CRIB POINT GAS IMPORT JETTY AND
PIPELINE PROJECT
Inquiry and Advisory Committee Hearing
Noise and Vibration Impact Assessment
Statement of Evidence

Prepared for:
Mornington Peninsula Shire Council
Instructed by: Harwood Andrews

SLR Ref: 640.11864-R01
Version No: -v1.0
October 2020

Mornington Peninsula Shire Council
Crib Point Gas Import Jetty and Pipeline Project
Inquiry and Advisory Committee Hearing
Noise and Vibration Impact Assessment
Statement of Evidence

SLR Ref No: 640.11864-R01-v1.0.docx
October 2020

PREPARED BY
SLR Consulting Australia Pty Ltd
ABN 29 001 584 612
Level 11, 176 Wellington Parade
East Melbourne VIC 3002 Australia
T: +61 3 9249 9400
E: melbourne@slrconsulting.com www.slrconsulting.com

BASIS OF REPORT
This report has been prepared by SLR Consulting Australia Pty Ltd (SLR) with all reasonable
skill, care and diligence, and taking account of the timescale and resources allocated to it
by agreement with Mornington Peninsula Shire Council (the Client). Information reported
herein is based on the interpretation of data collected, which has been accepted in good
faith as being accurate and valid.

SLR disclaims any responsibility to the Client and others in respect of any matters outside
the agreed scope of the work.

DOCUMENT CONTROL
Reference

Date

Prepared

Checked

Authorised

640.11864-R01-v1.0

2 October 2020

Jim Antonopoulos

Gustaf Reutersward

Jim Antonopoulos

Page 2

Mornington Peninsula Shire Council
Crib Point Gas Import Jetty and Pipeline Project
Inquiry and Advisory Committee Hearing
Noise and Vibration Impact Assessment
Statement of Evidence

SLR Ref No: 640.11864-R01-v1.0.docx
October 2020

CONTENTS
1

WITNESS STATEMENT .............................................................................................. 4

2

SUMMARY OF POSITION.......................................................................................... 5

2.1

Noise Modelling – Operational Noise at Crib Point .......................................................... 5

2.2

Cumulative Noise – Operational Noise at Crib Point ........................................................ 8

2.3

Construction Noise Assessment and Mitigation ............................................................... 9

2.4

Noise Impacts to Recreational Areas .............................................................................. 10

3

CONCLUSION ......................................................................................................... 11

Appendix A Short Curriculum Vittae – Jim Antonopoulos
Appendix B Harwood Andrews letter of Instruction dated 10 July 2020 and SLR Consulting
letter dated 3 August 2020
Appendix C Relevant Referenced Information

Page 3

Mornington Peninsula Shire Council
Crib Point Gas Import Jetty and Pipeline Project
Inquiry and Advisory Committee Hearing
Noise and Vibration Impact Assessment
Statement of Evidence

1

SLR Ref No: 640.11864-R01-v1.0.docx
October 2020

Witness Statement

1.

My name is Jim Antonopoulos and I am a Principal grade acoustical consultant employed by SLR Consulting
Australia Pty Ltd at Level 11, 176 Wellington Parade, East Melbourne, Victoria. I have previously worked
for Graeme E. Harding & Associates (1996 to 2003) and Heggies Pty Ltd (2003 to 2010). SLR Consulting
Australia Pty Ltd acquired Heggies Pty Ltd in 2010.

2.

My academic qualifications include a Bachelor of Applied Science (Applied Physics) and I am a Member of
the Australian Acoustical Society (M.A.A.S). A short CV is provided in Appendix A.

3.

I have worked as an acoustical consultant in Melbourne since 1996. My areas of expertise include building
and environmental acoustics. I have undertaken numerous acoustical assessments of transportation and
large industrial noise projects. In the last five to ten years, I have been heavily involved in planning related
acoustical matters and have regularly advised Councils and private developers on such matters, and
presented expert testimony in VCAT and in Planning Panel Hearings.

4. With regard to the Crib Point Gas Import Jetty and Pipeline Project (the Project) I have been directed by
Harwood Andrews to prepare this expert witness statement for the Inquiry and Advisory Committee Hearing
(IAC Hearing). This Statement provides my findings and position on the matter.
5. I have provided ongoing technical peer review services to Mornington Peninsula Shire Council (as a member
of the technical reference group) in relation to this Project since December 2018. This included review of
earlier draft noise assessment reports and the Environmental Effects Draft Scoping Requirements, and
previous draft versions of the EES Noise and Vibration Impacts reports.
6. My most recent review work is included in Appendix B within my letter dated 3 August 2020 which was
prepared based on the direction provided to me by Harwood Andrews in their correspondence dated 10
July 2020 and supplementary email correspondence dated 24 July 2020. This was effectively my final review
of the final EES noise and vibration impact assessment report (AECOM EES Technical Report H-Noise and
Vibration Impact Assessment, 22 June 2020) and the Environmental Risk Report (AECOM Attachment III of
EES, 11 June 2020). This letter is effectively the main basis of my position and this expert witness statement.
7. Since undertaking my 3 August 2020 work, I have also:

8.

•

Received and reviewed the Statement of Evidence of Timothy Michael Marks of Marshall Day Acoustics
(MDA), dated 25/09/2020. Marshall Day Acoustics previously provided peer review services on behalf
of the Proponent.

•

Had direct discussion with AECOM’s acoustic consultant Mr. Lee Evans on 29 September 2020 to
discuss some of the matters raised in my 3 August 2020 review.

•

Undertaken a sensitivity check on the modelling methodology for the Crib Point site.

All my review work has been desktop review work in relation to environmental noise and vibration impacts
only. I have not visited the subject site or collected any noise measurement data of my own. I have not
reviewed underwater related acoustic and vibration aspects.
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Summary of Position
With reference to my 3 August 2020 letter, from my further investigations undertaken since receiving the
Statement of Evidence of Mr Marks, and from my further discussions with Mr Evans of AECOM, I provide
the following summary of my position on the various previously raised matters and any other issues. These
include.
•

Noise modelling data anomalies for the operational noise at Crib Point.

