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Division 5.1 Determination 

Determination Statement 
I, the Chief Executive Officer (CEO) of Port Authority of New South Wales (Port Authority), having 
considered the impact on the environment of the proposed activity referred to in Schedule 1, pursuant to 
Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A Act), have determined: 

 the proposed activity is not likely to have a significant impact on the environment and therefore an 
Environmental Impact Statement (EIS) is not required. 

 the proposed activity will not be carried out in a declared area of outstanding biodiversity value and 
is not likely to significantly affect threatened species, populations or ecological communities, or their 
habitats or impact biodiversity values, meaning a Species Impact Statement (SIS) and/or 
Biodiversity Development Assessment Report (BDAR) is not required. 

 the proposed activity may proceed subject to the implementation of the mitigation measures 
specified in Schedule 2.  

 

Yours sincerely,  
 
 
 
 
 
 

Philip Holliday 

Chief Executive Officer & Director 

Date: Click or tap to enter a date. 

 

Schedule 1 
 

Item  

Proponent Port Authority of New South Wales 

Determining Authority Port Authority of New South Wales 

Land Moore’s Wharf Building, located at 4 Towns Place, 
Barangaroo (the site).  

Activity The Activity described in the Moore’s Wharf 
Building Renewal Project Review of Environmental 
Factors (REF), 10 December 2024. 

Activity under Division 5.1 of the EP&A Act The development is an Activity under Division 5.1 of 
the EP&A Act, because it is a development of a 
kind described in Section 2.89(1)(a) of the State 
Environmental Planning Policy (Transport and 
Infrastructure) 2021 (TI SEPP). 
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Schedule 2    
 

No. Issue Mitigation Measure Responsibility Timing 

1.  Design The height of the lift over run is to be reduced as far as 
possible to minimise heritage and visual impacts. 

Port Authority / 
Contractor 

Detailed 
design and 
pre-
construction 
of lift 

2.  Sustainability Sustainability initiatives as described in the ESD Matrix 
(Appendix D) will be implemented to ensure the 
sustainability goals are being met for the project. 

Port Authority/ 
Contractor 

Detailed 
design, 
Construction 
and 
Operation 

3.  Crown building 
work 
certification 

Port Authority to obtain a ‘For Construction’ design 
certified for BCA compliance, i.e. a ‘Crown Certificate’. 
Port Authority shall be responsible for the BCA 
compliance inspections and final certification. 

Port Authority Pre-
construction 
/ 
Construction 

4.  Construction 
environmental 
management  

A Construction Environmental Management Plan 
(CEMP) is to be prepared to Port Authority’s satisfaction 
prior to works commencing to describe how the works 
will be managed through the construction phase in 
order to minimise and manage potential environmental 
impacts. 
The CEMP to be implemented will include:  
 A description of all activities to be undertaken on 

the site during the works, including an indication of 
stages and hold-points, where relevant.  

 Statutory and other obligations required to be 
fulfilled / met during the works, including all 
approvals, consultations and agreements required 
from authorities and other stakeholders. 

 An environmental risk assessment in order to 
identify potentially high risk construction activities. 

 Environmental management and mitigation 
practices and procedures to be implemented during 
each stage of the works. 

 Details of how the environmental performance of 
the works will be monitored, and what actions will 
be taken to address identified adverse 
environmental impacts. 

 Environmental incident management and reporting 
procedures and protocols. 

 A description of the roles and responsibilities for all 
relevant employees involved in the works.   

 Details of environmental training and awareness 
including site inductions. 

 Complaints handling procedure(s) during works and 
site preparation. 

The CEMP will be a working document, subject to 
ongoing review and update as necessary to respond to 
changes to any information contained in the CEMP or 
its sub-plans and to take account of events or 
circumstances which will or may affect the works. 

Contractor Pre-
construction 
/ 
Construction 

5.  Construction 
environmental 
management  

On-site staff, local residents and businesses 
surrounding the site will be notified by Port Authority 
prior to each stage of construction, as required, and at 
least 5 working days prior to the commencement of 
external construction activities.  
The contractor will provide the information needed to 
support any notification and consultation requirements. 

Contractor / Port 
Authority 

Pre-
construction 



Division 5.1 Determination Port Authority of New South Wales  |  Page 3 

No. Issue Mitigation Measure Responsibility Timing 

6.  Construction 
environmental 
management  

All personnel working on site will receive a detailed 
heritage induction and training to ensure awareness of 
environment protection and impact mitigation 
requirements to be implemented during the activity. 
This will include up-front site induction and regular 
“toolbox” style briefings. 
Further, all staff and contractors working at the site will 
need to complete Port Authority’s online RapidGlobal 
inductions prior to commencing any work or activity at 
Moore’s Wharf, including: i. Contractor – WHS, 
Environment and Security Induction and iii. Moore’s 
Wharf Site induction. 

The heritage induction is to include briefings of onsite 
works staff in recognition of maritime heritage items (if 
any) and appropriate reporting, and management 
strategies. 

Contractor Pre-
construction 
/ 
Construction 

7.  Photographic 
archival 
recording 

To maintain a record of changes to the heritage item, 
prior to any alteration of the site, an archival 
photographic record is to be prepared in accordance 
with the relevant requirements of the NSW Heritage 
Office (2006) guidelines for the Photographic Recording 
of Heritage Items Using Film or Digital Capture. It is 
recommended that a copy of the archival photographic 
record be digitally stored by Port Authority. 

Port Authority / 
Contractor 

Pre-
construction 

8.  Heritage 
induction 

The Contractor, including all construction workers, must 
be briefed by the project’s Heritage Specialist on the 
heritage significance of the site, and any site-specific 
heritage matters/issues and approval documents prior 
to works commencing.  

Port Authority / 
Contractor 

Pre-
construction 

9.  Construction 
noise and 
vibration 

Demolition works, lift excavation and piling and internal 
refurbishment works have the potential to exceed 
cosmetic damage and human comfort criteria to the 
Moore’s Wharf Building. 
The Contractor is to prepare a Construction Noise 
Management and Vibration Plan to Port Authority’s 
satisfaction that identifies all potential noise and 
vibration generation activities, outlines measures for 
reducing the source noise levels and vibration impacts 
of construction equipment by construction planning and 
equipment selection where practicable and monitoring 
requirements against relevant criteria.  
All construction works will be generally undertaken 
between Monday to Friday 7am to 6pm; Saturdays 8am 
to 1pm; no works on Sundays or Public Holidays.  
For any required out of hours work, the Contractor is 
required to prepare an application, including the 
justification of the proposed out of hours works and 
consideration of noise and vibration impacts and 
mitigations, for approval by Port Authority. In order to 
reduce construction noise to a minimum, where 
possible prioritise low noise emission construction 
equipment.  

Construction machinery shall be kept in good working 
order to reduce noise emissions as far as practicable. 

Contractor Pre-
construction 
/ 
Construction 

10.  Construction 
traffic and 
access 

A site-specific Construction Traffic Management Plan 
(CTMP) is to be prepared to Port Authority’s satisfaction 
and implemented in accordance with Safe Work 
Australia Guidelines General Guide for Workplace 
Traffic Management and the Guide for Construction 
Work, to the satisfaction of Port Authority.  

Contractor Pre-
construction 
/ 
Construction 
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No. Issue Mitigation Measure Responsibility Timing 

11.  Hazardous 
materials 

Any hazardous materials uncovered would be 
identified, removed and disposed of in a controlled 
manner. 

Contractor Pre-
construction 
/ 
Construction 

12.  Historical 
Archaeological 
Assessment 
(HAA) 

A HAA, including a Maritime Archaeological Desktop 
Assessment (MADA) will be undertaken prior to lift 
excavation works to assist in determining the potential 
for archaeological remains and relics to be present 
within the lift pit area.  
a) The HAA is to be prepared by a suitably qualified 

and experienced historical archaeologist in 
accordance with the guidelines Archaeological 
Assessment (1996) and Assessing Significance for 
Historical Archaeological Sites and Relics (2009). 

b) The HAA is to identify what relics, if any, are likely 
to be present (known as archaeological potential), 
assess their significance and consider the impacts 
from the proposal on this potential archaeological 
resource. 

c) Where harm is likely to occur, the significance of 
the relics is to be considered in determining an 
appropriate mitigation strategy. 

d) If harm cannot be avoided in whole or part, a s140 
permit is to be completed. As part of the permit 
application, an appropriate Research Design and 
Excavation Methodology, with a nominated 
Excavation Director, is to be prepared to guide any 
proposed excavations or salvage program. 

e) A s.140 application may be required if any ground 
disturbance in areas including the lift footprint, 
replacement of concrete floor slab and masonry on 
the ground floor is likely to harm relics. 

The construction contractor is to include additional 
mitigation measures (if any) from the HAA into their 
Construction Environmental Management Plan (CEMP). 

Contractor Pre-
construction 
of lift 

13.  MADA A Maritime Archaeological Desktop Assessment 
(MADA) is to be undertaken to assess the potential for 
maritime heritage items in the proposal area. The 
MADA is to investigate: 

a) The past use of the area and possible maritime 
archaeological heritage items which are known to 
exist within the proposal area, including 
Underwater Cultural Heritage (UCH) such as: 
historic shipwrecks, historic maritime 
infrastructure and submerged Aboriginal 
Cultural Heritage objects, and whether these sites 
are likely to have been buried by landfill 
reclamation. 

b) Statutory databases are to be consulted and 
summarised in this regard (including both 
Commonwealth and State Maritime/ UCH 
Databases – dependent on jurisdiction). 

c) The MADA is to similarly address the conditions 
outlined in the HAA (see Mitigation No. 2). 

The construction contractor is to include additional 
mitigation measures (if any) from the MADA into their 
CEMP. 

