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Table 6.2 External noise limits applied in Australian jurisdictions

L Noise

Jurisdiction Parameter Criteria (dB) Comment

LAeq15h(day) 60
New South Wales L AeqSh(night) 55 Tngger Igvels, with exceedance triggering

detailed impact assessment

LAmax 80

LAeq15h(day) 60 Draft guidelines. Where external noise
South Australia LAeq9h(night) 55 level is not practical, internal criteria are

ifi 54

LAmax 80 specified as per AS2107

LAeq24h 65 Levels used a guide, if they cannot be met
Queensland .

L Amax 87 higher levels (70/90) must be met

. LAeq18h(day) 55 Where external noise level is not practical,

Western Australia . o

LAegBh(night) 50 apply internal criteria

LAeq15h(day) 60
Tasmania L AeqSh(night) 55 Trlgger Igvels, with exceedance triggering

detailed impact assessment
LAmax 80

Mr Goddard also made reference to Appendix I of the NSW Interim Guideline
for the Assessment of Noise from Rail Infrastructure (IGANRIP) that includes a
table showing limits applied in international jurisdictions.

Mr Smith advised that there was also a “Victorian precedent’ in that the
Planning Panel considering the Airport Rail Link recommended that noise
from the railway at sensitive receptors be limited to 55 dB LAeq24h and 80 dB
LAmax.

It was Mr Goddard’s view that quantitative noise standards should be
applied and that the trigger levels in the IGANRIP for new railways
provided appropriate external noise levels.

Mr Robin Brown of Renzo Tonin and Associates, called to give acoustic
evidence by the Dennis Family recommended that noise impacts of the
project on all existing and approved residential properties at a specified date
be assessed against the IGANRIP.

The submission by the Dennis Family and the Davis Family by Mr Chris
Townshend SC included the view that the standards included in the
IGANRIP are the most relevant and appropriate benchmark on which to

54 Australian Standard 2107-2000 Acoustics—Recommended design sound levels and reverberation
times for building interiors
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measure predicted noise levels. An identical submission on this matter was
made by Mr Paul Connor for Amex Corporation Pty Ltd.

Under cross-examination, Dr Burgemeister expressed the view that, if
quantitative standards are to be applied, the guidance provided in the
IGANRIP was as good as any available.

It was noted by the EPA that the WHO Guidelines also include the guideline
values for internal (inside dwellings) noise levels shown in the following
table.

Table 6.3 WHO Guidelines on community noise (internal)

Noise Level

Location Critical Health Effect(s) Average Maximum
dB dB

Speech intelligibility and

Dwelling indoors
moderate annoyance

35 LAeq16h(day) -

Inside bedrooms Sleep disturbance 30 LAeq8h(night) 45 | Amax

The matter of internal noise limits was also addressed by Mr Goddard
making reference to a publication of the NSW EPA, Environmental Criteria for
Road Traffic Noise (NSW-ECRTN), which Watson Moss Growcott Acoustics
has relied on in the past.

Mr Goddard explained that the preparation of NSW-ECRTN included the
review of numerous sleep disturbance studies leading to the following
conclusions:

* Maximum internal noise levels below 50-55 dB LAmax are unlikely to
cause awakening reactions

* One or two noise events per night with a maximum noise level of 65-70
dB LAmax are not likely to affect health and wellbeing significantly.

Mr Huybregts and Mr Smith provided evidence on what might be
considered appropriate internal limits with the following ‘Victorian
precedents’ being cited:

= VCAT No. 771/2002 in which it was determined that noise from a railway
inside a dwelling should not exceed 50 dB LAmax
» VCAT No. 2470/2003 in which it was determined that the limit specified

in VCAT 771/2002 was too stringent and that the limits should be 55 dB
LAmax for sleeping areas and 60 dB LAmax for living areas.

Mr Huybregts” evidence included a review of internal noise limits, generally
used as requirements or guidance on dwelling construction rather than limits
on noise emissions from railways or other sources, in other jurisdictions. The
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limits or guidance identified by Mr Huybregts are summarised in the

following table.
Table 6.4 Internal noise limits in other jurisdictions in dB(A)
Living Areas Bedrooms

New South Wales 40 LAeq15h(day) 35 LAeg9h(night)
Kogarah NSW 40 LAeq1h 35 LAeq1h
South Australia 35-45  LAeq 30-40  LAeq
Western Australia 40 LAeq18h(day) 35 LAeq6h(night)
AS 2107 35-40  LAeq 30-40  LAeq
New Zealand 40 LAeq1h 35 LAeq1h

Mr Huybregts adopted the NSW criteria shown in the table above and what
he considered to be the Victorian criteria for maximum internal noise levels
from VCAT 771/2002, that is 60 dB LAmax for living areas and 55 dB LAmax
for bedrooms for his impact assessment.

