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1

We refer to the Environmental Protection Authority’s (EPA) letter dated 5 October 2021
which sets out a request by the Expert Consenting Panel for further information in
relation to the Stage 1 enabling works for the New Dunedin Hospital Whakatuputupu
(NDH). That information is set out in Appendix A of this letter.
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A further letter was received from the EPA on 6 October 2021, requesting electronic
versions of:
(a)

NZS 6801: 2008 – Acoustics – Measurement of environmental sound

(b)

NZS 6802: 2008 – Acoustics – Environmental noise

(c)

NZS 6803:1999 – Acoustics – Construction noise

(d)

DIN 4150-3: 2016 – Vibration in buildings – Part 3: Effects on structures.
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We are in the process of arranging the necessary licences for the Panel to access these
Standards and will provide the details of that under separate cover. We note that these
Standards are provided pursuant to section 59 Copyright Act 1994 and are for use in
this judicial proceeding. It is noted that section 59 does not authorise publication of the
Standards.
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Finally, Acoustic Engineering Services Limited has provided an addendum to its
Assessment of Construction Noise and Vibrations Effects (AES Report), provided as
Attachment 4 to the Stage 1 enabling works application (the Application). That
addendum is included as Attachment 2 to this letter and clarifies information regarding
one of the receiving locations identified in the Report.
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As a result of the updated information contained in the Addendum (and in response to
the matters raised by the Panel) a revised condition 4 is now proposed which is noted
below for completeness with additions marked in underline:
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4.

A Construction Management Plan (CMP) must be submitted to the Dunedin City
Council and approved by [insert appropriate position] at least 1 month prior to the
enabling works on each site commencing. This plan must include:
…
c)
A Noise and Vibration Management Plan (NVMP) prepared by a suitably qualified
experienced practitioner that addresses the requirements of Annex E of
NZS6803:1999 “Acoustics – Construction Noise” and DIN 4150-3:2016
“Vibration in buildings – Part 3: Effects on structures”; and outlines how noise
and vibration will be managed to ensure effects received at surrounding sites are
minimised as far as practicable. The plan must include:
i.

limitations on the use of machinery between the hours of 7.30am and
6.00pm, Monday to Friday (inclusive), and 7.30pm to 2.00pm on a
Saturday, except for dewatering.

ii.

mitigation measures that will ensure, as far as reasonably practicable, the
work will comply with noise limits of 70 dB LAeq and 85 dB LAFmax.

iii.

mitigation measures for higher noise generating activities that cannot
practicably comply with noise limits of 70 dB LAeq and 85 dB LAFmax.

iv.

specific mitigation measures for the management of noise received at the
following buildings, including the triggers or thresholds for implementing
them.
-

Strawberry Sound (61 Castle Street)

-

Cook Brothers Flats (15a and 15b Anzac Ave)

-

27 Anzac Ave Apartments

-

Dunedin Fire Station

-

Quest Apartments

-

RNVR Hall

v.

procedures for noise monitoring.

vi.

specific mitigation measures for the management of vibration received at
the following buildings.
-

Strawberry Sound (61 Castle Street)

-

Cook Brothers Flats (15a and 15b Anzac Ave)

-

27 Anzac Ave Apartments

-

Dunedin Fire Station

-

Dairy and Machine House Building (on application site)

-

Dunedin Hospital Oncology Department

vii.

the results of the pre-condition building surveys required by condition 3.

viii.

procedures for vibration monitoring, and survey monitoring of vibration
induced structural and cosmetic damage, which as a minimum includes:
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-

the monitoring locations where pre-construction condition surveys
have been undertaken under condition 3, and the Dunedin Hospital
Oncology Department.

-

monitoring and survey methodology.

-

vibration trigger levels, including those established for buildings
capable of withstanding higher levels of vibration under the preconstruction building surveys required by condition 3, and the Dunedin
Hospital Oncology Department.

ix.

contingency measures where the vibration trigger levels are exceeded or
induced structural and cosmetic damage is detected.

x.

procedures for communication with surrounding activities.

xi.

procedures for the receipt, management and response to any complaints
received about noise or vibration.

Please do not hesitate to contact me if you have any further questions or if we can be
of further assistance.

Yours faithfully

Lauren Semple
Partner
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APPENDIX A – RESPONSES TO REQUEST FOR FURTHER INFORMATION
The numbers below correlate to the numbered questions in the EPA letter dated 5 October
2021.
1

Acceptance of risk from taking the staging approach. Does the applicant accept
that the risk is entirely its own from bringing its Stage 1 application for
consideration by the panel, in absence of any real degree of information being
available about Stage 2?
The Panel asks that question, posing strictly hypothetical examples of
consequences (among potentially many others).
If when a panel (perhaps the same panel) processes Stage 2 and receives
information about structures proposed above ground, and determines changes
are needed for traffic, urban design, wind, shadowing or other reasons, does
the applicant accept it might have wasted financial resources in building the
Stage 1 structures (if consented), only to find some not useable because of
changes needed above ground? For instance, portions of buildings re-shaped,
upper levels not consented, etc.