Port Authority / 
Contractor  

Pre-
construction 
of lift 

14.  Maritime 
Statement of 
Heritage 
Significance 

If potential maritime heritage items are identified within 
the proposal area, then the following studies are to be 
undertaken (by a suitably qualified and experienced 

Port Authority / 
Contractor 

Pre-
construction 
of lift 
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No. Issue Mitigation Measure Responsibility Timing 
(MSOHI) & 
Maritime 
Archaeological 
Research 
Design and 
Excavation 
Methodology 
(MARDEM) 

maritime archaeologist as defined in the Australasian 
Institute for Maritime Archaeology Code of Ethics s2.e):  

a) A MSOHI and MARDEM to assess the nature, 
extent and significance of any UCH or maritime 
heritage items /sites/ relics/ artefacts that may exist 
within the proposal area. 
i. The MSOHI is to consider both the direct and 

indirect impacts of the proposed works and 
any ancillary works over short- and long-term 
periods on any maritime/ UCH heritage item(s) 
both in the proposal area and adjacent 
regions. 

ii. The MSOHI is to be guided by the principles of 
Commonwealth Guidelines for Assessing and 
Managing Impacts to Underwater Cultural 
Heritage in Australian Waters 
(https://www.dcceew.gov.au/parksheritage/heri
tage/publications/assessing-managing-
impacts-underwatercultural-heritage). 

iii. Maritime archaeological testing may be 
required and an appropriate MARDEM is to be 
prepared to guide any proposed excavations. 
Where harm may possibly occur, the 
significance of the relics is to be considered in 
determining an appropriate mitigation strategy, 
to be undertaken in consultation with Heritage 
NSW. 

b) A specific Maritime Unexpected Finds Protocol 
(MUFP), which in addition to standard historical 
UFP items, is to include: 
i. briefings of onsite works staff in recognition of 

maritime heritage items and appropriate 
reporting, and management strategies. 

ii. consideration of short- and long-term 
management, conservation, storage, 
restoration and interpretation of any significant 
maritime heritage items, along with how these 
aspects will be funded. 

iii. possibility for redesign is to be considered if 
significant maritime heritage items are 
discovered during works. 

The construction contractor is to include the above 
additional mitigation measures (MSOHI, MARDEM, 
MUFP) into their CEMP. 

15.  Heritage 
consultant 

The project’s Heritage Specialist is to provide direction 
on any design issues which impact upon heritage 
fabric.  
Further, the Heritage Specialist is to be employed to 
periodically monitor the work during design and 
construction and provide advice on-site regarding 
heritage issues. This is particularly pertinent during 
demolition activities and the introduction of new 
services, when more original fabric will likely be 
exposed. 
The Contractor is to develop hold points to provide 
opportunities for the Heritage Specialist to inspect the 
works and to help avoid unintended impacts to the 
heritage fabric. 

Contractor Construction 
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16.  Heritage 
tradespeople 

Any works involving original fabric, including sandstone 
masonry and structural timber elements, are to be 
carried out by suitably qualified heritage tradespeople 
who have adequate experience working on historic 
structures. 

Contractor Construction 

17.  Temporary 
protection 
measures 

Temporary protection measures are to be introduced to 
the sandstone masonry façade that could be impacted 
by vehicular movements. This will involve the south and 
west elevations. There will be no penetrations made to 
the sandstone and no temporary fencing will be affixed 
to the sandstone. 
The CEMP is to specify where protection will be placed 
around the building. 

Contractor Construction 

18.  Damage to 
significant 
fabric 

In the instance of unexpected damage to significant 
fabric, works are to cease to allow for inspection by the 
Heritage Specialist. The Heritage Specialist is to 
provide advice on the repair methodology for any 
damaged fabric. 

Contractor Construction 

19.  Connections to 
sandstone 
masonry 

Where possible, existing penetrations to heritage fabric 
are to be reused. Creating new penetrations, for 
example for plumbing and electrical services, should be 
avoided. 
Where structurally possible, penetrations for new 
building elements are to be installed into the mortar 
joints only. The architect is to provide detailed plans of 
proposed fix points to help avoid unnecessary impacts. 

Contractor Construction 

20.  Unexpected 
archaeological 
finds 

If unexpected archaeological finds are discovered 
during any excavation activities, all work in the area 
shall cease forthwith and the Heritage Council of NSW 
is to be notified immediately. 
A s146 notification to the Heritage Council of NSW is to 
be lodged through the Heritage Management System 
(HMS). Additional assessment and approval may be 
required prior to works continuing in the affected 
area(s) based on the nature of the discovery. Advice 
would be provided in response to the lodged s146 
notification. 

Contractor / Port 
Authority 

Construction 

21.  Waste 
management 

All waste to be managed using the principles of avoid, 
reuse and recycle, in accordance with the waste 
hierarchy, and classified in accordance with NSW EPA 
Waste Classification Guidelines (EPA, 2014). 
A waste classification is required for all soil and soil 
impacted material that will require offsite disposal, 
including: 
 Assessment of material for waste classification 

prepared by a suitably qualified environmental 
consultant and comply with the NSW EPA Waste 
Classification Guidelines: Part 1 Classifying Waste 
(2009). 

 Building and demolition waste can be disposed 
offsite as pre-classified waste in accordance with 
NSW EPA Waste Classification Guidelines:  Part 1 
Classifying Waste (2009). All building and 
demolition waste that is stockpiled with soil material 
will be required to be divided and classified 
separately. 

 All other excavated material intended to be reused 
is to be managed in accordance with the Protection 
of the Environment Operations Act 1997 (NSW) 
(POEO Act).  

Contractor Construction 
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No. Issue Mitigation Measure Responsibility Timing 
Excavated material and all waste will be disposed of to 
an appropriately licenced waste facility or to a 
development lawfully able to accept the material. 

22.  Soil and dust 
management 

Controls to manage soil erosion and dust generation 
will be implemented in accordance with the Guidelines 
for Erosion and Sediment Control on Building Sites 
2024 (Department of Planning, Housing and 
Infrastructure) and outlined in the CEMP. This includes 
excavation and spoil management. 

Contractor Construction 

23.  Sediment & 
water quality 

If groundwater is encountered during excavation 
activities and dewatering is required, this will be 
undertaken so that the groundwater is captured and 
removed from site by a licensed contractor. 
Appropriate spill kits will be kept onsite, and all site 
personnel appropriately trained in the use of available 
spill response equipment.  
In the event of a pollution incident causing or 
threatening material hard to the environment, this must 
be notified to each of the following ‘relevant authorities’ 
as per Section 4.2.4 of this REF.  

Contractor Construction 

24.  Construction 
air quality 

Air quality measures will be implemented as part of the 
CEMP. These will include, but not be limited to: 
 Identify potential sources of air pollution. 
 Measures to manage work during strong winds or 

other adverse weather conditions. 
 Plant and machinery would be regularly checked 

and maintained in a proper and efficient condition. 
Plant and machinery would be switched-off when 
not in use, and not left idling. 

 Vehicles transporting waste or other materials that 
may produce odours or dust are to be covered 
during transportation. 

 Stockpiles or areas that may generate dust are to 
be managed to suppress dust emissions. 

Contractor Construction 

25.  Interpretation 
strategy  

Introduce additional interpretative media such as 
interpretative plaque at the entrance of the site to 
communicate the history and values of the site, the 
building users and wider public. 

Port Authority Operation 

26.  Grading of 
significance 

The grading of significance (as established through the 
detailed heritage significance work already undertaken) 
will be incorporated into a future maintenance plan for 
Moore’s Wharf, in accordance with the Heritage Asset 
Management Strategy (HAMS) for Port Authority. 

Port Authority  Operation 
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Executive Summary 

Proposal Overview 

Worley Consulting has been commissioned by Port Authority of New South Wales (Port 
Authority), to prepare a Review of Environmental Factors (REF) which relates to the proposed 
Moore’s Wharf Building Renewal Project (the proposal), located at 4 Towns Place, Barangaroo 
(the site).  

The scope of works involves a major internal refurbishment of the three-storey Moore’s Wharf 
Building to accommodate the requirements of the maritime base operations for the Port 
Authority. The proposal also includes the installation of a new lift to meet current accessibility, 
emergency access and building regulation requirements.  

The proposal aligns with Port Authority’s Strategic Pillars of Sustainable Port Assets Supporting 
Growth, Operational Excellence, and One Leading Port Authority, by optimising efficiency of the 
space, providing a safe, sustainable and compliant asset, supporting operational improvement, 
and encouraging operational staff to work and collaborate in a shared space. Moreover, the 
preferred design considers Port Authority’s Diversity and Inclusion and sustainability targets 
and has been developed in consultation with representatives from the Employee Reference 
Group to ensure the design incorporates the needs of the current and future workforce. 

Description of the Proposal 

The proposed alterations and additions include:   

 Constructing a new external lift and connecting structure to the existing building.  

 Major internal refurbishment of the Moore’s Wharf building, involving:  

o Demolition of majority of partitions, glazed partitions, joinery and doors on Ground 
Level. 

o Demolition of all partitions, glazed partitions, joinery and doors on Level 1. 

o Removal of ceiling tiles and plasterboard ceilings on Ground Level and Level 1. 

o Introduction of new layout to the Ground Level and Level 1 utilising lightweight 
partitions and glazed partitions. 

o New services and fittings in bathroom and kitchen areas. 

Statutory Considerations 

Section 2.89(1)(a) of the State Environmental Planning Policy (Transport and Infrastructure) 
2021 (TI SEPP) specifies that development for the purpose of alterations of or additions to a 
public administration building, may be carried out by, or on behalf of a public authority without 
consent. The proposal can therefore be assessed and determined by Port Authority under 
Division 5.1 of the EP&A Act. Development consent under Part 4 of the EP&A Act from the City 
of Sydney Council is therefore not required. 
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Stakeholder Consultation 

Port Authority has consulted with Heritage NSW during the preparation of the REF. Written 
advice was provided on 12 November 2024. Comments raised by Heritage NSW have been 
responded to within the REF.   