It was the submission of the RRLA that:

Any target noise level, if recommended by the Committee, should be an
external noise level near the facade of affected dwellings, not internal
noise levels as suggested by some of the submitters” expert witnesses. As
Dr Burgemeister explained, there are inherent uncertainties regarding
sleep disturbance criteria. More importantly however, none of the
national or international rail noise guidance referred to in any expert
evidence adopts an internal noise criterion, and we respectfully submit
the Advisory Committee should not attempt to ‘break new ground’ by
applying one to RRL2. Requiring compliance with an internal noise level
would be subject to the vagaries of the design and construction of affected
dwellings, and be very difficult if not impossible to monitor.>

In contrast, Mr Brown’s evidence included the following;:

Furthermore as there is no legislated requirements for rail passenger
noise, Victorian or project specific numerical noise standards I consider it
reasonable in response to the Draft Policy that the numerical predictions
be benchmarked against other well established and accepted design
quidelines that apply to rail projects outside of Victoria. In particular it
may be appropriate to apply the former NSW DECC document Interim
Guidelines for the Assessment of Noise from Rail Infrastructure
Projects.®

> Regional Rail Link Authority — Reply at Hearing, Para 63 (Exhibit RRL58)

% Expert Witness Statement — Robin Brown of Renzo Tonin & Associates, 26 Oct 2011, Para 73
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Railway infrastructure

The evidence and submissions indicated general acceptance of the fact that
noise emissions from railway infrastructure would and should be subject to
the provision of SEPP N-1. A number of submitters noted that some activities
that are conducted in stabling yards may be or are exempt from compliance
with SEPP N-1 by virtue of section 251B of the Transport (Compliance and
Miscellaneous) Act 1983 (section 251B).

The submission by Ms Janine Young, Public Transport Ombudsman (PTO)
took a different position on section 251B. Her submission included the
following about noise problems at stabling yards:

* The majority of complaints received by the PTO relate to noise from
trains being cleaned at the end of service or having maintenance work on
them prior to re-entering service

» Generally the complaints involve trains idling in sidings for long periods
of time in the late evening or early hours of the morning

* The transport industry position is that noise emanating from sidings due
to trains idling while they wait to be cleaned, refuelled or for maintenance
is exempt from the usual claims of nuisance or environmental controls
under section 251B

» The PTO has obtained independent legal advice on the exemptions
provided under section 251B and that advice indicates that:

0 While cleaning and maintenance may form part of the operator’s
process for shutting down a train once it has been in service, it does
not form part of the shutting down process as intended in the Act

0 Even if these actions were exempt, there is still a requirement under
the Franchise Agreement for the operator to act reasonably when
emitting noise from sidings

» Careful consideration of issues around the extent of the exemptions
should be undertaken in relation to new sidings built as part of the

Regional Rail Link

* The PTO would welcome any clarification of the extent of the exemptions

that the Committee could provide to limit the impact of noise emanating
from sidings or to create appropriate standards for operator behaviour.

Mr Chris Canavan QC for DoT submitted that the PTO was requesting the

Committee to consider matters that were outside of its Terms of Reference

because:

* The advice sought by the PTO apples to rail sidings that, in the view of
the DoT, were not part of RRL2
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* The Terms of Reference seek no advice in relation to section 251B but
rather require the Committee to ‘have regard to’ existing legislation
including section 251B.

The RRLA adopted the DoT’s position on this matter as its own.

Road traffic noise

No direct evidence or submission on standards that should be applied to
road noise were received, however numerous references were made to the
VicRoads Noise Policy, which includes specification of target noise levels at
sensitive receptors for noise from arterial roads and freeways.

It was Dr Burgemeister’s evidence, however, that:

» There are different subjective responses to road and rail noise, with
respondents in surveys tolerating rail noise levels more easily than road
noise.

» For similar dissatisfaction levels, rail noise would have to be some 10
dB(A) higher than traffic noise.

Discussion

Peer review

We do not understand why the RRLA has chosen not to have the aspects of
the NIMR relating to noise standards peer reviewed and see it as being
contrary to the requirements for a peer review set out in the Minister’s
decision on the EES referral.

The Minister's decision clearly specifies that a noise impact management
report is required and that it be accompanied by a report on a peer review by
an independent specialist. The decision does not say a peer review of only
certain aspects of the noise impact management report: it can only be
interpreted as a requirement that all aspects of the NIMR be peer reviewed.

Train operation

Our consideration of operational noise standards, impact assessment and
mitigation requirements is entirely focused on the protection of amenity at
dwellings both existing and future rather than a wider group of sensitive
land uses such as other residential types, schools etc. The reasons for this
focus include the following;:

* All submissions and evidence provided was directed at the potential
impacts and consequences of noise at dwellings rather than any other
buildings or facilities
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= We consider it safe to assume that the development of the Precinct
Structure Plans (PSPs) will enable adequate consideration of the
implications of noise from the project area in the location and design
requirements of the other buildings and facilities.

Quantitative standards for operational noise
Are quantitative standards required?

We note that:

» The vast majority of submissions made both before and at the hearing
advocated the application of quantitative noise standards to enable
assessment of noise from RRL2

= All acoustic experts providing evidence, with the exception of Dr
Burgemeister, either advocated the application of quantitative noise

standards, utilised such standards in their assessment of noise impacts or
both

* Dr Burgemeister’s suggestion that quantitative standards should not be
applied was not made on acoustic grounds but reflected the instructions
given to him by the RRLA

» The RRLA’s justification of the qualitative standards proposed is as
follows:

0 There is no legislative requirements or guidance limits on noise from
passenger trains in Victoria

0 The exclusion of noise from passenger trains from constituting
nuisance and the requirements of the Environment Protection Act 1970
and the Local Government Act 1989 under Section 251B

0 The DGPF's principle-based approach is aimed at providing the
required flexibility and hence prohibits the use of quantitative noise
standards.

