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Glossary of Acoustic Terms 

Term Definition 

dB Decibel is the unit used for expressing the sound pressure 
level (SPL) or power level (SWL) in acoustics.  The picture 
below indicates typical noise levels from common noise 
sources. 

 

dB(A) Frequency weighting filter used to measure ‘A-weighted’ 
sound pressure levels, which conforms approximately to the 
human ear response, as our hearing is less sensitive at very 
low and very high frequencies. 

LAeq(period) 

Equivalent sound pressure level: the steady sound level that, 
over a specified period of time, would produce the same 
energy equivalence as the fluctuating sound level actually 
occurring. 

LA10(period) The sound pressure level that is exceeded for 10% of the 
measurement period. 

LA90(period) The sound pressure level that is exceeded for 90% of the 
measurement period. 

LAmax The maximum sound level recorded during the measurement 
period. 

Noise sensitive receiver An area or place potentially affected by noise which includes: 

A residential dwelling. 
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Term Definition 

An educational institution, library, childcare centre or 
kindergarten. 

A hospital, surgery or other medical institution. 

An active (e.g. sports field, golf course) or passive (e.g. 
national park) recreational area. 

Commercial or industrial premises. 

A place of worship. 

Rating Background Level 
(RBL) 

The overall single-figure background level representing each 
assessment period (day/evening/night) over the whole 
monitoring period. 

Feasible and Reasonable  

(Noise Policy for Industry 
Definition) 

Feasible mitigation measure is a noise mitigation measure 
that can be engineered and is practical to build and/or 
implement, given project constraints such as safety, 
maintenance and reliability requirements.  

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 a judgement, consider the following: 

Noise impacts 

Noise mitigation benefits 

Cost effectiveness of noise mitigation 

Community views. 

 

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

1.1 Background 

RAPT Consulting has been engaged to undertake a noise and vibration assessment for NGH 
Environmental as part of a Review of Environmental Factors (REF) for the proposed Maritime 
Heritage Precinct (MHP) - Marina in Pyrmont Bay.   

1.2 Proposal Description 

Roads and Maritime Services (Roads and Maritime) proposes to construct a marina 
consisting of two new wharves, pontoons and a Small Vessel Marina next to the Australian 
National Maritime Museum (ANMM) (the ‘Proposal’) in Pyrmont Bay (refer to Figure 1-1). The 
marina would accommodate a variety of vessels, including the operational vessels of the 
Sydney Heritage Fleet, together with the SS South Steyne and other visiting vessels. 

Key features of the Proposal would include: 

 Construction of two high capacity wharves including: 

o North Wharf – about 135 metres long by 10 metres wide with a 2,000 tonne 
capacity 

o South Wharf – about 149 metres long by 10 metres wide with a 6,000 tonne 
capacity 

 Construction of a pontoon next to Wharf 7, referred to as the Wharf 7 Pontoon 

 Construction of a Small Vessel Marina between the North Wharf and the South Wharf 
for smaller vessels 

 Decommissioning and pile removal of the existing Pyrmont Bay Ferry Pontoon 
including demolition and removal of the existing ferry wharf concrete approach deck 
and gangway and removal of the ferry bumper guard and associated piles 

 Construction of a new Pyrmont Bay Ferry Pontoon located at the end of the new 
North Wharf, this may include: 

o Temporary use of the Casino Wharf for existing ferry operations during 
construction (refer to Figure 1-3); or  

o Staging the construction of the South Wharf and North Wharf and moving the 
Pyrmont Bay Ferry Pontoon to the end of the new Northern Wharf once it has 
been built. This would include temporary use of the Casino Wharf   

 Partial demolition and reconstruction of sections of the southern boardwalk and 
removal of timber piles for the construction of the North Wharf and South Wharf 

 Construction of steps down to the water near the boardwalk 

 Installation of fenders 
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 Installation of wharf furniture including lighting, gates, seating, shade structure, bins 
and signage 

 Construction of an electrical kiosk in Pyrmont Bay Park connecting to the Proposal 

 Connection of other services from land to the Proposal including water, fire, 
communications, compressed air, security and sewer  

 Provision for future installation of an oily water separator 

 Relocation and permanent berthing of the operational vessels of the Sydney Heritage 
Fleet (SHF) with consideration to the Bays Precinct Strategy 

 Berthing of a variety of vessels including the SS South Steyne and other visiting 
vessels 

Transport for NSW would continue to operate the Pyrmont Bay Ferry Pontoon. 

The Proposal has been designed with collaboration between Roads and Maritime and the 
ANMM. It is intended that ANMM would lease the marina from Roads and Maritime for the 
establishment of a Maritime Heritage Precinct (MHP) including:   

 Opening of the SHF and visiting vessels to the public, including associated public 
programs (including interpretation and guided tours) which by combination with the 
ANMM’s national collection, would create the largest fleet of heritage vessels in the 
southern hemisphere 

 Establishing ANMM operations (ticketed visitation to the vessels and other public 
programs, events and festivals)  

 Operation of the SS South Steyne as a multi-use function centre including functions 
and events with live music, food and beverage and museum purposes (weddings, 
education, exhibitions, lectures and events)  

Consent for the operation of the Proposal as a Maritime Heritage Precinct, including museum 
operations by the ANMM and SHF, opening of the vessels to the public and the use of the SS 
South Steyne for functions, would be sought by separate impact assessments and approvals.  
The scope of this assessment focusses on the Proposal to construct and operate a marina as 
described above.  

The Proposal is located on the western side of Pyrmont Bay within the suburb of Pyrmont. 
Pyrmont is within the Sydney local government area (LGA) on the southern side of Sydney 
Harbour with Sydney’s central business district to the east. 

The surrounding area is predominately comprised of commercial uses to the west and south 
with residential apartments located above ground floor, and commercial uses on the south 
western corner of Pirrama Road and Murray Street. North and north-west of the site are 
Sydney Wharf Apartments, Maritime Heritage Centre and a recreational park. Darling 
Harbour, one of Sydney’s major maritime, entertainment and tourist hubs is located to the 
east and south. Tourist accommodation is located further east and south on the fringe of 
Sydney’s central business district. 



 

NGH Environmental  

181205 Noise Assessment – Maritime Heritage Precinct – Marina, December - 2018. 8 
 

1.3 Major Design Features 
North Wharf and South Wharf 

The North Wharf would be constructed to berth about four maritime heritage vessels. This 
may include vessels such as the Carpentaria, SS South Steyne, John Oxley and the 
Waratah.  

The North Wharf would be a high capacity wharf with a deck constructed to 2.4 metres AHD. 
It would be about 135 metres long by 10 metres wide with a 2,000 tonne capacity. The North 
Wharf would include about 19 rows including two piles each (a total of about 38 piles), 18 
reinforced concrete headstocks and a reinforced concrete deck (poured in-situ and pre-cast 
concrete). The relocated Pyrmont Bay Ferry Pontoon would also be located off the end of the 
North Wharf. The North Wharf would also include a floating pontoon and gangway for access 
to maritime heritage vessels such as the Waratah. The floating pontoon would be about 10 
metres long by three metres wide and be attached to steel piles. The floating pontoon would 
not extend beyond the line of the North Wharf. 

The South Wharf would be constructed to berth one maritime heritage vessel and a visiting 
vessel up to about 6,000 tonnes. This may include vessels such as the James Craig 
(maritime heritage vessel) and the RV Investigator (visiting vessel).  

The South Wharf would be a high capacity wharf with a deck constructed to 2.4 metres AHD. 
It would be about 149 metres long by 10 metres wide with a 6,000 tonne capacity. The South 
Wharf would include about 19 rows including two piles each (a total of about 42 piles), 18 
reinforced concrete headstocks and a reinforced concrete deck (poured in-situ and pre-cast 
concrete). 

Wharf 7 Pontoon  

The Wharf 7 Pontoon would be constructed next to Wharf 7 and berth about two maritime 
heritage vessels that may include the Boomerang and Lady Hopetoun. The Wharf 7 pontoon 
would be a floating pontoon measuring about 40 metres by four metres and attached to four 
steel piles. A gangway would attach the Wharf 7 Pontoon to a new landing adjacent to the 
Wharf 7 deck.  

Small Vessel Marina  

The Small Vessel Marina would be constructed between the North Wharf and the South 
Wharf for about five smaller maritime heritage vessels that may include the Kookaburra II, 
Protex, Berrima, Harman and Currawong. The Small Vessel Marina would be a floating 
pontoon with four perpendicular pontoon fingers and a gangway. The Small Vessel Marina 
would be attached to about 11 steel piles.  

Relocated Pyrmont Bay Ferry Pontoon 

The Pyrmont Bay Ferry Pontoon would be relocated at the end of the new North Wharf. If 
practicable the existing floating Pyrmont Bay Ferry Pontoon would be reused. The Pyrmont 
Bay Ferry Pontoon measures about 20 metres by nine metres and would be attached to  four 
steel piles. A gangway would attach the Pyrmont Bay Ferry Pontoon to the North Wharf. If 
practicable, the current gangway for the Pyrmont Bay Ferry Pontoon would be reused.  
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Southern Boardwalk 

Works to the Southern Boardwalk would include partial demolition and reconstruction of 
sections of the southern boardwalk and Lot 20 boardwalk and removal of timber piles for the 
construction of the North Wharf and South Wharf. The height of the new Southern Boardwalk 
would be raised to tie-in with the existing boardwalk. The boardwalk would be reconstructed 
with Fibre Reinforced Polymer (FRP) girders and decking and concrete and/or stainless steel 
supports.  

Steps down to the water would be constructed from the southern boardwalk from FRP and 
measure about 20 metres by five metres and attach to about four steel piles. 

Figure 1-1 and Figure 1-2 show the proposed marina below.



 

 
Figure 1-1 Proposed MHP (shown in brown) 



 

 

Figure 1-2 View of Proposed MHP from North-East 

 
Figure 1-3 Location of the Casino Wharf 
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1.4 Limitations 
The purpose of this report is to provide an independent noise and vibration assessment for 
the proposed Maritime Heritage Precinct (MHP) – Marina in Pyrmont Bay. 

It is not the intention of the assessment to cover every element of the ambient environment, 
but rather to conduct the assessment with consideration to the prescribed work scope. 

The findings of the assessment represent the findings apparent at the date and time of the 
assessment undertaken. It is the nature of environmental assessments that all variations in 
environmental conditions cannot be assessed and all uncertainty concerning the conditions of 
the ambient environment cannot be eliminated. Professional judgement must be exercised in 
the investigation and interpretation of observations. 

In conducting this assessment and preparing the report, current guidelines for noise and 
vibration were referred to. This work has been conducted in good faith with RAPT 
Consulting’s understanding of the client’s brief and the generally accepted consulting 
practice. 

No other warranty, expressed or implied, is made as to the information and professional 
advice included in this report. It is not intended for other parties or other uses. 
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2. Methodology 

The noise and vibration assessment was prepared with consideration to the following: 

• Interim Construction Noise Guideline (ICNG) (DECCW, 2009c). 
• Noise Policy for Industry (NPfI) (EPA, 2017) 
• Assessing Vibration: a technical guideline (DEC, 2006) 
• British Standard BS6472–1992, Evaluation of human exposure to vibration in 

buildings (1–80 Hz) 
• British Standard BS7385.2 - 1993 Evaluation and Measurement for Vibration in 

Buildings, Part 2 - Guide to damage levels from ground borne vibration 
• German Standard DIN 4150-3 (1992-02): Structural vibration – Effects of vibration on 

structures (the German Standard DIN 4150-3). 
• Construction Noise and Vibration Guideline (CNVG) (Roads and Maritime, 2016) 

The noise and vibration assessment reviewed how the proposed activities, methods and 
staging described in Section 5, and the operation of the Proposal, would affect noise and 
vibration sensitive receivers in the local area.  

The following key tasks were completed during assessment: 

• Identification of appropriate background noise levels  
• Identification of the criteria described in Section 4 
• Identification of type of sensitive receivers 
• Assessment of the noise and vibration impact 
• Identification of feasible and reasonable additional mitigation measures. 

2.1 Noise assessment 

2.1.1 Construction 

Rapt Consulting prepared a detailed quantitative noise assessment for the Proposal with 
consideration to the ICNG and CNVG. A detailed quantitative assessment is required due to 
the number of receivers, the duration of construction and as the Proposal would require Out 
Of Hours Work (OOHW).  

Common receivers were grouped into Noise Catchment Areas (NCA) for the construction 
noise assessment (refer to Figure 2-1). NCA combines the receivers affected by the same 
works and located at similar distances from the noise generating activity to assist with 
assessment, consultation or notification. 