•

Cumulative noise assessment.

•

Construction Noise Mitigation and Management.

•

Comment on Mr Marks Statement of Evidence – Noise to Beaches.

2.1

Noise Modelling – Operational Noise at Crib Point

10. Section 2 of my 3 August 2020 letter raised a number of technical concerns in relation to modelling inputs
used for operational noise assessment. This included:
a.

Unclear documentation of sound power levels, particularly for the moored LNG Carrier. A sound power
level of 115 dBA is indicated on page 114 of the EES Noise and Vibration Impact Assessment (NVIA)
report, yet Table 72 (which is the table showing the full details of the noise modelling sound levels)
does not appear to reflect this.

b.

Table 72 also appears to include a number of technical anomalies in that the spectral noise data does
not add up to the overall A-weighted noise level.

c.

A high reliance on assumed noise attenuators on LNG Carriers (and the FSRU), and no information to
suggest this is a standard or feasible implementation. The EES NVIA report did not suggest this is a
specific noise mitigation measure required to be implemented on any LNG Carrier that would come to
the facility, yet it is critical that the sound power levels nominated are not exceeded by incoming
vessels.

11. In order to address my concerns above, I requested access to the AECOM noise model to clarify sound
power levels used, and to undertake a general review of the modelling. Access to the model was not
granted, however, I had a phone conversation with Mr Evans of AECOM on 29 September 2020 to discuss
the report anomalies and have also referred to the evidence of Mr Marks.
12. Mr Evans advised that the documentation was erroneous and did not accurately reflect the noise levels
used in the model for some of the sources. He confirmed that correct and appropriate levels were used. I
received an updated version of the data while preparing this Statement on 2 October 2020 but I have not
had an opportunity to critically review this in the timeframe.
13. Mr Marks of Marshall Day Acoustic (MDA) had previously provided peer review services on behalf of the
Proponent, however, these anomalies were not identified during their review. It is not entirely clear to me
if MDA reviewed the final version of the EES NVIA report in any case, as the documents they reviewed were
dated 3 March and 27 April 2020. However, as these issues were raised by Mornington Peninsula Council
as part of the Stakeholder consultation, Mr Marks followed up and also received confirmation from AECOM
that appropriate noise levels had been used in their inputs.
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14. Neither myself or Mr Marks / MDA have reviewed the actual noise model so there is no independent way
to know what was modelled by AECOM.
15. On the issue of the stack emissions levels as per my Item 10(c) above, Mr Marks also comments on this
critical assumption in his Statement as follows:
The required Insertion Loss (IL) reductions can be achieved by some single or multiple mufflers. Given
the high engine exhaust sound power levels, (Lw) the use of primary and secondary mufflers in the
exhaust flues is not uncommon. Achieving the modelled maximum sound levels should be a requirement
on all incoming vessels, noting that when stationary or at the dock, the main propulsion engines are
usually not operating.
16. The last sentence of the above statement highlights the importance of the assumption used, and suggests
that achieving the nominated sound power levels is a requirement of all incoming vessels. I assume the
fleet of LNG carriers that would come to the site are not under the direct control of the Project, and how
this type of control is implemented is not clear to me. The EES NVIA report does not nominate any formal
noise control measure or require that all incoming vessels must have some form of certification provided
on their noise output, yet this is critical to ensure compliance is achieved.
Noise Model Sensitivity Check
17. In the absence of being provided a noise model and the appropriate documentation of noise sources, I felt
it appropriate to undertake a brief sensitivity study on the noise modelling of the site by preparing my own
3D computer model. The model was prepared in SoundPLAN V8.1 and includes a basic representation of
the site and surrounds; the water surrounding the facility and receivers near the coast (103 and 132 The
Esplanade in particular). The model included a single elevated noise source, the LNG Carrier exhaust stack
at 55 m above sea level, with a sound power level of 115 dBA, and a spectrum derived from the AECOM
report Table 74. This is the loudest single noise source of the entire facility so provides a good basis for a
sensitivity check, however, this is only one noise source. Actual noise levels including all sources on the site
would provide a higher final noise level.
18. My model was initially run using the ISO 9613 algorithms as per AECOM’s approach. However, I also used
an alternative calculation algorithm often used in Australia and internationally, being the CONCAWE
method algorithms developed in The propagation of noise from petroleum and petrochemical complexes to
neighbouring communities (CONCAWE) developed by Acoustic Technology Limited. Different noise
algorithms handle various technical propagation aspects better than others, and it is appropriate to
undertake some due diligence in comparing algorithm outputs, especially when large distances are
involved, and when sources of noise or receivers are elevated (as per a LNG Carrier exhaust being 55 m
above sea level).
19. My model provided concerningly variable results with the different algorithms. These are summarised
below. CONCAWE allows for calculation using different atmospheric propagation conditions. ‘Cat 4’
represents neutral wind and/or atmospheric conditions and Cat 6 represents worst case propagation
conditions from source to receiver (ie wind blowing from source to receiver or temperature inversion or
combination of both). It should be noted that ISO 9613 also states it provides a prediction based on wind
blowing from source to receiver or temperature inversion conditions however, these conditions are not
selectable or able to be varied in the ISO algorithm. The predicted noise levels to 132 The Esplanade, a
residential location approximately 1700 m to the WSW of the jetty, are shown below for each algorithm
run.
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ISO 9613 Result

CONCAWE Cat 4 Result

CONCAWE CAT 6 Result

31 dBA

35 dBA

39 dBA

20. The large variation between even neutral Cat 4 and the ISO 9613 prediction led me to investigate further
the limitations and sensitivity of the algorithm.
21. I identified a number of concerns with ISO 9613. These concerns are:
•

ISO 9613 does not state its level of accuracy beyond 1 km, and as such is not considered verified outside
these distances. While the algorithm does still predict out beyond 1 km (and is often used to do so)
based on basic interpolation or extension of the algorithms, this provides some added risk and
uncertainty of results. CONCAWE is verified to 2 km. All receivers in the Crib Point area are more than
1.7 km from the jetty site operations.

