Monday, 4 August 2025

Project number: S240427
Reference: S240427MR2

Cameron Smith

Richard Crookes Constructions Pty Limited

Level 3, 4 Broadcast Way,

Artarmon NSW 2064

Dear Cameron,

Sydney Biomedical Accelerator
Noise and Vibration Monitoring Report — July 2025

Resonate Consultants Pty Ltd (Resonate) was engaged to undertake unattended noise and vibration monitoring atthe
construction site of the Sydney Biomedical Accelerator, located within the University of Sydney Camperdown campus
to monitor the effect of construction noise and vibration at nearby sensitive receivers.

This report presents the results of the unattended noise and vibration measurements in accordance with the

Construction Noise and Vibration ManagementPlan (CNVMP). The following reportdetails the results measured from
of 1 July to 31 July 2025.

2.1

as determined in the CNVMP.

Noise management levels

Table 1 presents the noise managementlevels (NML)for the identified sensitive receivers surrounding the project site

Table 1 Noise management levels for identified sensitive receivers surrounding project site

to the south of the
subject site

accommodation(®

Receiver Land use NML for time period, dB(A)
1)
Standard L 7 T 2Ty Out of
. (Saturday Out of Hours
Working _ Hours
Hours afternoon & Evening? Night®
Sundays) 9

SWHB
Susan Wakil Health Educational 450 45 450 450
Building to the north
of the subject site
StAC
St Andrew’s College Student 57 52 50 48




HA1
Royal Prince Alfred

) Hospital 454 454 454 4514
Hospital to the west
of the subject site.
wWC
Wesley College Student 59 54 53 52

located to the east of | accommodation(®
the subject site

(1) Any out of hours work occurring between 7 am and 6 pm.

(2) Any out of hours work occurring between 6 pm and 10 pm.

(3) Any out of hours work occurring between 10 pm and 7 am.

(4) Internally - applies when property in use. Equivalent to 65dB(A) externally if windows are closed.

(5) Residential land use has been applied to student accommodation.

The ICNG prescribes an internal NMLs of 45dB(A) for classrooms and other educational institutions. However,
confirmation is pending from relevant stakeholders regarding the appropriateness of this criterion for the Susan Wakil
Health Building (SWHB). In the interim, we have adopted an internal NML of 45dB(A), which is equivalent to an
external NML of 65dB(A).

2.2 \Vibration criteria

There is currently no Australian Standard or legislation that specifies vibration limits for the prevention of damage to
buildings. Therefore, itis common to make reference to German Standard DIN 4150-3:2016 Structural Vibration, Part
3 — Effects of Vibration on Structures (DIN 4150-3), which is widely used for this purpose in NSW.

DIN 4150-3 states that exposing buildings to vibration levels higher than that recommended in the table below does
not necessarily resultin damage. Rather it suggests that these limits are the levels of vibration at which experience
has shown that damage leading to a reduction in the serviceability will not occur. The most stringent DIN 4150-3
vibration limits for different types of building structure are presented in Table 2 with the frequency dependant criteria
presented in Figure 1.

Table 2 DIN 4150-3 vibration limits

Type of building structure Peak Particle Velocity (PPV) limit, mm/s
Commercial, industrial and similar buildings 20
Residential and similar structures 5
Heritage listed structures 3

It is noted that the Royal Prince Alfred Hospital, St. Andrews College, The Sibyl centre and Wesley College are all
heritage listed buildings. The vibration limit applicable has been updated to be 3 mm/s PPV for these locations.