The REF would not be publicly displayed for comment; however, the certified REF would be 
published on Port Authority’s website in accordance with Section 171(4) of the Environmental 
Planning and Assessment Regulation 2021 (EP&A Regulation). 

On-site workers, local residents and businesses surrounding the site would be notified by Port 
Authority prior to each stage of construction, as required. 

Environmental Impact Assessment 

The purpose of the REF is to describe the proposal and assess the likely impact(s) having 
regard to the provisions of Section 5.5 of the EP&A Act, including the identification of suitable 
mitigation measures to reduce the likely impact(s), if any, of the proposal. Sections 171 and 
171A of the EP&A Regulation and the factors in Guidelines for Division 5.1 assessments 
(Department of Planning and Environment, 2022) have also been considered in preparing this 
REF. 

The proposal involves a major internal refurbishment of the three-storey Moore’s Wharf 
Building to accommodate the requirements of the maritime base operations for the Port 
Authority. The proposal also includes the installation of a new lift to meet current accessibility, 
emergency access and building regulation requirements. The proposal would achieve the 
identified objectives in Section 2.2, to improve efficiency of the marine operation base and 
provide better accessibility to the building for workers and visitors. 

Based on the environmental assessment carried out in Section 6 of this REF, the impacts of the 
proposal are considered to be minor. The potential impacts can be reasonably mitigated and 
managed through adoption of best practices and adherence to accepted industry guidelines 
and standards, as outlined in Section 7.  

Conclusion 

This REF has considered and assessed these impacts in accordance with Sections 171 and 
171A of the EP&A Regulation and the requirements of the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). Based on the assessment contained herein, it 
is considered that the proposal is not likely to have a significant impact upon the environment 
or any threatened species, populations or communities or their habitats. Accordingly, an 
Environmental Impact Statement (EIS) and/or a Biodiversity development assessment report 
(BDAR) are not required, nor is the approval of the Minister for Planning and Public Spaces 
under Division 5.2 of the EP&A Act. 
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Terms and Acronyms 

Acronym/abbreviation Definition 

BC Act Biodiversity Conservation Act 2016 (NSW) 
BC SEPP State Environmental Planning Policy (Biodiversity and Conservation) 

2021 
BCA Building Code of Australia 
the Contractor  Company to be engaged by Port Authority to undertake construction 

of the proposed works 
CEMP  Construction Environmental Management Plan  
CNVG Construction Noise and Vibration Guideline  
DPE  Department of Planning and Environment (NSW) (now DPHI) 
DPHI Department of Planning, Housing and Infrastructure (NSW) 

(previously DPE) 
DCCEEW Department of Climate Change, Energy, the Environment and Water 

(Commonwealth)  
EHC SEPP State Environmental Planning Policy (Precincts—Eastern Harbour 

City) 2021 
ESD  Ecologically Sustainable Development  
EIS  Environmental Impact Statement  
EP&A Act  Environmental Planning & Assessment Act 1979 (NSW)  
EPA  Environment Protection Authority (NSW)  
EP&A Regulation  Environmental Planning & Assessment Regulation 2000 (NSW)  
EPBC Act  Environment Protection and Biodiversity Conservation Act 1999 

(Commonwealth)  
HAA Historical Archaeological Assessment 
HAMS Heritage Asset Management Strategy 
ICNG  Interim Construction Noise Guideline  
LEP Sydney Local Environmental Plan 2012 
LGA  Local Government Area  
MADA Maritime Archaeological Desktop Assessment 
MNES  Matter of National Environmental Significance  
NIA Noise Impact Assessment 
NSW  New South Wales  
PS SEPP State Environmental Planning Policy (Planning Systems) 2021 
Port Authority  Port Authority of New South Wales  
PoEO Act  Protection of the Environment Operations Act 1997 (NSW)  
proposal The proposed works assessed in this REF 
REF  Review of Environmental Factors  
RH SEPP State Environmental Planning Policy (Resilience and Hazards) 2021 
SEPP  State Environmental Planning Policy  
SHR State Heritage Register 
SoHI Statement of Heritage Impact 
TfNSW Transport for NSW 
TI SEPP State Environmental Planning Policy (Transport and Infrastructure) 

2021 
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1. Introduction 

1.1 Proposal Overview 
Worley Consulting has been commissioned by Port Authority of New South Wales (Port 
Authority), to prepare a Review of Environmental Factors (REF) which relates to the proposed 
Moore’s Wharf Building Renewal Project (the proposal), located at 4 Towns Place, Barangaroo 
(the site).  

The scope of works involves a major internal refurbishment of the three-storey Moore’s Wharf 
Building to accommodate the requirements of the maritime base operations for the Port 
Authority. The proposal also includes the installation of a new lift to meet current accessibility, 
emergency access and building regulation requirements. No works are proposed to occur in the 
waterway. Section 3 outlines the details of these upgrades in more detail.  

1.2 Site Location 
The “Moore’s Wharf Building” is a heritage item listed on the Port Authority Heritage and 
Conservation Register prepared under Section 170 of the Heritage Act 1977 and has been 
assessed as having State heritage significance (not listed on the State Heritage Register). This 
building (circa 1836-1837) was originally located further west in Darling Harbour, however, 
was moved to its current location between 1978-1981. The site is situated on Lot 51 
DP1213772 within the City of Sydney Local Government Area (LGA). The building along with 
the mooring infrastructure are owned by Port Authority with the building used as the marine 
operation base office which operates 24 hours a day, seven days a week.  

Vehicular and pedestrian access to the site is via Towns Place through secure gates. The site is 
not publicly accessible. The hardstand areas around the building includes line marked car 
parking for use by Port Authority personnel.  

The site is located adjacent to Barangaroo Reserve including the swimming enclosure at 
Marrinawi Cove to the west (opened January 2023), which are managed by Placemaking NSW. 
Walsh Bay Pier 8/9 is located to the east. Towns Place Wharf located to the south-east is 
currently closed by Transport for NSW (TfNSW) for maintenance. 

The overall site can be found in Figure 1-1 and a more zoomed in extent of the Moore’s Wharf 
Building can be found in Figure 1-2. Photographs of the site are in Figure 1-3 and Figure 1-4. 
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Figure 1-1 Location of the site (Source: Nearmap, 2024) 

 

Figure 1-2 Zoomed in extent of the Moore's Wharf Building (Source: Nearmap, 2024) 

 

The Site 
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Figure 1-3 View of site from the nearby Walsh Bay Pier 8/9 (Source: Worley, 2024) 

 

Figure 1-4 View of building west elevation, middle section is proposed area of the lift (Source: Worley, 
2024) 
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1.3 Purpose of the REF 
The REF has been prepared by Worley Consulting to enable Port Authority to determine the 
environmental impacts of the proposal. For the purposes of the proposal, Port Authority is the 
proponent and determining authority under Division 5.1 of the EP&A Act. 

The purpose of the REF is to describe the proposal and assess the likely impact(s) having 
regard to the provisions of Section 5.5 of the EP&A Act, including the identification of suitable 
mitigation measures to reduce the likely impact(s), if any, of the proposal. Sections 170, 171 
and 171A of the Environmental Planning and Assessment Regulation 2021 (EP&A Regulation) 
and the factors in Guidelines for Division 5.1 assessments (Department of Planning and 
Environment, 2022) have also been considered in preparing this REF. 

This assessment also considers the relevant provisions of other relevant NSW environmental 
legislation and environmental planning instruments (EPIs), including the State Environmental 
Planning Policy (Transport and Infrastructure) 2021 (TI SEPP), State Environmental Planning 
Policy (Precincts—Eastern Harbour City) 2021 (Eastern Harbour City SEPP), State 
Environmental Planning Policy (Resilience and Hazards) 2021 (RH SEPP), State Environmental 
Planning Policy (Biodiversity and Conservation) 2021 (BC SEPP) and State Environmental 
Planning Policy (Planning Systems) 2021 (PS SEPP).  

Having regard to the relevant provisions of the Commonwealth Environment Protection 
Biodiversity Conservation Act 1999 (EPBC Act), this REF considers whether there is the 
potential for the proposal to have a significant impact on Matters of National Environmental 
Significance (MNES) or Commonwealth land and, in turn, any need to make a referral to the 
Commonwealth Department of Climate Change, Energy, the Environment and Water 
(DCCEEW) for any necessary approvals under the EPBC Act. Further information regarding 
statutory considerations is provided in Section 5 of this REF. 
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2. Background and Justification 

2.1 Strategic Context 
The proposal aligns with Port Authority’s Strategic Pillars of Sustainable Port Assets Supporting 
Growth, Operational Excellence, and One Leading Port Authority, by optimising efficiency of the 
space, providing a safe, sustainable and compliant asset, supporting operational improvement, 
and encouraging operational staff to work and collaborate in a shared space.  

Moreover, the preferred design considers Port Authority’s Diversity and Inclusion and 
sustainability targets and has been developed in consultation with representatives from the 
Employee Reference Group to ensure the design incorporates the needs of the current and 
future workforce. 

2.2 Proposal Objectives 
The objective of the proposal is to update the internal areas of the building to improve 
efficiency of the marine operation base and provide better accessibility via the installation of 
the external lift.  

2.3 Alternatives and Options Considered 
The following options have been determined and assessed against the criteria of aligning the 
building with current Building Code of Australia (BCA) requirements, enhancing the building’s 
efficiency and creating a space to meet Port Authority’s diversity and inclusion requirements. 

During the design phase of the proposal, heritage consultant, Heritage 21 had involvement to 
ensure advice was provided in relation to the balancing of heritage considerations. The 
Statement of Heritage Impact (SOHI) (Appendix B), Section 5.2.1 Heritage design constraints 
details the advice provided which takes into account the Heritage Management Framework. 
Below is a list of the provided advice: 

 The general form of the building must be conserved, including the building envelope 
and roof form. 