We do not accept the first part of RRLA’s justification. We believe that the
implication of the first argument, that the current lack of quantitative
standards on noise from passenger trains is the result of extensive
consideration of the matter leading to a policy position, is not correct. We
agree with Mr Goddard that the likely reason why quantitative standards
have not been established for passenger rail in Victoria is that there has been
little or no development of new passenger rail infrastructure in recent times.
The current lack of quantitative noise standards for passenger rail in Victoria
does not provide justification for the continuation of that situation. We note
that the Planning Panel considering the Airport Rail Link shared this view in
that it recommended the application of quantitative noise standards. While
we do not believe that the existing legislative and regulatory situation in
Victoria necessarily calls for the application of quantitative noise standards,
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neither do we consider that it justifies ignoring the possibility of their
application.

We note the submission of the DoT that section 251B:

* Provides an exemption from nuisance actions being brought under
common law and under specified legislation but does not preclude the
consideration of noise impacts on residential amenity or the broader
environment

* Deals with lawful responses to noise consequences whereas we are
concerned with the mitigation and minimisation of such consequences.

We agree with that position. There would have been little point establishing
this Advisory Committee if effective noise mitigation measures had no
prospect of being implemented and the noise standards intended to be
achieved were negated by this provision. We are also of the view that if we
consider that the application of quantitative noise standards assists in the
evaluation of mitigation measures and the minimisation of the consequences
of noise emissions, we would be justified in recommending such application.

We acknowledge that the DGPF seeks to provide a flexible framework due to
the fact that there is no universally ‘right” approach and each new railway
needs to be separately assessed. We do not believe that this prohibits the
application of quantitative noise standards in the case of RRL2 or any other
railway. The test is whether the application of quantitative noise standards is
part of the ‘right” approach for the particular railway development. If the
DGPF was interpreted to say that quantitative standards must not be
applied, it would be an inappropriate constraint on the flexibility the DGPF
seeks to provide.

In our view the DGPF is silent on the question as to whether quantitative
standards should be applied to RRL2 and therefore provides no justification
for their exclusion or otherwise.

In light of the above, we are firmly of the view that the RRLA has not
provided justification for the standards proposed in the NIMR.

The qualitative standards proposed by the RRLA are, in our view, best
categorised as design parameters for the railway, most of which could be
seen as typical for modern railway construction, rather than noise mitigation
measures let alone standards. The serious deficiency with the RRLA
approach is that no means of assessing the impact of the residual noise is
provided so the effectiveness or otherwise of what is proposed cannot be
determined. While there is no doubt that the measures embodied in the
qualitative standards will result in lower noise levels than if those measures
were not taken, the acceptability or otherwise of the impacts of residual noise
remains unquantified and unknown.
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Furthermore, a consequence of the approach taken by the RRLA is that the
use of other possible mitigation measures, such as barriers, was not even
considered in any meaningful way in the preparation of the NIMR.

It is clearly apparent that the approach adopted by the RRLA is not based on
acoustic considerations. It appears to have been driven by consideration of
cost and a desire to avoid responsibility for noise mitigation. In our view this
approach is short-sighted and highly unlikely to yield the best result either
cost wise or in terms of amenity protection.

It is our view that quantitative noise standards are required to enable:

* Noise impact assessment both prior to and during operations

» Consideration of alternative noise mitigation measures on a logical basis
* The community to be assured that amenity will be protected

* Information to be provided to stakeholders as to the potential impacts of
noise from the railway.

Appropriate quantitative standards

While we acknowledge the fact that the WHO Guidelines provide guidance
on noise limits for the elimination of health effects and annoyance, we also
accept the evidence and submissions concerning the excessive stringency of
these limits and their lack of practical application. As a result, we consider
that the best available guidance on appropriate limits will be found in limits
applied in other jurisdictions which we see as attempts to strike an
appropriate balance between the conflicting interests of the various
stakeholders.

Our review of the evidence provided on limits and guidance applied in other
jurisdictions reveals the following:

* Most target levels or limits for noise from trains at dwellings (external)
for new railways in Australia and overseas are within the following,
relatively narrow, ranges:

Daytime average 58-60 dB LAeq15h(day)
Night time average 50-55 dB LAeq9h(night)
Average 55-65 dB LAeq24h
Maximum 80-87 dB LAmax

We have noted that the specified noise limits for Queensland do sit well
outside this range but no submitter or expert supported their
application.

* The most common approach used in Australia is to establish separate
target average noise levels for the night and day and a maximum noise
level applying at all times. This also appears to be a modern, more
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comprehensive approach compared to defining limits in terms of 24 hour
average noise levels.

In many jurisdictions the levels are set as target levels and the fact that
those levels may not be able to be met in all circumstances is
acknowledged. A requirement to meet internal noise limits in dwellings is
specified in such circumstances and the ranges of limits imposed on
internal noise levels are as follows:

Living areas 35-45 dB LAeq (generally day time)
60-65 dB LAmax
Bedrooms 30-40 dB LAeq (generally night time)

50-60 dB LAmax
A common approach is:

0 To require consideration of a wide range of possible noise mitigation
measures at the source and between the source and the dwellings to
test their engineering feasibility, practicability, reasonableness and
cost effectiveness so as to enable appropriate measures to achieve
compliance with the target noise levels to be selected

0 In circumstances where, despite implementation of all appropriate
noise mitigation measures at the source and between the source and
the dwelling, the external target noise levels will not be complied
with, such compliance is not required but instead compliance with
noise levels inside the dwelling is required.