DIN 4150-3 is also considered to be suitable for the assessment of both structural and cosmetic damage as the
standard considers a reduction in serviceability of the structure to have occurred if:

o Cracks form in plastered surfaces of walls
. Existing cracks in the building are enlarged
. Partitions become detached from load bearing walls or floors.
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Figure 1: DIN 4150-3 Guideline Values

It should also be noted that the SWHB houses specialised medical equipmentthatmay require more stringent criteria.
In the absence of manufacturer specifications, the Vibration Criterion (VC) curves (as per ANSI S2.71/ISO 2631) will
be used to define default vibration criteria, these are shown in Figure 2. These curves provide conservative RMS
vibration limits, ranging from VC-A (0.050 mm/s) suitable for general labs to VC-E (0.003 mm/s) for ultra-sensitive
instruments such as atomic force microscopes (AFMs).
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In consideration of the above, the assigned criteria for each vibration monitor is 3mm/s, to allow early indication of
exceedance, the monitors’ alert levels have been setto 2.25mm/s. These alert levels equate to 75% of the project
vibration limits to allow ample time to address any potential vibration inducing activities. Itis important to note that
these alert levels represent the threshold below which even minor cosmetic damage has not been previously

observed to heritage structures.

An appropriate criterion is yet to be determined for the SWHB, and internal access to install specialised vibration
monitors near sensitive equipmenthas notbeen achieved yet. It should be noted that while we are waiting for access
to the SWHB a temporary external vibration monitor has been installed on the southern fagade with an alert level set

to 2.25mm/s, commensurate with the other locations.
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Appendix U of the EIS presents the SSDA Noise and Vibration Impact Assessment developed by Acoustic Logic
dated 28 August 2023. Section 5.3 of the document presents predicted noise levels of the main construction activities,
during the construction of the SBA. The predicted noise levels for each construction stage are summarised below in

Table 3.

Table 3 Predicted noise levels for construction activities

Construction stage

Equipment / process

Maximum predicted
noise level for all
sensitive receivers

(LAeq 15 minute)

Comment

Detailed excavation

Excavator with bucket
attachment

52-74 (externally)
32-46 (internally)

Trucks

52-66 (externally)
32-46 (internally)

May exceed NML when
working close to site
boundary at SWHB and
Royal Prince Alfred
Hospital.

Likely to exceed NML at
St. Andrews College and
Wesley College.

Erection of structure

Concrete pump

57-79 (externally)
37-51 (internally)

Concrete vibrator

57-79 (externally)
37-51 (internally)

Likely to exceed NML
when working close to site
boundary at SWHB, Royal
Prince Alfred Hospital, St.
Andrews College and
Wesley College.

52-74 (externally)

May exceed NML when

General & landscaping

Site crane 32-46 (internally) working close to site
boundary at SWHB and
Royal Prince Alfred
. 52-74 (externally) Hospital.
rucks i
32-46 (internally) Likely to exceed NML at
St. Andrews College and
Wesley College.
52-74 (externally) May exceed NML when
Bobcat

32-46 (internally)

Powered hand tools

47-69 (externally)
27-41 (internally)

working close to site
boundary at SWHB and
Royal Prince Alfred
Hospital.

Likely to exceed NML at
St. Andrews College and
Wesley College.




Resonate attended site on 10 and 12 June 2025 to install unattended vibration and noise monitors respectively. Two
vibration monitors were installed, and three noise monitors were installed at locations representative of the potentially
affected receivers.

The noise monitors were installed to continuously record 15-minute measurement periods, recording Laeq, L10, Loo,
and Lwmax for each measuring period. The vibration monitors were installed to continuously measure peak particle
velocity (PPV) in three orthogonal orientations (transversal, vertical, longitudinal) for the duration of the works. It
should be noted that until accessis gained to the SWHB, temporary noise and vibration monitors have been installed
on the external fagade representative of the affected sensitive equipment and/or educational rooms.

It should be noted that NM01 lost power on 5 July and access to restart the device was not available until 14 July. As
such, data was not recorded by the device for that period.

