WEST GATE TUNNEL PROJECT INQUIRY AND ADVISORY
COMMITTEE HEARING
Statement of Evidence - Noise & Vibration

Instructed by Ashurst Lawyers for City of Melbourne
02 AUGUST 2017

1. My name is Darren Tardio and I am a Director of Octave Acoustics Pty Ltd, consultants in
acoustics, noise and vibration. The business operates from Studio 3, 3 Harris Street,
Yarraville.
2. I hold a Bachelor of Music (Engineering & Technology) and I have practiced as a consulting
engineer in noise & vibration for over 11 years. I am a member of the professional societies
listed in my curriculum vitae as presented in Appendix A.
3. The majority of my experience relates to the assessment of noise and vibration and the
specification of mitigation strategies for achieving compliance with applicable criteria.
4. I have read the Planning Panels Victoria document Guide to Expert Evidence dated April 2015
and confirm that my statement is prepared in accordance with that document.
5. My evidence in this submission is within my area of expertise, except where I state that I am
relying upon the evidence of another person.
6. I have made all the inquiries that I believe are desirable and appropriate and no matters of
significance which I regard as relevant have to my knowledge been withheld from the
Inquiry and Advisory Committee (IAC).

INSTRUCTIONS
7. I have been instructed by Ashurst Lawyers to prepare this Statement of Evidence
(Statement) for the IAC hearing for the proposed West Gate Tunnel Project (Project).
8. I have been instructed to provide this Statement in relation only to the port, CityLink and
city connections component (Project Section) of the Project, which is within the municipality
of City of Melbourne.
9. My instructions were as follows:
−

Review the Environmental Effects Statement (EES) prepared by the Project
proponent, Western Distributor Authority (WDA) as provided at
http://westgatetunnelproject.vic.gov.au/eesdocuments/;
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−

Carry out an independent noise & vibration analysis of the following key areas and
concerns within the Project Section:
i.

Whether the Environmental Performance Requirements (EPRs) proposed in
the EES for the Project are adequate (I respond to this in Statement Section
1);

ii. The noise implications for existing residents in West Melbourne proximate
the proposed Wurundjeri Way extension, both during construction and
operation (I respond to this in Statement Section 1);
iii. Whether there is adequate noise mitigation for the areas that are not yet
developed (Urban Renewal Areas) and what the implications are if noise
mitigation is not included in the Project design (I respond to this in
Statement Section 2);
iv. Implications for the Dynon Road Connection on the residents of North and
West Melbourne, including the noise implications from increased traffic (I
respond to this in Statement Section 3);
v. The noise implications for residents adjacent the CityLink, due to increased
traffic, including areas identified in planning scheme Amendment C190 (I
respond to this in Statement Section 3); and
vi. Implications on the city central area as a result of changing traffic volumes (I
respond to this in Statement Section 3).

INFORMATION I AM RELYING ON
10. The following provides a list of the pertinent documents and data exhibited for the Project
which I have based my review and evidence on:
−

The EES prepared by WDA, in particular:
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i. Technical Report H - Noise & Vibration (Surface), prepared by AECOM
(AECOM Report);
ii. Technical Report H Appendices – Noise & Vibration (Surface), prepared by
AECOM (AECOM Appendices);
iii. Technical Report A - Transport, prepared by GHD (GHD Report);
iv. Technical Report A Appendices - Transport, prepared by GHD (GHD
Appendices);
v. Map Book Series B & C, horizontal and vertical alignment plans respectively,
prepared by WDA (Plans);
vi. Volume 1, Chapter 8, Environmental Management Framework, prepared by
WDA (EES Framework);
vii. Volume 4, Chapter 27, Effects on health and amenity, prepared by WDA; and
viii. Volume 4, Chapter 30, Component conclusion (Project Section Component
Conclusion).
11. The following provides a list of supplementary information, policies and documents which I
have reviewed to form opinions in this Statement:
−

East West Link (Eastern Section) Project, Assessment Committee Report, Volumes 1
and 2 (EWL Recommendations);

−

East West Link (Eastern Section) Project, Minister for Planning Approval Decision
(EWL Approval);

−

CityLink Concession Deed, Exhibit I, Project Scope and Technical Requirements
(CityLink Deed PSTR);

−

Vic Roads Traffic Noise Reduction Policy (Vic Roads Policy);
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−

Vic Roads Road Design Note 06-0, Interpretation and Application of VicRoads Traffic
Noise Reduction Policy 2005 (Vic Roads Interpretation);

−

Vic Roads Traffic Noise Measurement Requirements for Acoustic Consultants (Vic
Roads Requirements);

−

Melbourne Metro Rail Project, Revised Environmental Performance Requirements
from the EES – Version 4 (MMRP EPRs);

−

Melbourne Metro Rail Project, Inquiry and Advisory Committee Report (MMRP IAC
Report);