Of all the limits and guidance from other jurisdictions, we believe that the
NSW IGANRIP would be the most appropriate to apply to the present
project for the following reasons:

It appears to be based on a detailed analysis of information currently
available

It provides guidelines developed in Australia for application in
Australian conditions

It includes consideration of average noise levels for day and night plus a
maximum noise level, each of which we see as important parameters

All evidence and submissions suggested that, if quantitative noise
standards are to be adopted, then the IGANRIP provides appropriate
guidance.

We are therefore of the view that the target external noise levels for
residential land uses specified in the IGANRIP for new railway lines should
be adopted. Those target levels are as follows:

Day time (7:00-22:00) 60 dB LAeq15h(day)
Night time (22:00-7:00) 55 dB LAeq9h(night)
24 hours 80 dB LAmax
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The IGANRIP does not provide specific guidance on appropriate noise limits
inside dwellings.

On the basis that the difference between external and internal noise levels is
15 dB (with windows almost closed but open sufficiently for some
ventilation), as stated in the WHO Guidelines, the target external noise levels
would result in the following internal noise levels:

Day Time (7:00-22:00) 45 dB LAeq15h(day)
Night Time (22:00-7:00) 40 dB LAeq9h(night)
24 Hours 65 dB LAmax

While it is noted that these noise levels are at the upper end of the range of
internal limits in other jurisdictions we believe that they will provide an
adequate level of amenity protection because:

* They include a 5 dB(A) differential in the noise limit between day and
night consistent with the approach in most other jurisdictions
(particularly for bedrooms).

* The IGANRIP trigger levels were determined in part after consideration
of social survey research on annoyance. It is highly unlikely that adoption
of external noise levels to limit annoyance would have had the desired
result if those external noise levels did not also result in unacceptable
internal noise levels.

=  The NSW ECRTN concluded that, for road traffic noise:
One or two noise events per night with a maximum noise level of 65-70
dB LAmax are not likely to affect health and wellbeing significantly.

* Dr Burgemeister’s evidence and the EPA submission included the advice
that noise from railways is less annoying than that from other forms of
transport, including road traffic.

In light of the above we are of the view that the appropriate internal noise
limits are:

Living areas

Day time (7:00-22:00) 45 dB LAeq15h(day)
Night time (22:00-7:00) 45 dB LAeq9h(night)
24 hours 65 dB LAmax
Bedrooms

Day time (7:00-22:00) 45 dB LAeq15h(day)
Night time (22:00-7:00) 40 dB LAeq9h(night)
24 hours 65 dB LAmax
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Application to existing and new dwellings

RRL'’s closing submission put the proposition that if noise mitigation was to
be adopted at all it should directed only at existing receivers (Exhibit RRL17
page 47). This appears to be a statement underpinned by a concern about the
extent of RRLA’s financial responsibility for mitigation measures. The
comment relates principally to external noise targets, but we note that RRLA
also supported the use of architectural treatments at existing dwellings and
went so far as to suggest that implementation of such treatments should be
done by requiring offers to the owners of dwellings (by the RRLA) where
noise predictions exceed 80 dB LAmax.

The Committee takes the view that the mitigation measures to be applied
should be directed at achieving the same external noise targets and internal
noise limits for existing and new dwellings. There is no reason to take a
different approach to the amenity standard which should be applied as
between the types of dwellings. The matter of financial responsibility for the
provision of noise mitigation needs to be separately resolved. We discuss
that matter in Chapters 8 and 9. We also discuss the issue of how to
determine whether external noise targets can be practicably met in Chapter 9.

Railway infrastructure

We have earlier indicated our view, in Chapter 3, that stabling yards and
sidings are part of the project. We do not agree with the submissions of the
DoT and RRLA concerning the exclusion of those elements of the project
from our consideration of noise impacts, consideration of standards and
requirements for mitigation.

The DoT submission included that we are directed to consider the legislative
context of our assessment of noise impacts and recommendations concerning
mitigation. While we note the acceptance in the NIMR that SEPP N-1 applies
to railway stations and stabling yards and other elements of railway
infrastructure, it is relevant in determining our approach to noise standards
to have regard to the exemptions provided by section 251B.

The effect of section 251B would seem to be that noise from trains using the
proposed RRL2 railway would ordinarily largely be exempt from actions in
nuisance and the regulatory measures available under the Local Government
Act 1989 and Environment Protection Act 1970 and their associated
subordinate instruments: the exemptions specified apply amongst other
things to all operating trains when “on a railway track’.

The exemptions provided at section 251B are quite specific, however, in
terms of which legislation and legal actions do not apply to train noise. We
do not see this exemption as precluding or giving no effect to the
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identification of general operational noise standards for RRL2 and
requirements for compliance with those limits in a FNMP if thought
appropriate. Indeed if it was otherwise, the establishment of this Advisory
Committee to make recommendations on such matters would have little
point.

The relationship of section 251B to SEPP N-1, however, warrants special
consideration. As we understand it, the SEPP is a subordinate instrument of
the Environment Protection Act and therefore train noise is specifically
exempted from its effect. It is clearly necessary to exempt operating train
noise from any SEPP N-1 derived noise limits that might apply to stations,
sidings or stabling yards, as the noise of trains entering and leaving stations
or stabling yards (and perhaps when powering up and shutting down) could
be normally expected to well exceed the SEPP limits.

The dispute between the PTO and DoT and train operators relates only to
stabling yards (and possibly sidings). It centres not on what happens when
trains are entering and leaving the yards but what occurs in them. The issue
is whether the routine refuelling, cleaning of and minor repairs to passenger
trains (apparently also involving train idling) in sidings both before and after
running attract the section 251B exemptions. These activities appear to occur
at night or in the early hours of the morning and reportedly are the subject of
complaints to the PTO. As we have said the PTO say they have obtained
legal advice to the effect that the cleaning etc is not exempt from compliance
with SEPP N-1 but DoT and the railway operators prefer the opposite legal
view.

