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STATEMENT OF REBUTTAL EVIDENCE OF SIIRI WILKENING
FOR THE NEW ZEALAND TRANSPORT AGENCY
1

Qualifications and experience

1.1

My full name is Siiri Wilkening. I am an acoustical consultant with Marshall
Day Acoustics.

1.2

My qualifications and experience are set out in my Evidence in Chief
(‘EIC’) dated 20 April 2017.

1.3

I repeat the confirmation that I provided in the EIC that I have read, and
agree to comply with the Code of Conduct for Expert Witnesses 2014.

1.4

My rebuttal evidence relates to the resource consent applications and
notices of requirement lodged by the New Zealand Transport Agency
(‘Transport Agency’) with the Environmental Protection Authority (‘EPA’)
on 14 December 2016 for the Northern Corridor Improvements Project
(‘Project’).

2

Scope of evidence

2.1

In this rebuttal evidence, I will address matters raised in:
a

The evidence of Rhys Hegley, Acoustical expert of the Auckland
Council;

2.2

b

The report of Jon Styles for the Board of Inquiry; and

c

The evidence of Peter Fogarty.

The fact that this rebuttal statement does not respond to every matter
raised in the evidence of Mr Hegley or Mr Styles within my area of
expertise should not be taken as acceptance of the matters raised.

2.3

Mr Hegley and Mr Styles raise unresolved issues in the areas of
construction noise and vibration, and traffic noise. Mr Styles also raises
concerns regarding operational vibration effects. I address each of these
separately below.
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2.4

Mr Hegley and I have had discussions prior to Mr Hegley’s preparation of
evidence, as noted for instance in his paragraph 3.2(a). My rebuttal
provides additional information in responses as agreed during our
discussions.

3

Construction Noise

3.1

Mr Hegley and I agreed that further assessment of construction noise
effects would be discussed during Expert Conferencing. His concern
centres around the envelope of construction noise levels depicted in
Appendix E and the tables in Section 6 of Technical Report 21, which
suggest that exceedance may potentially occur over extensive areas and
for unknown duration and frequency.

3.2

Below, I discuss additional information on the predicted level, duration
and frequency of potential exceedance of construction noise levels, as
requested by Mr Hegley. I note that my predictions are based on
experience with previous infrastructure projects, and some additional
information from the Project team based on the current knowledge on the
Project. No contractor has been appointed, and all issues relating to
construction methodology, duration, timing and equipment are based on
reasonable assumptions.

3.3

The figures in Appendix E and the tables in Section 6 of Report 21 are
hypothetical as they show a scenario whereby construction is undertaken
without mitigation (e.g. barriers) along the entire alignment
simultaneously. There is no qualification of duration or frequency within
these figures and tables, they represent a worst-case construction noise
level that in is unlikely to occur in reality as any contractor will manage
and mitigate their work in accordance with the conditions.

3.4

In order to put this into context, I have reviewed common construction
activities, their potential duration, noise levels and possible mitigation, and
discuss these below.

3.5

As a precursor, from experience, I know that projects such as this are not
constructed during night-time unless necessary for safety or operational
reasons.
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Bridge Construction
3.6

One of the activities that will likely involve night-time works is bridge
construction, both the piling of bridge foundations where within the
motorway corridor and the placement of the bridge spans across traffic
lanes.1

3.7

I understand that these works would involve the use of piling equipment
for the foundations, and a crane and low loader transporting the bridge
segments to the work area. I also understand that such works would be
required for one to two nights for piling operations, and two to three nights
per bridge for placement of spans crossing SH1 and SH18.

3.8

In terms of effects, not all bridges are in close proximity to residences, e.g.
the proposed bridges for the new busway into Albany Station, Rosedale
Road, busway over Greville Road, and ramp from SH1 to SH18 at Upper
Harbour Highway are at significant distances from noise sensitive
receivers or are located within the business area.

3.9

Bridges for which I anticipate night-time works in close proximity to
dwellings, are the realigned McClymonts Road bridge close to 60 Masons
Road, Spencer Road footbridge close to 66 Spencer Road, and the new
Paul Matthews Road bridge close to Barbados Drive dwellings. I predict
that if piling was required in the middle of SH1 or SH18, due to the
increased distance, noise levels up to 66 dB LAeq for impact piling (using a
casing and wooden dolly) or 63 dB LAeq for bored piles. These noise levels
would result in internal noise levels of approximately 40 to 45 dB LAeq
inside with all windows closed, for habitable rooms facing the works.
Rooms facing away from the works would be significantly less affected.

3.10

The use of a crane and trucks at night-time in these areas would result in
noise levels at the dwellings of up to 70 dB LAeq if the crane is located on
the dwelling side of the bridge. Such level would translate to
approximately 45 to 50 to dB LAeq inside rooms facing the works, and
would be significantly lower for rooms facing away from the works.