2

In similar vein, if Stage 2 includes a notice of requirement and the panel
considering it questions the adequacy of consideration of alternatives by the
requiring authority.

3

In light of the above questions, might the applicant prefer to defer
consideration of the Stage 1 application at this stage, and bring both stages
before a panel contemporaneously, perhaps as one single project?
Answers to questions 1 – 3:

3.1

In making the decision to stage the consenting of the NDH project, the Ministry of Health
and its advisors have been particularly cognisant of the matters raised by the Panel,
particularly with respect to the potential for any disconnection between the works
consented as part of Stage 1, and what is actually required to enable the above ground
works consented as part of Stage 2. It is appreciated that such disconnection could
arise as a result of Ministry-led changes to the design, or through changes and/or
conditions required through the consenting process.

3.2

While the Ministry acknowledges that it would have been preferable to progress the
necessary consents as part of a single process, various design challenges (a number of
which have arisen as a result of the global pandemic) mean that a single stage consent
would unduly delay commencement of works on site.
The Ministry has carefully
considered the implications of that delay against the risks of a staged consenting process
(including the risks identified by the Panel) and has determined that it will take the risk
of progressing the consent in stages.

3.3

Dunedin Hospital has a critical lack of surgical theatre capacity and a number of buildings
and facilities in poor condition, with some no longer fit for purpose. Replacement
facilities and additional theatres are urgently required, and a further delay in delivering
those facilities will result in increasingly compromised healthcare outcomes for the
Southern district. Moreover, the current market conditions are such that the costs of
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programme delays are likely to be much more significant than the costs of any redesign
work that may arise as a result of misaligned stages. The Ministry is also mindful that
this project – and the large number of jobs it will provide – are a key part of the district’s
recovery from the social and economic impacts of COVID-19. To that end, the Ministry
is committed to ensuring that those employment opportunities and the wider economic
stimulus that the NDH will provide can be realised as soon as possible.
3.4

Critically, however, neither of these outcomes would justify a staged approach to
consenting if that approach was considered to generate an unacceptably high risk of
disconnection between the enabling works (Stage 1) and what is required for the above
ground works (Stage 2). Recognising that such an outcome would likely result in more
extensive delays to the project while those matters were addressed and would, as the
Panel identifies, be a waste of financial resources, the Ministry has given very careful
attention to fully understanding the extent of that risk, and to the options available to
mitigate it. The Ministry is particularly cognisant of ensuring that all design amendments
to the buildings remain supportable by its technical experts and that the Stage 1 and
Stage 2 works remain aligned in both a design and consenting sense.

3.5

Notwithstanding those efforts it is accepted that some level of risk (of the kind described
by the Panel) is inherent in the staged approach. That risk has been fully traversed and
it is accepted that the risk of disconnection between the stages – and the financial and
programme costs associated with remedying any such issues – lie with the Ministry.

4

Provide a technical description of the pros and cons of boring all piles and
casting in place, including as to duration, sequencing, and cost (in comparison
to the BDST method proposed in all places other than for link bridges).
Provide also comparative acoustic and vibration outcomes for such an
alternative approach, particularly at the most sensitive receiver positions as
discussed for the BDST analysis.
Answers to question 4:
Pros and Cons Analysis

4.1

Tonkin+Taylor’s analysis confirms that Bottom Driven Steel Tube (BDST) piles provide
the most efficient foundation system based on their high load capacity relative to the
pile size and depth. They are also fast to install and require less off-site soil disposal,
relative to the capacity that can be achieved. Specifically, the high load capacity can
be more reliably achieved than for bored piles because pile capacity is assessed from
measurements during pile driving. The primary drawback for driven piles is noise, and
to a lesser extent vibration, but these can be managed effectively on the NDH project.

4.2

Bored piles have a lower capacity relative to pile size and depth compared to driven
piles, because bored piles do not compact and strengthen the surrounding soil during
pile installation. Bored pile capacity also cannot be measured during installation in the
same way as for driven piles, resulting in greater uncertainty around pile capacity which
must be allowed for in the design. Together, these factors mean that a bored pile design
would be significantly less efficient compared to the BDST design.