It is clearly not our role to determine this legal matter but we have taken the
disputed application of SEPP N-1 to these activities and its relationship to
other activities into account in determining how we approach noise
assessment and mitigation.

We believe that it is appropriate that the noise from the activities taking place
in stabling yards and sidings should be considered as requiring regulation
with the exception of the movement of trains into and out of the yard and
powering up and shutting down.

We also believe, however, in light of the dispute, that it would be
inappropriate to rely for the control of noise emissions from trains in sidings
and stabling yards upon the operation of SEPP N-1 itself. We suggest that the
derived limits, and the methodology for their derivation which SEPP N-1
establishes, should be instead adopted and incorporated into the FNMP. The
exceptions made in section 251B as apply to operational noise when trains
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are in, or entering and leaving, sidings and stabling yards and ‘on tracks’>
would also need to be included, but it is appropriate that the exemption
applying to passenger trains powering up and shutting down when in the
yards (in the same terms as in section 251B(2)(c)) should be defined as not
extending to cleaning, refuelling, repair activities and the like.

The same derived limits as would apply to all other railway infrastructure
under SEPP N-1 should also be incorporated directly in the FNMP.

Noise from road traffic

The questions of whether and what noise standards should be applied to
noise from road traffic arise for the following reasons:

» The project includes the construction of a number of road-over-rail
overpasses

» At each of these overpasses the height of the noise emanating from the
road traffic will be increased above that at which would have been
without the railway

* Increasing the height from which the traffic noise emanates will result in
an increase in the noise level at locations where dwellings exists or have
the potential to exist and any such increase is a direct result of the project.

We do not consider that the anticipated separate noise from road and rail can
be combined in any meaningful way, given their very different character and
the differences in likely subjective response to noise from the two sources.
Each needs to be assessed separately against different standards.

The VicRoads Noise Policy objectives for noise levels at dwellings are set as
limiting the LA10,18h (6:00-Midnight) to 63 dB, except where background
noise levels are low (defined as an LA10,18h of less than 50 dB) in which case
the objective is limiting a noise level increase to 12 dB or less.

While the VicRoads Noise Policy includes several provisions that limit its
application, we see the objectives of the policy as a reasonable indication of
traffic noise levels that, if complied with, limit the impact to what might be
considered an acceptable level. We therefore consider that where there is an
increase in road noise levels at dwellings as a result of the use of grade
separated road-rail intersections, the application of these objectives as targets
for the road noise emanating from the overpasses carrying road traffic over
rail is appropriate.

57 When the trains are not covered by the same limits as are derived from SEPPN N-1, they would
instead be subject to the operational noise provisions of the FNMP.
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We do not propose to apply the VicRoads Noise Policy directly (as some
submitters were concerned we might) but rather adopt its noise targets for
this project via their inclusion in the FNMP.

We think that this overcomes the objection raised by Mr Wren that to
consider the impacts of any increased noise at the overpasses would create a
precedent for VicRoads. VicRoads’ policy only applies to roads for which it is
responsible. At present none of the relevant roads are declared arterials, so
there can be no applicable precedent for VicRoads. We are not
recommending the application of the VicRoads Policy per se but the
utilisation of the criteria in that policy to determine appropriate limits for the
overpasses associated with this project.

Also, to the extent that it might be argued that consideration of the noise
impacts of the overpasses would set a precent for future rail projects with
respect to undeclared roads under the care and management of local
Councils, we do not believe this is the case. In our view there is a very special
coincidence of the planning for rail construction and abutting development
in the present case.

Conclusions and recommendations

Our conclusions in regard to the issues related to operational noise
standards are as follows:

» The aspects of the NIMR dealing with standards to be applied has not
been peer reviewed and therefore the conditions on the Minister’s
decision that an EES is not required have not been complied with.

* The Regional Rail Link Authority has not provided a clear justification
for the standards proposed in the NIMR on noise from trains during
operations.

* Quantitative operational noise standards for the project are required to
enable:

0 Noise impact assessment both before and during operations

0 Consideration of alternative noise mitigation measures on a logical
basis

0 Information to be provided to stakeholders about the potential
impacts of noise from the railway operation.

* The quantitative noise standards required consist of:

0 Target external noise levels at dwellings of:

Day time (7:00-22:00) 60 dB LAeq15h(day)
Night time (22:00-7:00) 55 dB LAeq9h(night)
24 hours 80 dB LAmax
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0 Internal noise levels for dwellings, to be applied if achievement of
target external noise levels cannot be achieved by feasible and
reasonable means, of:

Living areas

Day time (7:00-22:00) 45 dB LAeq15h(day)
Night time (22:00-7:00) 45 dB LAeq9h(night)
24 hours 65 dB LAmax
Bedrooms

Day time (7:00-22:00) 45 dB LAeq15h(day)
Night time (22:00-7:00) 40 dB LAeq9h(night)
24 hours 65 dB LAmax

0 The achievement of these noise standards by noise mitigation
measures should apply to existing housing, lots for which
subdivision approval has been granted, and to future dwellings in
the areas adjacent to the project area where external noise levels of
80 dB LAmax or greater are expected.