−

Inquiry and Advisory Committee, West Gate Tunnel Project – Preliminary Matters
and Further Information Request (IAC Preliminary Report;

−

EPA Publication 1254, Noise Control Guidelines (EPA Guidelines);

−

City of Melbourne, Noise & Vibration Management Guidelines (CoM Guidelines);

−

Australian Standard AS/NZS 2107:2000, Acoustics – Recommended Design Sound
Levels and Reverberation Times for Building Interiors (AS2107:2000);

−

Department of Environment & Climate Change NSW, Interim Construction Noise
Guideline (NSW Construction Guideline);

−

Department of Environment & Conservation NSW, Assessing Vibration: A Technical
Guideline (NSW Vibration Guideline);

−

British Standard BS6472-1:2008, Guide to Evaluation of Human Exposure to
Vibration in Buildings (BS6472);

−

German Standard DIN4150, Structural Vibration, Effects of Vibration on Structures
(DIN4150); and

−

Victoria State Government, Better Apartment Design Standards (BADS).
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1 Review of EPRs
12. The following provides my analysis and response to the noise & vibration EPRs listed for the
Project Section in the EES Framework. These EPRs are also referenced in the EES Component
Conclusion and the AECOM Report. There appears to be some minor variations in the EPRs
between different sections of the EES however I have taken those stated in the EES
Framework to be the correct ones.
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1.1 NVP1
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DESIGN NOISE LEVELS AND DESIGN LIFE
13. I agree with the design noise level of 63dB(A) stated in NVP1 and this is consistent with both
the Vic Roads Policy and the CityLink Deed PSTR.
14. NVP1 does not define the year up to which the numerical performance requirement is
required to be met (i.e. the design life for noise mitigation). In reference to precedent, I
consider the following:
−

The Vic Roads Policy recommends that design noise levels are achieved up to 10
years after the opening of a road; and

−

The CityLink Deed PSTR requires the private operator to meet and maintain the
design noise levels until either:
i. The time which the private operator hands the road back to the
Government (i.e. the period of the Deed, 2035); or
ii. The ‘Design Traffic Capacities’ as stated in the CityLink Deed PSTR are
reached.

15. With regard to the Vic Roads Policy, a ‘retrofit’ noise level trigger assessment is considered
by Vic Roads, subject to practicability assessment, when noise levels reach an upper
threshold (68dBA) which may typically be expected to occur sometime after the 10-year
design life for noise performance requirements.
16. The CityLink Deed PSTR can generally be considered as a more onerous noise requirement in
comparison to the Vic Roads Policy as the design level (63dBA) is required to be maintained
for the life of the Deed as defined in para14.
17. The AECOM Report has assessed and modelled the Project for the year 2031 (10 years after
opening). This needs to be reflected in NVP1 given that the Project will be ‘Design and
Construct’ and therefore is not necessarily required to replicate the reference design in the
AECOM Report. To avoid ambiguity, NVP1 should stipulate the year up to which the design
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levels will be met. I note that the IAC Preliminary Report has also highlighted this issue (refer
to DM1-G).
18. Where a design life of 10 years after opening is stipulated in NVP1, I am of the opinion that
an upper threshold of 68dB(A) for rectification or retrofitting also needs to be stipulated for
operational years after this period as this would be consistent with the Vic Roads Policy.
Alternatively, I would also be satisfied if the design noise levels are subject to the life of any
Deed agreed between the State Government and private operator as this would be
consistent with the CityLink Deed PSTR.

ASSESSMENT HEIGHT
19. NVP1 applies only to the ‘lowest habitable level’ of noise sensitive buildings. I note that the
Vic Roads Policy is silent with respect to the level/s of a building that should be assessed,
however the Vic Roads Interpretation does refer to ‘lowest habitable level’. I note that this
clause has been the subject of analysis and discussion for other recent road projects and
requires interpretation to reach a reasonable conclusion. In my conclusion, I consider the
following:
−

The Vic Roads Policy was originally drafted in 1989 when multi-storey buildings were
uncommon along freeways and major arterial roads. Only minor changes have been
made to the Vic Roads Policy since that time. It has generally been interpreted that
the ‘lowest habitable level’ is in reference to single detached dwellings or terraces
where the occupant is the owner or resident of all levels of the dwelling, and that
this statement should not be taken to include multi-storey apartment buildings or
buildings where a sole occupancy dwelling may exist above ground floor;

−

To this day, there are still relatively few examples of multi-storey apartment
buildings that were constructed prior to freeways and arterial roads being
constructed adjacent to them;

−

The Project aside, I am only aware of CityLink and the cancelled East West Link being
approved adjacent to existing multi-storey apartment buildings, being the Debney’s
Park estate towers in Flemington, approximately 90m to 130m from CityLink;
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−

The original CityLink was designed to meet external noise levels at all levels of the
Debney’s Park estate towers, as evidenced by the curved noise barrier known as the
‘Sound Tube’ which is part of the CityLink roadway; and

−

Both the EWL Recommendations and EWL Approval stated conditions that noise
attenuation be considered at all levels of residential buildings. I provide the
Performance Requirements stated in the EWL Approval in Appendix B.