As the Proposal would require OOHW for more than two consecutive nights, and with 
consideration to the ICNG, a sleep disturbance assessment has also been completed.   

To establish ambient and background noise levels, unattended noise monitoring for a period 
of one week was undertaken at level 1, Wharf 7, 58 Pirrama Rd, Darling Harbour from April 
23 to April 30, 2018 using an RION NL-42 Type 2 noise logger within calibration. These 
loggers are capable of measuring continuous sound pressure levels and are able to record 
LAmin, LA90, LA10, LAmax and LAeq noise descriptors. The instrument was programmed to 
accumulate environmental noise data continuously over sampling periods of 15 minutes for 
the entire monitoring period. The site was selected as it was indicative of the overall ambient 
noise environment for the Proposal and is in close proximity to 58 Pirrama Road residences 
which are the closest potentially affected residences to the Proposal. Additionally, it is a 
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secure location where monitoring equipment could be left minimising the risk of theft or 
vandalism. The noise monitoring location is provided in Figure 2-2 and Figure 2-3.  

Project noise goals were established based on the background noise monitoring results in 
accordance with the ICNG.  Noise from construction and operation of the Proposal was 
compared to the project noise goals.  

For construction, a maximum noise level assessment (sleep disturbance) has been 
undertaken with consideration to the ICNG.  

The site compound is located immediately adjacent to the Proposal and would use similar 
plant and equipment for the purposes of storage, material deliveries, utility augmentation, site 
office and vehicle parking.  No piling equipment or piling activities would be undertaken in the 
designated site compounds.  As such the construction noise assessment includes the 
Proposal and presents a worst-case estimate of noise levels that captures the use of the site 
compound.  

A construction noise and vibration management plan (CNVMP) has been recommended 
particularly for where construction noise was identified as potentially exceeding established 
noise goals and for management of maximum noise levels. 

2.1.2 Operation 

The ambient and background noise levels from the ambient noise monitoring described 
above was used for the operational noise assessment.  Project operational noise goals were 
established based on the noise monitoring results.  Project operations were assessed through 
acoustic modelling. Acoustic modelling was undertaken using Bruel and Kjaer’s “Predictor” to 
predict the effects of site noise. Predictor is a computer program for the calculation, 
assessment and prognosis of noise propagation.  Predictor calculates environmental noise 
propagation according to ISO 9613-2, “Acoustics – Attenuation of sound during propagation 
outdoors”.  Terrain topography, ground absorption, atmospheric absorption and relevant 
shielding objects are taken into account in the calculations. For operations, a maximum noise 
level assessment (sleep disturbance) has been undertaken with consideration to the NPfI.  

While compliance is expected for operation of the Pyrmont Bay Ferry Pontoon, it is 
recommended that any risk of noise be captured in a site operational noise management plan 
(ONVMP).   
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Figure 2-1 Proposal Receivers and Noise Catchment Areas 
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Figure 2-2 Noise Monitoring Location 

 
Figure 2-3 Noise Logging Location 
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2.2 Vibration assessment 

2.2.1 Construction 

A desktop vibration assessment has been undertaken with consideration to the CNVG. The 
construction vibration assessment includes an assessment of impacts to human exposure 
and building damage.  

Currently, there is no Australian Standard that sets the criteria for the assessment of building 
damage caused by vibration. Guidance of limiting vibration values is attained from reference 
to the following International Standards and Guidelines: 

• Assessing Vibration: a technical guideline (DEC, 2006) 
• British Standard BS7385.2 - 1993 Evaluation and Measurement for Vibration in 

Buildings, Part 2 - Guide to damage levels from ground borne vibration 
• German Standard DIN 4150-3 (1992-02): Structural vibration – Effects of vibration on 

structures (the German Standard DIN 4150-3). 

Vibration goals were established utilising the abovementioned guidelines.  Typical vibration 
levels for construction operations were assessed compared to these goals.  Management of 
vibration has been recommended through the implementation of a CNVMP. 

2.2.2 Operation 

A desktop assessment of operational vibration impacts was undertaken by comparing 
vibration levels to human degree of perception as shown in Table 5-10. Recommendations 
have been provided for managing operational vibration as part of the ONVMP. 
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3. Existing Environment 

3.1 Proposal Area 
The Proposal would be located to the north of the existing ANMM and to the east of the Wharf 
7 building.  The surrounding area is highly urbanised with a combination of dense residential 
and commercial receivers.  The surrounding area has been divided into noise catchment 
areas (NCA’s) and are provided in Figure 2-1. 

Noise catchment areas and surrounding land uses are further described in Table 3-1. 

Table 3-1 Noise Catchment Areas and Surrounding Land Uses 

NCA Distance from 
Proposal 
(metres) 

Description Receiver 
Type 

NCA 1 40 56 Pirrama Road Pyrmont East (45 units) Residential 

80 56 Pirrama Road Pyrmont West (59 units) Residential 

70 1 Murray Street Pyrmont Residential 

120 65 Pirrama Road Pyrmont Residential  

200 Lyric Theatre 55 Pirrama Road Pyrmont Commercial 

220 Star Casino 46 Pirrama Road Pyrmont Commercial 

40 Wharf 7/58 Pirrama Road Pyrmont Commercial 

80 Wharf 10 Pirrama Road Pyrmont Commercial 

NCA 2 350 8 Wharf Crescent Pyrmont Residential 

450 3 Darling Island Road Pyrmont Residential 

375 1 Darling Island Road Pyrmont Commercial 

550 26-32 Pirrama Road Jones Bay Wharf Commercial 

NCA 3 950 Balmain East Headland Residences Residential 

NCA 4 350 Barangaroo (Future) Residential Apartments Residential 

250 5 – 25 Lime Street Sydney Commercial 

300 1 Shelly Street Sydney Commercial 

3.2 Ambient Noise Environment 
During site visits it was noted that existing road and marine traffic, commercial and industrial, 
and some wildlife sources primarily described the ambient noise environment and was typical 
of a heavily developed urban area.   
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Logged data was reviewed and filtered to exclude any data affected by adverse weather 
conditions during the monitoring period. Weather data was obtained from The Bureau of 
Meteorology (BoM) operated Automatic Weather Station at Fort Denison which given the 
close proximity to the Proposal site is considered indicative of the local ambient 
meteorological environment.  The LA90 descriptor is used to measure the background noise 
level. This descriptor represents the noise level that is exceeded for 90 per cent of the time 
over a relevant period of measurement.  The LA90 descriptor is used to establish the Rating 
Background Noise Level (RBL), which is the overall single-figure background level outlined in 
the NSW publication Noise Policy for Industry (NPfI) representing each assessment period 
(day/evening/night) over the whole monitoring period.  LAeq is the time-averaged sound 
pressure level. The value of the A-weighted sound pressure level of a continuous steady 
sound that, with a measurement time interval T, has the same mean square sound pressure 
level as a sound under consideration with a level that varies with time. The noise monitoring 
results are provided in Table 3-2 below. 
Table 3-2 Ambient and Background Noise Levels 

Descriptor Noise Level dB(A) Time Interval 

LAeq(15hr) 57.1 7:00am - 10:00pm 

LAeq(9hr) 52.7 10:00pm – 7:00am 

LAeq(24hr) 55.8 12:00am – 12:00am 

LAeq(1hr) Day 58.8 7:00am - 10:00pm 

LAeq(1hr) Night 55.3 10:00pm – 7:00am 

LA90 Day 52.9 7:00am - 6:00pm 

LA90 Evening 53.5 6:00pm - 10:00pm 

LA90 Night 48.2 10:00pm - 7:00am 
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4. Noise and Vibration Criteria 

4.1 Construction Noise 

Construction noise is assessed with consideration to the CNVG and the ICNG. The ICNG is a 
non-mandatory guideline that is usually referred to by local councils and other NSW 
government entities when construction / demolition works require development approval. The 
ICNG recommend standard hours for construction activity as detailed in Table 4-1. 

Table 4-1 ICNG Recommended Construction Hours 

Work type Recommended standard hours of work 

Normal construction Monday to Friday: 7 am to 6 pm. 

Saturday: 8 am to 1 pm. 

No work on Sundays or Public Holidays. 

Blasting Monday to Friday: 9 am to 5 pm. 

Saturday: 9 am to 1 pm. 

No work on Sundays or Public Holidays. 

The ICNG provides noise management levels for construction noise at residential and other 
potentially sensitive receivers. These management levels are to be calculated based on the 
adopted RBL at nearby locations. Examples of other noise-sensitive businesses are theatres 
such as the Lyric Theatre. The ICNG recommends the recommended ‘maximum’ internal 
noise levels in AS 2107 Acoustics – Recommended design sound levels and reverberation 
times for building interiors may assist in determining relevant noise levels. Therefore, 
recommended maximum internal design level for Drama Theatres has been utilised for the 
purposes of this assessment.  Recommended noise management levels are provided in 
Table 4-2.  

Table 4-2 ICNG Recommended Noise Management Levels 

Situation Management Level LAeq(15 min)  

Residential Recommended standard hours Noise affected level: RBL + 10  

Highly noise affected level: 75 dB(A) 

Residential Outside recommended standard hours Noise affected level: RBL + 5  

Offices, retail outlets 70 dB(A) 

Drama Theatre (Internal)  30 dB(A) 

The above levels apply at the boundary of the most affected residences / offices or within 30 
metres from the residence where the property boundary is more than 30 metres from the 
residence.  

The noise affected level represents the point above which there may be some community 
reaction to noise. Where the noise affected level is exceeded all feasible and reasonable 
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work practices to minimise noise should be applied and all potentially impacted residents 
should be informed of the nature of the works, expected noise levels, duration of works and a 
method of contact. The noise affected level is the background noise level plus 10 dB(A) 
during recommended standard hours and the background noise level plus 5 dB(A) outside of 
recommended standard hours. 

The highly noise affected level represents the point above which there may be strong 
community reaction to noise and is set at 75 dB(A). Where noise is above this level, the 
relevant authority may require respite periods by restricting the hours when the subject noisy 
activities can occur, considering: 

 Times identified by the community when they are less sensitive to noise (such as 
mid-morning or mid-afternoon for works near residences). 

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

Based on the above and the RBL determined from site monitoring, construction noise goals 
have been derived, as shown in Table 4-3. 

Table 4-3 Construction Noise Goals dB(A) LAeq(15min) 

Receiver Within Recommended Standard 
Hours 

Outside Recommended Standard 
Hours 

Evening (6pm-
10pm) 

Night (10pm-
7am) 

Residential 63 59 53 

Offices, retail outlets 70 70 70 

Drama Theatre 30 30 30 

During construction, the temporary use of the Casino Wharf is considered an operating 
activity and therefore is assessed against the operational noise criteria as outlined in section 
4.2 below. 

4.1.1 Construction Sleep Disturbance 

The ICNG states that where construction works are planned to extend over more than two 
consecutive nights, the impact assessment should cover the maximum noise level from the 
proposed works.  The ICNG recommends utilising guidance for the potential for sleep 
disturbance within the NSW Environmental Criteria for Road Traffic Noise (ECRTN) (EPA 
1999). Appendix B5 of the ECRTN specifies that the LA1 level of any noise should not exceed 
the ambient LA90 noise level by more than 15 dB(A).  The NSW Road Noise Policy (RNP) 
(DECCW 2011) additionally utilises this guideline.  The construction sleep disturbance noise 
goals are provided in Table 4-4. 
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Table 4-4 Construction Sleep Disturbance Noise Goals 

Situation Time Period Construction Sleep Disturbance 
Noise Goal LA1 (1min) 

Surrounding 
Residential 
Receivers  

10:00pm – 7:00am 63 dB(A) 

The RNP also states that from research on sleep disturbance to date it can be concluded 
that: maximum internal noise levels below 50–55 dB(A) are unlikely to awaken people from 
sleep one or two noise events per night, with maximum internal noise levels of 65–70 dB(A), 
are not likely to affect health and wellbeing significantly. Typical noise reduction through a 
window open for ventilation can be 10 dB(A).  This would mean an external noise level of 65 
dB(A) can correspond to an internal noise level of 55 dB(A) with windows open and would be 
unlikely to cause sleep disturbance.   

4.2 Operational Noise Criteria 

Residents living in proximity to marine based transport terminals have the potential to be 
exposed to noise from operational vessel traffic.  As the marina may potentially be classified 
as the introduction of new noise sources within an existing industrial environment, there is 
opportunity to address noise sources and, if necessary, introduce control to the potential 
noise emissions associated with the operations of the marina. 