4.3

Bored piles are also slower to install relative to their capacity (while Screwsol piles are
fast to install, their capacity is much lower). Utilising bored piles would therefore again
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result in a much less efficient foundation system comprising either much larger piles or
a much greater number of piles than using BDST piles. By way of example, the developed
design of the Outpatient Building comprises 76 piles, which are 760 mm in diameter, to
an average depth of 15 – 19 m. To achieve an equivalent load capacity would require
the same number of (much larger) rotary bored piles of 0.9 m or 1.2 m diameter
extending deeper than 40m, or, a much greater number (over 400) Screwsol piles. The
approximate BDST installation time of 8 weeks would be similar for Screwsol piles
(although pile caps accommodating many more piles would take longer) but rotary bored
piles would take more than twice as long to install. Bored piles would still generate
some noise and vibration.
4.4

BDST piles are therefore considered to offer a more efficient, reliable, and higher
performing solution in terms of both cost and construction timeframe. Further technical
discussion on the respective pros and cons of the different pile types is provided in the
table below.

Screwsol
Bored
Piles

Pros

Cons

Speed. Screwsol piles are fast to
install, taking around 1 – 2 hours
per pile.

Capacity: strength reduction (safety)
factor. The design capacity of Screwsol
piles is based on theoretical resistance
provided by the soil, which is based on
site investigation data. This means that a
relatively conservative strength reduction
(safety) factor in the order of 0.4 to 0.6
is typically used, as this reflects the level
of
uncertainty
associated
with
determining design pile capacity using
theoretical predictions. By comparison,
for driven piles, measurement of pile
displacement per hammer blow is used to
determine a ‘set’, which is used to assess
the capacity of every pile with a relatively
high degree of confidence, meaning that
a less conservative strength reduction
factor of 0.7 can be used.

Noise and vibration.
No
significant noise and vibration
identified above that generated by
typical construction activity (see
below for more information).

Capacity: founding layer uncertainty.
Due to the variable nature of Layer 3
(which would be the target founding layer
for Screwsol piles), the dependable
capacity for Screwsol piles is lower than
for BDSTs (for which measured sets are
used to assess founding conditions) or
rotary bored piles (which would be
founded in deeper layers).
Capacity testing. Static and dynamic
load testing can be undertaken on specific
piles to provide a more accurate
assessment of pile capacity, however this
requires additional time and cost. It
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would still not be practical to test every
pile and, dynamic load testing would
cause similar noise and vibration to
installing BDSTs.
Capacity: limited depth. Screwsol piles
are limited to 15m with the currently
available equipment. Consequently, piles
cannot simply be advanced deeper to
achieve higher capacity.
Limited track record. Screwsol piles
have a limited track record of use in NZ.
Optimal use of Screwsol piles requires
site-specific correlations of pile capacity
with installation data (tool torque and
down force). These correlations would
need to be developed based on a robust
programme of testing, which adds further
programme and cost risk.
Overall lower capacity. Screwsol piles
have less capacity, resulting in the
requirement for more piles and therefore
more complex pile cap arrangements.
Greater cost and risk to programme.
The requirement for more piles (and
associated pile caps), and limited track
record,
results
in
greater
cost,
construction time, and risk of cost and
time overruns.
Rotary
Bored
Piles

High capacity. Bored piles can be
installed to large depths and
diameters (for example, 1.8 m
diameter piles extending more
than 50 m deep), meaning that pile
size can be designed to provide
very high pile capacity where
required.
Proven methodology.
Rotary
bored piles have been used in New
Zealand for many decades and a
number of local contractors have
proven track record installing this
type of pile.
Noise and vibration.
No
significant noise and vibration
identified above that generated by
typical construction activity (noting
that this has not been specifically
tested or proven at the NDH site as
rotary bored piles were not

Capacity: installation method. Rotary
bored piles are excavated and cast in
place which results in the presence of
loose soil at the base of the pile. The pile
must displace (i.e. settle) in order to
compress the loose material at the base
and mobilise the full pile capacity. This
differs from BDSTs (and to a lesser extent
Screwsol piles) which compress the soil at
the base of the pile during pile
installation.
Capacity: strength reduction (safety)
factor. As for Screwsol piles, the design
capacity is based on site investigation
data and theoretical resistance provided
by the soil, and strength reduction factors
in the order of 0.4 to 0.6 are used, which
reflect the uncertainty in theoretical pile
capacity.
Capacity: founding layer uncertainty
and proof drilling. Loose or soft layers
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included in the piling trial) (see
below for more information).