 The general fenestration pattern should be retained, including the window 
proportionality. 

 All fabric to be considered to be original and of high significance should be retained and 
conserved. 

 External fabric to be conserved includes the sandstone ashlar masonry, sandstone 
windowsills and lintels. 

 Internal fabric to be conserved includes all original timber joinery (Columns, beams and 
lintels). If these are damaged, it is recommended, where possible, strengthening as 
opposed to the introduction of new. Alternatively, it is recommended the use of the 
splicing method for timber repairs to retain as much of the original fabric as possible. 
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 There is an opportunity to undertake conservation works to the sandstone masonry. 
This would generally include removing the pointing and repointing with a lime-based 
mortar to create a recessed joint line. 

 There is scope to introduce a modest number of new openings to the building envelope 
– this could entail an additional window or new doorway to facilitate functional 
requirements. However, this should follow the proportionality of existing openings and 
should not detract from the fenestration pattern. 

 Considering there is very limited significant fabric, there is an opportunity to conduct an 
internal refurbishment of the building. There is also no evidence of the original layout 
and therefore a new layout can be introduced to facilitate renewed functional 
requirements. 

 There is scope to replace sympathetic later addition fabric with sympathetic alternatives 
if there is a functional requirement to do so. This includes the external windows and 
doors; however, these should reman in timber and follow the original profiles. 

 The structural roof frame appears to be a later addition fabric. It is recommended 
retaining this fabric; however, if there are damaged elements, they can be replaced 
like-for-like. 

 The internal timber stairs can be replaced with a sympathetic alternative. 

 The external timber fire stairs can be replaced with a sympathetic alternative. 

 The concrete slab flooring is not original and can be removed (if it does not cause 
damage to the building envelope during this process). Carpets or timber flooring can be 
introduced over the concrete. 

Port Authority ruled out the option of an internal lift for several reasons, including the absence 
of a load-bearing substrate beneath the building, the need for significant interventions to the 
buildings fabric and the impracticality of using pile-driving equipment within the structure. 
Further, the complex methodology required for the installation made it an unfeasible solution. 

2.3.1 Option 1 – Complete refurbishment of Ground Level and 
Level 1  

Option 1 addresses current BCA non-compliance as well as provides a safer, more efficient and 
modern working environment for current and future staff. The option promotes a progressive 
workplace and activity-based workspaces, and accelerates relevant projects in the Net Zero 
program, helping to position Port Authority as a leader in sustainability. 

The proposed works include: 

 Complete refurbishment of Ground Level and Level 1 including: new furniture, 
furnishings, and fittings; new floor finishes including vinyl tiles and carpet; acoustic 
ceiling panels; upgrade of services including power, lighting and communications 
services and air conditioning system.  
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 Complete refurbishment of amenities areas, including new lockers, showers, toilets, 
partitions, and laundry areas. 

 New breakout areas including upgraded, modern kitchen facilities and tea areas. 

 Upgrade of Ground Level workshop area with new line marking, signage and storage. 

 New compliant vertical access, including new staircases and a new passenger lift 
servicing all levels.  

 Upgrade of essential fire services. 

 Installation of energy efficient fittings and infrastructure, including new LED lighting and 
water efficient fixtures, and upgraded hot water system with a heat pump equivalent.  

 Installation of roof solar panels. Note: This option was later discounted due to 
incompatibility with placing solar panels on the slate roof of this heritage building. 

2.3.2 Option 2 – Refurbish current amenities on Ground Level, a 
minimal refurbishment of Ground Level and Level 1 plus 
existing workshop and storage area on Level 2 

Option 2 limits the improvements to basic floor covering replacement and refurbishment of 
aging amenities and specific areas to improve appearance and functionality.  

The proposed works include: 

 Installation of new floor finishes. 

 Complete refurbishment of lockers and bathrooms (in existing location). 

 New tea area on Ground Level and upgraded kitchen on Level 1. 

 Refurbishment of existing workshop and an upgraded storage space on Level 2. 

 Refurbishment of Ground Level reception area and Executive office. 

2.3.3 Option 3 – Refurbishment inclusions as per above Option 1 
with the addition of an upgrade to Level 2 

Option 3 involves refurbishment of the entire building, including all the benefits of Option 1, 
with the addition of realising opportunities in currently underutilised areas of the asset to 
create additional meeting spaces and amenities, opening the use of the building to corporate 
staff for meeting and collaboration activities.  In addition to the Option 1 scope, this option 
includes:  

 New boardroom and modern meeting spaces on Level 2, designed to encourage 
collaboration. 

 New bathrooms, locker facilities and kitchen on Level 2, providing room for growth. 



 
 
 

 
Final REF 
 

2.4 Preferred Option 
Option 1 is recommended as it supports a number of key objectives aligned with Port 
Authority’s strategic commitments to sustainability, One-Port culture and diversity. In addition, 
the Option 1 scope upgrade works would transform the building into a more operationally 
efficient and safer environment and increase the asset value. The full benefits of recommended 
Option 1 are further elaborated below. 

Whilst Option 2 addresses compliance issues and replacement of end-of-life amenities, it does 
not provide the benefits associated with design for future staff diversity and inclusion 
requirements, or any gains to operational and space efficiency. Moreover, upgrade of 
amenities only would leave large portions of the building unrenovated and outdated, which is 
not aligned with the recently completed project to update the Moore’s Wharf marine facilities.  

Option 3 is also not preferred as although fit-out of Level 2 would provide some additional 
workspaces and meeting/collaboration areas, it cannot accommodate all of Port Authority 
corporate staff and therefore alternate accommodation at Bond One (current corporate head 
office) would still be required. Completion of Option 1 does not preclude the future fit-out of 
Level 2, which may be further considered following completion of the current research into 
flexible work arrangements being conducted by People & Culture.  

2.4.1 Benefits of Recommended Option (Option 1)  

2.4.1.1 Diversity and Inclusion  
Port Authority’s Workforce Plan outlines aggressive targets for increasing the number of female 
maritime workers by 50% by 2030. Currently, women represent around 2% of the maritime 
work force worldwide, and with the maritime sector facing a shortage of workers, increasing 
female participation is one important way to sustain the maritime industry, whilst promoting 
equality and diversity.   

The existing building amenities are not designed to accommodate an increase in female 
employees. The female amenities cannot be expanded without major works and are currently 
undersized and poorly designed for privacy. Attracting and retaining women into Port 
Authority’s workforce would require a significant change to the amenities to allow room for 
ongoing expansion, and provide safe, flexible and inclusive workplaces for women.   

Moreover, providing improved accessibility would drive inclusion for staff and visitors with 
disabilities, promoting a safer and progressive workplace.  

2.4.1.2 Compliance and Safety  
The BCA compliance review undertaken in 2020 revealed some non-compliances with existing 
standards, largely around services, accessibility, and amenities. Any upgrade to the building 
would trigger the need to address all compliance issues, and as a result, create a safer and 
more accessible workplace.  
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2.4.1.3 Optimised Assets and Operational Efficiency  
The building interior has not undergone a large-scale refurbishment since its construction in 
1981. Isolated areas have been renovated to accommodate changes to operational 
requirements and technology needs, however, the building fitout is outdated, and the 
amenities areas are at end-of-life, displaying signs of cracking, leaking and accelerated 
breakdowns.  

The current layout of operational and office areas is not optimal. Storage areas are hard to 
access and not consolidated.   

The upgrade works would involve extensive consultation with staff to ascertain operational 
needs and involve design to optimise space and utilise currently vacant areas. Providing lift 
access to Level 2 would allow consolidation of storage on the upper floor, freeing space for 
improved staff utilisation and expansion on Ground Level and Level 1. It is noted that the 
upgrade works would deliver optimum accommodation solutions for the current staff based at 
the site and is not intended to increase space to accommodate additional office staff.   

2.4.1.4 Sustainability  
Proceeding with the recommended works under Option 1, allows Port Authority to embed 
sustainability programs early at Moore’s Wharf and achieve committed Net Zero targets 
progressively by 2040. 

A recent (Type 2) 2022 Energy Audit Report of Moore’s Wharf building identified potential 
areas of energy and cost savings. Some areas of opportunity include: 

 Installing a solar panel system. (This was later discounted, due to incompatibility with 
placing solar panels on the slate roof on a heritage building). 

 Upgrading the lighting system 

 Upgrading the HVAC system 

 Replacing the electric hot water system 

Implementation of the nominated energy efficiency initiatives, together with water saving 
measures, and initiatives to improve the overall quality of the indoor environment, would 
facilitate delivery of Port Authority’s sustainability targets.  

2.4.1.5 One-Port Culture  
Upgrade of the building would provide an updated, modern, and attractive facility, where staff 
would be encouraged to use common working spaces designed for collaboration in various 
formats and be motivated to return to the office to utilise an enjoyable place to work. 
Increasing participation levels in the office and collaboration activities would build the One-Port 
culture. 
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3. Description of the Proposal 

3.1 The Proposal 
The proposed alterations and additions include:   

 Constructing a new external lift and connecting structure to the existing building (Figure 
3-1 and Figure 3-2).  

 Major internal refurbishment of the Moore’s Wharf building, involving:  

o Demolition of majority of partitions, glazed partitions, joinery and doors on Ground 
Level. 

o Demolition of all partitions, glazed partitions, joinery and doors on Level 1. 

o Removal of ceiling tiles and plasterboard ceilings on Ground Level and Level 1. 

o Introduction of new layout to the Ground Level and Level 1 utilising lightweight 
partitions and glazed partitions. 

o New services and fittings in bathroom and kitchen areas. 

A copy of the proposal drawings is in Appendix A. 