In NSW, noise from industrial and commercial operations are assessed against specific 
guidelines.  Guidelines also exist for road traffic noise, rail noise and aircraft operations that 
enable developments to be assessed and designed for compliance.  However, there is 
currently no existing framework available to assess the operational noise for vessel 
operations including the proposed marina.  Therefore, the NSW publication Noise Policy for 
Industry (NPfI) will be utilised for the purposes of this assessment. 

NSW Noise Policy for Industry (NPfI) 

The New South Wales NPfI provides guidance on the assessment of operational noise 
impacts. The NPfI is generally intended for large and complex industrial sources and 
recommends considerable monitoring and assessment measures that may not always be 
applicable to certain situations. Section 1.5 of the NPfI specifically excludes noise from 
transportation corridors (roadways, railways, waterways and air corridors).  However, in the 
absence of other operational criteria existing for a waterway facility, the NPfI operational 
noise goals are also included as a guide. 

The guideline includes both intrusive and amenity criteria that are designed to protect 
receivers from noise significantly louder than the background level and to limit the total noise 
level from all sources near a receiver.     

This intrusiveness noise level seeks to limit the degree of change a new noise source 
introduces to an existing environment. Amenity criteria limit the total level of noise from all 
industrial noise sources. Both sets of criteria are calculated and the lower of the two in each 
time period normally apply. Intrusive criteria are simply 5 decibels above the measured (or 
adopted) background level with a minimum of 40 dB(A) for daytime and 35 dB(A) for evening 
and night time.  The adopted project intrusive criteria (LAeq15min) are: 
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 Day (7am to 6pm) – 58 dB(A); 

 Evening (6pm to 10pm) – 59 dB(A); and 

 Night (10pm to 7am) – 53 dB(A). 

Amenity criteria are determined based on the overall acoustic characteristics of the receiver 
area and the existing level of noise excluding other noises such as traffic and insects. 
Receivers are characterised based on land uses such as residential (urban, suburban or 
rural), hotels, recreation (passive and active), commercial and industrial.  The NPfI states 
recommended amenity noise levels (ANL) (Table 2.2 of the NPfI) which are shown below in 
Table 4-5. As the NPfI doesn’t provide guidelines for theatres, AS 2107 has been referred to. 

Project amenity noise levels are the ANL (Table 4-5) minus 5 dB(A);) plus 3 dB(A) to convert 
from a period level to a 15-minute level.   Table 4-6 provides project amenity noise levels for 
residential (urban), commercial, hotel premises and theatres.  

The project noise trigger level is the lower value between the intrusive and the amenity noise 
levels (see Table 4-6). In this case, the project amenity noise levels are lower and are 
adopted as the project noise trigger levels (LAeq15min) for residential areas as follows: 

  Day (7am to 6pm) – 58 dB(A); 

 Evening (6pm to 10pm) – 48 dB(A); and 

 Night (10pm to 7am) – 43 dB(A). 

The NPfI noise criteria are planning levels and are not mandatory limits required by 
legislation. Where project noise trigger levels are predicted to be exceeded, feasible and 
reasonable noise mitigation strategies should be considered.  

Table 4-5 Recommended NPfI Amenity Noise Levels dB(A) 

 Day 

7am to 
6pm  

Evening  

6pm to 
10pm 

Night 

10pm to 
7am 

Amenity Noise Level (Urban), LAeq(Period)  60 50 45 

Hotels Accommodation  

(5dB(A) above the recommended amenity noise level for a 
residence for the relevant noise amenity area and time of 
day) LAeq(Period) 

65  55  50 

Commercial Premises (When in use) LAeq(Period) 65  65  65  

 



 

NGH Environmental  

181205 Noise Assessment – Maritime Heritage Precinct – Marina, December - 2018. 24 
 

Table 4-6 Project Amenity Noise Levels dB(A) 

Project Amenity Noise Level 

(LAeq(15min)) 

Day 

7am to 
6pm 

Evening  

6pm to 
10pm 

Night 

10pm to 
7am 

Residential  58 48 43 

Hotels Accommodation  

(5dB(A) above the recommended amenity noise level for a residence 

for the relevant noise amenity area and time of day)  

63  53 48 

Commercial Premises (When in use)  63  63  63 

4.2.1 Operational sleep disturbance criteria 

Maximum noise level event assessment 

The potential for sleep disturbance from maximum noise level events from premises during 
the night-time period needs to be considered. Sleep disturbance is considered to be both 
awakenings and disturbance to sleep stages.  Where the subject development/premises 
night-time noise levels at a residential location exceed: 

 LAeq,15min 40 dB(A) or the prevailing RBL plus 5 dB, whichever is the greater, 
and/or 

 LAFmax 52 dB(A) or the prevailing RBL plus 15 dB, whichever is the greater, 

A maximum noise level event assessment should be undertaken. The adopted operational 
sleep disturbance criteria for the Proposal is LAFmax 63 dB(A). 

4.3 Vibration Criteria 
Vibration during construction activity is expected to primarily originate from trucks and 
machinery during stages of construction and activities. Piling including screwing and 
hammering is expected to be used and may have impacts to vibration.  

RAPT Consulting understands that blasting and heavy ground impact activities are not 
expected to occur during the construction works. 

Human Exposure 

Vibration goals the were sourced from the DEC Assessing Vibration: a technical guideline, 
which is based on guidelines contained in British Standard (BS) 6472–1992, Evaluation of 
human exposure to vibration in buildings (1–80 Hz). 

Intermittent vibration is assessed using the vibration dose value (VDV), fully described in BS 
6472 – 1992. Acceptable values of vibration dose are presented in Table 4-7. 

Table 4-7 Acceptable Vibration Values for Intermittent Vibration (m/s1.75) 

Location Daytime 1 Night time 1 

Preferred 
value 

Maximum 
value 

Preferred 
value 

Maximum value 
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Critical areas 2 0.10 0.20 0.10 0.20 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, 
educational 
institutions and 
places of worship 

0.40 0.80 0.40 0.80 

Workshops 0.80 1.60 0.80 1.60 
1) Daytime is 7:00 to 22:00 and nighttime is 22:00 to 7:00 
2) Examples include hospital operating theatres and precision laboratories where sensitive operations are 
occurring. These criteria are only indicative, and there may be need to assess intermittent values against the 
continuous or impulsive criteria for critical areas. 

Building Damage 

Currently, there is no Australian Standard that sets the criteria for the assessment of building 
damage caused by vibration. Guidance of limiting vibration values is attained from reference 
to the following International Standards and Guidelines: 

 British Standard BS7385.2 - 1993 Evaluation and Measurement for Vibration in 
Buildings, Part 2 - Guide to damage levels from ground borne vibration; and 

 German Standard DIN 4150-3: 1999-02 Structural Vibration – Part 3: Effects of 
vibration on structures. 

BS7385.2 – 1993 is utilised in this case in the assessment of potential building damage 
resulting from ground borne vibration produced by the proposed activity.  

The recommended Peak Particle Velocity (PPV) guidelines for the possibility of vibration 
induced building damage are derived from the minimum vibration levels above which any 
damage has previously been encountered and are presented in Table 4-8.  Additionally, 
Section 7.5.2 of the standard also states, “A building of historical value should not be 
assumed to be more sensitive.” However, Table 1 and Figure 1 from German Standard DIN 
4150-3: 1999-02 are also provided in Figure 4-1, with particular consideration to Line 3 for 
Heritage Structures. 
 
Table 4-8 Transient Vibration Guideline Values for Potential Building - Cosmetic Damage 

Building Type 
Peak component particle velocity in 
frequency range of predominant pulse 
4 Hz to 15 Hz 15 Hz and above 

Reinforced or framed structures. 
Industrial and heavy commercial 
buildings 

50 mm/s at 4 Hz and above 

Unreinforced or light framed 
structures. Residential or light 
commercial type buildings. 

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

20 mm/s at 15 Hz 
increasing to 50 mm/s 
at 40 Hz and above 

Unlike noise which travels through air, the transmission of vibration is highly dependent on 
substratum conditions between the source/s and receiver. Also, dissimilar to noise travelling 
through air, vibration levels diminish quickly over distance, thus an adverse impact from 
vibration on the broader community is not typically expected.  Vibration during works is 
considered an intermittent source associated with two main types of impact; disturbance at 
receivers and potential architectural/structural damage to buildings. Generally, if disturbance 
issues are controlled, there is limited potential for structural damage to buildings.   
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Figure 4-1 Guideline values for Vibration Velocity (Source: German Standard DIN 4150-3: 1999-02) 
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5. Assessment of Potential Impacts 

5.1 Construction 

Construction can occur in the vicinity of residences or other sensitive land uses and be 
variable in times of occurrence. These aspects of construction can exacerbate noise levels 
and their effects. Construction noise by its nature is temporary, may not be amenable to 
purpose-built noise control measures applied to industrial processes, and may move as 
construction progresses. With these constraints in mind, the ICNG was developed to focus on 
applying a range of work practices most suited to minimise construction noise impacts, rather 
than focusing only on achieving numeric noise levels. While some noise from construction 
sites is inevitable, the aim of the Guideline is to protect much of residences and other 
sensitive land uses from noise pollution most of the time.  

This section provides a summary of the likely methodology, staging, work hours, plant and 
equipment that would be used to complete the proposed work. For the purposes of the REF, 
indicative construction staging, and options are provided. Detailed methods and staging 
would be established by the construction contractor. 

5.1.1 Work Stages 

Construction of the marina is expected to be about 12 to 18 months. This would include about 
five months of work outside of standard construction hours (out of hours work) to install 110 
piles and to lift components of the new wharves into place from a barge. Out of hours work 
would be proposed for Sunday to Thursday each week during the construction of the new 
wharves. Screwing and hammering of steel piles would occur at night and early morning, 
between the hours of 11pm to 7am, when water is calm and still. The pile hammering would 
occur between 5am to 7am. This period is considered the safest to undertake such work to 
achieve the required accuracy for each pile location.  

In order to minimise the impact on Pyrmont Bay Ferry customers, the Proposal would be 
staged following one of the below options: 

Option 1 – Construction of the North Wharf and South Wharf would be undertaken 
simultaneously with the temporary relocation of the Pyrmont Bay Ferry Pontoon. 

 Temporary relocation of the Pyrmont Bay Ferry Pontoon to the Casino Ferry Wharf 
for operation of ferry services during construction period 

 Demolition and removal of existing Pyrmont Bay Ferry Pontoon  

 Construction of the Proposal and installation of the Pyrmont Bay Ferry Pontoon at the 
end of the North Wharf  

 Recommence Pyrmont Bay Ferry Pontoon services from the relocated Pyrmont Bay 
Ferry Pontoon 

Option 2 – Construction of the North Wharf and South Wharf to minimise the closure of the 
Pyrmont Bay Ferry service  

 Continue use of the existing Pyrmont Bay Ferry Pontoon from its current location 
during construction of the North Wharf 
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 Following completion of the North Wharf: 

o Temporarily use the Casino Ferry Wharf during relocation of the Pyrmont Bay 
Ferry Pontoon from its current location to the North Wharf 

o Relocate the Pyrmont Bay Ferry Pontoon to the end of the North Wharf and 
recommence Pyrmont Bay Ferry Pontoon services 

 Following relocation of the Pyrmont Bay Ferry Pontoon, demolish the existing 
Pyrmont Bay Ferry Pontoon and construct the South Wharf.  

5.1.2 Work Methodology 

The appointed contractor would confirm the final construction activities in discussion with 
Roads and Maritime. As such, this section only indicates a likely method and work plan as it 
may vary due to the identification of additional constraints before work starts, detailed design 
refinements, community and stakeholder consultation feedback, and contractor 
requirements/limitations. Should the work method differ from what is proposed in the REF, the 
contractor would consult Roads and Maritime to determine if additional assessment is 
needed. 

Establishment of Site Compound 

Ancillary facilities would be established for use during construction of the Proposal. 

Traffic control measures (including for vehicles, watercraft, pedestrians and cyclists) would be 
established with consideration to the traffic management plan (TMP). Appropriate way finding 
signage would be installed advising of alternative routes. 

Environmental controls would be established with consideration to the construction 
environmental management plan (CEMP) for the Proposal. 

Construction site entry and exit points from the water and land would be established. 

Establishment of a waterside construction work area would be undertaken using floating 
booms and buoys to delineate the area. This would be a physical boundary which marine 
vessels would not be permitted to cross for safety reasons. The anticipated dimensions of the 
work barge(s) are about 10 metres (beam) by 20 metres (length). 

