	Appendix A – Supporting Reports