1

See my EIC, paragraph 9.4 and 12.11

6525026.1

5

3.11

Possible management and mitigation measures include early consultation
and communication with affected residents, the use of low noise piling
methods (e.g. drilled rather than impact piling where practicable),
positioning of the crane and equipment away from the dwellings (e.g. on
the other side of the road), limiting night-time piling to those areas that
cannot be undertaken during daytime and, in individual cases where
required, the offer of temporary relocation to residents whose bedrooms
face the works. The detail on such measures, based on actual equipment
and duration, would be included in the Construction Noise and Vibration
Management Plan (‘CNVMP’) which is required by conditions CNV.1 to 4.

3.12

In regards to the management measure of the offer of temporary
relocation to affected residents, I note that Mr Styles is concerned that this
could generate an adverse effect in itself.2 I agree with this statement. It is
for that reason, that such offer of temporary relocation is only made as a
last resort, in specific cases.3
Earthworks

3.13

Construction works predicted to cause the highest sustained noise levels
are earthworks, e.g. the use of bulldozers, excavators, trucks and graders.
Other works extending across the entire Project (e.g. pavement laying) is
significantly quieter. Therefore, when assessing activities that will occur
over the whole Project extent (rather than in specific areas only), I
consider earthworks to be the most appropriate to discuss overall
construction noise effects that are likely experienced by all receivers at
some stage of the Project construction. Basing the assessment on
earthworks will provide a conservative assessment of noise effects.

3.14

Earthworks will occur across all aspects of this Project. I understand that
earthworks will not be undertaken at night-time. This is supported when
reviewing the figures in Appendix E and tables of Section 6 of my report.
The figures show that if earthworks were to be carried out at night-time,
an unreasonably large number of houses would be affected.

2
3

Styles review report, section 2.3
Technical Report, Section 8.2
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3.15

Earthworks (and all other works) will remain in the same location only for
a limited time, with equipment moving along the alignment at a varying
speed. This means that generally, any one dwelling could expect only a
few weeks of high noise works in the vicinity, before those move along. In
addition, work would not be continuous day after day at maximum
predicted noise levels, but vary depending on the location of equipment,
number of plant items used, and similar factors affecting the noise
generation from the site.

3.16

Based on previous infrastructure projects I have been involved with, that
relate to the widening of existing roads (similar to the proposed widening
of SH1 and SH18 and establishment of the busway extension in this
Project), I would expect earthworks to move along the alignment over
several weeks, after which works would be reduced in intensity while
works are carried out elsewhere, before returning for surfacing and
installation of street furniture (e.g. safety barriers).

3.17

Overall, no dwelling would receive high construction noise levels
continuously over the entire Project duration, but intermittently and at
varying levels. Exceedances of the adopted limit would generally only
occur for short durations, likely in the order of a few hours per day during
a period of one to two weeks, before works move on or activities and
equipment change.

3.18

Where daytime noise limits may be approached, and exceeded, e.g.
where large equipment needs to operate within 20 to 40 metres of
dwellings, mitigation and management may include the use of temporary
barriers, choice of lower noise equipment, communication with affected
parties, shortening of the construction time in the vicinity by using larger
equipment or using alternative construction methods such as using a
bulldozer rather than a grader. These methods would be described in the
CNVMP based on actual equipment and contractor information.

3.19

The installation of some traffic noise barriers is recommended in my
report. Where it is practicable, I recommend that these barriers be
installed as early as practicable. They would provide construction noise
mitigation in addition to their ultimate role of traffic noise mitigation.
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3.20

Overall, any information provided above can only be based on
assumptions, and will require updating to actual equipment and timing
details once a contractor has been appointed. These details will be
anchored in the CNVMP.

4

Construction Vibration

4.1

Mr Hegley requested additional information in regards to construction
vibration levels and effects, specifically that it can be shown that the
Project can be constructed without resulting in construction vibration
resulting in building or services damage.

4.2

As for construction noise, the construction vibration figures in Appendix F
of the report show the furthest contour where compliance with the
Category B limits can be achieved for worst case construction activities
and equipment. It is not intended to show that construction vibration levels
will exceed the criteria over the entire area, but to alert the contractor to
areas where the choice of equipment and methodology is crucial.

4.3

To put this into context, my assessment of potential vibration levels from
vibratory rolling assumes that vibratory rollers will be used for compaction.
However, this will not necessarily be the case, and the vibration risk
contours show that in some areas alternative compaction should be used
to reduce effects (e.g. non-vibratory compaction). If non-vibratory
compaction is used, then there will be no risk of adverse vibration effects.