20. In summary, the only two road projects (CityLink and East West Link) approved to date
adjacent existing multi-storey apartment buildings have both required noise mitigation to all
levels of the buildings.
21. I am therefore of the opinion that NVP1 should consider noise compliance and attenuation
for all levels of multi-storey apartment buildings that were approved prior to the Project as
this would be consistent with the above precedents. Where road reservation noise
attenuation (i.e. barriers and low noise pavements) cannot practicably be constructed to
meet the external noise targets, off reservation treatments (to buildings impacted) should
be considered. I acknowledge that at the time of writing, I have not been able to confirm
which, if any, of the residential buildings along Railway Place include apartment style
dwellings. While the above may eventuate to be irrelevant to the Project Section, it is still
relevant in ensuring the continuation of consistent assessment requirements. The majority
of dwellings appear to be townhouses along Railway Place however I also note that several
appear to have garages on the ground level and therefore habitable rooms cannot
automatically be assumed to exist at ground level. The AECOM Report acknowledges the
same in the Executive Summary:
It is noted that some buildings on Railway Place may not have the lowest habitable floor on ground
level. Traffic noise levels at first floor height have been considered when determining compliance with
the project objectives in this area.
The above statement however appears to be inconsistent with the noise assessment carried
out and detailed in Section 7.3.4.2 of the AECOM Report. In particular, it is understood that
the AECOM Report predictive results table 152 and noise mapping provided in figures 34
through 36 are relevant for 1.5m above local ground terrain only.
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22. The AECOM Report (Section 9.3) states that ‘operational noise has been predicted at all
levels of potentially impacted buildings’. This is inconsistent with other sections of the report
and the EPRs, for example Section 3.4.2.1 of the AECOM Report as follows:
Noise levels for each sensitive building in the model have been calculated with a receptor point
positioned 1 metre in front of the most exposed façade of the building, at 1.5m above ground.

EXISTING DWELLINGS – RAILWAY PLACE, WEST MELBOURNE
23. I note that there are existing dwellings along Railway Place, West Melbourne. The AECOM
Report states that:
There are no residential or community buildings that are predicted to be exposed to traffic noise levels
from project roads that exceed EPR NVP1.
This scenario assumes that the noise barrier installed along Railway Place as part of the Regional Rail
Link would remain in place. This assumption should be confirmed during the detailed design stage of
the project.
The AECOM Report therefore infers that it is relying on the existing noise barrier along
Railway Place to result in compliance with NVP1 at ground level. It can therefore be assumed
that noise levels will be greater at heights above the existing noise wall. Further, the existing
noise barrier along Railway Place only extends to appreciable heights between Rosslyn
Street and Madden Lane. Clarification is therefore required from WDA as to how compliance
is achieved beyond the existing noise barrier given that the relative distance between the
proposed Wurundjeri Way extension road and dwellings along Railway Place does not vary
greatly. The AECOM Report does not provide any information on what noise wall heights
have been assumed. Given that the height of the existing noise wall appears to vary
significantly over its length and the AECOM Report infers that it relies on its performance,
such information is critical to the assessment of compliance. I have provided an indicative
markup of the existing Railway Place barrier, as detailed in the AECOM Report, in Appendix
C.
24. NVP1 only applies to buildings ‘existing and occupied or capable of being occupied at the
time of announcing the design on 2 April 2017’. I am unable to find any rationale or

West Gate Tunnel Project - Inquiry and Advisory
Committee Hearing
Statement of Evidence - Noise & Vibration

AA144ML-01E02 Statement of Evidence
(r0).docx
11

explanation in the EES with regard to this component of NVP1. As to policy matters relating
to timing of approval and which land is given protection based on temporal matters, this is a
planning policy matter which I defer to relevant experts or the IAC to address.

OFF-RESERVATION NOISE MITIGATION
25. NVP1 states that:
‘in some cases off-site noise attenuation may be required to meet the noise criteria at any Category A
and Category B Building. This may include implementation of noise attenuation measures in
consultation with the owner of the relevant building to ensure that an equivalent level of attenuation
is provided internal to the building’.
In my opinion, this statement can be interpreted as meaning the following:
−

The same numerical level of attenuation which would be provided by a road
reservation treatment for the Project (e.g. noise barrier) would also apply to off-site
treatments (e.g. glazing). Required noise barrier attenuation levels may be as little as
5-10dB in some cases and applying such low attenuation values to off-site
treatments would result in unacceptable internal noise levels.