•

Further review of ISO 9613 and its implementation identifies that the Standard has limitations in its
application over water surfaces. Section 1 of the Standard states:
“Inversion conditions over water surfaces are not covered and may result in higher sound pressure
levels than predicted from this part of IS0 9613.”

•

Further to the above, I am also aware that there have been studies that indicate that standard
application of ISO 9613 has underpredicted noise levels from elevated noise sources such as wind
turbines, and a modified approach to using the Standard has been developed to address this. The best
practice procedure adopted for predicting and assessing wind farm noise in the UK, which is also widely
adopted in Australia, is provided in A Good Practice Guide To The Application Of ETSU-R-97 For The
Assessment And Rating Of Wind Turbine Noise, Institute of Acoustics May 2013. The Guide
recommends a number of modification when using ISO 9613, including:
•

Adoption of a hard ground assumption throughout the entire model where the propagation is
predominantly over hard ground or water.

•

Adoption of a minimum receiver height of 4.0 m to reduce the over-sensitivity of the calculation to
the receiver region ground factor compared to lower receiver heights.

Given the elevated nature of the LNG Carrier exhaust stacks, and the propagation being predominantly
over water, the above corrections are likely also to be appropriate. Implementing these corrections
significantly increases my predicted noise levels to 132 The Esplanade to 36 dBA, which is more in line
with what the CONCAWE algorithm predicts.
22. My noise model sensitivity check above has increased my level of concern in relation to the assessment
predictions presented in the NVIA and the use of what I assume are standard ISO 9613 implementations
with no special consideration of the potential shortcomings of the algorithms when considering the unique
circumstances of the Project.
23. One further comment on operational noise is that of the potential for LNG Carriers to arrive during the
night. This was not a formally assessable noise scenario for night operations but it is evident that there is
some risk of this occurring, and the mitigation measure is to advise residents of this occurring prior to the
event. It is not clear to me as to what the potential for this to occur at night is, especially in the future
capacity scenario (40 LNG carriers per year). Night period arrivals would pose a potential noise impact.
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Cumulative Noise – Operational Noise at Crib Point

24. My letter of 3 August 2020 (Section 1) discusses my concern in relation to potential cumulative noise
impacts from existing United Petroleum and the new facility as follows:
NV10 refers to cumulative impacts from existing United Petroleum activities and indicates a low initial
risk and low residual risk. Based on the findings of the report it would appear that United Petroleum
activities have the potential to be at or exceed the noise limits and as such, an additional contribution
from the new facility presents higher risk of non-compliance. The report assessment also does not
appear to allow for existing industry by adopting lower assessment targets. There are a number of
sections of the report that indicate 3 dBA lower targets have been adopted yet this is not reflected in
the actual assessments in the report. There is a lack of clarity on the United Petroleum activities in
terms of their likely duration, times of operation and the like, and therefore it is also difficult to
determine what level of risk is involved here. The measures to address this issue involve consultation
with EPA and United Petroleum. I would see this item as a higher initial risk (medium) and the lack of
implementation of a lower assessment target for the new facility means there has been no formal
consideration of reducing this risk to date.

25. To further clarify, when there are multiple industries impacting receivers, it is required that their combined
noise emissions comply to NIRV / SEPP N-1 requirements. As such, each operating industry would need to
emit noise levels lower than the noise criteria (ie 3 dBA lower than the criteria for two industries in a perfect
situation). Where an existing industry is already at the noise limit, the implication is that noise levels cannot
further be increased at all at a receiver. This would practically require any new industry to be designed to
even lower than the 3 dB allocation. I note that predicted Project operational noise levels are 35 dBA during
the night period for various assessment scenarios which has no margin from the night period noise criterion
of 35 dBA. As such there has been no 3 dBA allowance implemented for the cumulative noise from both
industries.
26. The single site survey conducted by AECOM identified the United Petroleum noise to be in the order of
40 dBA at the residential dwellings to the north of the Project site, already 5 dBA above the night noise
limit, and only 2 dBA below the evening limit of 42 dBA. A Stakeholder (resident) response to this is
provided and commented on by Mr Marks in his Statement (item no. 12 in Table 4 of his Statement). The
resident comment is as follows:
“….Our home is 1.2km north west from Crib Point Jetty. Noise tests were carried out for AGL. A petrol
ship at Crib Point Jetty was pumping out during the noise tests. The wind was light northerly and that
direction reduced the noise level to about half normal volume. When the wind is ESE SSW the existing
pumping noise level is considerably higher. Annoyingly high. So much so that all house windows have
to be shut at night for any restful sleep. It is particularly annoying during a hot summer’s night with all
the windows shut and no fresh air. I have been told by AGL that the noise from their operation will be of
similar volume at the SFRU and may operate up to 24 hours”
27. Mr Marks acknowledges that noise levels could be higher if winds were from a southerly component
direction and advises the cumulative noise from all facilities would need to comply with NIRV targets. I
note the AECOM report advises calm wind conditions during their survey so there is some inconsistency in
the comment from the resident and AECOM’s comment. However, the entire position on this matter
appears to be based on a single short survey conducted on one occasion. Further survey work would be
essential to come to a more reliable position on the status of compliance of United Petroleum.
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28. The proposed mitigation measure for this issue requires consultation after the EES process with an existing
noise generating operator in the area, and effective control of that industry to at least 3 dBA below the
noise limits. If appropriate resolution (to address both existing United Petroleum noise emission) cannot
be achieved this introduces some risk.
29. In summary, my position is as per my 3 August 2020 response:

2.3

•

Noise from the Crib Point Project marginally complies to the night period noise limits but there has
been no formal allowance incorporated in the assessment for existing noise from United Petroleum.
As a minimum approach, it would be appropriate to ensure that the Project noise emissions are at
least 3 dBA below the noise limits. This has not been implemented.