Temporary construction zone, potential materials staging area and potential works 
zone 

Two locations for temporary construction areas on land have been identified. These locations 
are the Wharf 7 forecourt and a small area next to the southern boardwalk and would include: 

 A construction zone for utilities augmentation including a site compound 

 A works zone for loading and unloading materials 

 A small materials storage area  

 The parking of plant and vehicles  

The construction zone for utilities augmentation including a site compound would be used for 
two, two-week periods during utilities augmentation. 
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The works zone would be used for loading and unloading materials and equipment required 
for the construction of the landside works. The duration of occupation of the works zone 
would be from twelve to eighteen months.  

The materials staging area would be used for the delivery and storage of materials for 
construction and during utilities augmentation and may be used for a period of up to twelve 
months during standard construction hours.  

Equipment used within the works zone and materials staging area would include a crane and 
trucks delivering material. 

Removal of existing structures 

The concrete structure connecting the boardwalk with the Pyrmont Bay Ferry Pontoon would 
be demolished and all associated piles would be removed. All piles would be removed 
completely from the seabed unless it is demonstrated that by applying a vertical upwards load 
of 50 tonnes per pile, that the pile cannot be removed. In this situation consideration would be 
given to leaving such a pile in place and cutting the pile 500 millimetres below the seabed 
level. This would be undertaken by a diver and include hand removal of sediment and using 
underwater cutting tools.  

All existing services associated with the ferry terminal would be terminated at the boardwalk 
and made safe. Ferry users would be redirected to the new temporary location of the ferry 
service (either Casino Wharf or the end of the new North Wharf). The ferry bumper guard and 
all associated piles would be removed. 

Sections of the timber boardwalk on the northern and western faces would be demolished, so 
that the wharf deck, capable of supporting trucks and mobile cranes, can move from the 
Museum forecourt onto the South Wharf. The work includes reconstruction of the boardwalk 
and connecting it to the new concrete wharf deck. 

Connection of services of the Proposal to the services on land 

Power, water, firefighting (water), sewage, telecommunications and compressed air services 
would be required for the Proposal. These services would require connection to the services 
on the landside.  

Installation of steel piles within the Waterway 

The North Wharf, South Wharf, Pyrmont Bay Ferry Pontoon, Small Vessel Marina and Wharf 
7 Pontoon would require about 110 steel tube piles. The piles would be transported by barge 
to the site from an off-site facility. Each pile would be lifted from the barge and put into place 
using a barge-mounted crane. A drill rig mounted onto a barge would attach to the pile using 
a helmet fitting. It is anticipated that installation of steel piles would be preferably undertaken 
at night and early morning  to benefit from still water conditions that would enable safer 
working conditions and improved accuracy of piling from the floating barge that can remain 
still. Pyrmont Bay is usually calmer in the early morning with wind and wind chop increasing 
throughout the day. 

Constructing piles founded in bedrock consists of three phases: 

Phase 1: Piles would be screwed 500mm into stable rock during night time. This method has 
been proven at numerous locations around Sydney Harbour, and is expected to generate 
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minimal noise and can be carried out during night time conditions of calm water (for safety 
reasons) with minimal impact. 

Phase 2: The piles would be hammered (using a 30 tonne weight) to final set level, at least 
one day after screwing to depth and during conditions of calm water generally between 5am 
to 7am. It is anticipated that each pile would be hammered for one minute (approximately 10 
hits with the hammer within one minute). For each pile this activity is likely to occur about five 
times over a period of around one hour. There are about 110 piles to be hammered. 

Phase 3: The steel piles would be cut and a protective High Density Polyethylene sleeve 
(HDPE) would be slid over the pile and into the seabed for pile protection. 

The duration of installing steel piles is expected to be about five months. 

Construction of North Wharf and South Wharf 

Following installation of steel piles, it is likely that concrete headstocks would preferably be 
lifted into place at night, again for reasons of site safety and to benefit from still water 
conditions. Precast concrete panels would also be lifted into place using a barge mounted 
crane during night works. In situ topping slabs would be formed and poured using a concrete 
pump from concrete agitators on land or barges. This would be undertaken during extended 
standard construction hours 

Pre-cast non-mountable vehicle kerbs would be constructed with 30 tonne bollards every 15 
to 20 metres, as well as pneumatic fenders on all berth faces. 

Construction of the deck and steps to the water 

Following the installation of support piles, the deck and steps would be constructed with 
concrete or stainless steel frames with Fibre Reinforced Polymer (FRP) girders and FRP 
decking. A barge or land-based crane would be used for any heavy lifts. This work would be 
undertaken during extended standard construction hours.   

Construction of pontoons and ramp  

The Small Vessel Marina and Wharf 7 pontoons would be built off site then towed to site in 
calm conditions. The piles would have been already installed and the pontoons would be 
attached to the piles using pile guides. On completion of the pontoons the power and water 
services would be installed and the attachments (services bollards, mooring cleats, hose 
reels, ladders and fendering) installed. This would be undertaken during extended standard 
construction hours.   

Site clean-up 

 The site would be cleaned up and restored to its previous state 

 Controls and temporary structures would be removed 

 A safety assessment of the structure would be carried out to identify any risks and 
rectify any safety hazards resulting from construction before opening these areas to 
the public 

 All construction fencing/hoarding and signage would be removed. 
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5.1.3 Construction Hours and Duration 

The Proposal would be constructed over a period of twelve to eighteen months (weather 
permitting), subject to the REF approval and other planning approvals. 

The standard work times would include: 

 7am to 6pm Monday to Friday 

 8am to 1pm Saturday. 

However, Roads and Maritime propose to have extended standard construction hours as 
follows to reduce the overall construction duration and to provide contingency should the 
duration of piling be affected by weather and difficult ground conditions: 

 7am to 7pm Monday to Friday 

 7am to 5pm Saturday  

Extended construction hours would apply for the duration of construction. 

Out Of Hours Work (OOHW) would be required to carry out piling activities and intricate lifts 
from the barge mounted crane to benefit from still water conditions for reasons of site safety 
and achieving the required accuracy and quality of installed piles. If OOHW is required, an 
OOHW Procedure would be developed by the construction contractor and would include 
notification and ongoing consultation to nearby impacted residents. 

Piling 

Screwing and hammering of steel piles is expected to be undertaken at night and early 
morning when water is calm and still (between the hours of 11pm to 7am). Piling activities 
would take about five months and be carried out five nights per week, from Sunday to 
Thursday. 

Screw piling would be carried out during the night (OOHW) and is expected to commence 
around 11pm and continue to about 7am. Hammering of piles would occur between the hours 
of 5am to about 7am. 

Intricate lifting activities  

Intricate lifting activities are expected to be undertaken at night to benefit from calm and still 
water conditions. Intricate lifting activities would take about six months and be carried out five 
nights per week, concurrently with  piling activities.  

The number of these lifts depends on the construction techniques adopted by the contractor. 
Intricate lifts would be for the installation of headstocks on piles and the installation of precast 
concrete planks. 

Intricate lifting and placement of components would be carried out using a barge mounted 
crane. Intricate lifting and placement would be carried out during the night (OOHW) and is 
expected to commence around 11pm and continue to about 7am. 
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Respite nights during piling work 

During the construction of the wharves, Roads and Maritime propose to adopt duration 
respite where it would be considered beneficial to increase the work duration (number of 
evenings or nights work) so that the noisy piling work could be completed more quickly.  
There would be no intricate lifts or piling activities during the night time period on Friday night, 
Saturday night or public holidays. Further to duration respite, consideration of one respite 
night between Monday 12am and Friday 7am would also be given in consultation with nearby 
residents and sensitive receivers. 

5.1.4 Plant and Equipment 

The equipment to be used would be confirmed during the construction planning process. 
Typical plant and equipment likely to be used during construction would include: 

 Generators 

 Lighting towers 

 Power hand tools 

 Light vehicles 

 Boats 

 Barges 

 Drill rigs (barge mounted) 

 Cranes (barge mounted) 

 Water pumps 

 Chainsaws 

 Concrete trucks 

 Hammer drills 

 Concrete boom pump 

 Hand tools 

 Excavator 

 Crane 

 Delivery trucks 

Plant and equipment for OOHW includes: 

 Generators 

 Welder/s 

 Lighting towers 

 Boats 

 Barges 

 Drill rigs (barge mounted)  

 Pneumatic Hammer 
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 Cranes (barge mounted) 

 Hand tools 

The equipment to be used would be confirmed during the construction planning process. At 
the time of this assessment, the construction staging and program have yet to be determined.  
Therefore, a worst-case scenario using typical plant and equipment likely to be used during 
construction and their corresponding sound power levels has been adopted.  In reality given 
the various stages of construction, only certain items of plant and equipment would be used 
during certain stages.  Consequently, received construction noise levels at nearest receptors 
can be expected to be lower than what is provided in this report. The predicted noise levels 
are provided in Table 5-1.  Noise levels have been distance attenuated using the well-
established inverse square law method.  

Table 5-1 Typical Construction Item Sound Power Levels 

Plant and Equipment Typical 
Sound 
Power 
Level 
dB(A) 

LAeq 
@25m 

LAeq 
@50
m 

LAeq 
@100
m 

LAeq 
@200
m 

Anticipated 
Minutes 
Operated 
per 15 
Minute 
Period 

Generator 103 67 61 55 49 15 

Lighting Tower 
(Daymakers) 

98 62 56 50 44 15 

Power Hand Tools 94 53 47 41 35 5 

Light Vehicles 103 62 56 50 48 5 

Boats 90 54 48 42 36 15 

Barges 100 59 53 47 41 5 

Water Pumps 110 69 63 57 51 5 

Chainsaw (4-5 
horsepower) 

114 73 67 61 55 5 

Concrete Truck 109 68 62 55 49 5 

Concrete Boom Pump 109 68 62 55 49 5 

Concrete Vibrator 113 72 66 59 53 5 

Pneumatic Hammer  113 72 66 59 53 5 

Excavator 108 72 66 60 54 15 

Crane Land Based 100 64 58 52 46 15 

Delivery Trucks 108 67 61 55 49 5 

Piling Rig (Bored 112 71 65 59 53 5 
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Plant and Equipment Typical 
Sound 
Power 
Level 
dB(A) 

LAeq 
@25m 

LAeq 
@50
m 

LAeq 
@100
m 

LAeq 
@200
m 

Anticipated 
Minutes 
Operated 
per 15 
Minute 
Period 

Barge Mounted) 

Pile hammering 115 67 61 55 49 1 

Total  81 75 69 63  

The magnitude of off-site noise impacts associated with construction will be dependent upon 
a number of factors: 

 The intensity and location of construction activities; 

 The type of equipment used; 

 Existing background noise levels; 

 Intervening terrain and structures; and  

 Prevailing weather conditions. 

Construction machinery would likely move about the study area altering noise for individual 
receivers. During any given period, the machinery items to be used in the study area would 
operate at maximum sound power levels for only brief stages. At other times, the machinery 
may produce lower sound levels while carrying out activities not requiring full power. It is 
highly unlikely that all construction equipment would be operating at their maximum sound 
power levels at any one time. Certain types of construction machinery would be present in the 
study area for only brief periods during construction. Therefore, noise predictions are 
considered conservative.  The process of potential pile hammering is discussed in section 5.3.   

5.2 Construction noise assessment 

An assessment of predicted noise levels and noise management levels at the NCA’s, based 
on construction equipment presented in Table 5-1, are provided in Table 5-2.   