may be present below the base of rotary
bored piles which can reduce the pile
capacity. If these layers are assumed to
be present, the design pile capacity is
lower and the foundation system is less
efficient. Alternatively, boreholes can be
drilled to confirm the soil conditions below
the pile base and optimise the pile design,
but this adds time and cost. Proof drilling
is not required for BDSTs because piles
are driven to a predetermined pile set
based upon the required ultimate driving
frame resistance. PDA testing 10% of the
piles is used to verify the pile capacity.
The borehole investigations undertaken
to date are tens to hundreds of metres
apart and are not sufficient in lieu of proof
drilling because soil conditions in the
founding layer can vary over several
metres.
Capacity testing. Testing to confirm the
capacity of large rotary bored piles is
possible but is very expensive and time
consuming. Static load testing, using
loading frames and reaction piles, is
generally required because pile driving
hammers used for dynamic testing of
smaller piles (such as BDSTs) are not
sufficiently large.
Overall lower capacity relative to pile
size. While rotary bored piles can provide
high capacities, this is due to the large
size and depth of the piles, and the
capacity relative to pile size is lower than
for BDSTs.
Soil disposal. Greater quantum of soil
extracted which would need to be
disposed of, off-site, with higher cost
implications.
Greater cost and risk to programme.
The above factors mean that using rotary
bored piles would result in larger
construction costs and timeframes.

Bottom
Driven
Steel
Tube
Piles

Capacity: installation method.
BDSTs are driven into the ground
which compacts and strengthens
the soil below the pile base and
adjacent to the pile shaft, resulting
in higher capacity than bored piles.
Measurement of pile displacement

Noise and vibration. Higher than for
the other pile options, but able to be
managed effectively (refer below for
more information).
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per hammer blow is used to
determine a ‘set’, which is used to
assess the capacity of every pile
with a relatively high degree of
confidence. Piles are driven until
target sets (and therefore required
pile capacity) are achieved; if the
required pile capacity is not
achieved, the pile can generally be
driven deeper.
Capacity: strength reduction
factors. Use of sets to assess pile
capacity, in conjunction with PDA
testing during construction (see
below) means that a relatively
favourable
strength
reduction
factor of 0.7 can be used.
Capacity:
founding
layer
certainty.
Variability
in
the
founding
layer
is
implicitly
accounted for by driving piles until
the target set (and therefore
required capacity) is achieved.
Capacity testing. Pile driving
analyser (PDA) testing is carried
out on 10% of piles to provide
further confidence in pile capacity.
This is an efficient and effective
testing method which is regularly
used in NZ on driven piles.
Overall high capacity and
efficiency. The above factors
mean than BDST piles have very
high capacity for their size relative
to bored piles. This results in an
efficient foundation system, with
typically one pile supporting each
column for the Outpatient and
Logistics Buildings and two (or in
some cases three) piles supporting
each Inpatient Building column.
Proven methodology and track
record. BDST piles and other types
of driven piles have been used in
NZ for over 100 years. A number of
local contractors have proven track
record driving piles.
Speed. BDSTs are fast to install (1
– 2 piles per day) relative to their
high capacity.
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Consistency.
The BDST piles
performed consistently well in
ground conditions encountered
across all three NDH sites during
the piling trial.
Programme confidence. While
piling rates achieved during the
trial were relatively modest, they
can be reliability replicated for
production piling and there are
options for increasing piling rates.
Soil disposal. Reduced quantum
of soil extracted via this option,
with reduced disposal costs.

Comparative assessment: noise and vibration
4.5

Acoustic Engineering Services Limited (AES) has advised that there is no significant
vibration from Screwsol piling which may generate in the order of 0.3 mm/s at 22m
(being the threshold of human perception of vibration). Vibration levels have not been
measured for Rotary bored piles but AES understands that they are similarly low.

4.6

In terms of noise, based on the information in the Marshall Day Acoustics Test Piling
Report (Attachment 2 of the AES Report) and NZS 6803:1999 Acoustics – Construction
noise, AES expects that:

4.7

(a)

Screwsol bored piles option would be in the order of (nominally) 9dB quieter than
BDST piles.

(b)

Rotary bored piles would be approximately 6dB quieter than BDST piles.

Alongside these nominal differences in the ‘worst case’ noise levels, the duration of noise
emissions and the character of the noise produced by the alternative options (Screwsol
bored piles and Rotary bored piles) differ from BDST piles in the following ways:
(a)

Noise from the alternative methods would be relatively constant over each day
throughout the piling period. By comparison, noise would only be emitted over
approximately 25% of each day when the BDST piling occurs.

(b)

Noise from the alternative methods is primarily constant mechanical and engine
noise from the piling rig, rather than periodic ‘banging’ associated with BDST.

4.8

Further, it is expected that over 5 times the number of Screwsol piles would be required
when compared with Rotary bored piles and BDST piles.