•

Noise from United Petroleum appears to exceed noise limits currently.

•

The proposed mitigation solution to this issue is consultation with United Petroleum and EPA. The
natural implication of this consultation would be for United Petroleum to implement at least 8 dBA
noise control to their noise emissions (or more) and that the Project also implements a further 3 dBA
noise reduction to their emissions. This type of consultation and implementation should preferably
have been considered already.

Construction Noise Assessment and Mitigation

30. My position on this issue is as presented in my 3 August 2020 letter as follows:
There does not appear to be a specific item that responds to the proposed evening period out of hours works
(NV4 relates to out of hours works at night only). The project construction schedule includes 6 am to 6 pm
works on weekends which falls into this category. The Noise and Vibration Impact Assessment Report
identifies significant magnitude exceedances (5-30 dBA) from noise criteria across a large number of
residences along the pipeline. It should either be included / further reflected in the NV4 item or have its own
risk item matrix. In my opinion this would attract a potential high initial risk, and even with the proposed
mitigation measures, the potential impacts are significant and would be in the medium category.
31. My recommendation was that noise management measures for construction noise and in particular out of

hours / night works / unavoidable works require a more intensive and conservative management approach,
more reflective of the rural environment associated with Crib Point / Hastings area. It is recommended that
the approach implemented on recent Infrastructure projects (eg. North East Link Project EES), based on the
New South Wales Roads and Maritime Services Construction Noise and Vibration Guideline 2016 (CNVG) be
adopted. This provides a more detailed trigger/response hierarchy than has been implemented in the
management measures for this project.
32. I note that Mr Marks also makes the following statement in his Evidence:

“recommend that in addition to the general requirements of mitigation measures MM-NV01 and MM-NV06,
that site-specific Construction Noise and Vibration Management Plans (CNVMP’s) be required for critical
works through townships or other sensitive regions affected by the pipeline works including Hastings”
33. I agree with Mr Marks on this inclusion.
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Noise Impacts to Recreational Areas

34. My comments on this issue are provided in Section 3 of my 3 August 2020 report and are reproduced below:
In relation to noise impacts to recreational uses, I note the EES Scoping requirement “Describe potential
impacts on recreational activities resulting from the project”. The acoustic report provides some assessment
and comment on noise to nearby recreational / public areas during construction activities. Table 35 of the
report suggests up to 65 dBA at Wooleys beach and 66 dBA at HMAS Otama Lookout beach for extended
periods during construction at the Crib Point facility. The report advises these noise levels would be annoying
for users of these areas. No specific mitigation is indicated to address this.
Operational noise is predicted to be 44-52 dBA at these nearby beaches during various operational scenarios.
There is no formal assessment to targets but comment is made on the noise being audible in these areas in
section 8.4.6.
My opinion on the above is as follows:
•

Re: construction stage, these beaches would not be locations where anyone would want to be during
the intensive construction stage. As such, the areas will not likely be usable at this time.

•

Re: operational noise, I would expect that noise from the facility at 45-52 dBA would likely be clearly
audible for significant periods in these areas due to its different character from existing natural noise
sources. The level of noise is also well above the typical / average background noise levels as collected
at the Crib Point Jetty noise logger (day period average background levels of 34 dBA).

•

I note that there are no formal operational assessment targets for such areas typically implemented in
Victoria and the above provides my comment on the likely responses. If these beach areas are
considered important recreational and/or tourist locations then these impacts may not be acceptable
and may need to be further considered.

35. I have also noted a response to this issue provided in Mr Marks’ Evidence, in Table 4 (Item 9 ‘MPS’
Stakeholder response) where he states:
“Predicted operational noise levels of 43-46 dB at Woolley’s Beach and HMAS Otama lookout are broadly
consistent with current ambient noise levels, which often exceed 50 dB during day time periods (Appendix C,
Site 15).”
36. The noise logging data referred to from the NVIA report Appendix C is also presented below for reference.
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37. I do not entirely agree that the logging data suggests that noise levels regularly exceed 50 dBA. The logging
data provides a ‘low resolution’ dataset, and only appears to have 3-4 valid monitored days. The L90
background levels are below 40 dBA for the majority of the monitoring period, and the determined average
day and evening background levels of 34 and 29 dBA reflect this. The continuous noise from the facility
operating at levels of 44-52 will represent a notable change in the noise environment and in particular the
noise will be characteristic continuous industrial noise rather than natural variable surf, wind or fauna noise.
38. My position on this aspect is as per my 3 August 2020 letter. The character of the noise environment at
beaches near the Project facility will be affected and this could affect the enjoyment of these areas.