Table 5-2 Predicted Construction Noise Levels 

NCA Approx. 
Nearest 
Distance 
From MHP 

Description Receiver Type Noise 
Management 
Level 
LAeq(15min) 

dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance 
Yes / No 

NCA 1 40 56 Pirrama 

Road 

Pyrmont East 

Residential 63 Day 

59 Eve 

53 Night 

77 

77 

77 

NO 

NO 

NO 
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NCA Approx. 
Nearest 
Distance 
From MHP 

Description Receiver Type Noise 
Management 
Level 
LAeq(15min) 

dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance 
Yes / No 

 

80 56 Pirrama 

Road 

Pyrmont 

West 

Residential 63 Day 

59 Eve 

53 Night 

71 

71 

71 

NO 

NO 

NO 

70 1 Murray 

Street 

Residential 63 Day 

59 Eve 

53 Night 

72 

72 

72 

NO 

NO 

NO 

120 65 Pirrama 

Road 

Residential  63 Day 

59 Eve 

53 Night 

67 

67 

67 

NO 

NO 

NO 

200 Lyric Theatre 

55 Pirrama 

Road 

Theatre 30 Day 

(Internal) 

30 Eve 

(Internal) 

30 Night 

(Internal) 

63 

63 

63 

*To be 

determined 

during 

construction 

220 Star Casino 

46 Pirrama 

Road 

Commercial 70 62 Yes 

40 Wharf 7/58 

Pirrama Road 

Pyrmont 

Commercial 70 77 NO 

80 Wharf 10 

Pirrama Road 

Pyrmont 

Commercial 70 71 NO 

NCA 2 350 8 Wharf 

Crescent 

Pyrmont 

Residential 63 Day 

59 Eve 

53 Night 

58 

58 

58 

YES 

YES 

NO 

450 3 Darling 

Island Road 

Pyrmont 

Residential 63 Day 

59 Eve 

53 Night 

56 

56 

56 

YES 

YES 

NO 
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NCA Approx. 
Nearest 
Distance 
From MHP 

Description Receiver Type Noise 
Management 
Level 
LAeq(15min) 

dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance 
Yes / No 

375 1 Darling 

Island Road 

Pyrmont 

Commercial 70 58 YES 

550 26-32 

Pirrama Road 

Jones Bay 

Wharf 

Commercial 70 54 YES 

NCA 3 950 Balmain East 

Headland 

Residences 

Residential 63 Day 

59 Eve 

53 Night 

49 

49 

49 

YES 

YES 

YES 

NCA 4 350 Barangaroo 

(Future) 

Residential 

Apartments 

Residential 63 Day 

59 Eve 

53 Night 

58 

58 

58 

YES 

YES 

NO 

250 5 – 25 Lime 

Street 

Sydney 

Commercial 70 61 YES 

300 1 Shelly 

Street 

Sydney 

Commercial 70 60 YES 

*Expected compliance assuming design of theatre accounts for a 30 dB(A) attenuation. Further consultation with 
theatre owner/operator required during construction. 

Noise results presented in Table 5-2 presents the worst-case scenario if all items of plant 
outlined in Table 5-1 were operating at their maximum sound power levels simultaneously.   
In reality, this is unlikely to occur and actual received sound levels due to construction are 
expected to be lower than is reported in Table 5-2.   

However, in the event this does occur, noise management levels at residences in NCA 1 
could be exceeded at all locations reported. This could also be by up to 14 dB(A) for day, 18 
dB(A) during evening and 24 dB(A) at night at 56 Pirrama Road Pyrmont East and also has 
the potential to exceed the highly noise affected level of 75 dB(A).  This is the closest location 
to construction works and represents the southern most point of that address at 
approximately 40 metres. There are 45 apartments at 56 Pirrama Road Pyrmont East with the 
furthest location from construction works being approximately 150 metres.  Construction 
noise levels at this distance are predicted to be 66 dB(A) and could exceed construction noise 
management levels by 3 dB(A) for day, 7 dB(A) during evening and 13 dB(A) at night. 

56 Pirrama Road Pyrmont West has 59 apartments with the closest location to construction 
works being approximately 80 metres.  Noise management levels at this location are 
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predicted to be exceeded by up to 8 dB(A) for day, 12 dB(A) during evening and 14 dB(A) at 
night.  The furthest location from construction works at 56 Pirrama Road Pyrmont West is 
approximately 175 metres.  Construction noise levels at this distance are predicted to be 64 
dB(A) and could exceed construction noise management levels by 1 dB(A) for day, 5 dB(A) 
during evening and 11 dB(A) at night. 

Commercial receptors in NCA 1 are also predicted to exceed noise goals at Wharf 7/58 
Pirrama Road Pyrmont and Wharf 10 Pirrama Road Pyrmont while noise goals at Star Casino 
46 Pirrama Road are expected to comply.  Noise levels at the Lyric Theatre could be 63 
dB(A) at its boundary.  The internal noise goals for the Lyric Theatre are 33 dB(A).  At this 
point it is unknown if in a worst case scenario this internal noise level could be achieved.  
However, it is expected that the design of the theatre should account for a 30 dB(A) 
attenuation from environmental noise sources given standard building construction normally 
attenuates at least 20 dB(A).  

NCA 2 is expected to comply for commercial receptors and for day and evening noise goals 
for residences.  However, there is the potential to exceed night noise goals by 5 dB(A) at 8 
Wharf Crescent Pyrmont and by 3 dB(A) at 3 Darling Island Road Pyrmont.  

NCA 3 is expected to comply with construction noise goals. 

NCA 4 is expected to comply with commercial noise goals however Barangaroo (Future) 
Residential Apartments could exceed night noise goals by up to 5 dB(A).  

5.2.1 Temporary relocation of the Pyrmont Bay Ferry to the Casino Ferry Wharf  
during construction 

There is the potential for relocation of the Pyrmont Bay Ferry Pontoon to the Casino Ferry 
Wharf (refer to Figure 1-3) during the construction period.  The Pyrmont Casino Wharf is an 
existing wharf controlled by RMS. It comprises a gangway landing, gangway and pontoon. 
Pyrmont Casino Wharf is currently used by commercial and recreational vessel operators for 
pick up and drop off of passengers. Noise modelling for the temporary use of the Casino 
Wharf has been undertaken using the data and assumptions outlined in the Pyrmont Bay 
Ferry Pontoon Operational Assessment, as the wharf would be in operation during the 
construction period, and therefore the operational noise criteria applies.  This is to assume 
one Harbour City Ferry, one Manly Ferry, and one commercial or recreational vessel. 
Modelling has also been undertaken for evening and night scenarios.  During the evening the 
Manly Ferry ceases after 7:13pm and the Harbour City Ferry reduces to every half hour after 
6:54pm.  During night time the Harbour City Ferry operates hourly at 10:14pm and 11:14pm.  
The results of the modelling are provided in Figure 5-1 to Figure 5-3. 
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Figure 5-1 Casino Wharf Day Modelled Results 
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Figure 5-2 Casino Wharf Evening Modelled Results 
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Figure 5-3 Casino Wharf Night Modelled Results 

Tabular results at specific modelled locations taken from Figure 5-1 to Figure 5-3 are 
provided in Table 5-3. 
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Table 5-3 Casino Wharf Night Modelled Results 

Description Receiver Type Project Specific 
Noise Goal 
LAeq(15min) dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance 
Yes / No 

 

NCA1 C1 Commercial 65 Day 

65 Eve 

65 Night 

 

14 

12 

9 

YES 

YES 

YES 

 

NCA1 C2 Commercial 65 Day 

65 Eve 

65 Night 

 

41 

40 

37 

YES 

YES 

YES 

 

NCA1 C3 Commercial 65 Day 

65 Eve 

65 Night 

 

38 

37 

34 

YES 

YES 

YES 

 

NCA1 R1 Residential 58 Day 

48 Eve 

43 Night 

18 

16 

13 

YES 

YES 

YES 

 

NCA1 R2 Residential 

 

 

58 Day 

48 Eve 

43 Night 

43 

41 

38 

YES 

YES 

YES 

 

NCA1 R3 Residential 

 

 

58 Day 

48 Eve 

43 Night 

29 

27 

24 

YES 

YES 

YES 

 

NCA1 R4 Residential 

 

 

58 Day 

48 Eve 

43 Night 

37 

36 

33 

YES 

YES 

YES 

 

NCA2 R1 Residential 58 Day 

48 Eve 

43 Night 

49 

47 

44 

YES 

YES 

NO 

 

NCA2 R2 Residential 58 Day 

48 Eve 

44 

43 

YES 

YES 
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Description Receiver Type Project Specific 
Noise Goal 
LAeq(15min) dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance 
Yes / No 

 

43 Night 40 YES 

NCA2 R3 Residential 58 Day 

48 Eve 

43 Night 

42 

40 

37 

YES 

YES 

YES 

 

NCA2 C1 Commercial 65 Day 

65 Eve 

65 Night 

39 

37 

34 

YES 

YES 

YES 

 

NCA3 R1 Residential 58 Day 

48 Eve 

43 Night 

36 

35 

32 

YES 

YES 

YES 

 

NCA4 C1 Commercial 65 Day 

65 Eve 

65 Night 

36 

35 

32 

YES 

YES 

YES 

 

NCA4 R1 Residential 58 Day 

48 Eve 

43 Night 

39 

38 

35 

YES 

YES 

YES 

 

Modelling results for the temporary use of the Casino wharf indicate compliance at all 
locations during day, evening and night time periods with the exception of NCA2 R1  at 8 
Wharf Crescent at night which predicts a 1 dB(A) exceedance with project noise trigger 
levels.  The NPfI considers an exceedance of less than 2 dB(A) negligible and these 
exceedances would not be discernible by the average listener and therefore would not 
warrant receiver-based treatments or controls.  Additionally, the use of the Casino Wharf is 
expected to only be temporary.   

Cumulative Construction and Casino Wharf Operation Impacts 

While the temporary operation of the Casino Wharf is an operation, its use is as a result of the 
construction of the project.  The cumulative effect is expected to be negligible.  For example, 
the predicted noise level at NCA1 R2 during daytime operation of the Casino Wharf is 43 
dB(A).  The predicted construction noise levels at this location are 64 dB(A) which is at the 
northern point at 56 Pirrama Road Pyrmont West approximately 175 metres from construction 
works as discussed in earlier in Section 5.2.  the worst-case predicted noise levels from 
construction equipment are about 20 dB(A) higher and would therefore overshadow the noise 
from the ferry. 
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5.2.2 Construction sleep disturbance assessment 

Out Of Hours Work (OOHW) would be required to carry out piling activities and intricate lifts 
from the barge mounted crane for reasons of site safety and to benefit from still water 
conditions for reasons of site safety and achieving the required accuracy and quality of 
installed piles.  

Screwing and hammering of steel piles is expected to be undertaken at night and early 
morning when water is calm and still (between the hours of 11pm to 7am). Screw piling 
activities would take about five months and be carried out five nights per week, from Sunday 
to Thursday. 

Screw piling would be carried out during the night (OOHW) and is expected to commence 
around 11pm and continue to about 7am. Hammering of piles would occur between the hours 
of 5am to about 7am. 

Intricate lifting activities are expected to be undertaken at night to benefit from calm and still 
water conditions. Intricate lifting activities would take about six months and be carried out five 
nights per week, concurrently with the screw piling activities.  

During construction, there may be temporary use of the Casino Wharf during the night-time 
period. The primary risk of sleep disturbance occurring is from the operation of the ferry 
horns.  A ships’ horn operates at a sound power level of 118 SWL dB(A), indicating there is a 
risk of exceeding the noise goals within 220 metres.  It is recommended that horn noise is 
effectively managed, particularly at night. 

The ICNG states that where construction works are planned to extend over more than two 
consecutive nights, the impact assessment should cover the maximum noise level from the 
proposed works.  The ICNG recommends utilising guidance for the potential for sleep 
disturbance within the NSW Environmental Criteria for Road Traffic Noise (ECRTN) (EPA 
1999). Appendix B5 of the ECRTN specifies that the LA1(1minute) level of any noise should not 
exceed the ambient LA 90 noise level by more than 15 dB(A).  The NSW Road Noise Policy 
(RNP) (DECCW 2011) additionally utilises this guideline. Table 5-4 includes an assessment 
of the predicted noise level compared to the sleep disturbance criteria.     