4.9

Based on the above information, Table 1.1 below shows the highest noise level band for
each alternative piling method, and the number of piles in that report. This can be
compared with Table 3.1 in AES’s Report (updated version included in Attachment 2)
which shows that the highest noise level band for BDST piles is 76 to 80 db LAeq. In
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preparing Table 1.1 below, AES has assumed that the screening proposed for the BDST
piling (shown at Figure 3.1 below) applies to all piling methods.
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5

Provide a comprehensive description of the proposed BDST pile driving
methodology that includes hammer weight, blow rate, duration of driving per
pile, the set to be achieved and anticipated depths.
Answer to question 5

5.1

5.2

5.3

The bottom driven steel tubes will be 762mm in diameter, and will be delivered to site
in 15m lengths for the Outpatient and Logistics sites, and 18m lengths for the Inpatient
site. Driven pile depths will depend on conditions encountered during driving, but it is
generally anticipated the piles will reach:
(a)

Between 13 - 18m on the Outpatient site.

(b)

Between 13 - 18m on the Logistics Centre site.

(c)

Between 15m – 20m on the Inpatient site.

Once excavation and obstruction probing is complete and the working platforms have
been established (where required), the piling will commence as follows:
(a)

A plug will be fitted into the base of the permanent steel tube casing on the site.
The driving frame will be placed on top of the cleared pile location for the purposes
of orientating the tube and ensuring its verticality during the driving process. The
tube will then be lifted into the driving frame (plug-end facing towards the ground)
by a service crane.

(b)

Once inserted into the driving frame, the piling crane will raise a 14t drop hammer
up and insert it into the tube. The hammer will be lowered until it contacts the
base of the plug. The operator will then raise the hammer to a height of 2.5m and
let it free fall to impact with the plug, driving the plug and the attached steel tube
down into the ground.

(c)

It is anticipated that the tube will progress very quickly through the first 6 – 10m
of soft below ground material (cleared of any obstruction). Past that point, more
intensive hammering will be required to develop the resistance of the soil to the
pile, and to build the capacity of the pile.

(d)

Blow rates would be in the order of 2 blows per minute from a height of 2.5m to
achieve a set in the order of 2-3mm per blow. The anticipated founding depths of
the piles are stated above.

Once the pile has reached capacity, the service crane will remove the driving frame for
use at the next pile location. The protruding casing/tube will then be cut down so that
no more than 3m is left extending above the ground, awaiting PDA testing and
preparation of the pile caps.

13

6

Provide a description of the duration of piling activity on each of the three sites,
and proposed sequencing
Answer to question 6
The project will commence with the Outpatient building, before moving onto Logistics
then Inpatients.
(a)

Piling activity on the Outpatient building is expected to occur over a period of 8
weeks.

(b)

Piling activity on the Logistics Centre building is expected to occur over a period
of 6 weeks.

(c)

Piling activity on the Inpatient building is expected to occur over a period of 33
weeks.

6.2

Each pile will take approximately 2/3 of a day to drive the full length (13 – 20 metres).
The process for each pile involves set-up, pre-auguring of the hole, clearing of any
obstructions, and then the actual driving of the pile. The higher noise and vibration
aspect (driving of the pile) is expected to only occur for 25% of the total activity time
associated with each pile; that is, typically 2 hours of ‘piling driving’ noise per pile, and
3 hours of ‘piling driving noise’ on a typical per day. With pre-auguring, the first 6 metres
of driving will progress rapidly and involve a reduced hammer drop.

6.3

The enabling works are currently scheduled to commence first on Outpatients in
February 2022. It is anticipated that piling will start on locations closest to the corner of
Cumberland Street and St Andrew Street before working in a south to north, west to
east direction away from this corner towards Castle Street. Enabling works activities will
then follow on the Logistics Centre site. Piling is anticipated to start at the southernmost
locations near the most noise sensitive receptors before progressing as quickly as
possible to the north. Works for the Inpatient building will follow those for the Logistics
Centre in early 2023. Piling is anticipated to commence in the southwestern corner of
the site and moving counter clockwise up Castle Street, along St Andrew Street, then
back down Cumberland Street.

7

Provide a full description of the PDA methodology together with the resultant
sound and vibration outputs. Also the intended duration and sequencing of the
PDA activities on the three sites.
Answer to question 7
PDA methodology

7.1

Approximately one in ten piles will be tested for strength using PDA testing.