3

Conclusion

39. My Statement of the various aspects is provided above. My final summary is as follows:
40. I have not been able to review the noise model or updated noise modelling inputs used in the EES NVIA
report as of the date of this Statement. AECOM have advised they have used correct data and that the
documented levels in their EES NVIA report were erroneous.
41. Cumulative noise impacts have not been formally addressed or considered for the operational noise of the
facility at Crib Point. Predicted noise levels for a number of operational scenarios provide night period noise
levels that are at the noise limit, with no margin whatsoever to allow for existing industrial operations. The
proposed mitigation solution to this issue is ongoing consultation with United Petroleum and EPA. This type
of consultation and implementation should preferably have been considered.
42. I have increased concerns in relation to the noise modelling algorithm used after undertaking my own noise
modelling sensitivity check. There are limitations in using the ISO 9613 algorithm for large distance
propagation, over water bodies, and for elevated noise sources.
43. The noise modelling is reliant on high performance exhaust stack silencers on LNG Carriers to control their
sound power output to 115 dBA. It may also be necessary for LNG Carriers to achieve a lower sound power
emission than this given the risk of underprediction of the ISO 9613 algorithm. The method by which the
noise emissions of an LNG Carrier is controlled and guaranteed on a fleet that is not in the control of the
Project operators is not clear. It will be necessary to obtain some sort of certification that LNG Carriers can
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comply with this level of noise before accessing the facility. To be clear, the LNG Carrier is the loudest and
most critical noise source associated with the proposed operations and appears to be the source that the
Proponent will likely have the least control over (unless this can be proved otherwise).
44. Given the lack of cumulative industrial noise allowance, the marginal level of compliance achieved, and the
concerns relating to the ISO 9613 algorithm limitations discussed above, I see some risk for the Project
assessment compliance status. The Project would need to potentially allow for more noise control than has
been implemented to date to address this risk. While compliance testing is nominated to be undertaken
during the first 6 months of the operations (and noise control to address this if required), the practical
implementation of further noise controls, especially to incoming LNG Carriers, needs to be considered in
terms of feasibility. I accept that further noise controls could be provided at the actual facility and/or for
Project owned and operated sources.
45. A more robust level of construction stage management is recommended. The recommendations of Mr
Marks (to provide site specific CNVMP’s) are considered appropriate and in addition I would recommend
the approach implemented on recent Infrastructure projects (eg. EPR’s adopted on the North East Link
Project EES), based on the New South Wales Roads and Maritime Services Construction Noise and Vibration
Guideline 2016 be adopted. This provides a more detailed trigger/response hierarchy than has been
considered in the management measures for this project.
46. Having completed my investigations, I believe I have made all necessary enquiries and that no matters of
significance, which I understand to be relevant to this matter, have been withheld from the Panel.

Prepared by:

Jim Antonopoulos BAppSc MAAS
Principal – Acoustics
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Technical Reference Documents
•
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The propagation of noise from petroleum and petrochemical complexes to neighbouring communities,
Acoustic Technology Limited, Conservation of Clean Air and Water in Europe (CONCAWE), May 1981
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A Good Practice Guide to the Application Of ETSU-R-97 for the Assessment and Rating of Wind Turbine
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JIM ANTONOPOULOS

Curriculum Vitae

Principal Project Consultant - Acoustics

ATTACHMENT A

QUALIFICATIONS
Bachelor of Applied Science (BAppSc), Applied
Physics

MEMBERSHIP
Member of Australian Acoustical Society (MAAS)

BACKGROUND
Jim Antonopoulos graduated from the Royal
Melbourne Institute of Technology (RMIT) with a
Bachelor of Applied Science in Applied Physics in
1996. Jim undertook his final year specialising in
acoustics and developing a low frequency
Helmholtz resonator.

CONSULTING EXPERIENCE
Jim has been working as an acoustical consultant in
Melbourne since 1996. Prior to working for SLR
Consulting, Jim worked at Graeme E Harding &
Associates Pty Ltd for 7 years and gained much
experience in building and architectural acoustics,
environmental noise assessment, industrial noise
control and vibration assessment.
In recent years, Jim has provided high level
planning and noise assessment advice to Councils,
been involved in numerous VCAT and Panel
Hearings and has also been invited to lecture on
acoustics fundamentals at VUT University.

SPECIAL EXPERTISE


Architectural and Building Acoustics



Mechanical Services Noise Control Design



Industrial Noise Control and Occupational
Noise Assessment



Environmental Noise Assessment



Sound power measurement, sound and impact
insulation testing, FFT analysis



Expert Testimony at VCAT



Noise Modelling (SoundPLAN)



Vibration measurement and assessment

Planning - JA.docx

SELECTED PLANNING AND
ENVIRONMENTAL ASSESSMENT WORK
Newport Village – Blackshaws Road
Rezoning and Master Plan Assessments. Planning
Panel and VCAT testimony, DDO10 development.
Ballarat Saleyards
Environmental Assessment and presentation as an
expert witness to Planning Panel.
City of Yarra
Expert peer review services and representation for
City of Yarra on numerous planning related matters
from 2012 to 2017.
153 Lockwood Road Kangaroo Flat
Environmental Assessment and preparation of
expert witness statement for proposed land
subdivision.
Kensington K1 and K2
Rezoning environmental noise assessment and
subsequent review of design to achieve DDO
requirements.
Elkington Road Bellbrae Chocolaterie
Assessment of environmental noise impacts for
proposed facility.
Donald Mineral Sands Mining Project
Preparation of Noise Impact Assessment for EIS
Lao PDR Copper Expansion Project
Project Management of Noise Impact Assessment
for EIS. Copper and Gold refinery plant and mining
expansion.
Cranbourne Terminal Station
Environmental
Noise
Assessment
transformer noise control design.

including

Stramit facility relocation study (Dandenong)
Environmental noise assessment of proposed site
and impacts
Black Rock Biosolids Treatment Facility
Full Environmental Noise Impact Assessment of
proposed facility, including conceptual noise control
requirements and equipment specification

SLR Consulting Australia Pty Ltd

APPENDIX B
Harwood Andrews letter of Instruction dated 10 July 2020
and SLR Consulting letter dated 3 August 2020
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Our ref:
Contact:
Direct Line:
Direct Email:
Principal:

21806053
Allison Tansley
03 9611 0197
atansley@ha.legal
Kate Morris

10 July 2020

Jim Antonopoulos
SLR Consulting Australia Pty Ltd
Email: jantonopoulos@slrconsulting.com