As no specific construction schedule was available at the time of this assessment, the 
cumulative construction sound power level in Table 5-1 is 2 dB(A) higher than the pile 
hammering of 115 SWL dB(A.) Therefore the cumulative sound power level reported in Table 
5-1 is utilised for sleep disturbance as it also accounts for pile hammering. 
Table 5-4 Sleep Disturbance Noise Levels During Construction 

NCA Approximate 
Nearest 
Distance 
From MHP 

Description Receiver 
Type 

Sleep 
Disturbance 
Management 
Level LA1(1min) 

dB(A) 

Predicted 
Noise 
Level 
LA1(1min) 

dB(A) 

Compliance 
Yes / No 

NCA 1 40 56 Pirrama 
Road 
Pyrmont 
East 

Residential 63 Night 

 

77 

 

NO 

 

80 56 Pirrama 
Road 

Residential 63 Night 71 NO 



 

NGH Environmental  

181205 Noise Assessment – Maritime Heritage Precinct – Marina, December - 2018. 44 
 

NCA Approximate 
Nearest 
Distance 
From MHP 

Description Receiver 
Type 

Sleep 
Disturbance 
Management 
Level LA1(1min) 

dB(A) 

Predicted 
Noise 
Level 
LA1(1min) 

dB(A) 

Compliance 
Yes / No 

Pyrmont 
West 

   

70 1 Murray 
Street 

Residential 63 Night 

 

72 

 

NO 

 

120 65 Pirrama 
Road 

Residential  63 Night 

 

67 

 

NO 

200 Lyric 
Theatre 55 
Pirrama 
Road 

Theatre N/A N/A N/A 

220 Star Casino 
46 Pirrama 
Road 

Commercial N/A N/A N/A 

40 Wharf 7/58 
Pirrama 
Road 
Pyrmont 

Commercial N/A N/A N/A 

80 Wharf 10 
Pirrama 
Road 
Pyrmont 

Commercial N/A N/A N/A 

NCA 2 350 8 Wharf 
Crescent 
Pyrmont 

Residential 63 Night 

 

58 

 

YES 

 

450 3 Darling 
Island Road 
Pyrmont 

Residential 63 Night 

 

56 

 

YES 

 

375 1 Darling 
Island Road 
Pyrmont 

Commercial N/A N/A N/A 

550 26-32 
Pirrama 
Road Jones 
Bay Wharf 

Commercial N/A N/A N/A 

NCA 3 950 Balmain Residential 63 Night 49 YES 
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NCA Approximate 
Nearest 
Distance 
From MHP 

Description Receiver 
Type 

Sleep 
Disturbance 
Management 
Level LA1(1min) 

dB(A) 

Predicted 
Noise 
Level 
LA1(1min) 

dB(A) 

Compliance 
Yes / No 

East 
Headland 
Residences 

   

NCA 4 350 Barangaroo 
(Future) 
Residential 
Apartments 

Residential 63 Night 

 

58 

 

YES 

 

250 5 – 25 Lime 
Street 
Sydney 

Commercial N/A N/A N/A 

300 1 Shelly 
Street 
Sydney 

Commercial N/A N/A N/A 

The assessment indicates that the sleep disturbance criteria would be exceeded by 14 dB(A) 
at 56 Pirrama Road Pyrmont East and 8 dB(A) at 56 Pirrama Road Pyrmont West during 
construction of the Proposal.  Sleep disturbance noise goals are also predicted to be 
exceeded at 1 Murray Street by 9 dB(A) and at 65 Pirrama Road by 4 dB(A). 

With consideration to the requirements of the ICNG and the CNVG, construction work should 
not occur over more than two consecutive nights and should be separated by at least one 
week and no more than a total of 6 nights per month, to allow respite to nearby residences. 
However, the CNVG recognises that this requirement may sometimes prolong the duration of 
the construction period. Therefore, it recommends that where this requirement would prolong 
the construction period, and therefore the length of time the local community would be 
subjected to potential impacts, that the local community be engaged to seek ways to reduce 
the construction duration by allowing additional night work in a calendar month while 
minimising night disturbances as far as practical.  The construction of the wharves proposes 
to minimise the overall duration of piling work by undertaking Out of Hours work for five nights 
per week, Sunday to Thursday. 

The community would be informed of construction activities and a community information and 
complaints line would be provided throughout the works to take inquiries and follow up on 
complaints. 

A construction noise and vibration management plan is recommended to be implemented to 
minimise potential construction noise impacts. Through the implementation of a construction 
noise and vibration management plan, it is expected that noise impacts can be managed and 
minimised.  Once the construction staging and equipment is finalised, it is recommended that 
the construction contractor re-assess construction noise and confirm the necessary mitigation 
controls. 
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5.3 Construction Vibration 

The relationship between vibration and the probability of causing human annoyance or 
damage to structures is complex. This complexity is mostly due to the magnitude of the 
vibration source, the particular ground conditions between the source and receiver, the 
foundation-to-footing interaction and the large range of structures that exist in terms of design 
(e.g. dimensions, materials, type and quality of construction and footing conditions). The 
intensity, duration, frequency content and number of occurrences of vibration, are all 
important aspects in both the annoyances caused and the strains induced in structures. 

Energy from construction equipment is transmitted into the ground and transformed into 
vibrations, which attenuates with distance. The magnitude and attenuation of ground vibration 
is dependent on the following: 

 The efficiency of the energy transfer mechanism of the equipment (i.e. impulsive; 
reciprocating, rolling or rotating equipment) 

 The Frequency content; 

 The impact medium stiffness; 

 The type of wave (surface or body) 

 The ground type and topography. 

Due to the above factors, there is inherent variability in ground vibration predictions without 
site-specific measurement data.  

Table 5-5 outlines typical vibration levels for different plant activities sourced from the NSW 
RTA Publication Environmental Noise Management Manual. 

Table 5-5 Typical Vibration Levels - Construction Equipment 

Item Peak Particle Velocity at 10m (mm/s) 

Piling 12-30 

15 Tonne Compactor 7-8 

7 Tonne Compactor 5-7 

Roller 5-6 

Dozer 2.5-4 

Backhoe 1 

Jackhammer 0.5 
 

The CNVG additionally provides minimum working distances from sensitive receivers and is 
provided in Table 5-6. 

The minimum working distances are indicative and will vary depending on the particular item 
of plant and local geotechnical conditions. They apply to cosmetic damage of typical buildings 
under typical geotechnical conditions.  
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Vibration generated by the Proposal including the use of a 30 tonne hammer for pile 
installation would be undertaken at its closest within about 15 metres of the ANMM and the 
Maritime Heritage Centre and about 40 metres of Sydney Wharf Apartments. Data from the 
CNVG indicates that the minimum working distance for a large hydraulic hammer, which may 
be comparable to the 30 tonne hammer, would be about 22 metres and there could be a 
human response within about 73 metres. While it is unknown at this time what the actual 
vibration levels will be, the use of a medium hydraulic hammer, which would put the minimum 
working distance for potential cosmetic damage to 7 metres and minimum human response to 
23 metres, may be necessary to minimise the risk of any potential building cosmetic damage 
or human response. Additionally, it is recommended that when undertaking hammering of 
piles at these distances that vibration monitoring be undertaken. 

A review of vibration impacts is recommended after the capacity of the vibration generating 
construction equipment is established by the construction contractor and all potentially 
affected buildings are identified and offset distances determined. Attended vibration 
monitoring is recommended to confirm vibration levels and protect from potential building 
damage once the project construction commences. 
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Table 5-6 Recommended minimum working distances for vibration intensive plant from sensitive receivers 

 

The review of vibration impacts would include an assessment of the distance from the 
vibration generating activity to the ANMM, Maritime Heritage Centre and Sydney Wharf 
Apartments. 

5.4 Operational Noise 

5.4.1 Marina operation 

A variety of vessels would be berthed, permanently or temporarily, at the marina. It is 
intended that the operational vessels of the Sydney Heritage Fleet together with the State 
heritage listed SS South Steyne would be permanently berthed at the marina. Other vessels 
may visit from time to time, for maritime festivals and would be berthed on a short term basis. 

Vessels Berthing at the marina may include the vessels listed in Table 5-7. 
Table 5-7 MHP Vessels and Operating Profiles 

Name Operating Profile 

James Craig Sails once a fortnight departing in at 1000, returning at 1600. Also, periodic 
cruises on the harbour or at sea.  The James Craig diesel engines are 
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Name Operating Profile 

generally started about 20 minutes before departure. There is minimal noise 
associated with the day to day operation of the ship alongside. 

Waratah In steam every second weekend Friday to Sunday cruises from the precinct. 
Also, periodic charters.  The ship will be flashed up offsite and will berth offsite 
overnight on steaming weekends. There is minimal noise associated with the 
day to day operation of the ship alongside 

John Oxley On display alongside (at present) There will be minimal noise generated by 
the ship while operating alongside. 

SS South 
Steyne 

Static display.  

Lady 
Hopetoun 

In steam every second weekend Friday to Sunday cruises from the precinct. 
Also, periodic charters.  The ship will be flashed up offsite and will berth offsite 
overnight on steaming weekends There is little noise emitted in the day to day 
operation of the ship when alongside. 

Boomerang Periodic SHF member/sponsor cruises. Boomerang is used for charters two 
or three times per month. The diesel engine is run for short periods before 
departing and after returning alongside. 

Visiting 
Vessels 

Except for major events, about four vessels a year come and go. 

Small craft One or two vessels operating daily on harbour cruises. 

The majority of the marina operations is expected to be static. Some noise may be generated 
from persons accessing the marina, especially the Wharf 7 Pontoon, located about 40 metres 
from Sydney Wharf Apartments. Periodic vessel movements may occur during day, evening 
or night. 

The Small Vessel Marina is proposed to add one or two vessels to operate daily on harbour 
cruises.  

Light maintenance would be carried out on vessels berthed at the marina during daylight 
hours. Light maintenance is expected to have a negligible if any impact to the ambient noise 
environment.  

Additional pedestrians drawn to the boardwalk area by the marina would not impact the 
ambient noise environment.  

5.4.2 Pyrmont Bay Ferry Pontoon Operational Assessment  

The existing Pyrmont Bay Ferry Pontoon is approximately 140 metres from the closest point 
at the south eastern end of the Sydney Wharf Apartments. The relocation of the Pyrmont Bay 
Ferry Pontoon would place it to approximately 75 metres to this location.  
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Use of the Pyrmont Bay Ferry Pontoon includes about 39 ferry trips per day by Harbour City 
Ferries and 12 trips per day by Manly Fast Ferries with the capacity to accommodate Emerald 
Class Ferries. The Harbour City Ferry schedule arrives and departs approximately every 20 
minutes during some hours of the day.  The Manly Ferry arrives and departs every 20 to 30 
minutes during its schedule.  A review of the ferry timetables indicates there are 
circumstances where the two services arrive and depart within a common 15 minute period. 

For the purpose of noise modelling, three ferry / vessel movements over a 15 minute period 
has been assessed for peak periods.  This is to assume one Harbour City Ferry, one Manly 
Ferry, and one small craft vessel that operates on daily cruises from the Sydney Heritage 
Fleet.  Modelling has also been undertaken for evening and night scenarios.  During the 
evening period the Manly Ferry ceases after 7:13pm and the Harbour City Ferry reduces to 
every half hour after 6:54pm.  During night time the Harbour City Ferry operates hourly at 
10:14pm and 11:14pm. As no specific sound levels are available for the operation, the sound 
power level for ferries have been taken from the SLR Technical Paper, “Barangaroo Ferry 
Hub Construction and Operational Noise and Vibration Impact Assessment” Report 
#610.14047.  The Sound Power Levels are provided in Table 5-8. 

Table 5-8 Operational Craft Activity Sound Power Levels 

Activity SWL dB(A) Time Operating Per 15 Minutes 

Accelerating 98 2 min 

Reverse Thrust 93 1 min 

Idling 92 5 min 

Horn 118 5 seconds 

PA System 73 5 min 

Passenger Noise Vocals 60 10 min 

High Pressure Water Pump  110 5 min 

Sewage Pump 72 10 min 

This represents the likely amount of time that a particular activity would be undertaken in any 
15 minute period. This takes into account the fact that in a 15 minute period one ferry 
operation may involve, for example, acceleration to the terminal for 1 minute, then berthing for 
30 seconds using reverse thrust, idling for 5 minutes as the passengers embark the ferry, 
sounding the horn for 5 seconds before departing the terminal and accelerating to the next 
destination for 1 minute (i.e. all the activities would not be operating simultaneously at the  
wharf). 

The calculation of noise levels would inevitably depend on the number of vessel movements, 
the duration of operation at any one time and their precise location relative to the receiver of 
interest. In practice, the noise levels would vary due to the fact that the vessels would move 
along their planned routes and would not all be operating concurrently. 

The noise model setup also included: 

 Water ground absorption was zero (reflective); 
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 Temperature of 20 degrees Celsius; 

 Barometric Pressure 101.3 kPa; 

 Air humidity 60% 

 Wind Speed nil 

 Receiver Height 1.5m 

The results of the modelling for day, evening and night are provided in Figure 5-4 to Figure 
5-6 and are 15-minute LAeq noise levels. 