4.4

Where vibratory compaction is practicably required to be used, then any
buildings within 18 metres of the works are predicted to receive vibration
level at the Category B criterion of 5 mm/s. This criterion ensures that
there will be no damage to the building, including superficial damage.
Nevertheless, the risk contours include a wider radius of assessment to
ensure that no building is overlooked.

4.5

If the (amenity) Category A vibration criterion is exceeded, then
appropriate management and mitigation needs to be implemented. The
requirements for this management are anchored in conditions CNV.6 to
CNV.8. These conditions require the involvement of a qualified expert in
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the monitoring and assessment of vibration levels. Any potential damage
due to construction vibration will need to be remedied.
4.6

Similarly, the use of vibratory piling may cause high vibration levels.
Vibratory piling is predicted to reach the Category B vibration criterion of
occupied buildings of 5 mm/s at approximately 20 metres. At the
McClymonts Road bridge, bridge piles may be within 35 metres of the
closest buildings. In order to be conservative, my assessment has classed
these buildings as being within the medium risk area for construction
vibration.

4.7

Piling would be used for the construction of bridge foundations. As
discussed above, there are several bridges and retaining walls to be
constructed for this Project. Some of those structures, if constructed by
driven piling, may result in buildings being in the high risk vibration
contour, such as at the Arrenway Drive retaining wall, Constellation Drive
bridge and retaining walls along the new SH18, where buildings are within
20 metres of the potential piling works.

4.8

I understand that any piling will not involve breaking through rock,
therefore secant or bored piles could be used. Therefore, for these risk
areas, choosing low vibration alternative construction methodologies
would avoid exceedance of vibration criteria.

4.9

In addition, at the onset of piling works in any area within 50 metres of
buildings, vibration levels should be monitored and the results used to
determine the need to adjust the construction methodology.

4.10

Overall, I consider that a combination of monitoring, choice of construction
methodology and communication with affected parties would result in
appropriate outcomes. In my opinion, the current conditions provide a
suitable framework to ensure that vibration levels are controlled to cause
no building or services damage, and to ensure that, in the unlikely event
of damage being caused, this will be rectified.

4.11

Mr Styles considers that the Category B vibration criteria for unoccupied
buildings are too high. In his opinion, they are “at a threshold where

6525026.1

9

damage to buildings is already likely”.4 In response to this, I note that
BS5228-2 states that “limits for transit vibration, above which cosmetic
damage could occur, are given numerically in Table B.2”. This indicates
that compliance with the limits will avoid damage to buildings and that the
limits are therefore appropriate. Further, the Standard states that “minor
damage is possible at vibration magnitudes which are greater than twice
those given in Table B.2” (emphasis added), and that “…the probability of
damage tends towards zero at 12.5mms-1 peak component particle
velocity.”
4.12

Based on these statements, it is my opinion that vibration damage to
buildings from construction of this Project is highly unlikely, and that the
recommended criteria are appropriate.

5

Operational Noise
Additional mitigation

5.1

Mr Hegley agrees with the general assessment of traffic noise effects, but
seeks to ensure that the best practicable option (‘BPO’) mitigation is
implemented even if this requires mitigation to reduce noise levels below
existing levels, and where noise levels are already within Category A (up
to 64 dB LAeq(24h)).

5.2

His specific concern is around the dwellings in Barbados Drive, however, I
would include in this list also Cabello Place which is located similarly in
relation to the Project and Upper Harbour Highway. I note that Mr Fogarty
seeks that noise barriers be installed along residential properties in the
same area.5

5.3

The current layout of Upper Harbour Highway in relation to the dwellings
is that the road is below or level with the residential sites, and has a small
bund of about 1 to 1.5m height between the road and the dwellings in
some areas. Some of the dwellings facing Upper Harbour Highway have
residential boundary fences of varying quality, while others have no
barriers at all. My computer noise model included the bund as it is a

4
5

J Styles Report, Section 7(c)
P Fogarty EIC, page 5
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terrain formation, but not the residential boundary fences. The reason is
that many are of a quality that makes them ineffective in reducing noise
levels, and because I cannot rely on the fences remaining in place in the
future.
5.4

I predicted that the Project will result in noise level changes at these
dwellings ranging from a 5 decibel reduction to a 4 decibel increase, with
the majority of dwellings (87 of 117) receiving no noticeable change in
noise level or a noticeable reduction. I also predict that all dwellings but
two receive noise levels within Category A.

5.5

I have modelled a 2 metre acoustic fence along the residential boundary,
replacing the various boundary fences. The results show that a small
additional noise level reduction can be achieved for 32 dwellings, ranging
from 1 to 4 decibels. This is a small change in noise level. Annexure A
contains a figure showing the predicted noise level change with such a
barrier.