Subject to legal professional privilege

Dear Jim,
Crib Point Gas Import Jetty and Crib Point-Pakenham Pipeline Project (Project)
Environment Effects Statement (EES) process
We act for Mornington Peninsula Shire Council (Council) in respect of the EES
process for the above Project. We are instructed to engage you to provide expert
evidence in the area of noise and vibration.
The EES is being exhibited from 2 July 2020 to 26 August 2020. An electronic copy
can be accessed here. You can request a hard copy of the exhibited documents here.
An Inquiry and Advisory Committee (IAC) will be appointed to:
• Review and consider the EES and public submissions received in relation to
the environmental effects of the Project;
• Review the draft planning scheme amendment C272morn (Amendment),
which has been prepared to facilitate the Project, along with any public
submissions received in relation to the Amendment;
• Provide advice that can be used to inform the EPA’s consideration of the
Works Approval Application prepared by the proponent for the Project.
The Terms of Reference for the IAC can be accessed here. Please take the time to
read them and familiarise yourself with purpose of the IAC as set out in paragraphs 5
to 8 of the Terms of Reference.
The IAC will hold a public hearing scheduled to run from 12 October 2020 for 6-8
weeks. We will represent Council at the public hearing and propose to call you as an
expert witness for Council.
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Instructions
We request that you provide a fee proposal to:
1. Review the exhibited EES documents relevant to Council’s municipal area (the Mornington Peninsula)
and your areas of expertise (noise and vibration), in particular:
a. Summary Document;
b. Main Report:
i. Chapter 3: Project development
ii. Chapter 4: Project description
iii. Chapter 5: Key approvals and assessment framework
iv. Chapter 13: Noise and vibration
v. Chapter 25: Environmental Management Framework;
c. Technical Report H: Noise and vibration impact assessment;
d. Attachment II: Legislation and policy report;
e. Attachment III: Environmental risk report;
f. Attachment VI: Draft Planning Scheme Amendment C272morn including the Draft Incorporated
Document;
g. Attachment VII: Map Book.
2. Review the Ministerial Guidelines for assessment of environmental effects under the Environmental
Effects Act 1978 (2006).
3. Prepare an expert witness report on behalf of Council that contains your opinion on the following matters,
as relevant to Council’s municipal area and your areas of expertise (noise and vibration):
a. Does the EES adequately document the investigation, avoidance and minimisation of potential
environmental effects (noise and vibration), of the Proposal and relevant alternatives, as well as
associated environmental mitigation and management measures? If not, why not?
b. Do you agree with the EES assessment of the potential environmental effects of the Project, their
significance and acceptability having regard to the draft evaluation objectives in the EES scoping
requirements, relevant policy, legislation, best practice, and the principles and objectives of
“ecologically sustainable development”? If not, why not?
c.

Are there any specific measures or changes (including to the design or management of the
Project via the draft Amendment, works approval and environmental management framework)
you recommend to avoid, mitigate or manage the environmental effects of the Project within
acceptable limits having regard to the draft evaluation objectives in the EES scoping
requirements, relevant policy, legislation, best practice, and the principles and objectives of
“ecologically sustainable development”?

d. If you do recommend such measures, then to the extent that it is within your expertise to do so,
please provide you opinion on whether or not such measures are feasible.
Your expert witness statement must:
a. Comply with Planning Panels Guide to expert evidence (DOCX, 81.8 KB), April 2019;
b. Provide a summary of key issues, opinions and recommendations.
Subject to acceptance of your fee proposal, we request a copy of your expert witness statement be provided to
us by 20 July.
Fee proposal and invoices
Please send your fee proposal to Council care of Harwood Andrews by email, marked for the attention of Allison
Tansley.
Your proposal should be broken-down in the following tasks:
• your review of the EES, works approval application and draft Amendment;
• preparation of expert witness statement;
• up to 2 hours of conferences with Council’s lawyers;
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•
•
•

your review and comments on other parties’ expert evidence;
your attendance at any conclave if experts requested by the IAC; and
your appearance as an expert witness on behalf of Council at the hearing.

Should your fee proposal be approved, tax invoices may be addressed to:
Mornington Peninsula Shire Council
c/- Allison Tansley
Harwood Andrews
atansley@ha.legal
Please note that our invoices to Council have 30-day payment terms.
Confidentiality and legal professional privilege
Council sat on the Technical Refence Group (TRG) for the project and provided comments on the draft EES. As
a member of the TRG, Council is bound by obligations of confidentiality under the TRG terms of reference. These
confidentiality obligations apply to any consultant engaged by Council to review information provided to TRG
members. This means you must not disclose your assessment of the draft EES to any other party.
Please note that your expert evidence must be based on the exhibited EES documentation and not on any
information provided to Council as part of the TRG.
Further, your professional opinion is sought in the context of us providing legal advice to Council. In the
circumstances, your expert witness report provided to us attracts legal professional privilege until circulated.
To ensure that legal professional privilege is maintained, we request that you keep the preparation of your expert
witness statement confidential until it is circulated.
If you have any queries, please contact Allison Tansley (9611 0197, atansley@ha.legal) or Kate Morris (9611
0142, kmorris@ha.legal).
Yours sincerely,

Kate Morris
HARWOOD ANDREWS
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Mornington Peninsula Shire Council
co- Harwood Andrews
Attention:

Kate Morris

Dear Kate

AGL LNG Gas Import Jetty Project, Crib Point
Technical Review of EES - Acoustics
Preliminary Comments Memorandum
Further to our discussions and your further directions provided in your email of 25 July 2020, I provide the
following preliminary summary of findings and my position on the matter.
This has been prepared with reference to your email which requested:

1. A summary of your preliminary opinion on:
a. The adequacy/accuracy of the risk assessment of Project effects (noise and vibration) (i.e.
identification, analysis and evaluation of noise and vibration risks) as set out in the exhibited
EES
b. If you don’t agree with the risk assessment, a summary explanation of why not including:
i.
your opinion on the appropriate risk rating;
ii.
your opinion on the severity of any consequence/environmental effect; or
iii.
any information you require to draw a conclusion on the appropriate risk rating.
2. Any additional information/material you require to draw conclusions on the potential environmental
effects (noise and vibration) of the Project, their significance and acceptability.
3. A summary of your opinion on the acceptability of the effects (noise and vibration) of the Project having
regard to:
a. the draft evaluation objectives in the EES scoping requirements
b. relevant policy and legislation
c. best practice
d. the principles and objectives of ecologically sustainable development
e. any measures identified in the EES to avoid, mitigate or manage environmental effects;
i.
A summary any additional measures you recommend to avoid, mitigate or manage the effects of the
Project (beyond the mitigation measures identified in the EES).