Table 4 Noise and vibration monitor locations

ID Monitor Location

NMO1 Slt.eHlve nganode South-East boundary of Royal Prince Alfred Hospital
noise monitor

NMO02 Sltngve nganode East boundary of construction side, North of St. Andrew’s College
noise monitor

SWHB temp. SiteHive Hexanode

. . . . South fagade of SWHB
noise monitor noise monitor
Avatrace vibration . .
VMO1 . South-East boundary of Royal Prince Alfred Hospital
monitor
SWHB temp Avatrace vibration South fagade of SWHB

vibration monitor | monitor
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Figure 3 Unattended noise and vibration monitor locations

Airborne noise measurements were conducted using SiteHive Hexanode Noise Monitor sound level meter (serial
numbers: HEX-001050,HEX-001047,HEX-001052). Ground vibration measurements were conducted using Avatrace
M80 vibration monitors (serial numbers: 12040, 12068). The sound level meters, and vibration monitors hold current
calibration certifications which may be provided upon request.

6.1 Noise monitoring results

Detailed results of the noise monitoring for the period 1 July to 31 July 2025 are located in Appendix A. Measured
noise levels were confirmed to be in general alignmentwith the predicted noise levels stated in the EIS documentation
(Acoustic Logic- SSDA Noise & Vibration Impact Assessment 20221419.4) as outlined in Section 3. Weather
conditions during the noise monitoring are presented in Appendix A.

Table 5 presents selected construction noise events which were identified as having considerable noise level which
may have contributed to NML exceedances. The list below presents only the highestnoise events identified and is not
exhaustive.
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Table 5 Selected construction noise events and sounds levels

Monitor Date and time Sound level (dB(A)) Equipment / noise
source

Continuous engine noise,

10:00 am to 1:00 am, 15 75-76 likely heavy machinery

NMO1

July 2025 operating next to monitor
. . Continuous engine noise,
NMO1 3:00 pm to 4:00 pm, 15 75-79 likely heavy machinery
July 2025 . X
operating next to monitor
Continuous engine noise
NMO1 12:40 pm, 16 July 2025 86 and loudbang, likely heavy
machinery operating next
to monitor
813 am to 9:00 am. 21 Impulsive bangs, jack
NMO1 July 2025 76 -87 ham mer operating next to
monitor
NMO1 2:22 pm, 28 July 2025 78 Impulsive banging, likely
rock breaking machinery
NMO2 11:41 am, 9 July 2025 85 Continuous engine noise
from machinery
NMO2 11:00 am, 11 July 2025 85 Heavy machinery
operating near monitor
3:09 om to 3:39 pm. 14 Impulsive bangs, jack
NMO02 IP 2% pm, 76 - 84 hammer operating next to
July 2025 .
monitor

Continuous engine noise
NMO02 9:11 am, 16 July 2025 84 with low frequency
impulsive bangs

Heavy machinery

NMO02 9:12 am, 76 July 2025 80 . .
operating near monitor

NMO2 8:51 am, 18 July 2025 86 Continuous engine noise
from machinery

NMO2 12:06 pm, 18 July 2025 87 Continuous engine noise
from machinery
Impulsive bang, likely

NMO02 1011 am, 21 July 2025 91 machinery operating next
to monitor

NMO2 1:27 pm, 22 July 2025 86 Heavy machinery

operating near monitor

Continuous engine noise,
NM02 9:06 am, 24 July 2025 84 likely piling rig operating
next to monitor




Monitor Date and time Sound level (dB(A)) Equipment / noise
source

Impulsive noise, likely
NMO02 11:39 am, 24 July 2025 86 piling rig operating next to
monitor

Impulsive noise, likely
NM02 9:20 am, 25 July 2025 82 piling rig operating next to
monitor

Impulsive noise, likely
NMO02 2:59 pm, 29 July 2025 96 piling rig operating next to
monitor

9:00 am to 10:00 am, 11 Continuous engine noise,

SWHB Temp July 2025 82 -83 IriTI:sztg?nerator next to

SWHB Temp 3:06 pTutI(;/ g:(;’:zfispm, 14 75-76 Ihn;pmurI:(ie\:e bangs, likely jack

SWHB Temp 2:36 pTutl?/ ‘2‘;)2225‘)”1' 25 76 — 81 ﬁ:koei:;[/”;]l:e?:;aetgflrlneex? tooI >
monitor

SWHB Temp 1:55 pm t0 2:56 pm, 29 7580 fkoe'wr;ﬁfr;z?:eex? tooI >

July 2025 monitor

6.2 Vibration monitoring results

Detailed results of the vibration monitoring for the period 1 July to 31 July are located in Appendix B.