 
Figure 5-4 Daytime Vessel Operation Modelled Results 
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Figure 5-5 Evening Vessel Operation Modelled Results 
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Figure 5-6 Night Vessel Operation Modelled Results 

Tabular results at specific modelled locations taken from Figure 5-4 to Figure 5-6 are 
provided in Table 5-9. 
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Table 5-9 Modelled Results for the proposed Pyrmont Bay Ferry Pontoon 

Description Receiver Type Project Specific 
Noise Goal 
LAeq(15min) dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance Yes 
/ No 

NCA1 C1 Commercial 65 Day 

65 Eve 

65 Night 

 

42 

40 

37 

YES 

YES 

YES 

NCA1 C2 Commercial 65 Day 

65 Eve 

65 Night 

 

32 

30 

27 

YES 

YES 

YES 

NCA1 C3 Commercial 65 Day 

65 Eve 

65 Night 

 

29 

28 

25 

YES 

YES 

YES 

NCA1 R1 Residential 58 Day 

48 Eve 

43 Night 

44 

43 

40 

YES 

YES 

YES 

NCA1 R2 Residential 

 

 

58 Day 

48 Eve 

43 Night 

44 

43 

40 

YES 

YES 

YES 

NCA1 R3 Residential 

 

 

58 Day 

48 Eve 

43 Night 

35 

34 

31 

YES 

YES 

YES 

NCA1 R4 Residential 

 

 

58 Day 

48 Eve 

43 Night 

26 

25 

22 

YES 

YES 

YES 

NCA2 R1 Residential 58 Day 

48 Eve 

43 Night 

41 

39 

36 

YES 

YES 

YES 

NCA2 R2 Residential 58 Day 

48 Eve 

41 

39 

YES 

YES 
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Description Receiver Type Project Specific 
Noise Goal 
LAeq(15min) dB(A) 

Predicted 
Noise Level 
LAeq(15min) 

dB(A) 

Compliance Yes 
/ No 

43 Night 36 YES 

NCA2 R3 Residential 58 Day 

48 Eve 

43 Night 

40 

38 

35 

YES 

YES 

YES 

NCA2 C1 Commercial 65 Day 

65 Eve 

65 Night 

38 

36 

33 

YES 

YES 

YES 

NCA3 R1 Residential 58 Day 

48 Eve 

43 Night 

36 

34 

31 

YES 

YES 

YES 

NCA4 C1 Commercial 65 Day 

65 Eve 

65 Night 

42 

41 

38 

YES 

YES 

YES 

NCA4 R1 Residential 58 Day 

48 Eve 

43 Night 

44 

43 

40 

YES 

YES 

YES 

Results of the modelling indicate the relocation and operations of the Pyrmont Bay Ferry 
Pontoon and Sydney Heritage Fleet would comply with NMLs during daytime and evening 
and night at all residential and commercial premises.   

While compliance is expected for operation of the Pyrmont Bay Ferry Pontoon and Sydney 
Heritage Fleet, it is recommended that any risk of noise be captured in a site operational 
noise management plan (ONMP).   

5.4.3 Operational sleep disturbance assessment 

The potential for sleep disturbance from maximum noise level events from the berthing and 
movement of vessels and the operation of the Pyrmont Bay Ferry Pontoon during the night-
time period also needs to be considered.  

The night time RBL for the project is 48 dB(A) and the LAFmax noise goal for sleep 
disturbance is 63 dB(A).  The primary risk of sleep disturbance occurring is from the operation 
of the ferry horns.  A ships’ horn operates at a sound power level of 118 SWL dB(A), 
indicating there is a risk of exceeding the noise goals within 220 metres.  It is recommended 
that horn noise is effectively managed particularly at night. Roads and Maritime should 
consult with Transport for NSW and identify potential measures to minimise noise from horns 
whilst still following required safety requirements and safe navigation in the waterway. The 
measures should be captured and recorded in the ONVMP. 
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5.4.4 ANMM purposes 

Roads and Maritime is aware that the ANMM and the SHF intend to use the marina for 
museum purposes. This use would identify the Maritime Heritage Precinct as a community 
facility. A community facility is defined by the Sydney Regional Environmental Plan (Sydney 
Harbour Catchment) 2005 (SREP) as: 

 ‘a building or place that provides for the physical, social, cultural, religious or intellectual 
development or welfare of the community’.  

The museum would operate ticketed visitation to the SHF vessels and the SS South Steyne 
for public programs, events and festivals. 

To use the marina for museum purposes, the ANMM would be required to seek separate 
planning consent as the Proponent for ‘a community facility’ with consideration to the Sydney 
Regional Environmental Plan (Sydney Harbour Catchment) 2005 (SREP).   

5.4.5 Other purposes 

The SS South Steyne may be used as a function centre, in addition to museum purposes as 
described above. A function centre is defined by the Sydney Regional Environmental Plan 
(Sydney Harbour Catchment) 2005 (SREP) as: 

‘a building or place used for the holding of events, functions, conferences and the like, and 
includes convention centres, exhibition centres and reception centres, but does not include an 
entertainment facility’. 

Functions and events on the SS South Steyne may include activities such as live music, food 
and beverage, weddings, education, exhibitions, lectures and events. 

To operate vessels as a function centre at the Maritime Heritage Precinct, the vessel owner 
would be required to seek separate planning consent as the Proponent for ‘a function centre’ 
with consideration to the Sydney Regional Environmental Plan (Sydney Harbour Catchment) 
2005 (SREP). 

5.5 Operational vibration 

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

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

Human tactile perception of random motion, as distinct from human comfort considerations, 
was investigated by Diekmann and subsequently updated in German Standard DIN 4150 Part 
2 1975. On this basis, the resulting degrees of perception for humans are suggested by the 
vibration level categories provided in Table 5-10. 
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Table 5-10 Peak Vibration Levels and Human Perception of Motion 

Approximate Vibration Level Degree of Perception 

0.10 mm/s Not felt 

0.15 mm/s Threshold of perception 

0.35 mm/s Barely noticeable 

1 mm/s Noticeable 

2.2 mm/s Easily noticeable 

6 mm/s Strongly noticeable 

14 mm/s  Very strongly noticeable 

Table 5-10 suggests that people will just be able to feel floor vibration at levels of about 0.15 
mm/s and that the motion becomes “noticeable” at a level of approximately 1 mm/s. 

The operation of the marina and the Pyrmont Bay Ferry Pontoon and temporary use of the 
Casino Wharf, including berthing and manoeuvring of the Emerald class ferry, are not 
expected to create vibration levels above the noticeable level at nearest receptors, given the 
distance from source to nearest receivers, which is approximately 40 metres .However, it is 
recommended that any potential operational vibration is effectively managed particularly at 
night and measures captured and recorded in the ONVMP. 
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6. Noise and Vibration Mitigation Measures 

6.1 Construction Noise and Vibration Mitigation Measures 

6.1.1 Noise Mitigation Measures 

Construction noise levels are predicted to exceed noise management levels in locations 
outlined in Section 5.2. Where exceedances are anticipated after implementing standard 
mitigation measures (Table 6-1), additional mitigation measures can be applied where 
feasible and reasonable.  The Roads and Maritime Construction Noise and Vibration 
Guideline (CNVG) provides guidance for additional mitigation measures and may be used to 
minimise the impacts on the community from noise and vibration. The highly affected noise 
level of 75 dB(A) is predicted to potentially be exceeded at 56 Pirrama Road East in NCA1.  
Where this occurs a range of additional mitigation measures can apply including: 

 Notifications; 

 Verification; 

 Phone calls; and  

 Respite offers. 

56 Pirrama Road West NCA1 has the potential to exceed construction noise management 
levels by 8 dB(A), 12 dB(A), and 18 dB(A) during day, evening and night time respectively.  1 
Murray Street NCA1 also has the potential to exceed construction noise management levels 
by 9 dB(A), 13 dB(A), and 19 dB(A) during day, evening and night time.  65 Pirrama Road 
NCA1 has the potential to exceed construction noise management levels by 4 dB(A), 8 dB(A), 
and 14 dB(A) during day, evening and night time.  These levels are considered to be clearly 
audible during daytime.  However during out of hours work the predicted noise levels are 
considered to be clearly audible during evening and moderately intrusive at night.  Where this 
occurs a range of additional mitigation measures can apply including: 

 Notifications; 

 Verification; 

 Respite Period 1 (evening); 

 Duration Respites; 

 Individual Briefings (night); 

 Specific Notifications (night); 

 Phone Calls (night); 

 Respite Period 2 (night); 

 Duration Respite (night). 

NCA2 is expected to comply with noise management levels with the exception of night time 
being potentially exceeded by 5 dB(A) at 8 Wharf Crescent, and by 3 dB(A) at 3 Darling 
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Island Road Pyrmont. Additionally, at the Barangaroo future residential Apartments the night 
time noise management level may be exceeded by 5 dB(A).  In these instances, notifications 
may apply. 

The range of additional measures are described below. Note in instances where there are 
many receivers above the NML it may not be practical to discuss the project with every 
receiver recommended below. Instead the community should be proactively engaged so they 
have an incentive to participate in discussion. Support from the community may be 
demonstrated from surveys, online feedback, contact phone numbers and community events. 

As described previously, the construction contractor would be required to re-confirm the 
additional mitigation measures once staging, equipment types and numbers have been 
finalised.  

Advanced warning of works and potential disruptions can assist in reducing the impact on the 
community. The notification may consist of a letterbox drop (or equivalent) detailing work 
activities, time periods over which these will occur, impacts and mitigation measures. 
Notification should be a minimum of 5 working days prior to the start of works. The approval 
conditions for projects may also specify requirements for notification to the community about 
works that may impact on them.  

Specific notifications (SN)  

Specific notifications are letterbox dropped (or equivalent) to identified stakeholders no later 
than seven calendar days ahead of construction activities that are likely to exceed the noise 
objectives. The specific notification provides additional information when relevant and 
informative to more highly affected receivers than covered in general letterbox drops. The 
exact conditions under which specific notifications would proceed are defined in the relevant 
Additional Mitigation Measures (Tables C1 to C3). This form of communication is used to 
support periodic notifications, or to advertise unscheduled works.  

Phone calls (PC) 

Phone calls detailing relevant information made to identified/affected stakeholders within 
seven calendar days of proposed work. Phone calls provide affected stakeholders with 
personalised contact and tailored advice, with the opportunity to provide comments on the 
proposed work and specific needs. Where the resident cannot be telephoned then an 
alternative form of engagement should be used.  

Individual briefings (IB) 

Individual briefings are used to inform stakeholders about the impacts of high noise activities 
and mitigation measures that will be implemented. Project representatives would visit 
identified stakeholders at least 48 hours ahead of potentially disturbing construction activities. 
Individual briefings provide affected stakeholders with personalised contact and tailored 
advice, with the opportunity to comment on the project. Where the resident cannot be met 
with individually then an alternative form of engagement should be used.  

Respite Offers (RO) 

Respite Offers should be considered made where there are high noise and vibration 
generating activities near receivers. As a guide work should be carried out in continuous 
blocks that do not exceed 3 hours each, with a minimum respite period of one hour between 
each block. The actual duration of each block of work and respite should be flexible to 
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accommodate the usage of and amenity at nearby receivers.  The purpose of such an offer is 
to provide residents with respite from an ongoing impact. This measure is evaluated on a 
project-by-project basis, and may not be applicable to all projects. 

Respite Period 1 (R1)  

Out of hours construction noise in out of hours period 1 shall be limited to no more than three 
consecutive evenings per week except where there is a Duration Respite. For night work 
these periods of work should be separated by not less than one week and no more than 6 
evenings per month.  

Respite Period 2 (R2)  

Night time construction noise in out of hours period 2 shall be limited to two consecutive 
nights except for where there is a Duration Respite. For night work these periods of work 
should be separated by not less than one week and 6 nights per month. Where possible, high 
noise generating works shall be completed before 11pm.  

Duration Respite (DR)  

Respite offers and respite periods 1 and 2 may be counterproductive in reducing the impact 
on the community for longer duration projects. In this instance and where it can be strongly 
justified it may be beneficial to increase the work duration, number of evenings or nights 
worked through Duration Respite so that the project can be completed more quickly. The 
project team should engage with the community where noise levels are expected to exceed 
the NML to demonstrate support for Duration Respite.  Where there are few receivers above 
the NML each of these receivers should be visited to discuss the project to gain support for 
Duration Respite.  

Verification 

Verification of Noise and Vibration levels as part of routine checks of noise levels or following 
reasonable complaints. This verification should include measurement of the background 
noise level and construction noise.  