26. It is likely that NVP1 instead aims to provide acceptable noise amenity ‘internal to the
building’ and therefore the current wording is inadequate to deliver the intent. NVP1 should
be changed to reflect acceptable internal noise amenity targets, for example in accordance
with AS2107 or BADS which would result in an EPR consistent with previously approved road
projects (e.g. East West Link) and the Vic Roads Policy when off-reservation noise mitigation
required consideration. For consistency with other State Policies, it would preferable to use
BADS (which was published after the EWL Approval) as a definition of acceptable internal
noise amenity. To assist the IAC, I provide the Performance Requirement in the EWL
Approval:
−

Internal criteria implemented when:

West Gate Tunnel Project - Inquiry and Advisory
Committee Hearing
Statement of Evidence - Noise & Vibration

AA144ML-01E02 Statement of Evidence
(r0).docx
12

External criteria cannot be complied with by practicable means (practicability as
defined in the VicRoads Design Note 6-1) and noise from the project is predicted to
cause external LA10(18h) (including all road traffic noise) to increase by 2dB or more.

1.2 NVP2

27. NVP2 sets out the requirements for traffic noise monitoring after the Project is completed.
28. NVP2 does not define when traffic noise measurements are to be carried out with regard to
Project completion and this is also not defined in the Vic Roads Requirements.
29. Because NVP1 does not clearly define the design life of noise mitigation for the Project,
there is no definition of the operators monitoring and maintenance requirements and
whether it would be carried out only on project completion, periodically within the first 10
years of operation (which the reference design has considered regarding traffic volumes) or
on a complaint basis.
30. The CityLink Deed PSTR states the following:
Monitoring of traffic noise must be carried out by the Company once traffic flows become established.
Measured levels of traffic noise are to be compared with predicted levels to ensure design objectives
in respect of noise…
Thereafter intermittent checking of noise levels must be undertaken in response to
resident/community requests. Any additional regular monitoring of noise levels must be as agreed with
the Responsible Authority.
31. I recommend that monitoring should be carried out in general accordance with the CityLink
Deed PSTR as it ensures that the monitoring programme is consistent with the designed for
traffic volumes. This should include monitoring at some period after the Project commences
operation and should be informed by a traffic engineering assessment. I note that the IAC
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Preliminary Report has raised a similar concern on the basis that ‘the role of Independent
Reviewer and Environmental Auditor ceases two years after project completion’ (refer to
DM1-H).

1.3 NVP3

32. NVP3 broadly sets out the requirements for the management of construction noise and
vibration. It relies on more technical and specific EPRs which I assess below. I am satisfied
with the in-principle guidance provided in NVP3.
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1.4 NVP4
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33. NVP4 sets out triggers for assessment of construction noise impacts. Broadly, NVP4 is a
hybrid of the recommendations published in the EPA Guidelines, the NSW Construction
Guideline and AS2107.
34. NVP4 references ‘Highly Sensitive Areas (based on AS/NZS 2107:2000)’ however such a
reference does not occur in AS/NZS 2107:2000 and therefore I am unable to determine what
this means. The reference appears to have been copied over from the MMRP EPRs and is
incorrect. I am of the opinion that the reference to ‘Highly Sensitive Area’ should be deleted
unless WDA is able to clarify its relevance and meaning.
35. The noise assessment triggers in the table are equivalent to that produced in the NSW
Construction Guideline and I am satisfied with these levels with the exception that Festival
Hall may represent a more sensitive use than typically applied to non-residential buildings.
To resolve this, I recommend that the NVP4 table includes a row defining ‘other noise
sensitive areas’ in accordance with AS2107.
36. While the noise assessment levels stipulated for residences in NVP4 are consistent with the
those found in the NSW Construction Guidelines, NVP4 does not stipulate how they are to
be applied in assessment. This information is contained within the same NSW Construction
Guideline table referenced and therefore my opinion is that such information should also be
replicated in NVP4. Importantly, the application guidelines set out the assessment
parameters for each noise level trigger, including how they should be enforced. For brevity, I
have provided the NSW Construction Guidelines assessment table in full, in Appendix D.
37. I note that without the NSW Construction Guideline table implemented in full, there is
ambiguity with regard to how trigger exceedances are ‘considered’, how the triggers are
enforced and who is responsible for approving work that exceeds the triggers.
38. I note that the above is critical because the assessment triggers proposed are to be taken as
guidelines, not mandatory controls. The MMRP IAC Report raised the same concerns and
there was general consensus that guideline triggers and requirements for ‘unavoidable
works’ could be abused by contractors during construction. The MMRP IAC recommended
that to avoid uncertainty:
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−

The relevant construction EPRs adopt the contents of’ the NSW Construction
Guideline;

−

That an Independent Environmental Auditor be required to approve works that
would exceed the assessment triggers; and

−

That the Independent Environmental Auditor’s findings be made publicily available,
as also suggested by the EPA during the MMRP hearing.