Between the hours of 12:00 pm and 1:00 pm on 17 July vibration was experienced within Wesley College due to the
activity of a 12T padfoot roller. The monitor ‘SWHB temp.’ recorded a maximum of 0.39mm/s during that period and
VMO1 recorded a maximum of 0.45 mm/s. As per table 12 of the CNVMP, the minimum safe working distance for a
12T rolleris 15 m,whereas the operationson 17 July were at least 30 m away from the College. The human comfort
distance is 100 m. Upon investigation by Resonate, we believe that the structural damage criterion was not exceeded,
however the human comfort criterion was likely exceeded.

Resonate conducted unattended noise and vibration monitoring for the Sydney Biomedical Accelerator construction
site for the period 1 July to 31 July 2025. Three noise monitors were installed at locations representative of noise
sensitive receivers and two vibration monitors were installed to continuously monitor PPV.

Detailed charts for all monitoring locations can be found in Appendix A and Appendix B, which offer specific
information oninstances where NMLs or vibration criteria may have been exceeded. Alternatively, a compete record
of all logged data is available to access on the Sydney Biomedical Accelerator Avanet web portal (vibration) or the
Sydney Biomedical Accelerator SiteHive (noise) web portals.

Please let me know if you have any queries or wish to discuss the above.



Yours sincerely,

Moo,

Justin Hauswirth
Acoustic Consultant
p +61 2 8355 4888
m +61 416 345 878

Acoustics « EMF « Structural Dynamics « Vibration

justin.hauswirth@resonate-consultants.com
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Appendix A — Noise monitoring results
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July 2025 Noise monitoring S siteHive

Sydney Biomedical Accelerator

Resonate Consultants

Noise Monitoring Statistics

V' Susan Wakil (External Te... V¥ NMo1 V¥ NMO02

LAeq 69 Zgy LAeq 69 zgy LAeq 70 Z;y

Evening Evening Evening
LAeq 5 dB LAeq 5 1 dB LAeq 53 dB
Night Night Night
LAeq 50 LAeq 52 LAeq 527
Average value across selected Average value across selected Average value across selected
time period time period time period

Average value across selected time period. Time of Day Periods: Day (7am to 6pm) Evening (6pm to 10pm) Night (10pm fo 7am).



Noise Monitoring Graphs
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Y Sound Levels NMO02 15 min periods 01 Jul 2025 - 31 Jul 2025
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Device Details

Device Serial Monitoring Points Model Calibration Date Calibration Due
HEX-001047 NMO02 SiteHive Hexanode 26 May 2025 26 May 2027
HEX-001050 NMO1 SiteHive Hexanode 28 May 2025 28 May 2027

HEX-001052 Susan Wakil (External Temp) SiteHive Hexanode 28 May 2025 28 May 2027


http://www.bom.gov.au/places/search/?q=-33.88984%2C151.18568
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Appendix B — Vibration monitoring results
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Memorandum
Richard Crookes Constructions Pty
To: o Date: 28 July 2025
Limited
Attention: Cameron Smith Project No.. 84711.04
Email: smithc@richardcrookes.com.au Reference: R.012.RevO
CC: Alex Gibson
Subject: Sydney Biomedical Accelerator - Vibration Monitoring Report

1. Introduction

This letter report presents the results of unattended vibration monitoring by Douglas
Partners (Douglas) at the above site, during construction activities required for the
proposed Sydney Biomedical Accelerator at the University of Sydney located at the corner
of Western Avenue and Cadigal Lane, Camperdown NSW (the site).

The vibration monitoring was conducted in response to the requirements set out by Sydney
Water and recormmended in the Geotechnical Monitoring Plan (GMP) prepared by Douglas
(Ref.: 84711.04.R.005.Rev0, dated 18 July 2025) in response to the Specialist Engineering
Assessment (SEA) reports prepared by Mott McDonald.