Table C1 from the CNVG provides triggers for additional mitigation measures for airborne 
noise and is shown in Figure 6-1.  
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Figure 6-1 Additional Noise Mitigation Measures 

6.1.2 Vibration Mitigation Measures 

Vibration generated by the Proposal including the use of a 30 tonne hammer for pile 
installation would be undertaken at its closest within about 15 metres of the ANMM and the 
Maritime Heritage Centre and about 40 metres of Sydney Wharf Apartments. Data from the 
CNVG indicates that the minimum working distance for a large hydraulic hammer, which may 
be comparable to the 30 tonne hammer, would be about 22 metres and there could be a 
human response within about 73 metres. While it is unknown at this time what the actual 
vibration levels will be, the use of a medium hydraulic hammer which would put the minimum 
working distance for potential cosmetic damage to 7 metres and minimum human response to 
23 metres may be necessary to minimise the risk of any potential building cosmetic damage 
or human response. Additionally, it is recommended that when undertaking hammering of 
piles at these distances that vibration monitoring be undertaken. Further guidance for triggers 
for additional vibration mitigation measures taken from Table C3 of the CNVG are provided in 
Figure 6-2. 
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Figure 6-2 Additional Vibration Mitigation Measures 

6.1.3 Construction Noise and Vibration Management Plan 

The CNVG provides guidance for mitigation measures and may be used as to how to 
minimise the impacts on the community from noise and vibration.  

A Construction Noise and Vibration Management Plan (CNVMP)  would be prepared by the 
construction contractor prior to the commencement of works and implemented through all 
phases of the proposed construction works. The CNVMP would provide the framework for the 
management of all potential noise impacts resulting from the construction works and would 
detail the environmental mitigation measures to be implemented throughout the construction 
works. The CNVMP would be based on the construction contractor’s revised noise estimates 
based on confirmed staging, equipment types and numbers. Appendix B of the CNVG 
provides standard mitigation measures that could be implemented in the CNVMP.  Table 6-1 
provides information regarding standard mitigation measures. 

Table 6-1 Standard Mitigation Measures 

Action Required Applies 
To 

Details 

Implement 
community 
consultation or 

Airborne 
noise 

Notification detailing work activities, dates and hours, 
impacts and mitigation measures, indication of work 
schedule over the night time period, any operational 
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Action Required Applies 
To 

Details 

notification 
measures 

Ground 
borne 
noise & 
Vibration 

noise benefits from the works (where applicable) and 
contact telephone number. Notification should be a 
minimum of 7 calendar days prior to the start of works.  

Site Inductions Airborne 
noise 

Ground 
borne 
noise & 
Vibration 

All employees, contractors and subcontractors are to 
receive an environmental induction. The induction must 
at least include: all project specific and relevant standard 
noise and vibration mitigation measures, relevant licence 
and approval conditions, permissible hours of work, any 
limitations on high noise generating activities, location of 
nearest sensitive receivers, construction employee 
parking areas, designated loading/unloading areas and 
procedures, site opening/closing times (including 
deliveries), environmental incident procedures. 

Behavioural 
practices 

Airborne 
Noise 

No swearing or unnecessary shouting or loud 
stereos/radios on site. No dropping of materials from 
height, throwing of metal items and slamming of doors 

Construction hours 
and scheduling. 

Airborne 
noise 

Ground 
borne 
noise & 
Vibration 

Where feasible and reasonable, construction should be 
carried out during the standard daytime working hours.  
Work generating high noise and/or vibration levels 
should be scheduled during less sensitive time periods. 

Equipment 
selection 

Airborne 
noise 

Ground 
borne 
noise & 
Vibration 

Use quieter and less vibration emitting construction 
methods where feasible and reasonable.  

Use and siting of 
plant 

Airborne 
Noise 

The offset distance between noisy plant and adjacent 
sensitive receivers is to be maximised.   Plant used 
intermittently to be throttled down or shut down. Noise-
emitting plant to be directed away from sensitive 
receivers.  Only have necessary equipment on site. 

Plan worksites and 
activities to 
minimise noise and 
vibration 

Airborne 
noise 

Ground 
borne 
noise & 
Vibration 

Locate compounds away from sensitive receivers and 
discourage access from local roads. Plan traffic flow, 
parking and loading/unloading areas to minimise 
reversing movements within the site.  Where additional 
activities or plant may only result in a marginal noise 
increase and speed up works, consider limiting duration 
of impact by concentrating noisy activities at one location 
and move to another as quickly as possible.  Very noisy 
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Action Required Applies 
To 

Details 

activities should be scheduled for normal working hours. 
If the work cannot be undertaken during the day, it 
should be completed before 11:00pm.  

Reduced 
equipment power 

Airborne 
noise 

Ground 
borne 
noise & 
Vibration 

Use only necessary size and power 

Minimise 
disturbance arising 
from delivery of 
goods to 
construction sites 

Airborne 
Noise 

Loading and unloading of materials/deliveries is to occur 
as far as possible from sensitive receivers.   Select site 
access points and roads as far as possible away from 
sensitive receivers.  Dedicated loading/unloading areas 
to be shielded if close to sensitive receivers.  Delivery 
vehicles to be fitted with straps rather than chains for 
unloading, wherever possible. Avoid or minimise these 
out of hours movements where possible. 

Shield stationary 
noise sources such 
as pumps, 
compressors, fans 
etc 

Airborne 
noise 

Stationary noise sources should be enclosed or shielded 
where feasible and reasonable whilst ensuring that the 
occupational health and safety of workers is maintained.   

Shield sensitive 
receivers from 
noisy activities 

Airborne 
noise 

Use structures to shield residential receivers from noise 
such as site shed placement; earth bunds; fencing; 
erection of operational stage noise barriers (where 
practicable) and consideration of site topography when 
situating plant 

6.2 Operational Noise and Vibration Mitigation Measures 

While compliance is expected for operation of the Proposal, including the Pyrmont Bay Ferry 
Pontoon and Sydney Heritage Fleet, it is recommended that any risk of noise be captured in a 
site operational noise management plan (ONMP).   

It is recommended that horn noise is effectively managed particularly at night. Roads and 
Maritime should consult with Transport for NSW and identify potential measures to minimise 
noise from horns whilst still following required safety requirements and safe navigation in the 
waterway. The measures should be captured and recorded in the ONVMP. 

It is recommended that any potential operational vibration is effectively managed particularly 
at night and measures captured and recorded in the ONVMP. 
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To use the marina for museum purposes, the ANMM would be required to seek separate 
planning consent as the Proponent for ‘a community facility’ with consideration to the Sydney 
Regional Environmental Plan (Sydney Harbour Catchment) 2005 (SREP).   

To operate vessels as a function centre at the Maritime Heritage Precinct, the vessel owner 
would be required to seek separate planning consent as the Proponent for ‘a function centre’ 
with consideration to the Sydney Regional Environmental Plan (Sydney Harbour Catchment) 
2005 (SREP). 
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7. Conclusion 

RAPT Consulting has undertaken a noise and vibration impact assessment for NGH 
Environmental as part of a REF for the proposed Maritime Heritage Precinct (MHP) in Darling 
Harbour. The assessment addressed the potential noise and vibration impacts associated 
with the construction and the operation of the MHP.  

Construction  

The construction noise results demonstrate what could happen if all items of plant outlined in 
Section 5.2 were operating at their maximum sound power levels simultaneously.  In reality 
this is unlikely to occur and actual received sound levels due to construction are expected to 
be lower than is reported.  However, in the event this does occur, noise management levels 
at residences in NCA 1 could be exceeded at all locations reported. This could also be by up 
to 14 dB(A) for day, 18 dB(A) during evening and 24 dB(A) at night at 56 Pirrama Road 
Pyrmont East and also has the potential to exceed the highly noise affected level of 75 dB(A).  
This is the closest location to construction works.  

Commercial receptors in NCA 1 are also predicted to exceed noise goals at Wharf 7/58 
Pirrama Road Pyrmont and Wharf 10 Pirrama Road Pyrmont while noise goals at Star Casino 
46 Pirrama Road are expected to comply.  Noise levels at the Lyric Theatre could be 63 
dB(A) at its boundary. The internal noise goals for the Lyric Theatre are 33 dB(A). At this 
point it is unknown if in a worst-case scenario this internal noise level could be achieved.  
However, it is expected that the design of the theatre should account for a 30 dB(A) 
attenuation from environmental noise sources. Consultation with the theatre would be 
undertaken by the construction contractor when preparing the CNVMP.     

NCA 2 is expected to comply for commercial receptors and for day and evening noise goals 
for residences. However, there is the potential to exceed night noise goals by 5 dB(A) at 8 
Wharf Crescent Pyrmont and by 3 dB(A) at 3 Darling Island Road Pyrmont.  

NCA 3 is expected to comply with construction noise goals. 

NCA 4 is expected to comply with commercial noise goals however Barangaroo (Future) 
Residential Apartments could exceed night noise goals by up to 5 dB(A).  

There is the potential for relocation of the Pyrmont Bay Ferry Pontoon to the Casino Ferry 
Wharf during the construction period.  Modelling results for the temporary use of the Casino 
Wharf indicate compliance at all locations during day, evening and night time periods with the 
exception of NCA2 R1 at night which predicts a 1 dB(A) exceedance with project noise trigger 
levels. The NPfI considers an exceedance of less than 2 dB(A) negligible and these 
exceedances would not be discernible by the average listener and therefore would not 
warrant receiver-based treatments or controls. 

The assessment indicates that the construction sleep disturbance criteria would be exceeded 
at 56 Pirrama Road Pyrmont East and 56 Pirrama Road Pyrmont West during construction of 
the Proposal.  Sleep disturbance noise goals are also predicted to be exceeded at 1 Murray 
Street and at 65 Pirrama Road.   

A construction noise and vibration management plan (CNVMP) has been recommended to be 
implemented to minimise potential construction noise impacts. Additional noise mitigation 
measures beyond standard measures are recommended to minimise predicted noise levels  
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as far as reasonably practicable. Additional measures that are recommended include the 
implementation of a construction noise and vibration management plan, it is expected that 
noise and vibration impacts can be managed and minimised.  Once the construction staging 
and equipment is finalised, the construction contractor would re-examine predicted noise 
levels and confirm the necessary mitigation measures. 

Operation   

Results of the operational assessment indicate the Proposal will safely comply with adopted 
project noise goals during daytime, evening and night at all residential and commercial 
receptors.  

Based on the adopted sound power level for ferry horns, there is a risk of exceeding the noise 
goals for sleep disturbance within 220 metres. It is recommended that horn noise is effectively 
managed particularly at night. Roads and Maritime should consult with Transport for NSW 
and identify potential measures to minimise noise from horns whilst still following required 
safety requirements and safe navigation in the waterway. The measures should be captured 
and recorded in the ONVMP. 

While compliance is expected for the Proposal, it is recommended that any risk of noise be 
captured in a site operational noise and vibration management plan. (ONVMP) 

Should you have any further questions regarding this report, please do not hesitate to contact 
Greg Collins on 0488512224 or greg@raptconsulting.com.au.   

Thank you, 

  
 

Greg Collins 

Director – RAPT Consulting 

mailto:greg@raptconsulting.com.au

	Glossary of Acoustic Terms
	1. Introduction
	1.1 Background
	1.2 Proposal Description
	1.3 Major Design Features
	1.4 Limitations

	2. Methodology
	2.1 Noise assessment
	2.1.1 Construction
	2.1.2 Operation

	2.2 Vibration assessment
	2.2.1 Construction
	2.2.2 Operation


	3. Existing Environment
	3.1 Proposal Area
	3.2 Ambient Noise Environment

	4. Noise and Vibration Criteria
	4.1 Construction Noise
	4.1.1 Construction Sleep Disturbance

	4.2 Operational Noise Criteria
	4.2.1 Operational sleep disturbance criteria

	4.3 Vibration Criteria

	5. Assessment of Potential Impacts
	5.1 Construction
	5.1.1 Work Stages
	5.1.2 Work Methodology
	5.1.3 Construction Hours and Duration
	5.1.4 Plant and Equipment

	5.2 Construction noise assessment
	5.2.1 Temporary relocation of the Pyrmont Bay Ferry to the Casino Ferry Wharf  during construction
	5.2.2 Construction sleep disturbance assessment

	5.3 Construction Vibration
	5.4 Operational Noise
	5.4.1 Marina operation
	5.4.2 Pyrmont Bay Ferry Pontoon Operational Assessment
	5.4.3 Operational sleep disturbance assessment
	5.4.4 ANMM purposes
	5.4.5 Other purposes

	5.5 Operational vibration

	6. Noise and Vibration Mitigation Measures
	6.1 Construction Noise and Vibration Mitigation Measures
	6.1.1 Noise Mitigation Measures
	6.1.2 Vibration Mitigation Measures
	6.1.3 Construction Noise and Vibration Management Plan

	6.2 Operational Noise and Vibration Mitigation Measures

	7. Conclusion