5.6

A higher barrier may achieve a better acoustic outcome. However, I note
that other aspects such as urban design or social impacts have not been
assessed for a barrier along Upper Harbour Highway. The barrier would
be erected on the northern boundary, and may result in shading effects or
be out of scale in a residential setting depending on height. I can only
comment from an acoustic point of view and consider that a barrier along
the Upper Harbour Highway boundary would have limited benefit on
reducing noise levels at those dwellings.

5.7

In regards to all other areas adjacent to the Project, I consider that
additional mitigation measures would not be practicable or effective due to
the location and height of the receivers.
Change in structural mitigation during detailed design

5.8

Mr Hegley queries how condition ON.4 would be implemented, specifically
how the Team Leader (Auckland Council) would assess whether any
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design changes have been tested as rigorously as the presented
preferred mitigation option.6
5.9

Condition ON.4(b) allows the Team Leader to obtain an assessment of
the BPO mitigation which can either be provided by the contractor in
accordance with ON.4(a), or the Team Leader can instruct an
independent qualified person to prepare such an assessment. From
experience, for previous projects I have been involved in,7 this would take
the form of a report setting out the consented mitigation option, the
proposed change and the investigation that has been undertaken to
ensure that no better outcome is practicable. Such report is then provided
to Council for a decision.

5.10

In my opinion, it is unlikely that the recommended structural mitigation
measures would be reduced by any contractor for this Project.
“Highly annoyed” vs “Annoyed/Little Annoyed”

5.11

Mr Styles considers that the assessment of traffic noise effects needs to
include the number of people potentially “annoyed” or “slightly annoyed” in
addition to those potentially “highly annoyed”.8 I disagree with this
requirement.

5.12

Several international studies have shown that exposure to various noise
levels from various transportation sources result in different reactions from
people. The relationship between noise levels and people identifying as
being “highly annoyed” has the best correlation and least uncertainty, and
is based on the widest study group. Other criteria such as “little annoyed”
and “annoyed”, while available, are less certain and based on a smaller
number of study subjects.

5.13

My intention with this assessment stream was not to “count” the people
that may be highly annoyed by road traffic noise. This would not be
accurate in any event as my assessment is based on the average number

R Hegley EIC, paragraph 8.1(c)
For instance MacKays to Peka Peka and SH16 Causeway/Te Atatu
8 J Styles Report, Section 4.3
6
7
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of persons per household, based on Census data from 2013. It is obvious
that this assumption can only be used as a general guide.
5.14

My intention with the assessment of the number of people potentially
highly annoyed was to show a trend in the number of people, to identify if
there would be more or less people potentially highly annoyed by traffic
noise, for the various mitigation options tested for each area, with the
Project in place. The assessment enables a comparative assessment of
different mitigation options, similar to the comparison of the number of
PPFs in each noise criteria category, or the distribution of change in noise
level for each assessment area.

5.15

Extending the sample to people that may be less annoyed, would in my
opinion show a similar trend, i.e. the changes are slight between the
mitigation options, but overall the Project has a similar effect to the current
situation, with 88 vs 98 people respectively potentially highly annoyed.

6

Operational Vibration

6.1

Mr Styles agrees that the likelihood of traffic vibration causing issues is
low if the road surface is well maintained, but states that defects in
subgrade construction, pavements joins and wear can give rise to
deformities which can lead to vibration effects.9

6.2

This Project is of a newly constructed road, which will be constructed to
the state of the art current construction methodology. Defects in
construction are unlikely, and wear of the Project road will be similar to
other State highways across the Auckland motorway system, which
ensures that the necessary maintenance is undertaken to retain a smooth
surface.10

6.3

I do not consider that additional controls will be required to ensure that the
road surface is maintained to a high level, and traffic vibration effects
managed at a reasonable level. I note that Mr Styles has not raised the
issue of traffic vibration on similar projects.

9

J Styles Report, Section 5.3
Technical Report, Section 2.2.2
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7

Conclusion

7.1

I have reviewed the statements of evidence of Mr Rhys Hegley and
Mr Fogarty, and the report prepared by Mr Styles, and have discussed the
issues set out in them. Further issues that are not discussed in my
rebuttal evidence will be discussed during expert conferencing.

7.2

I consider construction noise and vibration can generally be managed to
comply with the relevant Standards, through a CNVMP, and that any
potential exceedance can be addressed through site specific
management plans that incorporate consultation, monitoring,
management and mitigation as required.

7.3

Operational noise could be further mitigated through the installation of
additional barrier along some parts of the Project, but any such barriers
would need to be assessed not only for their acoustic effectiveness but
also other disciplines. Based on my modelling, I consider that such
barriers in a residential scale will have limited benefit.

7.4

I remain of the opinion that the Project can be constructed and operated
so that resultant noise and vibration levels would be within acceptable
levels.

________________________
Siiri Wilkening
15 June 2017
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