1

Adequacy / Accuracy of Risk Assessment

The Environmental Risk Report (AECOM Attachment III of EES) summarises the risk ratings of various
components of noise and vibration for the project. The risk report is based on the findings of the AECOM EES
Technical Report H (Noise and Vibration Impact Assessment).
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The following summarises the risk report findings for items that were considered either medium or high initial
risk, proposed mitigation, and remaining residual risk. Additional items where SLR provide some comment are
also included below.

ID

Item

Initial
Risk

Proposed Additional Mitigation

Residual Risk after
additional
mitigation

NV2

General construction works
along the pipeline causes an
increase in noise or vibration
that affects the amenity at
sensitive receptors.

MEDIUM

MM-NV04 Adopt at-receptor
management measures when onsite
mitigation measures cannot
control emissions (e.g. works
notification, individual briefings
and/or respite)

LOW

NV4

Out of hours night work causes
an increase in noise that affects
amenity and causes sleep
disturbance at sensitive
receptors.

HIGH

MM-NV05 HDD noise control.
Design site specific acoustic treatment to
reduce the noise transmission from HDD
and boring works by at least 10dB in
Hastings MM-NV04 Adopt at-receptor
management measures when onsite
mitigation measures cannot control
emissions (e.g. works notification,
individual briefings, respite or temporary
alternative accommodation) MM-NV06
Noise and vibration monitoring

MEDIUM

NV5

Construction works for
concurrent projects causes
longer or higher levels of noise
disturbance at sensitive
receptors.

MEDIUM

MM-NV07 Consultation and collaboration
with other projects to manage cumulative
impacts where applicable

LOW

NV9

Noise generated by tugboats
bringing LNG carriers in to
moor at Crib Point Jetty cause
an increase in noise affecting
amenity at sensitive receptors.

MEDIUM

MM-NV12 Notification of nearby residents
24 hours before the arrival of LNG carriers
if scheduled to arrive between the hours of
10pm and 7am.
MM-NV13 Noise produced will be
measured within 6 months of the
beginning of commercial operation to
confirm compliance with the
recommended Maximum Levels.
Mitigation to be provided if levels are
exceeded.

LOW

NV10

Cumulative Operational Noise –
United Petroleum
The combined noise from the
operation of Berth 1 (United
Petroleum) and Berth 2
(Project) at Crib Point Jetty
causes disturbance at sensitive
receptors.

LOW

MM-NV07 Managing cumulative
noise impacts
Consultation with EPA and United
Petroleum

LOW

The NV4 item is the only identified medium risk item after mitigation works.
The risk assessment report provides a low or very low risk rating to all other aspects.
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SLR Comments
•

NV9 relies on notification of residents of potential noisy night activity from LNG carrier arrivals. Compliance
measurements are also nominated within 6 months of operations, and subsequent further engineering
controls. Concerns are:
•

While resident notification would be a reasonable response for managing the impact of rare /
occasional events, it is not a wholly adequate approach for managing frequent occurrences. It is not
clear to me as to what the potential for this to occur at night is, especially in the future capacity
scenario (40 LNG carriers per year). I would agree with the risk rating if better information reflecting
a very low likelihood of occurrence is available.

•

Provision of further engineering controls for tugboats or LNG carriers would be a highly costly and
potentially unfeasible option. I also have concerns with the presented documentation for LNG
carrier noise levels. Refer to further comments below in Section 2.

•

There does not appear to be a specific item that responds to the proposed evening period out of hours
works (NV4 relates to out of hours works at night only). The project construction schedule includes 6 am to
6 pm works on weekends which falls into this category. The Noise and Vibration Impact Assessment Report
identifies significant magnitude exceedances (5-30 dBA) from noise criteria across a large number of
residences along the pipeline. It should either be included / further reflected in the NV4 item or have its
own risk item matrix. In my opinion this would attract a potential high initial risk, and even with the
proposed mitigation measures, the potential impacts are significant and would be in the medium category.

•

I believe operational noise impacts are higher risk than reflected in the risk assessment, however, this is
more so due to the technical concerns and anomalies identified in the Noise and Vibration Impact
Assessment Report. These are summarised further below in Section 2.

•

NV10 refers to cumulative impacts from existing United Petroleum activities and indicates a low initial risk
and low residual risk. Based on the findings of the report it would appear that United Petroleum activities
have the potential to be at or exceed the noise limits and as such, an additional contribution from the new
facility presents higher risk of non-compliance. The report assessment also does not appear to allow for
existing industry by adopting lower assessment targets. There are a number of sections of the report that
indicate 3 dBA lower targets have been adopted yet this is not reflected in the actual assessments in the
report. There is a lack of clarity on the United Petroleum activities in terms of their likely duration, times of
operation and the like, and therefore it is also difficult to determine what level of risk is involved here. The
measures to address this issue involve consultation with EPA and United Petroleum. I would see this item
as a higher initial risk (medium) and the lack of implementation of a lower assessment target for the new
facility means there has been no formal consideration of reducing this risk to date.

2

Additional information/material required to draw conclusions on the potential
environmental effects (noise and vibration) of the Project

A summary and basis of some technical concerns with the Noise and Vibration Impact Assessment Report and
additional information requested due to these is presented below.
The technical concerns / drivers for this are:
•

Noise predictions for the Crib Point facility are inconsistent with previous reports. In particular,
while some of the main noise sources (LNG carrier, tugboat) appear to have higher overall sound
emission levels than the previous reports, the predicted noise levels to receivers have reduced.
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•

Page 114 of the report refers to a 115 dBA sound power level for a moored LNG carrier and also
comments on older carriers potentially being noisier. However, the formal noise modelling inputs
provided in Table 72 do not appear to reflect this, with a much lower sound power level. The total
sound power level would appear to be below 110 dBA based on what has been presented in that
table.