0 A noise standard applying to noise from railway infrastructure
equivalent to that prescribed in State Environment Protection Policy
(Control of Noise from Commerce, Industry and Trade) No, N-1,
allowing for the same exemptions for train noise including in
stabling yards and sidings as in section 251B of the of the Transport
(Compliance and Miscellaneous) Act 1983, except that this should be
expressed as not extending to the cleaning, refuelling and repair
operations and the like in stabling yards.

0 Where there is an increase of road traffic noise as a result of
elevation of a roadway at a railway crossing when compared to the
noise which would be generated by the road if at grade, target noise
levels for road traffic at dwellings (equivalent to the objectives set
in the VicRoads Traffic Noise Reduction Policy), of :

63 dB LA10,18h measured between 6:00 am and midnight,
except where the noise level at a dwelling prior to road
improvements is less than 50 dB LA10,18h, in which case a
target noise level increase of a maximum of 12 dB will

apply®.

It is recommended that:

* The DNMP not be endorsed by the Minister unless it is modified to
include the above noise standards and is peer reviewed.

% The VicRoads’ policy provides in the latter case that consideration be given to only allowing a 12
dB increase.
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Assessment of operational noise impacts

7.1

7.2

7.2.1

What are the issues?

The decision made by the Minister for Planning that an EES was not required
for the RRL2 project included that the required NIMR was inter alia to:

(i) Refine the assessment of noise sources and noise generation
scenarios for both construction and operation of the railway...

(iv) provide an assessment of the likely residual noise impacts of both
construction activities and relevant operational scenarios on
existing houses and residential estates in the vicinity of the
preferred rail alignment, if proposed noise mitigation measures are
implemented...

(vi) be accompanied by a peer review report prepared by an independent
specialist.>

The issues to be considered in relation to operational noise impacts include
the following:

* The adequacy of the predictions of residual noise from the project

* The adequacy of the assessment of the impacts of the predicted noise
levels outside the project area

» The acceptability of the impacts of residual noise levels from the project.

Noise Impact Management Report

Train noise

The consideration of operational noise detailed in NIMR included the
following:

* Determination of the quantity and character of rolling stock that will use
the Regional Rail Link by:

0 Consideration of the service plans provided in the Regional Rail Link
Capacity Upgrade Phases, Department of Transport, 2010 for two
scenarios designated as:

= Phase1l Day 1 of the Regional Rail Link operation (2014)
»= Phase4 Ultimate capacity (2030)

% Decision Under Environmental Effects Act 1978 — Regional Rail Link West Werribee to Deer Park
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0 Development of baseline hourly schedules from June-July 2009 V/Line
working timetables for the Melbourne-Geelong line, scaled to the
future peak-hour and off-peak/counter peak capacity

0 Application of the current fleet mix to Phase 1 plus the assumption
that existing N and P class locomotives and carriages will be phased
out by Phase 4 leaving a fleet of diesel multiple units (DMU)

0 Assuming that all trains are operating at the designated maximum
speed of 160 km/h, including through stations, which is said to be a
conservative assumption

* Determination of sources noise levels by:

0 Obtaining source noise levels, that is the sound exposure level (SEL)
of an individual train pass-bys, for each of the components of the fleet
from data contained in the Rail Noise Database: State 11 Noise
Measurements and Analysis, Rail Access Corporation Report 00091
Version A, August 2000 (NSW Rail Noise Data Base)

0 Correction of the data obtained from the database for speed and train
length plus the application of source noise level penalties of 10 dB to
account for impact noise from points and crossings

» Validation measurements of rail vehicle noise made adjacent to the
existing Geelong, Ballarat and Bendigo lines. The results of the
measurements were adjusted to the reference distance and standard train
length for comparison with the source noise levels used as input to the
model. The comparison was presented in plots of SEL vs. train speed and
maximum noise level (LAmax) vs. train speed together with the line
representing the relationships used for the model. It is concluded in the
NIMR that:

...... the source levels used for the predictions are broadly representative
of the average noise level generated by existing rolling stock.®

* Noise propagation modelling using the Nordic Rail Prediction Method
developed by Kilde as implemented in SoundPLAN version 7.0 to
produce predictions of sound pressure levels in the area surrounding the
rail alignment in terms of:

0 The average during the day, LAeq15h(Day)
0 The average during the night, LAeq9h(night)

0 The maximum, LAmax

Modelling results were provided in Appendix E to the NIMR in the form of
shaded noise contour plots on aerial photographs for each parameter for
both Phase 1 and Phase 4 scenarios.

%0 Regional Rail Link Noise Impact Management Report Rev H, KBR Arup, 9 Dec 2010 Sec 7.2
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In addition, the model was used to provide predictions of the three noise
parameters for two scenarios at ‘sensitive receivers’. These were defined as
buildings located within approximately 500 metres of the railway corridor.
The results of these predictions were included in the NIMR as plots of
predicted noise level at each residence vs. railway chainage. No further
analysis of this data was provided and the report noted that:

The noise level predictions are estimates of the average and maximum
noise levels likely to be experienced external to properties adjacent to the
alignment based on the input variable described in Section 7. The
predicted noise levels may change if the input variables, particularly the
horizontal and vertical alignment, or number and type of rail vehicles,
change during detailed design or operation of the railway.®!

Railway infrastructure

The NIMR acknowledged the existence of the potential for noise to be
generated from fixed infrastructure sites such as stations, transformers and
signalling but did not include these facilities in the noise modelling because
the specific locations of these services and the type of equipment were said to
be unknown.