39. I agree with the above protocol and recommend that EPR NVP4 is revised to include words
to the effect of:
−

Where noise assessment triggers are exceeded, or expected (from modelling) to be
exceeded, the Independent Environmental Auditor shall review and determine what
is considered unavoidable works, practicable and best practice with respect to the
Construction Noise & Vibration Management Plan (CNVMP).

40. For the ‘night’ period (10pm-7am) NVP4 recommends inaudibility inside residential
dwellings. I note that this is taken from the EPA Guidelines and it is typically accepted that
inaudibility is regardless of whether any door or window is open. The AECOM Report
(Executive Summary Background and Note 2 of Table 35) states the following:
LA90+5 dB(A) is considered to be an acceptable external noise objective for determining compliance
during the 10pm-7am time period.
Noise level objectives up to 52dB(A) are recommended in the AECOM Report for residential
dwellings in the Project Section during the ‘night’ period. I note that it is unlikely that such
levels would comply with any reasonable test for inaudibility. It is not clear how the AECOM
Report has come to the conclusion that background +5dB is representative of inaudibility or
consistent with such intent. I acknowledge that inaudibility is difficult to define objectively,
however intrinsically, noise emissions should be less than ambient background noise to have
some chance in resulting in inaudibility. The same issue was recently explored and defined in
the MMRP IAC Report as follows:
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Inaudibility criteria poses many difficulties as it is a subjective criterion and the assessment of whether
the criteria is achieved must be undertaken inside the affected residence.
The assumptions are…:
•

typical ambient noise in a bedroom is 30dB LAeq

•

if construction noise level inside the bedroom was 10dB less than ambient, that is 20dB LAeq,
this would be inaudible

•

typical loss from outside to inside through an open window is 15dB so an external guideline
noise level of 35dBA would be inaudible

•

if external construction noise at the residence is at least 10dB below the external ambient noise
level then it is likely to be inaudible.

Generally, to ensure inaudibility is achieved, the guideline noise level should be 10dB below the
background noise level LA90…
41. The AECOM Report has not demonstrated that EPR NVP4 can be achieved for residential
dwellings as it has not adopted an appropriate assessment trigger. Whether inaudibility can
reasonably and practically be complied with is another matter which should be subject to
the recommended Independent Environmental Auditor’s assessment of practicability
testing, as recommended above which I also recommend is implemented in NVP4.

1.5 NVP5
42. NVP5 is not applicable to the Project Section I have been instructed to review.
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1.6 NVP6

43. NVP6 sets out assessment triggers for construction vibration impacts to amenity. The
assessment triggers are generally consistent with the recommendations of BS6472-1 and I
am satisfied with these levels.
44. For the same reasons as stated in para38 and para39, I recommend that NVP6 include words
to the effect of:
−

Where vibration assessment triggers are exceeded, or expected (from modelling) to
be exceeded, the Independent Environmental Auditor shall review and determine
what is considered unavoidable works, feasible, practicable and best practice with
respect to the Construction Noise & Vibration Management Plan (CNVMP).

45. BS6472-1 does not provide a procedure for converting Vibration Dose Values (VDV’s) to Peak
Particle Velocity (PPV). It is assumed that this has been stipulated in NVP6 to allow for ease
of monitoring given that monitoring instrumentation is more readily available for the
measurement of PPV levels.
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46. The NSW Vibration Guideline provides equivalent criteria for PPV levels and it would be
more appropriate to simply state the recommended PPV levels in NVP6 rather than allow
conversion of measured PPV results without any recommended procedure on how to do
this. This would avoid unnecessary confusion and interpretation on the part of consultants
engaged to carry out vibration assessments during construction of the Project. I note that
the IAC has already come to a similar observation in the IAC Preliminary Report (refer to
DM1-F).

1.7 NVP7
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47. NVP7 sets out assessment levels for construction vibration impacts to structures. The
assessment triggers are consistent with the recommendations of DIN4150 and I agree with
these levels. The levels stated in NVP7 should not be taken as trigger thresholds for
assessment and instead should be regarded as mandatorily requiring condition surveys and
structural assessments be conducted by relevant experts where the levels exceed, or are
expected to exceed, the assessment levels. I recommend words are included in NVP7 to the
effect of:
−

Where vibration assessment triggers are exceeded, or expected (from modelling) to
be exceeded, work should be halted until such condition surveys and approval to
proceed is provided by a suitable independent structural engineer.

48. In my experience, the vibration damage trigger levels are rarely exceeded for building
structures other than heritage or sensitive structures, except for where significant works
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(such as piling or rock breaking) occur in very close (typically within 10m) proximity to
building foundations.