 

Figure 3-1 Axonometric view west (Source: Group GSA, 2024) 
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Figure 3-2 Lift section (Source: Group GSA, 2024) 

3.2 Design Features 
The external lift would be attached in line with the central gable on the west elevation of the 
building providing access to all levels. The total height of the external lift shaft from Ground 
Level is about 11.6 metres (m). The height of the lift over run would be reduced as far as 
possible to be relatively in line with the ridgeline of the building. The internal lift shaft 
dimensions would be 2.1 m x 2.1 m (to be confirmed). A new glazed façade over the steel 
frame would be installed to allow viewing of the stone fabric. Minor site earthworks are 
proposed for the construction of the lift pit and structural piling. The lift would have a pit 
excavation of between 1.5 m to 2 m deep, and up to 3 m x 3m (9m2) in area depending on 
selected lift size.  

New internal stairs are to be in the same location as the existing stairs inside Moore’s Wharf 
building, which is a central circulation space. 

The preferred building layout maximises efficiency and supports operational and IT functions, 
including:  

 Workstations (some dedicated and some hot desk). 
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 Meeting rooms. 

 A large communal breakout area to allow staff to come together on break and for town 
hall meetings. 

 A large training/incident room. 

 Fatigue rooms to ensure shift staff are adequately rested to perform duties.  

 Amenities and locker areas designed with flexibility to accommodate the growing 
number of female staff. 

 A mud room to store and dry wet gear. 

 Storage areas on Level 2, to maximise functional space on Ground and Level 1. 

The installation of new services would re-use existing openings and wet area plumbing stacks, 
where possible. All required fixings are to be made into stone joints. 

3.3 Sustainability Initiatives 
Section 2.4.1.4 examines the sustainability context of the proposed works.  

The 2022 Energy Audit Report of Moore’s Wharf building identified potential areas of energy 
and cost savings. Some areas of opportunity included: 

 Installing a solar panel system (this was later discounted due to incompatibility with 
placing solar panels on the slate roof of this heritage building) 

 Upgrading the lighting system 

 Upgrading the HVAC system 

 Replacing the electric hot water system 

Implementation of the nominated energy efficiency initiatives, together with water saving 
measures, and initiatives to improve the overall quality of the indoor environment, would 
facilitate delivery of Port Authority’s sustainability targets and align with the NSW Government 
Resource Efficiency Policy. A copy of the Ecologically Sustainable Design (ESD) matrix of 
sustainability initiatives that will be pursued as part of the proposal is included in Appendix D. 

3.3.1 Ecologically Sustainable Development 
The following sustainability initiatives will be implemented in the ESD scope: 

 Energy: The proposal will aim to improve the energy efficiency of the building which 
includes the use of efficient electrical appliances, equipment, lighting and the proposal 
will continue to source renewable energy. 

 Water: The proposal will incorporate water-efficient appliances, fittings and fixtures that 
aim to continually improve the fit out’s water efficiency.  
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 Indoor Environment Quality: The proposal will aim to establish a comfortable and 
thriving environment for occupants. 

 Waste: The proposal will adopt methods to reduce operational waste.  

 Materials and Embodied Carbon: The proposal will incorporate design and construction 
practices that reduce the embodied carbon as compared to a standard practice fit out 
through Life Cycle Assessment (LCA) methodology. 

 Responsible Construction Practices: Ensuring that the head contractor implements best 
practice environmental sustainability measures on site during construction and ensures 
implementation of site workers’ health and wellbeing support during the construction. 

 Monitoring and Reporting: Ensuring that the ESD targets agreed on by the project 
during the concept design stage are measured and tracked during design and 
construction phase. 

3.4 Construction Activities 

3.4.1 Work Methodology 
It is expected that the internal works would include alterations to room functionality and 
overall upgrades. The external works would include the attachment of an elevator. These 
additions and alterations would be undertaken in accordance with the architectural drawings 
supplied which are to cover aspects of removal, waste management and performance. The 
works are to be undertaken by suitably qualified contractors in accordance with the final design 
specifications and a site-specific Construction Environmental Management Plan (CEMP), 
covering all aspects of environmental management and performance, including all 
commitments and mitigation measures in this REF. 

The proposal would mostly entail internal works with the exception of the elevator, connecting 
façade/footbridge, and associated engineering works. The proposal would also entail some 
structural remediation to nominated internal building elements and remediation of hazardous 
materials. Hence, the proposal is likely to comprise the following overall methodology: 

 Site establishment including setting up temporary fencing and enabling works and 
establishing any ancillary/storage facilities within a suitable location within the site. 

 Transport of plant, equipment, and materials to site to perform removal works, followed 
by alterations and additions for construction of the proposal. 

 Decommissioning of any ancillary facilities and site demobilisation. 

 Testing and certification of the new lift. 

It should also be noted that the building remains operational and therefore construction 
include stages 

 Stage 1 to nominally include ground floor works (except for marine operations 
workshop, storage and maintenance area). Stage 1 early or express works identified as 
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ground floor comms room (to be operational prior to de-commission of Level 1 comms 
room and Level 1 demolition. 

 Stage 2 (or 3) works to include demolition and construction of Level 1 shower / locker / 
amenity areas. (This area is to remain functional for use by Port Authority marine 
operations for a maximised period during construction, with access via external north-
west fire stair. 

3.4.2 Demolition Plans 
The proposal would require some demolition works to be conducted for the site. Below are the 
demolition plans for the ground floor, level 1 and level 2. A detailed drawing of the demolition 
works can be found in Appendix A. 

3.4.3 Construction Duration and Hours 
Construction duration is expected to take approximately 12 months and is scheduled to 
commence in quarter 1, 2025. 

Standard working hours are proposed for the construction phase: 

 Monday to Friday: 7am – 6pm. 

 Saturday: 8am – 1pm. 

 Sunday and Public Holidays: No works. 

For any required out of hours work, the Contractor is required to prepare an application, 
including the justification of the proposed out of hours works and consideration of noise and 
vibration impacts and mitigations, for approval by Port Authority. 

3.4.4 Plant and Equipment 
Various machinery, handheld tools and equipment would likely be utilised. These include, for 
example, generators, jackhammers, concrete saws, grinders, rollers and pumps. Waste 
storage bins are also expected to be placed in the vicinity of construction activities. 

Lift excavation and installation: 

 Hydraulic rock breakers, rock saws or impact breakers 

 Small to medium excavator 

 Cranes 

 Concrete mixers  scaffolding 

 Forklifts 

 Hoists 

 Lifting equipment such as a winch 
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 Power Tools 

Internal refurbishment: 

 Demolition equipment such as jackhammers, sledgehammers and demolition saws 

 Hand tools both electrical and non-electrical  

 Painting equipment 

 Flooring equipment like tile cutters, extractors and flooring nailers 

 Scissor lifts or cherry pickers if needed for high reach work 

 HVAC systems 

 Dumpsters 

3.4.5 Ancillary Facilities 
A temporary Contractor’s administrative area would be established on Level 2 and Contractor’s 
external ancillary facilities (i.e. demarcation of Contractor’s dedicated area, and marine 
operations dedicated areas) would be made within part of the existing car park. An indicative 
staging diagram is provided in Figure 3-3. 

 

Figure 3-3 Indicative site staging diagram with yellow area proposed contractors car park/ancillary 
facilities and blue is the Marine Operations area (Source: Group GSA, 2024) 

3.4.6 Traffic Management and Access 
Traffic and pedestrian management would be required within the site, which is not publicly 
accessible. The Contractor is able to access the site via the existing accesses. Temporary 
fencing is to be set up to ensure the safety of construction personnel, staff and visitors to the 
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site. Temporary fencing or hoardings would not be secured to the heritage building. It is not 
expected that there would be disruptions to traffic during construction outside of temporary 
mobilisation and demobilisation of vehicles. Temporary fencing, enabling works and 
establishing any ancillary/storage facilities within a suitable location within the site would be 
set up to ensure the safety of construction personnel, visitors and staff members. 

During construction, there may be slight disruptions to workers impacted by a reduction in car 
spaces available to staff.  

3.5 Operation 
The proposal would not change existing operations at Moore’s Wharf by Port Authority. Periodic 
lift maintenance would be carried out by a contractor engaged by Port Authority. 
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4. Statutory Planning Framework 

4.1 Commonwealth Legislation 

4.1.1 Environment Protection and Biodiversity Conservation Act 
1999 

Under the EPBC Act, a referral is required to be submitted to the Department of Climate 
Change, Energy, the Environment and Water (DCCEEW) for actions that have the potential to 
significantly impact on Matters of National Environmental Significance (MNES) or the 
environment where: A) actions proposed are on, or would affect Commonwealth land and the 
environment, or B) Commonwealth agencies are proposing to take an action.  

The nine MNES protected under the EPBC Act are: 

 World heritage properties. 

 National Heritage places. 

 Wetlands of international importance (Listed under the Ramsar Convention). 

 Listed threatened species and ecological communities. 

 Migratory species protected under international agreements. 

 Commonwealth marine areas. 

 The Great Barrier Reef Marine Park. 

 Nuclear Actions (including uranium mines). 

 A water resource, in relation to coal seam gas development and large coal mining 
development.  

An ‘action’ is defined to include a project, development, undertaking, activity or series of 
activities. An approval for such an action may be required from the Minister for the 
Environment and Water. The site is located within the vicinity of the “Sydney Harbour Bridge” 
which is inscribed on the National Heritage List, however the proposal would not impact on this 
heritage item. There would be no impact to threatened species listed under the EPBC Act. As 
the proposal would not have a significant impact on the item or any other MNES or on 
Commonwealth land, a referral to the Commonwealth’s DCCEEW is not required. 