It was stated in NIMR that:

It is therefore not possible to undertake any detailed assessment. This will
need to be undertaken by the Construction Contractor at the detailed
design stage.®?

Peer review

The Wilkinson Murray peer review of a Revision C of the NIMR raised a
number of issues about the prediction of operational noise. The peer
reviewer’s consideration of KBR-Arup’s responses to the matters raised and
Revision F of the NIMR, however, led the peer reviewer to the view that,
with one exception, all matters of concern relating to operational noise had
been fully addressed. The one exception was the following comment made
by the peer reviewer.

The erroneous source level used for the wagons in the Phase 1 results
would result in a small under-prediction of the total LAeq noise levels.
This may not have an important impact on the results, but should be
rectified in any further modelling.s

In response to this comment KBR-Arup stated that:

6! Regional Rail Link Noise Impact Management Report Rev H, KBR-Arup, 9 Dec 2010 Sec 8.1
%2 Regional Rail Link Noise Impact Management Report Rev H, KBR-Arup, 9 Dec 2010 Sec 10
%% Regional Rail Link Peer Review of Acoustic Assessment, Wilkinson Murray, Nov 2010, Sec 3
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A review of the use of SEL as LAeq source noise levels for locomotive
wagons showed a negligible difference in overall predicted noise level.
Updated modelling has not been undertaken for Section 2, however, the
source levels for the modelling have been for Section 1. The use of SEL
source levels does not affect the Phase 4 calculations in any case, since
there are no locomotives or wagons in the 2030 fleet mix.5

The report on the peer review states that at the request of RRLA, the report
does not address matters of impact assessment or the adequacy of the NIMR.

Evidence and submissions

Train noise

Following the directions hearing, the Committee directed that clarification be
provided on a number of issues relating to the operational noise modelling.
The response to these directions was provided in the evidence given by Dr
Kym Burgemeister of KBR-Arup. The matters raised by the Committee and
Dr Burgemeister’s responses are summarised in the following table.

Table 7.1 Committee directions for further information and responses

Direction Dr Burgemeister’s reply

Provide advice as to whether The noise analysis for RRL Section 1 and Section 2
different analyses were undertaken | were completed using essentially the same

for RRL Sections 1 and 2. methodology.

Provide information as to whether | Additional railway traffic from unfunded projects has not
any additional rail traffic arising from | been included but would be unlikely to significantly

the mooted passenger (and freight) | change the overall conclusions of the noise study.

link to Avalon Airport was modelled
and if not what the implications

might be.

Provide a detailed exposition of the | Only DMU and passenger locomotives have been
sources of noise from trains and included.

their operations and the variable [ Maximum noise levels from freight locomotives would
attenuation effects of distance on | he less than the trains modelled because they travel at
different noise types. lower speeds, although their contribution to average

noise levels would be similar.

Noise levels from electrified metropolitan trains would
typically be 5-10 dB quieter than DMUs modelled.

Dr Burgemeister also advised that the design parameters and maintenance
measures outlined as the mitigation measures for RRL2 were already
allowed for in the noise predictions.

% Regional Rail Link Response to Peer Review Rev B, 9 Dec 2010, KBR-Arup Sec 3.2
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The modelling described in the NIMR was criticised in a number of written
submissions received in response to the public notification. The following
table summarises the criticisms made and the Dr Burgemeister’s response in
his statement of evidence.

Table 7.2 Criticisms of modelling in written submissions and responses

Criticism Dr Burgemeister’s evidence in response

Explanation of impacts of Sensitivity analysis shows that the model is relatively
variables including source insensitive to possible changes in alignment. Curving noise
height, curving noise and and meteorological effects are not expected to significantly
climatic events is required. influence the noise generated by the railway.

It is generally accepted that curving noise is insignificant on
curves of the radii proposed.

Modelling is not based on Sensitivity analysis shows that the model is relatively
final design and therefore insensitive to possible changes in alignment.
predictions may not be

accurate.

Noise prediction results are | This is the result of file compression for presentation on the
not legible. DPCD website.

This has not been included because noise levels of trains
stopping and starting are lower than at full speed. As a result
the predictions are conservative.

Modelling does not include
trains stopping and starting.

Noise from freight trains has | Freight trains have not been included because they are not
not been included. part of the RRL2 project.

Modelling does not include Horn usage is generally not expected since all rail crossings
noise made by horns. are grade separated.

Mr Robin Brown of Renzo Tonin and Associates, called to give acoustic
evidence by the Dennis Family, advised that he had been unable to complete
a definitive review of the operational noise modelling as he was denied
access to SoundPLAN files used. Despite this Mr Brown provided the
following evidence:

» The source noise levels utilised are acceptable
* The resolution of rail height data is not provided

» The +2.5 dB(A) correction (for fagade reflection) is not incorporated in all
the predicted noise levels

» If train horns are to be used, they should be included in the modelling
and assessment

» It seems likely that the additional impact noise at points associated with
stabling areas or passing loops has not been taken into account thus
resulting in under-prediction of noise levels at these locations

* Changes in noise levels resulting in changes from the reference design
used for the modelling could result in significant variance between
predicted and actual noise levels
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* A true and fair representation of the noise impacts associated with the
project would include the proposed metropolitan operations, the rail link
to Avalon Airport and freight trains.