1.8 NVP8

49. NVP8 sets out assessment triggers for ground-borne noise impacts. The assessment triggers
are consistent with the recommendations of the NSW Construction Guideline and apply only
to residences.
50. I note that the recommended ground-borne noise assessment triggers may not be
acceptable for buildings which include critical listening areas (e.g. theatres) and the levels
would likely disrupt such use. As previously stated, Festival Hall may require specific
assessment to ensure impacts are reasonable and do not conflict with sensitive use.
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1.9 NVP9

51. NVP9 sets out assessment triggers for construction vibration impacts to utilities and existing
infrastructure. The assessment triggers are consistent with the recommendations of
standard DIN4150 and I am satisfied with these levels.
52. For the same reasons as I state in para47, I recommend words are included in NVP7 to the
effect of:
−

Where vibration assessment triggers are exceeded, or expected (from modelling) to
be exceeded, work should be halted until such condition surveys and approval to
proceed is provided by a suitable independent structural engineer.

1.10 NVP10-NVP13
53. NVP10 through NVP13 are not applicable to the Project Section I have been instructed to
review.
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2 Review of Operational Impacts to Identified Urban Renewal
Areas
2.1 Status of Areas Identified
54. The Project proposes roads on land, or adjacent to land within the following identified Urban
Renewal Areas:
−

Docklands;

−

E-gate;

−

Arden-Macaulay; and

−

Dynon.

55. Docklands is the only approved Urban Renewal Area in accordance with Melbourne Planning
Scheme 21.04 and 21.14. Noise sensitive areas within the Docklands precinct are not within
relevant proximity to the Project Section such that they are likely to be materially impacted
by operational noise. I provide comment elsewhere in this Statement with respect to
potential noise impacts due to traffic volume changes on the existing road network adjacent
these areas.
56. The Arden-Macaulay Amendment C190, which aims to rezone land proximate to the Project,
has been adopted by CoM but is awaiting approval from the Planning Minister.
57. The E-Gate Urban Renewal Area is likely to be the area within the Project Section most
impacted by operational noise from the Project given that both the Wurundjeri Way
extension and Dynon Road ramps are proposed directly through this area. Given that the
AECOM Report does not assess noise levels in Urban Renewal Areas (refer para24), nor does
it assess at heights above 1.5m relative to ground level, there is not enough information to
conclusively determine the noise impacts to the identified Urban Renewal Areas.
58. As per para24 above, I defer the matter of approved land use rights and the agent-of-change
principle to the relevant experts.
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2.2 Impacts to Development Feasibility
59. Even without specific assessment for Urban Renewal Areas provided in the AECOM Report, it
is intrinsic that for the E-Gate area at least, that the Project will generate noise impacts
greater than the NVP1 design noise levels.
60. Where the Project is approved, the likely outcome would be that noise sensitive buildings, in
particular buildings constructed above the height of the elevated roadways and those with
line-of-sight to the roads, would require noise mitigation applied to the affected facades. I
note that this may also have flow on effects for any natural ventilation requirements where
windows and doors are required to be closed to meet reasonable internal noise amenity
levels. As stated above, the required information is not provided in the AECOM Report as
would be required to carry out a thorough noise impact assessment at potential sensitive
uses within the Urban Renewal sites.
61. Further to the above, traffic noise impacts may necessitate the requirement for particular
building types (non-noise sensitive) to be sited adjacent to the proposed roads, providing
both acoustic shielding and a buffer to residential and noise-sensitive uses which could be
setback further from roads, unless the Project mitigates its noise impact on the area.

3 Review of Traffic Noise Changes to Existing Road Network
62. Figure 160 of the GHD Report states the expected maximum daily traffic volume increases
for 2031 with the Project vs 2031 without the Project. The overall traffic volumes are
provided in the GHD Appendices and the percentage change can be summarised as follows
for existing network within the CoM municipality:
−

CityLink north of Dynon Road, including the area adjacent Bent Street, <1% increase

−

Dynon Road between CityLink and Dryburgh Street, <23% increase

−

Dryburgh Street, <22% increase

−

Hawke Street, 25% increase
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−

Victoria Street, <23% increase

−

Queensberry Street, <12% increase

−

Arden Street, <12% increase

−

Curzon Street, <16% increase

−

Gratten Street, 5% increase

−

Gatehouse Street, <7% increase

−

Royal Parade, 3% increase

−

La Trobe Street, <14% increase

63. In comparison to the forecast 2031 Project daily traffic volumes for the ‘without Project’
forecast, the magnitude of change would be less than 1dB at all locations proposed to have
an increase in traffic volumes and therefore I am of the opinion that the Project would not
result in any material noise change from the existing road network. I note however that I am
not a traffic engineer and any discrepancies noted by the relevant experts that would result
in different traffic forecasts would obviously also result in different noise outcomes to those
I have calculated above. In the event that further information becomes available in relation
to forecast traffic volumes, this may impact on my assessment and I would need to review
that information before confirming my view.
64. There are no noise policies in Victoria that apply to local roads. Arterial roads are subject to
the same retrofitting policy defined in para15 by Vic Roads. Simply, this results in the
following practice:
−

Noise mitigation from local roads are subject to local policies, typically being
building noise mitigation to result in acceptable internal noise levels; and

−

Noise mitigation from arterial roads are subject to both:
i. Local policies, typically being building noise mitigation to result in acceptable
internal noise levels; and
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ii. Vic Roads consideration for noise mitigation within the road reservation,
subject to available expenditure, feasibility and practicability.