7.2

PDA testing comprises top driving a pile, and using strain gauges and accelerometers to
measure the compression waves travelling up and down the pile. Compression waves
reflected from the pile base and shaft are interpreted to assess the pile end bearing and
shaft capacity.
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7.3

The piles to be PDA tested will generally be selected prior to commencing piling, and will
be driven and tested so that the PDA results can be used to inform the target sets for
the remainder of the piles. Piles to be PDA tested will be distributed across the site rather
than located in one area, in order to provide coverage of the range of ground conditions.
PDA testing for the Inpatient Building is likely to be undertaken in 2 – 3 rounds as the
works progress through the site. For example, this may be a group of tested piles in the
north, central, and southern zones of the building. Piles to be PDA tested on the
Outpatient and Logistics buildings are likely to be selected and tested at the beginning
of the piling works, and would be distributed across the site, unless sequencing of the
works requires testing in multiple rounds.

7.4

Piles are first bottom-driven to achieve their target set. A top-driving frame is then
placed on top of the pile, comprising a helmet which fits over the top of the pile, and a
steel tube of equal diameter to the pile which acts as a guide for the drop hammer. The
purpose of this setup is to enable use of the drop hammer for top-driving, which is
necessary for PDA testing. Strain gauges and accelerometers are then fitted to the pile,
which must be between the hammer and the ground surface. The top of the pile is then
struck with typically 10 – 20 hammer blows.

7.5

The PDA results are interpreted on site to confirm that the equipment is working correctly
and to provide an estimate of pile capacity. The on-site estimate of pile capacity is then
refined through post-processing of the data, known as wave matching analysis. This
comprises a more rigorous analysis of the data measured from a single hammer blow.
Wave matching analyses model the pile as a series of discrete elements, each with value
of shaft friction (or toe capacity) soil damping, and quake (soil displacement required to
achieve capacity). This form of analysis provides the distribution of resistance along the
length of the pile from which a load-displacement graph for the pile is calculated.

7.6

Each round of PDA testing (i.e. typically 1 round for Outpatient and Logistics buildings,
3 rounds for Inpatient building) is expected to take 2 – 4 days. The majority of this time
will comprise setting up and transferring equipment between piles, with typically 2 – 3
hours of active PDA testing per day. PDA testing is expected to be at a rate of 1 – 4
blows per minute.
Sound and vibration

7.7

PDA testing was conducted during the Test Piling trial undertaken by the Ministry of
Health. Noise and vibration generated by that testing was measured by Marshall Day,
with the results of that assessment recorded in the Marshall Day Test Piling Report
(Attachment 2 to the AES Report – Attachment 4 of the Application). In short:
(a)

The measured sound power generated by the PDA testing was 129 dB

LwA.

(b)

That was however based on a blow rate of 13 blows per minute, and there was no
shielding put in place for that assessment.

7.8

AES has calculated that the proposed blow rate for the PDA testing (1 – 4 blows per
minute) and shielding (refer Figure 3.1 above) will reduce the sound power of the PDA
testing by at least 12 dB LwA.

7.9

The modelled vibration from the PDA testing is shown in Figure 4.18 of Attachment 1.
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8

It is noted by the Panel that some of the information sought in 5, 6, and 7 above
is found in the application and relevant attachments, but it is presented in very
scattered form and needs to be presented in an orderly and accessible form,
and in some respects added to.)

8.1

Noted.

9

Referring to section 4.3.3 of the Marshall Day report, and noting that piling
within the site may occur closer to the existing hospital’s Oncology Department
than the test piling, what does the applicant propose for dealing with any
problems that could occur for the highly sensitive equipment?
Answer to question 9

9.1

Marshall Day monitored vibration in the Oncology Department during the Test Piling
trial. In that instance, the distance between the closest test pile and the Oncology
Department was 160 metres and the Marshall Day Test Piling Report notes that:
(a)

Ambient vibration levels in the absence of piling activity were below 0.05 mm/s
PPV.

(b)

Permissible vibration levels for highly sensitive equipment such as CT scanners
are extremely stringent, typically ranging between 0.05 – 0.013 mm/s rms
vibration velocity.

(c)

Vibration levels from the test piling were in the order of 0.1 – 0.2 mm/s.

(d)

While the measured levels may affect highly sensitive equipment, the degree of
disturbance to the machine’s output is highly variable, and no malfunctioning or
concerns were made known to Marshall Day in reviewing the trial.

9.2

The closest pile on the NDH site proposed as part of this Application is some 10m further
away from the Oncology Department (at a distance of 170 metres) than the test
piles. This can be expected to reduce vibration levels to below those measured during
the test piling, but the increased distance will not entirely eliminate all risk.

9.3

On this basis, monitoring of vibration at the Oncology Department is proposed
throughout the piling activity. The results of that monitoring will inform what, if any,
actions are required to ensure that vibration from the piling does not disrupt or otherwise
cause damage to the Oncology Department equipment including for example, by
scheduling piling works outside the times of normal use of that equipment.