4.1.2 Disability Discrimination Act 1992 
The Disability Discrimination Act 1992 (DDA) aims to eliminate as far as possible, 
discrimination against persons on the ground of disability in areas including access to premises 
and the provision of facilities, services and land. The proposal has been designed to provide 
DDA compliant access to the building via the installation of the new lift and through internal 
refurbishment to each level.   
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4.2 NSW Legislation 

4.2.1 Environmental Planning and Assessment Act 1979 
The EP&A Act is the principal planning legislation for NSW. Section 5.5 of the EP&A Act requires 
determining authorities, when assessing an ‘activity’ under Part 5, to “examine and take into 
account to the fullest extent possible all matters affecting or likely to affect the environment by 
reason of that activity”. Section 6 of this REF contains an environmental assessment of the 
proposed activity against the requirements of Section 5.5 of the EP&A Act. 

Section 6.7(2) of the EP&A Act states that a construction certificate is not required for Crown 
building work that is certified under Part 6 of the EP&A Act to comply with the BCA. As per 
Section 6.28 of the EP&A Act and the associated definitions (‘Crown building work’, ‘Crown’ and 
‘building’), the proposed ‘Crown building work’ cannot commence unless the Crown building 
work is certified by or on behalf of the Crown (in this case, Port Authority) to comply with the 
BCA. 

4.2.2 Environmental Planning and Assessment Regulation 2021 
Part 8, Section 171 of the EP&A Regulation provides that the determining authority “must take 
into account the environmental factors specified in the environmental factors guidelines that 
apply to the activity” for the purposes of Part 5 of the EP&A Act. These requirements are 
considered in Table 4-1. 

Section 171A of the EP&A Regulation requires: 

“(1)  When considering the likely impact on the environment of an activity proposed to be 
carried out in a regulated catchment, a determining authority must take into account— 

(a)  the matters a consent authority must consider under State Environmental Planning 
Policy (Biodiversity and Conservation) 2021, sections 6.6(1), 6.7(1), 6.8(1) and 6.9(1), 
and 

(b)  the matters of which a consent authority must be satisfied under State Environmental 
Planning Policy (Biodiversity and Conservation) 2021, sections 6.6(2), 6.7(2), 6.8(2) and 
6.9(2). 

4)  When considering the likely impact on the environment of an activity proposed to be 
carried out in the Sydney Harbour Catchment, the determining authority must, in addition 
to the matters referred to in subsection (1), take into account the matters a consent 
authority must consider under State Environmental Planning Policy (Biodiversity and 
Conservation) 2021, section 6.28(1).” 

The site is located within the Sydney Harbour Catchment which is a regulated catchment. 
Section 4.3.4 of this REF provides an assessment of the proposal in accordance with the 
abovementioned sections of the BC SEPP. 
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Table 4-1 Section 171 of EP&A Regulation considerations  

Factor Impacts 

(a) the environmental impact on a 
community 

The proposal is not anticipated to cause any adverse 
environmental impact upon its community and surrounds. All 
minor impacts can be reasonably mitigated provided the 
mitigation measures contained herein and any other relevant 
environmental management plan/s are implemented. 

(b) the transformation of the 
locality 

The proposal would see the minor transformation of the locality 
through the construction and installation of the external lift.  

(c) the environmental impact on 
the ecosystem of the locality 

As noted above, the proposal is considered to promote a net 
positive environmental benefit to the ecosystem of the locality.  

(d) reduction of the aesthetic, 
recreational, scientific or other 
environmental quality or value of a 
locality 

The proposal would see the temporary reduction in the aesthetic 
quality during the construction phase which would see temporary 
construction equipment and fencing around Moore’s Wharf 
building site.  

(e) the effects on any locality, 
place or building that has –  
(i) aesthetic, anthropological, 

archaeological, architectural, 
cultural, historical, scientific or 
social significance, or 

(ii) other special value for present 
or future generations 

The proposal is considered to have a positive socio-economic 
benefit for both present and future generations for building 
workers and visitors and also aligns with the ecologically 
sustainable development (ESD) principles. The principles are: 
Integration of Environmental, Economic, and Social 
Considerations, Precautionary Principle, Intergenerational Equity, 
Conservation of Biodiversity and Ecological Integrity, Improved 
Valuation and Pricing of Environmental Resources and Polluter 
Pays Principle. The proposal would generally not affect the 
cultural heritage significance of the site, and significance of 
heritage items, heritage conservation areas and historical 
archaeological potential located in the vicinity of the site during 
construction and operation. 

(f) the impact on the habitat of 
protected animal, plant or other 
form of life, whether living on land, 
in water or in the air 

Nil. 

(g) the endangering of a species of 
animal, plant or other form of life, 
whether living on land, in water or 
in the air 

Nil. 

(h) long-term effects on the 
environment 

 

Nil. 
(i) degradation of the quality of the 
environment 

Results for the construction noise assessment shows some 
potential exceedances in worst-case scenario with the relevant 
noise management levels. Impacts are anticipated to be mainly 
to occupants of the building. Best use practices and high-quality 
tools and equipment are recommended to alleviate any potential 
temporary noise impacts to the site and to nearby sensitive 
receivers in accordance with the Interim Construction Noise 
Guideline. 

There would be no operational impacts that degrade the quality 
of the environment. 

(j) risk to the safety of the 
environment 

The proposal is unlikely to cause any safety risks to the 
environment provided the adoption and implementation of safe 
work practices and the provisions of the proposed CEMP and any 
mitigation measures outlined herein are adopted. 
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Factor Impacts 

(k) reduction in the range of 
beneficial uses of the environment 

Nil. 

(l) pollution of the environment The proposal is unlikely to generate any significant pollution risks 
to the environment.  

(m) environmental problems 
associated with the disposal of 
waste 

The proposal is unlikely to cause any adverse environmental 
impacts associated with the disposal of waste. A Construction 
Environmental Management Plan is to be prepared prior to 
commencement of works, and include a waste management 
section to manage waste. All waste is to be disposed of 
thoughtfully and at an appropriately licensed waste facility. 

(n) increased demands on natural 
or other resources that are, or are 
likely to become, in short supply 

Nil. 

(o) the cumulative environmental 
effect with other existing or likely 
future activities 

Placemaking NSW have a proposal to expand the dry land area 
of Marrinawi Cove and use some of the Moore’s Wharf hardstand 
for this purpose. However, there is no timeline for this and 
consultation is ongoing with Placemaking NSW to ensure 
effective management of the two proposals. 

(p) the impact on coastal processes 
and coastal hazards, including 
those under projected climate 
change conditions 

Nil. The proposal is not anticipated to have any significant 
impacts to coastal processes and coastal hazards, including 
those under projected climate change conditions. 

(q) applicable local strategic 
planning statements, regional 
strategic plans or district strategic 
plans made under the Act, Division 
3.1 

The Greater Cities Commission was officially dissolved on 1 
January 2024.  

Regardless, the proposal is consistent with the Eastern City 
District Plan (Greater Sydney Commission, March 2018) (Plan), 
which states that Sydney Harbour contributes as a working 
harbour.   

As per Section 3.9 of the EP&A Act, the City of Sydney Local 
Strategic Planning Statement (30 March 2020) must be 
consistent with the Eastern City District Plan. The site is within 
the City of Sydney LGA, but is not subject to any Council 
planning controls.   

(r) other relevant environmental 
factors 

Nil. 

 

The EP&A Regulation (s171(4)) requires publication of a REF for activities with: 

 An estimated development cost (EDC) of more than $5 million or, 

 An approval or permit for activity that requires approval under: 

o Fisheries Management Act 1994 (NSW) sections 144, 201, 205 or 219, or 

o Heritage Act 1977 (NSW) section 57, or  

o National Parks and Wildlife Act 1974 (NSW) section 90 or 

o Protection of the Environment Operations Act 1997 (NSW) sections 47-49 or 122, or 

 If the determining authority considers it to be in the public interest. 
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The proposal triggers the above requirements for publishing as it has an EDC of more than $5 
million. The REF would be published on Port Authority’s website. 

4.2.3 Heritage Act 1977 
The Heritage Act 1977 contains the provisions for listing sites or places on the State Heritage 
Register (SHR) and the protection of relics. The site is not listed on the SHR. 

Section 170 of the Heritage Act 1977 requires State Government Agencies to establish and 
keep a Heritage and Conservation Register. Each Government Agency is responsible for 
ensuring that the items entered on its Heritage and Conservation Register are maintained with 
due diligence in accordance with the guidelines, “State Agency Heritage Guide: Management of 
Heritage by NSW Government Agencies” (SAHG). The Moore’s Wharf building is listed in the 
Port Authority’s Section 170 Register of having State significance. A SoHI has been prepared 
with a summary included in Section 6.1 and copy in Appendix B. 

Clause 4.14 of the SAHG states that:  

Proposals involving the alteration, disposal or demolition of the heritage assets of State 
heritage significance (not listed on the State Heritage Register) should be referred to the 
Heritage Council for comment. Note that the Heritage Council will provide comment to the 
State Agency within 40 days of receipt of the proposal. 

Port Authority invited written feedback from Heritage NSW, as delegate to the Heritage 
Council, via letter dated 9 October 2024. Written advice was provided by Heritage NSW in a 
letter dated 11 November 2024 (see Appendix C).  

The Heritage Act 1977 defines a “relic” as follows: 

“relic means any deposit, artefact, object or material evidence that:  

(a)  relates to the settlement of the area that comprises New South Wales, not being 
Aboriginal settlement, and 

(b)  is of State or local heritage significance.” 

The Two Mooring Anchors and other remaining industrial relics on the site include the hoist 
beams on the gable frontages and the hoisting system to the east elevation. There are no 
known maritime heritage sites listed at or in the vicinity of the site.  

As per the recommendation by Heritage NSW in their letter dated 11 November 2024, a 
Historical Archaeological Assessment (HAA), including a Maritime Archaeological Desktop 
Assessment (MADA) will be undertaken prior to lift excavation works to assist in determining 
the potential for archaeological remains and relics to be present within the lift pit area.  