4 Summary of Items in Dispute and Recommendations to IAC
65. The following summarises the items which in my opinion require clarification from the
proponent or which should be re-addressed:
i.

The NVP1 design noise levels should stipulate for what time frame they
apply to. Where they are not for the life of the project (or relative Deed),
an additional upper noise threshold of L10 68dB(A) should be stipulated
which triggers a requirement for retrofitting of noise attenuation in the
future;

ii.

The NVP1 design noise levels should apply to all levels of multi-storey
apartments. Where road reservation noise mitigation is not feasible, noise
attenuation to impacted buildings should be considered and be the
responsibility of the proponent. WDA should confirm if noise assessments
have in fact been carried out at heights greater than 1.5m above relative
ground;

iii.

Residential buildings along and proximate to Railway Place, West
Melbourne should be re-assessed for noise impacts. Re-assessment should
have regard to building heights above the existing RRL noise barrier where
applicable, first habitable floors above ground level and areas along
Railway Place north of the RRL noise barrier which would not be subject to
existing attenuation. Further, the assumptions regarding the existing
barrier and its varying height needs to be stated;

iv.

Consideration should be given in a policy sense to why ‘occupation’ from 2
April 2017 should define the limitation of assessment in NVP1. I defer to
the IAC to consider this matter;
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v.

WDA should clarify what is meant by ‘equivalent level of attenuation’ in
NVP1 and instead reference a suitable internal noise amenity level. I
recommend that NVP1 simply reference internal noise amenity levels in
accordance with BADS;

vi.

NVP2 should be amended to clearly state the monitoring programme
requirements. Specific guidance should be given with respect to what
periods monitoring will be undertaken and how a traffic engineering
assessment should inform the first monitoring period;

vii.

The NVP4 reference to ‘Highly Sensitive Areas’ should be deleted unless
definition and justification of its use is provided by WDA; and

viii.

NVP4 and NVP6 should refer to how construction noise and vibration
triggers are to be applied in practice and detail the enforcement and
review procedures consistent with the NSW Construction Guidelines. I
recommend that directions similar to those detailed in the MMRP IAC
Report are considered whereby an Independent Environmental Auditor is
engaged to oversee protocols when the construction noise and vibration
targets are exceeded, or expected to be exceeded;

ix.

The AECOM Report reference for inaudibility during construction
(background noise plus 5dB) should be re-assessed. I recommend that
background noise minus 10dB is a more suitable assessment trigger for
inaudibility and should be subject to the same feasibility assessment as
other construction noise and vibration targets;

x.

NVP6 should simply reference PPV vibration thresholds in accordance with
the NSW Vibration Guidelines, in combination with VDV vibration
thresholds, to avoid unnecessary ambiguity; and
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xi.

NVP7 and NVP9 should be amended to clearly state the protocols when
structural vibration thresholds exceed, or are expected to exceed, the
assessment triggers.

Signed and dated this date

Darren Tardio
02 August 2017
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Darren Tardio
Director

Qualifications & Associations

Recent Experience

•

B Mus (Eng. & Tech.)

Environment, Planning and Legal

•

Australian Acoustical Society

Tylden Quarry; Amendment C109, Hobsons Bay; Ballarto
Road Concrete Batching Plant, Clyde; Mt Ridley Cleanfill,
Yuroke; Boral Clayton Concrete Plant; Boral Quarries, Deer
Park; Tea Tree Quarry, Tasmania; Fonterra Dennington;
Fonterra Cobden; Rilten Kennels, Yarrambat; Wallington
Kennels, Wallington; BP, Balaclava; 35 Elizabeth Street,
Abbotsford; Western Highway duplication, Burrumbeet to
Beaufort; Victoria Harbour pylons, Docklands; Bell City
hotels, Preston; Western Speedway, Hamilton; VicRoads
Land, Pakenham Bypass; Webb Dock, Port Melbourne;
Fonterra Altona; East West Link; Beddison Group, Collins
Street; Surf Coast Shire; City of Boroondara; Stonnington
Council; City of Port Phillip; Bayside City Council; The Baron
Said, Fitzroy; Veneziano Coffee, Richmond; 228 Dryburgh
Street, North Melbourne; 9 Chesterville Road, Cheltenham;
36 Clarendon Street, Melbourne; 133 Miller Street,
Thornbury; Atkinson Street carpark, Oakleigh; 18 Barrett
Street rail noise; Seven Seeds Coffee; Newquay Docklands