Based on the Sydney Water guidelines, GMP, and SEA, it is understood that the following
vibration monitoring is to be undertaken, with the associated “Allowed Vibration Limit”
based on the potential for damage:

e Monitoring of the Susan Wakil Building, with an “Allowed Vibration Limit" of 8 mm/s
peak particle velocity or PPV;

e Monitoring of the Sydney Water sewer pipe, with an “Allowed Vibration Limit" of
20 mm/s PPV,

e  Monitoring of the Sydney Water manhole structures, with an “Allowed Vibration Limit”
of 3 mm/s PPV; and

e Monitoring of the Sydney Water stormwater pipe, with an “Allowed Vibration Limit” of
20 mm/s PPV.

2. Monitoring
21  Monitoring of Manhole Structures
Texcel Construction Monitor #7702 was installed with the sensor glued directly onto the

surface of the manhole located in the north of the site (Monitoring Location A on the
attached Monitoring Location Plan).
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Texcel Construction Monitor #7088 was installed with the sensor glued onto the asphalt
pavement surface approximately 0.5 m north from the southern manhole, due to the
manhole being located within a live traffic lane (Monitoring Location B on the attached
Monitoring Location Plan).

The monitors were installed on 17 July 2025 to monitor vibrations generated during
construction works occurring on the site.

The monitors were configured for continuous monitoring between 6 am and 6 pm, Monday
to Saturday, with SMS alarms to be sent automatically to selected Richard Crookes and
Douglas personnel in the event of vibration levels exceeding a preset trigger level of
2 mm/s PPV as a contingency for the allowed vibration limit of 3 mm/s PPV for the
monitoring of manhole covers.

The monitor data is uploaded regularly and is being reported weekly or as requested.

22 Monitoring of Susan Wakil Building

Sensors have not yet been installed for the monitoring of this asset and no data is available.
23 Monitoring of Sydney Water Sewer

Sensors have not yet been installed for the monitoring of this asset and no data is available.

2.4 Monitoring of Sydney Water Stormwater

Sensors have not yet been installed for the monitoring of this asset and no data is available.

3. Summary of Results
Graphical vibration data for this reporting period are attached, showing times and levels of
all recorded vibration events in relation to the Allowed Limit. A summary of the results of

monitoring is provided below in Table 1.

Table 1: Results of Vibration Monitoring, 17 - 24 July 2025

Exceedances (PPV) Time of
Location Asset Monitor maximum
No. Max (mm/s) exceedance
Monitoring Manhole 7702 0 N/A N/A
Location A (North)
Monitoring Manhole 7088 0 N/A N/A
Location B (South)
Sydney Biomedical Accelerator - Vibration Monitoring Report 84711.04.R.012.RevO

July 2025
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With the exception of test events conducted by the Douglas engineer on site during the
installation, no exceedances of the allowed vibration limit were recorded during the
monitoring period.

Douglas Partners Pty Ltd Revieyed by

B it

Alex Gibson Scott Easton
Geotechnical Engineer Principal
Limitations:

This report is provided for the exclusive use of Richard Crookes Constructions Pty Limited
for this project only and for the purposes as described in the report. It should not be used
by or relied upon for other projects or purposes on the same or other site or by a third party.
Any party so relying upon this report beyond its exclusive use and purpose as stated above,
and without the express written consent of Douglas, does so entirely at its own risk and
without recourse to Douglas for any loss or damage. In preparing this report Douglas has
necessarily relied upon information provided by the client and/or their agents.

The results provided in the report are considered to be indicative of the vibration-related
responses on and around the site only to the extent investigated at the specific testing
locations, and only at the time the work was carried out. Douglas’ advice may be based on
observations, measurements, tests or derived interpretations. The accuracy of the advice
provided by Douglas in this report is limited by unobserved features and variations in
ground conditions and conditions affecting vibration across the site in areas between test
locations and beyond the site boundaries or by variations with time. The advice may be
limited by restrictions in the testing which was able to be carried out, as well as by the
amount of data that could be collected given the project and site constraints. Actual
vibration responses observed or inferred at the test locations may differ from those which
may be encountered elsewhere on the site. Should variations in vibration responses be
encountered, then additional advice should be sought from Douglas and, if required,
amendments made.