* The submission made at the hearing by the Dennis Family included the
view that:

Activities and operations that have the capacity to operate on the RRL2
without further approval (for example, metro and freight trains, an
increase in frequency) will increase the noise levels experienced, and
should be addressed. Although only limited information may be available
at this stage, it is submitted that more could be done now to accurately
predict future noise.*

* The evidence provided by Mr Neville Goddard of Watson Moss Growcott
Acoustics Pty Ltd, called by Walsh Building Services, included comment
on a number of issues relating to the modelling, including;:

* The lack of advice in the NIMR on the potential for additional noise
radiation from trains crossing the bridge over the Werribee River

» The potential for additional noise due to horn usage, braking and
accelerating that had not been included in the modelling.

These matters were also responded to by Dr Burgemeister in his evidence
and in the RRLA submission as follows:

* The reference design grade line is specified with some precision and the
rail head is a constant distance from the grade line. The prediction results
in the NIMR were explained as follows:

The noise modelling results in the NIMR are presented in both ‘free
field” and ‘facade’ noise levels depending on whether they are
presented as mnoise level contours or noise levels at individual
properties, respectively.

The noise contours on Appendix E of the NIMR present the noise
levels as ‘free field” noise levels. However, the individual receiver
results shown in the ‘dotfield” graphs (Figures 9-14 of the NIMR) are
shown as facade noise levels, and include the +2.5dB correction to
account for the fact that they are predicted for individual residences.®

* Dr Burgemeister acknowledged that noise from horns could be included
in the model. He advised, however, that this had not been done due to
the fact that, as required safety devices, they are usually excluded from
railway noise assessments. He also stated that the use of horns on the
alignment is expected to be minimal because of the absence of level
crossings that would require their use.

% Expert Witness Statement — Dr Kym Burgemeister if Arup Pty Ltd, 20 Oct 2011, Sec 6.1.5
REGIONAL RAIL LINK SECTION 2: NOISE IMPACTS AND MITIGATION
ADVISORY COMMITTEE REPORT: 23 JANUARY 2012




112

Under cross-examination Dr Burgemeister acknowledged that horns
would be used on entry to and departure from stations.

The RRLA submitted that Dr Burgemeister’s evidence in regard to horns
should be relied on and furthermore, that, as mitigation measures for
warning horns are limited for safety reasons, there is no real purpose for
assessing them in the first place.

Dr Burgemeister advised that noise from activities within the future
stabling area for regional trains had not been included in the modelling
but a 10 dB(A) allowance had been made for the points associated with
the entry to and exit from such a stabling area.

On the matter of the possible impact on the predictions of variations between
the reference design used for the modelling and the final design, it was Dr
Burgemeister’s evidence that:

Assessments of operational noise for transport infrastructure are
necessarily and commonly undertaken using relatively early design
alignments but the noise predictions are relatively insensitive to small
changes in railway alignment

Sensitivity analysis has been completed and the results suggest that
possible changes to the design alignment would only change predicted
noise levels by 2—4 dB, depending on the extent of topographic shielding

The design of the railway is subject to a large number of engineering and
construction constraints which means that the final railway design will
not be significantly different from the reference design with the
maximum deviation in source locations being two metres

An increase in rail height of plus two metres from at grade is unlikely to
significantly change the predicted noise level while a reduction in rail
height would result in decrease in predicted noise level if it introduced
significant shielding

At the Wyndham Vale cutting, which is the most critical area, modelling
was undertaken to assess a raised vertical alignment. It was recognised
that, due to geometric constraints introduced by nearby road crossings,
the increase in rail height would be limited to 0.5-1.5 metres and that the
modelling predicted that such height increase in the alignment would
result in an increase in noise levels at the critical locations of 2—4 dB(A)

It proposed to install crash barriers (called New Jersey kerbs) at the top of
the cutting to prevent vehicle intrusion into the cutting. These concrete
barriers, with a height of 1.2-1.5 metres, could and would provide
additional noise shielding that has not been accounted for in the model.

Dr Burgemeister advised that neither freight, metropolitan rail, nor Avalon
Airport rail traffic were included in the modelling because they are not
proposed to be used on RRL2 as:
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= RRL2 is a broad gauge line and therefore this would not allow interstate
freight trains to use the line

* Intra-state freight trains could use the line, however, such use is not
proposed

= RRL2 does not include the overhead electrification to run electric
metropolitan trains

* While it is acknowledged that a corridor is being preserved between West
Werribee and Wyndham Vale to create the opportunity to extend the
existing metropolitan system, modelling of the operation of such a service
was not possible as neither the centreline of the track nor the number or
timing of train movements were available

* There is currently no firm information on the possible Avalon Airport rail
link and no funding for that project.

The RRLA submitted that future metropolitan services would have a
negligible impact on maximum noise levels because the regional trains are
appreciably noisier than the electric multiple units (EMUs) that would be
used for metropolitan services. It was acknowledged that the inclusion of
EMUs would increase the average noise levels but the number of EMUs
required to make an appreciable difference (3 dB(A)) would amount to an
EMU every 3 to 5 minutes which is a fanciful scenario.

It was Dr Burgemeister’s evidence that the modelling does account for the
expected railway movements that are planned for the foreseeable future (to
2030) and that RRL2 would be at its ‘ultimate capacity” in 2030 preventing
additional trains from using the track.

Under cross examination, Dr Burgemeister acknowledged that ultimate
capacity was a function of the currently planned network connections and
signalling system and that these facilities could be upgraded in the future to
allow additional traffic on the line.

In summary it was Dr Burgemeister’s view that:

Owerall, the noise level results presented in the NIMR are reliable
predictions of noise levels expected to be generated by the as-constructed
railway at its ultimate capacity, and form a reasonable basis for the