Summary
Darren is a Director and Noise & Vibration Engineer at
Octave Acoustics Pty Ltd. He completed his Bachelor of
Music in 2004. His undergraduate thesis researched the
inaudible (infrasound and ultrasound) frequency spectrum
and its effects on reproduction equipment and the subjective
quality of the listener.
With 11 years of professional acoustic consulting experience,
Darren has been involved in many key local and overseas
projects related to noise and vibration. Darren’s professional
career has demonstrated the ability to project manage large
commercial projects in utilities, buildings and infrastructure as
well as carry out complex environmental noise impact
assessments. His hands-on approach has required travel to all
major cities in Australia as well as the Middle East, including
work on the world’s tallest building, the Burj Khalifa.
Darren has worked extensively on projects relating to:

Building Acoustics, Facades & Mechanical Services

•

Environmental noise studies for industrial and
infrastructure projects

•

Expert Witness for VCAT, Legal and Panel Hearings

•

Industrial and Environmental Noise Control for Power
Stations, Petrochemical, Water Treatment, Mining, Quarries,
etc.

•

Aero-acoustic (wind noise) testing and mitigation of
noisy building facades

•

Expert in BCA acoustics issues

•

Site inspections of acoustic works and workmanship
defects during construction

•

Laboratory sample testing for manufacturers

•

Community noise disputes

Melbourne Quarter, Batmans Hill; Burj Khalifa, Dubai;
Nazareth College, Noble Park; Westfield Cinemas, North
Lakes; Broadmeadows Childrens Court; Camberwell
Kindergarten; GTV9, Richmond; HM@S Apartments, Port
Melbourne; Department of Environment and Primary
Industries offices, Warrnambool; Hampton on Hampton
Apartments, Hampton; La Trobe University, Bundoora;
Constance Apartments, Hawthorn; Kew Circle Apartments,
Kew; 26-28 Wilson Street, South Yarra; McKinnon
Kindergarten, McKinnon; Martha’s Point Retirement
Village; AFL Victoria offices, Visy Park; 105 Ormond
Esplanade; 5-7 Wilson Street, South Yarra; 108 Glen Iris
Road apartments; 101 Collins Street offices, Melbourne;
25-29 Wilson Street, South Yarra; 54-56 Chapel Street, St
Kilda; V6 Concavo, Docklands; 108 Maribyrnong Road
apartments, Moonee Ponds; Docklands Square Library,
Docklands; EXO, Docklands; Forte Living, Docklands;
Serrata, Docklands; Valley Private Hospital; Swinburne
University Recording Studios

•

Building and ground vibration analysis

Vibration & Structural Damage

•

Human comfort vibration and structure-borne noise

Goodlife, Camberwell; Richmond Terminal Power Station,
transmission tower structural damage; Webb Dock, Port
Melbourne; Regional Rail Link; Bosch Automotive Shaker
Laboratory; 313 Victoria Street Woolworths, Abbotsford

Music Noise

Publications & AIA CPD Presentations

Queenscliff Music Festival; The Pier Hotel, Port Melbourne;
Iddy Biddy, St Kilda; Alphington Rehearsal Studios;
Mothers Milk, Brighton; The Penny Black, Brunswick; The
George Basement, St Kilda; Branch Bar, St Kilda; Purepop,
St Kilda; The Mint Bar, Melbourne; City of Port Phillip Noise
Management and Application Plans

Darren has published papers for national and international
conferences and journals on the topics of noise.

Research & Development Studies
Melbourne Zoo, noise & vibration induced animal
behaviour; Hollowcore Concrete, impact sound insulation;
Rehau wastewater pipe sound insulation; Duratray /
AngloAmerican mining, Hunter Valley; Knauf Auralisation
study

Professional History
•

2016 – Founder & Director, Octave Acoustics

•

2013 – Senior Acoustic Consultant, Renzo Tonin &
Associates

•

2011 – Project Engineer, Renzo Tonin & Associates

•

2006 – Project Engineer, VIPAC Engineers & Scientists

These include:
• “Plenum Effect of Ceiling Space on the Assessment of
Noise Levels”, 37th International Congress and
Exposition of Noise Control Engineering, Shanghai,
China, Oct, 2008, D Tardio and X Li.
• “Investigation into the Airborne Flanking Sound
Transmission Paths of Wastewater Pipes and Acoustic
Lagging”, Acoustics 2012, Australian Acoustical Society
Annual Conference, Fremantle, WA, November 2012, D
Tardio and P Tommasini
• “Effect of Singing on Respiratory Function, Voice and
Mood after Quadriplegia: A Randomized Controlled
Trial”, The National Center for Biotechnology
Information, 2012, J Tamplin et al. (contributor)
• “Sound of Architecture”, Architectural CPD
Presentation 2014, Talking Brand, D Tardio and M
Micallef
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Railway Place, West Melbourne –Existing Noise
Wall Siting
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NSW Construction Guideline Table
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