Expected mitigation measures related to the HAA and MADA have been added to this REF. Any 
requirements arising out of the HAA (including MADA) will be undertaken as part of the 
project. The construction contractor is to include additional mitigation measures (if any) from 
the HAA and MADA to their Construction Environmental Management Plan (CEMP). 
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4.2.4 Other Relevant NSW Legislation 
Table 4-2 considers other relevant NSW legislation and regulations.  

Table 4-2 Other relevant NSW legislation considerations 

Applicable Legislation Considerations 

Biodiversity Conservation 
Act 2016 

The site does not contain suitable habitat for any listed threatened species 
or community and is unlikely to have a significant impact on any 
threatened species or community. 

Contaminated Land 
Management Act 1997  

The site has not been declared under the Act as being significantly 
contaminated. 

Fisheries Management 
Act 1994 

The site does not involve works to aquatic habitats.   

National Parks and 
Wildlife Act 1974 

A basic Aboriginal Heritage Information Management System (AHIMS) 
search by Port Authority of the Lot & DP with a 50m buffer was undertaken 
on the 19 September 2024 and found 1 recorded Aboriginal site (AHIMS 
site 45-6-0519). In relation to this site, Lampert and Truscott (1984) 
excavated beneath the rubble floor at the former location of the Moore’s 
Wharf Building in 1980 after Aboriginal midden material (open camp site) 
was identified during historical archaeological excavations (Artefact, 2016).  
The excavation at the former building location revealed a 10 cm shell 
midden layer overlying 30 cm of compact grey sand containing 
approximately 392 stone artefacts, including cores, flakes, and fabricators. 
Shells identified included rock and mud oyster, cockle, whelk, and mussel. 
The artefacts exhibited techniques such as bipolar flaking and the use of 
small pebbles, with materials like silcrete, quartz, quartzite, and chert. 
These findings align with the post-Bondaian phase of Aboriginal culture in 
the region. Evidence of continued Aboriginal presence into the historic 
period was indicated by a small number of European ceramic fragments 
found in the grey sand layer. 
The HAA will include a brief summary of Aboriginal heritage values on the 
site and identify any additional mitigation measures. 

Protection of the 
Environment Operations 
Act 1997 (PoEO Act) 

The proposal does not involve a ‘scheduled activity’ under Schedule 1 of 
the PoEO Act. Accordingly, an Environment Protection Licence (EPL) is not 
required for the proposal. However, in accordance with Section 148 of the 
POEO Act, pollution incidents pollution incidents causing or threatening 
material harm to the environment must be notified immediately to each 
'relevant authority' (in this order):  

 the appropriate regulatory authority (ARA)  
 the Environment Protection Authority (EPA) (if the EPA is not the 

ARA)  
 If the EPA is the ARA, the local authority for the area of the 

incident 
 the Ministry of Health via the Local Public Health Unit  
 SafeWork NSW  
 Fire and Rescue NSW.  

The duty to notify applies to the person carrying on the activity, an 
employee carrying on the activity and the occupier of premises where the 
incident occurs. This would be managed in the CEMP to be prepared and 
implemented by the Contractor. 

Water Management Act 
2000 

The proposal is exempt from the requirement to obtain a ‘controlled 
activity' approval under Clause 41 of the Water Management (General) 
Regulation 2018 for work on waterfront land as it is being conducted by a 
public authority. 
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Applicable Legislation Considerations 

Waste Avoidance and 
Resource Recovery Act 
2001 

The proposal would apply the hierarchy under the Act when devising and 
implementing waste management procedures using the principles of waste 
avoidance, waste reduction and waste re-use or waste recycling. 
A specialist sustainability consultant has been engaged for the proposed 
works, to target key sustainability issues, including construction waste 
reduction.   

4.3 Planning Instruments 

4.3.1 State Environmental Planning Policy (Transport and 
Infrastructure) 2021 

Section 2.89(1)(a) of the TI SEPP specifies that development for the purpose of alterations of 
or additions to a public administration building, may be carried out by, or on behalf of a public 
authority without consent. The proposal can therefore be assessed and determined by Port 
Authority under Division 5.1 of the EP&A Act. Development consent under Part 4 of the EP&A 
Act from the City of Sydney Council is therefore not required. 

4.3.2 State Environmental Planning Policy (Planning Systems) 
2021 

State Environmental Planning Policy (Planning Systems) 2021 (PS SEPP) identifies 
development that is State significant infrastructure (SSI) and critical State significant 
infrastructure.  

Section 2.6(1) of the PS SEPP declares development to be SSI if the development is, by the 
operation of a SEPP, permissible without development consent under Part 4 of the EP&A Act 
and the development is specified in Schedule 3 of the PS SEPP. The proposal is not SSI as 
declared by Schedule 3 of the PS SEPP.  

4.3.3 State Environmental Planning Policy (Precincts – Eastern 
Harbour City) 2021 

The site is zoned RE1 Public Recreation under Appendix 5 of the State Environmental Planning 
Policy (Precincts – Eastern Harbour City) 2021 (EHC SEPP) (Figure 4-1) as part of the 
Barangaroo site State Significant Precinct. The provisions of the EHC SEPP are not applicable 
pursuant to Appendix 5, Section 22(1) of the EHC SEPP as the proposal is permitted to be 
carried out without development consent under the TI SEPP as noted in Section 4.3.1 above. 
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Figure 4-1 Land zoning (Source: NSW Planning Portal, 2024)  

4.3.4 Sydney Environmental Planning Policy (Biodiversity and 
Conservation) 2021 

Part 6.2 of the BC SEPP applies to development in regulated catchments including the Sydney 
Harbour Catchment and Part 6.3 applies to Sydney Harbour Foreshores and Waterways Area.   

Table 4-3 considers the relevant sections of the BC SEPP as required by Section 171A of the 
EP&A Regulation. 

Part 6.3 of the BC SEPP covers all the waterways of Sydney Harbour, the foreshores and entire 
catchment. It also zones the waterways below mean high water mark into nine different zones 
to suit the differing environmental characteristics and land uses of the harbour and its 
tributaries. The proposal does not involve any works within the waterway. 

Table 4-3 BC SEPP Part 6.2 considerations 

BC SEPP Section Impact 

6.6 Water quality and quantity 

(1)  In deciding whether to grant development 
consent to development on land in a regulated 
catchment, the consent authority must consider the 
following— 
(a)  whether the development will have a neutral or 
beneficial effect on the quality of water entering a 
waterway, 
(b)  whether the development will have an adverse 
impact on water flow in a natural waterbody, 
(c)  whether the development will increase the 
amount of stormwater run-off from a site, 

(a) Not applicable. 

(b) Not applicable. 

(c) Construction of the proposal would not 
increase stormwater run-off from the site. 

(d) Not applicable. 

(e) Not applicable. 

(f) No cumulative impacts from the proposal. 

(g) Not applicable.  

The site 
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BC SEPP Section Impact 

(d)  whether the development will incorporate on-
site stormwater retention, infiltration or reuse, 
(e)  the impact of the development on the level and 
quality of the water table, 
(f)  the cumulative environmental impact of the 
development on the regulated catchment, 
(g)  whether the development makes adequate 
provision to protect the quality and quantity of 
ground water. 
(2)  Development consent must not be granted to 
development on land in a regulated catchment 
unless the consent authority is satisfied the 
development ensures— 
(a)  the effect on the quality of water entering a 
natural waterbody will be as close as possible to 
neutral or beneficial, and 
(b)  the impact on water flow in a natural 
waterbody will be minimised. 

(a) Construction of the proposal would not 
affect the quality of water entering Sydney 
Harbour.  

(b) Not applicable. 

6.7 Aquatic ecology 

(1)  In deciding whether to grant development 
consent to development on land in a regulated 
catchment, the consent authority must consider the 
following— 
(a)  whether the development will have a direct, 
indirect or cumulative adverse impact on terrestrial, 
aquatic or migratory animals or vegetation, 
(b)  whether the development involves the clearing 
of riparian vegetation and, if so, whether the 
development will require— 
(i)  a controlled activity approval under the Water 
Management Act 2000, or 
(ii)  a permit under the Fisheries Management Act 
1994, 
(c)  whether the development will minimise or 
avoid— 
(i)  the erosion of land abutting a natural 
waterbody, or 
(ii)  the sedimentation of a natural waterbody, 
(d)  whether the development will have an adverse 
impact on wetlands that are not in the coastal 
wetlands and littoral rainforests area, 
(e)  whether the development includes adequate 
safeguards and rehabilitation measures to protect 
aquatic ecology, 
(f)  if the development site adjoins a natural 
waterbody—whether additional measures are 
required to ensure a neutral or beneficial effect on 
the water quality of the waterbody. 

(a) There are no direct, indirect or cumulative 
impacts expected.  

(b) Not applicable. 

(c)(i) The proposal would have no adverse 
erosion impacts to the land abutting a natural 
waterbody.   

(c)(ii) Erosion and sedimentation impacts from 
the minor amount of external construction will 
be minimised or avoided through a site-specific 
CEMP that would be prepared and 
implemented. 

(d) Not applicable. 

(e) A site-specific CEMP would be prepared and 
implemented. 

(f) Works would be undertaken from landside 
only to minimise any disturbance to water 
quality.  

 

(2)  Development consent must not be granted to 
development on land in a regulated catchment 
unless the consent authority is satisfied of the 
following— 
(a)  the direct, indirect or cumulative adverse 
impact on terrestrial, aquatic or migratory animals 

(a) Not applicable. 

(b) No impacts to aquatic reserves. 