10

Provide a map showing the maximum and any alternative sound and vibration
contours, and relevant receiver locations. The base for the map should be that
included in Attachments 20, and 22 to the application, incorporating the colour
coded information as well from Figure 1.2 (receiver locations) in the Acoustic
report.
Answer to question 10

10.1 Noise contours for the worst-case combination of piling location and piling height for
each noise sensitive receiver are presented in Attachment 1. The noise received is
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also shown at the worse-case receiver locations, typically at upper levels that are less
shielded by site fencing and containers.
10.2 These noise contour plots should only be taken as indicative for the various reasons,
summarised from the AES Report (Attachment 4 of the Application) as follows:

11

(a)

At the start of each pile, the noise levels will be lower as the hammer drop distance
is shorter, and there is less resistance in the ground.

(b)

As the pile is driven below the height of the double or triple containers, there will
be some shielding to the receivers, particularly those that are at ground or first
floor level.

(c)

When there is less than 3 metres of the pile extending above ground there will be
substantial screening from the driving frame which has not been modelled.

(d)

AES has modelled the piling as a single point source at the upper end of the sound
power range measured on site.

(e)

AES has modelled the piling as a single point source at the highest point of the
pile casing; however in reality, the noise will be spread up the length of the pile
as the noise emanates not only form the top of the pile but also out through the
steel tube.

(f)

AES has not accounted for any localised screening (for example, additional
hoardings at site entrances) or the benefits of any adaptive noise management in
these contours.

Again referring to Figure 1.2 in the Acoustic report, the white-roofed building
at the top of the figure is believed to be a University of Otago Hall of residence.
Should that be mapped as a receiver location, depending on where the sound
and vibration contours land?
Answer to question 10

11.1 The building described is Te Rangi Hiroa College (TRH) which is a University Hall of
residence. It has been included in the contour maps at Attachment 1 as a receiver
location.
11.2 This building is 5 levels high, and the southern façade of the two top levels may receive
noise levels of between 71 – 72 dB LAeq for the first 6 – 8 metres of piling of 4 piles
underpinning the northern extension of the Outpatient building (grid lines 33 – 34 in
HCG-DWD-112-ST-10-001 of Attachment 7 of the Application). Driving of these piles
will take approximately 6 hours in total.
11.3 The building also lies on the 1.0 mm/s contour for BDST piling and between the 1.0
mm/s and 2.0 mm/s vibration contour for PDA testing.
11.4 Based on these levels, TRH is similar to those properties identified in paragraph 3.2.1.7
of the AES Report and warrants a similar approach. As such, the Ministry of Health
proposes to keep TRH informed throughout the piling activity on the Outpatient site,
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including the commencement date and anticipated works period for the piling of that
northern Outpatient extension.
12

Referring to the Transport Assessment, Recommended Traffic Management
Options including Table 7 and Figure 13, is it acknowledged that the
intersection of Frederick Street, George Street and London Street is complex
and incorporates multi-faceted signalisation? Does inclusion of this
intersection in diversions hold the potential for unreasonable delays in the local
traffic circulation system at certain times of the day? Should this be flagged in
the TMPs, ad should avoidance of the intersection be encouraged?
Answer to question 12

12.1 It is acknowledged that the Frederick Street / George Street / London Street intersection
is currently a point of congestion on the road network and other routes may be better
suited to accommodating traffic diverted as a result of the proposed Enabling
Works. The details of wider area diversions would be worked through with Dunedin City
Council and Waka Kotahi to agree a preferred route that may well avoid this intersection
if it is predicted that undue delays would occur.
12.2 The above will form part of ongoing consultation with the City Council and Waka Kotahi
as part of the preparation of the individual Temporary Traffic Management Plans that
will be rolled out through the enabling works.
13

Uncertainties about de-watering. The panel understands that screening for
suspended solids will be undertaken prior to discharges to the trade waste
network, along with water/oil separation. How is it proposed to deal with oils
and contaminated sediments thus extracted?
Answer to question 13

13.1 Groundwater sampling and analysis indicates that contaminant concentrations will meet
the DCC Trade Waste Bylaw permitted discharge characteristics for discharge to the
sewer network, although it is possible that some pre-treatment to reduce suspended
solids content and to capture any hydrocarbon contamination may be required.
Contaminated water from construction dewatering and wheel wash facilities will be
discharged to the DCC trade waste (sewer) network in accordance with the DCC Trade
Waste Bylaw permitted discharge characteristics, or a trade waste consent, including
any requirements for pre-treatment.
13.2 Any oils and contaminated sediment captured during the screening would be removed
using a vacuum truck and disposed at a landfill authorised to receive contaminated
material.
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Attachment 1 – Noise and Vibration Contours