This report must be read in conjunction with all the attached and should be kept in its
entirety without separation of individual pages or sections. Douglas cannot be held
responsible for interpretations or conclusions made by others unless they are supported by
an expressed statement, interpretation, outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a
project, without review and agreement by Douglas. This is because this report has been
written as advice and opinion rather than instructions for construction.

Sydney Biomedical Accelerator - Vibration Monitoring Report 84711.04.R.012.RevO
July 2025
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Vibration Levels - USYD SBA - Manhole South
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About this Report

Introduction

These notes have been provided to amplify
DP'sreport in regard to classification methods,
field procedures and the comments section.
Not all are necessarily relevant to all reports.

DP's reports are based on information gained
from limited subsurface excavations and
sampling, supplemented by knowledge of
local geology and experience. For this reason,
they must be regarded as interpretive rather
than factual documents, limited to some
extent by the scope of information on which
they rely.

Copyright

This report is the property of Douglas Partners
Pty Ltd. The report may only be used for the
purpose for which it was commissioned and in
accordance with the Conditions of
Engagement for the commission supplied at
the time of proposal. Unauthorised use of this
report in any form whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions,
and their reliability will depend to some extent
on frequency of sampling and the method of
drilling or excavation. Ideally, continuous
undisturbed sampling or core drilling will
provide the most reliable assessment, but this
is not always practicable or possible to justify
on economic grounds. In any case the
boreholes and test pits represent only a very
small sample of the total subsurface profile.

Interpretation of the information and its
application to design and construction should
therefore take into account the spacing of
boreholes or pits, the frequency of sampling,
and the possibility of other than 'straight line'
variations between the test locations.

Groundwater

Where groundwater levels are measured in
boreholes there are several potential
problems, namely:

. In low permeability soils groundwater
may enter the hole very slowly or perhaps
not at all during the time the hole is left
open;

. A localised, perched water table may lead
to an erroneous indication of the true
water table;

. Water table levels will vary from time to
time with seasons or recent weather
changes. They may not be the same at
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the time of construction as are indicated
in the report; and

. The use of water or mud as a drilling fluid
will mask any groundwater inflow. Water
has to be blown out of the hole and
drilling mud must first be washed out of
the hole if water measurements are to be
made.

More reliable measurements can be made by
installing standpipes which are read at
intervals over several days, or perhaps weeks
for low permeability soils. Piezometers, sealed
in a particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information
obtained from field and laboratory testing, and
has been undertaken to current engineering
standards of interpretation and analysis.
Where the report has been prepared for a
specific design proposal, the information and
interpretation may not be relevant if the
design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates
to interpretation of subsurface conditions,
discussion of geotechnical and environmental
aspects, and recommendations or
suggestions for design and construction.
However, DP cannot always anticipate or
assume responsibility for:

° Unexpected variations in  ground
conditions. The potential for this will
depend partly on borehole or pit spacing
and sampling frequency;

. Changes in policy or interpretations of
policy by statutory authorities; or

. The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with
investigations or advice to resolve the matter.
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About this Report

Site Anomalies

In the event that conditions encountered on
site during construction appear to vary from
those which were expected from the
information contained in the report, DP
requests that it be immediately notified. Most
problems are much more readily resolved
when conditions are exposed rather than at
some later stage, well after the event.

Information for Contractual Purposes
Where information obtained from this report
is provided for tendering purposes, it is
recommended that all information, including
the written report and discussion, be made
available. In circumstances where the
discussion or comments section is not relevant
to the contractual situation, it may be
appropriate to prepare a specially edited
document. DP would be pleased to assist in
this regard and/or to make additional report
copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for
geotechnical and environmental aspects of
work to which this report is related. This could
range from a site visit to confirm that
conditions exposed are as expected, to full
time engineering presence on site.
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