•

There are further technical concerns with the sound power levels documented in Table 72. The
FSRU, LNG Carrier and Tugboat exhaust spectra do not add up to the indicated overall A-weighted
Sound Power Levels (spectra sum provides 5-8 dBA lower overall levels). This type of error could
affect the modelling and may explain why supposed increases in sound power levels do not result
in increased noise levels to receivers.

•

All or some of the above may be documentation errors and not reflective of what has actually been
done. The noise model inputs would need to be specifically checked to determine what sound
power levels have ultimately been used.

•

There is a very high reliance on high performance attenuators for the FSRU and LNG Carrier exhaust
stacks. The use of the proposed attenuator (which are indicated to be from AECOM’s database)
needs to be verified and confirmed to be able to be implemented on the FSRU and all incoming LNG
Carrier exhaust stacks. It is not clear that this is an engineering requirement that must be
implemented due to the Project, or if all LNG carriers / FSRU would have this already included as
standard. It is not clear how feasible it would be to implement such a requirement across a diverse
global fleet. It is not indicated to be a mitigation measure anywhere else in the report. If this aspect
is not clearly resolved it introduces a high risk of non-compliance.

To address these technical concerns I:

3

o

Request a full review of the computer noise model used in calculations. This will allow formal
checking of the sound power levels actually used in modelling. This could be done as a workshop
in consultation with AECOM. AECOM may also be able to provide technical clarifications on the
matter, but independent review of the model would seem appropriate for a project of this scale
and risk. I note the Marshall Day Acoustics peer review does not appear to have included a
noise model review or independent check of calculations.

o

Request confirmation that all FSRU and LNG Carrier stacks can feasibly incorporate the stated
level of attenuation and this is not a specific mitigation measure required for the project.

Summary of opinion on the acceptability of the effects (noise and vibration) on the
Project
From my perspective, acceptability of effects is primarily based on whether the project will meet the
relevant assessment criteria (EPA noise policies and guidelines).
•

In relation to operational noise, I accept the nominated criteria and the report shows compliance to
the criteria based on the assessment. However, as previously noted, the technical accuracy and
assumptions used in the assessment are critical and there is some concern with the documentation
provided relating to this. There is some risk here of non-compliance unless the technical inputs and
assumptions can be clearly checked and confirmed to be appropriate.

•

In relation to construction noise, I have provided feedback on the evening period works being
excluded from the risk assessment matrix. This item of impact appears to be significant and will
required a high level of both on site engineering controls (which are not likely feasible in many cases)
and community consultation and relocations.

•

Trigger management levels for Unavoidable Night Works also required further review with a target
of 55 dBA being particularly high for a rural area.
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•

In relation to noise impacts to recreational uses, I note the EES Scoping requirement “Describe
potential impacts on recreational activities resulting from the project”. The acoustic report provides
some assessment and comment on noise to nearby recreational / public areas during construction
activities. Table 35 of the report suggests up to 65 dBA at Wooleys beach and 66 dBA at HMAS
Otama Lookout beach for extended periods during construction at the Crib Point facility. The report
advises these noise levels would be annoying for users of these areas. No specific mitigation is
indicated to address this.
Operational noise is predicted to be 44-52 dBA at these nearby beaches during various operational
scenarios. There is no formal assessment to targets but comment is made on the noise being audible
in these areas in section 8.4.6.
My opinion on the above is as follows:

4

o

Re: construction stage, these beaches would not be locations where anyone would want to be
during the intensive construction stage. As such, the areas will not likely be usable at this time.

o

Re: operational noise, I would expect that noise from the facility at 45-52 dBA would likely be
clearly audible for significant periods in these areas due to its different character from existing
natural noise sources. The level of noise is also well above the typical / average background
noise levels as collected at the Crib Point Jetty noise logger (day period average background
levels of 34 dBA).

o

I note that there are no formal operational assessment targets for such areas typically
implemented in Victoria and the above provides my comment on the likely responses. If these
beach areas are considered important recreational and/or tourist locations then these impacts
may not be acceptable and may need to be further considered.

Summary of additional measures recommended to avoid, mitigate or manage the
effects of the Project (beyond the mitigation measures identified in the EES).
•

The noise management measures for construction noise and in particular out of hours night works
/ unavoidable works require a more intensive and conservative management approach, more
reflective of the rural environment associated with Crib Point / Hastings area. It is recommended
that the approach implemented on recent Infrastructure projects, based on the New South Wales
Roads and Maritime Services Construction Noise and Vibration Guideline 2016 (CNVG) be
adopted. This provides a more detailed trigger/response hierarchy than has been implemented in
the management measures for this project.

•

The technical anomalies discussed in the sections above need to be addressed to ensure the risk of
non-compliant operational noise is appropriately evaluated and managed.

Yours Sincerely,

JIM ANTONOPOULOS BAppSc MAAS
Principal - Acoustics
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APPENDIX C
Referenced Information
EES / IAC related Documents Referenced
•

AECOM EES Technical Report H -Noise and Vibration Impact Assessment, dated 22 June 2020

•

Environmental Risk Report (AECOM Attachment III of EES) dated 11 June 2020

•

Statement of Evidence of Timothy Michael Marks of Marshall Day Acoustics (MDA), dated 25/09/2020

Technical Reference Documents
•

ISO 9613-2 Acoustics – Attenuation of sound during propagation outdoors, Part 2 General Method of
Calculation, 1996

•

The propagation of noise from petroleum and petrochemical complexes to neighbouring communities,
Acoustic Technology Limited, Conservation of Clean Air and Water in Europe (CONCAWE), May 1981

•

A Good Practice Guide to the Application Of ETSU-R-97 for the Assessment and Rating of Wind Turbine
Noise, Institute of Acoustics, May 2013

•

New South Wales Roads and Maritime Services Construction Noise and Vibration Guideline, 2016
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