1.0

MAXIMUM NOISE LEVEL CONTOURS

Noise contours at the point where maximum noise is expected at each noise sensitive receiver are shown in
figures 1.1 – 1.16 below.
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Figure 1.1 – Highest noise expected at Midas F1 from pile at Gridline D34
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Figure 1.2 – Highest noise expected at Cello Technologies (receiver 4) at GF level from pile at Gridline K26
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Figure 1.3 – Highest noise expected at the Victoria Hotel (receiver 8) at F1 from pile at Gridline J19
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Figure 1.4 – Highest noise expected at the Quest Apartments (receiver 9) at GF from pile at Gridline K17

Figure 1.5 – Highest noise expected at the Police office tower (receiver 10) at F1 from pile at Gridline
KL13
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Figure 1.6 – Highest noise expected at Countdown (receiver 11) at GF from pile at Gridline K7
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Figure 1.7 – Highest noise expected at the ODT Building (receiver 12) at F1 – F4 from pile at Gridline H6
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Figure 1.8 –Highest noise expected at 1 Anzac Avenue Apartments (receiver 14) at F1 and F2, from pile at
Gridline B6
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Figure 1.9 – Highest noise expected at Castle Street Panelbeaters (receiver 15) at GF from pile at Gridline
A7
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Figure 1.10 – Highest noise expected at 53 Castle Street (receiver 17) at F1 from pile at Gridline A7
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Figure 1.11 – Highest noise expected at Strawberry Sound (receiver 17) F1 from pile at Gridline A10
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Figure 1.12 - Highest noise expected at Strawberry Sound (receiver 17) at F1 from pile at Gridline 1B.AB

TRH
1

2

Midas
7

5
5

4

8

5

9
10

23 22

21
20

17
11

16

18

19

15

Source 7 metres high

14

12

Containers stacked 2 high
Containers stacked 3 high
2.0 metre site hoarding

Figure 1.13 - Highest noise expected at the Cook Brothers and 27 Anzac Ave apartments (receiver 18 and
19) at F1 from pile at Gridline 3.B g.B
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Figure 1.14 – Highest noise expected at Otago Tyres and RNVR Hall Navy (receiver 21 and 2) at GF from
pile at Gridline 8.B G.B
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Figure 1.15 – Highest noise expected at Anzac Panelbeaters (receiver 22) GF from pile at Gridline 8.B A.B
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Figure 1.16 – Highest noise expected at the Fire Station (receiver 5) at GF and F 1 pile at Gridline A1-25

2.0

VIBRATION CONTOURS

Figure 2.1 – Maximum Peak Particle Velocity in mm/s for BDST piling

Figure 2.1 – Maximum Peak Particle Velocity in mm/s for PDA testing
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Attachment 2 – Addendum provided by AES

During the process of preparing the above noise contours it was determined that the piling information
provided in the row titled “Navy and RNVR Hall” of table 3.1 of our Assessment of Construction Noise
and Vibration Effects report (AES File reference: AC20112 – 02 – R5 dated the 12th of August 2021)
actually related to the Navy Offices only (which fronts onto St Andrews Street), and not the RNVR Hall
(which is closer to the piling location).
For the Navy Offices, 13 piles on the Logistics Building site were expected to produce 76 to 80 dB L Aeq.
For the RNVR Hall, 6 of these piles which are closest to the south-western corner of the RNVR Hall are
expected to produce noise levels of over 80 dB LAeq without any additional mitigation.
We understand that an armoury is located in the part of the RNVR Hall where the highest noise levels
are expected, and beyond that to the east is a display/memorabilia area. To the north of these spaces
is the main body of the RNVR Hall, which is primarily used in the evening for Reserve’s training (after
1800 hours when no piling will occur); however, the RNVR Hall is occasionally used for recruiting
training during the daytime. We understand consultation is already underway with the Navy and that
it is likely to be practical to time the noisiest works when the RNVR Hall is not in use. We recommend
ongoing consultation to agree an acceptable mitigation approach.
If it was necessary to reduce the noise associated with the 6 piles to below 80 dB L Aeq at the RNVR
Hall, the following additional mitigation would be required:
▪

The driving of the piles and boundary screening height would be required to be managed so
as to ensure that the screening interrupts line of sight between the pile casing being driven
and the RNVR Hall.

Based on the above, a correction to table 3.1 of our 12 August 2021 report is appropriate, as outlined
below. We have also taken the opportunity to include Te Rangi Hiroa in this table as a result of further
work undertaken on this location.
The outputs of the detailed modelling are otherwise consistent with our 12 August 2021 report, and
no further relevant receivers have been identified.
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