(c) Not applicable. 
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BC SEPP Section Impact 

or vegetation will be kept to the minimum 
necessary for the carrying out of the development, 
(b)  the development will not have a direct, indirect 
or cumulative adverse impact on aquatic reserves, 
(c)  if a controlled activity approval under the Water 
Management Act 2000 or a permit under the 
Fisheries Management Act 1994 is required in 
relation to the clearing of riparian vegetation—the 
approval or permit has been obtained, 
(d)  the erosion of land abutting a natural 
waterbody or the sedimentation of a natural 
waterbody will be minimised, 
(e)  the adverse impact on wetlands that are not in 
the coastal wetlands and littoral rainforests area will 
be minimised. 

(d) The proposal would have no adverse 
erosion impacts to the land abutting a natural 
waterbody. A site-specific CEMP would be 
prepared and implemented.  

(e) Not applicable. 

6.8 Flooding 

(1)  In deciding whether to grant development 
consent to development on land in a regulated 
catchment, the consent authority must consider the 
likely impact of the development on periodic 
flooding that benefits wetlands and other riverine 
ecosystems. 

No changes to periodic flooding as a result of 
the proposal. 

(2)  Development consent must not be granted to 
development on flood liable land in a regulated 
catchment unless the consent authority is satisfied 
the development will not— 
(a)  if there is a flood, result in a release of 
pollutants that may have an adverse impact on the 
water quality of a natural waterbody, or 
(b)  have an adverse impact on the natural 
recession of floodwaters into wetlands and other 
riverine ecosystems. 

(a) No adverse impacts on water quality are 
expected from the proposal. 

(b) No adverse impacts to wetlands or riverine 
ecosystems are expected. 

6.9 Recreation and public access 

(1)  In deciding whether to grant development 
consent to development on land in a regulated 
catchment, the consent authority must consider— 
(a)  the likely impact of the development on 
recreational land uses in the regulated catchment, 
and 
(b)  whether the development will maintain or 
improve public access to and around foreshores 
without adverse impact on natural waterbodies, 
watercourses, wetlands or riparian vegetation. 

(a) Not applicable. 

(b) Not applicable. 

(2)  Development consent must not be granted to 
development on land in a regulated catchment 
unless the consent authority is satisfied of the 
following— 
(a)  the development will maintain or improve 
public access to and from natural waterbodies for 
recreational purposes, including fishing, swimming 
and boating, without adverse impact on natural 
waterbodies, watercourses, wetlands or riparian 
vegetation, 

(a) Not applicable. 

(b) Not applicable. 

(c) Not applicable. 
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BC SEPP Section Impact 

(b)  new or existing points of public access between 
natural waterbodies and the site of the 
development will be stable and safe, 
(c)  if land forming part of the foreshore of a 
natural waterbody will be made available for public 
access as a result of the development but is not in 
public ownership—public access to and use of the 
land will be safeguarded. 

6.28 General 

(1)  In deciding whether to grant development 
consent to development in the Foreshores and 
Waterways Area, the consent authority must 
consider the following— 
(a)  whether the development is consistent with the 
following principles— 
(i)  Sydney Harbour is a public resource, owned by 
the public, to be protected for the public good, 
(ii)  the public good has precedence over the 
private good, 
(iii)  the protection of the natural assets of Sydney 
Harbour has precedence over all other interests, 
(b)  whether the development will promote the 
equitable use of the Foreshores and Waterways 
Area, including use by passive recreation craft, 
(c)  whether the development will have an adverse 
impact on the Foreshores and Waterways Area, 
including on commercial and recreational uses of 
the Foreshores and Waterways Area, 
(d)  whether the development promotes water-
dependent land uses over other land uses, 
(e)  whether the development will minimise risk to 
the development from rising sea levels or changing 
flood patterns as a result of climate change, 
(f)  whether the development will protect or 
reinstate natural intertidal foreshore areas, natural 
landforms and native vegetation, 
(g)  whether the development protects or enhances 
terrestrial and aquatic species, populations and 
ecological communities, including by avoiding 
physical damage to or shading of aquatic 
vegetation, 
(h)  whether the development will protect, maintain 
or rehabilitate watercourses, wetlands, riparian 
lands, remnant vegetation and ecological 
connectivity. 

(a) The proposal is an upgrade of a building 
which is not publicly accessible, however the 
design for the lift has considered the visual 
impacts to the surrounding Sydney Harbour 
foreshore landscape. 

(b) Not applicable. 

(c) No adverse impacts are expected.  

(d) The proposal does not change existing land 
uses. 

(e) Not applicable as the proposal is primarily 
an internal refurbishment of an existing 
building. 

(f) Not applicable. 

(g) Not applicable. 

(h) Watercourses (Sydney Harbour) would be 
protected during construction and operation of 
the proposal. 
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4.3.5 State Environmental Planning Policy (Resilience and 
Hazards) 2021 

The proposal is located within the coastal environment area and the coastal use area under the 
State Environmental Planning Policy (Resilience and Hazards) 2021 (RH SEPP). Development 
on land within the coastal environment area (Section 2.10) and land within the coastal use 
area (Section 2.11) are not allowed except for land that is within the Foreshores and 
Waterways Area within the meaning of the BC SEPP. The site is located within the Foreshores 
and Waterways Area. Therefore, Section 2.10 and 2.11 provisions of the Resilience and 
Hazards SEPP are not applicable. The proposal would not have potential adverse impacts to the 
foreshore area and is consistent with the aims of the BC SEPP. 

Chapter 4 of the RH SEPP applies to the whole of the State and aims to promote the 
remediation of contaminated land for the purpose of reducing the risk of harm to human health 
or any other aspect of the environment by specifying when consent is required, and when it is 
not required, for a remediation work. 

In accordance with Chapter 4 of the RH SEPP, a consent authority must not consent to the 
carrying out of any development on land unless it has considered whether the land is 
contaminated and, if the land is contaminated, it is satisfied that the land is suitable in its 
contaminated state for the purpose for which the development is proposed to be carried out. A 
Geotechnical and Soil Contamination Investigation has been carried out for the site, refer to 
Section 6.4 and Appendix F for further discussion on soil contamination. 

4.3.6 Sydney Local Environmental Plan 2012 
As the land is subject to the TI SEPP, the Sydney Local Environmental Plan 2012 (LEP) is not a 
relevant environmental planning instrument for the site and does not apply to the proposal. 
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5. Consultation 

5.1 Government Agency Consultation 
Port Authority invited written feedback from Heritage NSW via letter dated 9 October 2024. 
Written advice was provided on 11 November 2024. Refer to copies of correspondence in 
Appendix C. Prior to receiving the response, two meetings were held with Heritage NSW on 23 
October 2024 and 31 October 2024. Comments raised by Heritage NSW and the responses are 
summarised in Table 5-1.  

Table 5-1 Heritage NSW comments 

Heritage NSW Comment Response 

The SoHI could be strengthened by including a 
detailed visual impact assessment. 

A qualitative visual impact assessment has 
been prepared by Worley Consulting to 
document the potential construction and 
operational phase visual impacts of the 
proposal, and is included in Section 6.2 of this 
REF.  

Include an options analysis in the REF that sets out 
how the proposed lift design and location has been 
selected, and how heritage considerations have 
been balanced in this decision making. 

See Section 2.3 of this REF. 

The SoHI should incorporate the detailed 
significance assessment of the Moore’s Wharf 
Building, which was completed as part of the Port 
Authority’s recent update to its s170 register.  

Heritage NSW recommend that: 

 The grading of significance of different features 
of the building (as established through the 
detailed significance work already undertaken) 
is incorporated into detailed heritage 
management recommendations that form the 
basis for instruction to contractors. 

 Where possible, existing penetrations to 
heritage fabric are reused. Creating new 
penetrations, for example for plumbing and 
electrical services, should be avoided. 

 The architect should provide detailed plans of 
proposed fix points to help avoid unnecessary 
impacts. 

 A detailed heritage induction is provided to all 
construction workers. 

 Hold points are developed to provide 
opportunities for the heritage architect to 
inspect works and to help avoid unintended 
impacts to the heritage fabric. 

The grading of significance will be incorporated 
into a future maintenance plan for Moore’s 
Wharf, in accordance with the Heritage Asset 
Management Strategy (HAMS) for Port 
Authority. The details of the proposal and the 
SoHI were informed by the detailed 
significance assessment.  

All other recommendations have been added 
as mitigation measures in this REF.  
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Heritage NSW Comment Response 

 The height of the lift well structure is reduced if 
possible, noting that the mechanics of the lift 
are a constraint in this regard. 

Potential archaeological values and impacts need to 
be assessed.  

A desktop assessment of the potential for historical 
or maritime archaeological deposits should be 
conducted to inform the REF.  

Historical and maritime archaeological assessments 
should be prepared by suitably qualified and 
experienced historical and maritime archaeologists 
(respectively) in accordance with the guidelines 
Archaeological Assessment (1996) and Assessing 
Significance for Historical Archaeological Sites and 
Relics (2009). Any maritime archaeological works 
must be undertaken by a suitably qualified and 
experienced maritime archaeologist as defined in 
the Australasian Institute for Maritime Archaeology 
Code of Ethics s 2 e. 

A HAA, including a MADA will be undertaken 
prior to lift excavation works to assist in 
determining the potential for archaeological 
remains and relics to be present within the lift 
pit area. Any requirements arising out of the 
HAA (including MADA) will be undertaken as 
part of the project. 

The construction contractor is to include 
additional mitigation measures (if any) from 
the HAA and MADA into their CEMP. 

Heritage NSW is able to provide further advice on 
future proposed relocation of the anchors. 

Noted.  

5.2 Transport and Infrastructure SEPP Consultation 
Part 2.2 General, Division 1 of the TI SEPP prescribes consultation to be undertaken by a 
public authority prior to the commencement of certain activities. A review of the TI SEPP 
consultation requirements for the proposal is provided in Table 5-2.  

Table 5-2 TI SEPP consultation checklist 

Development 
type 

Potential impact Yes / 
No 

If ‘yes’ consult 
with 

TI SEPP 

Stormwater Are the works likely to have a 
substantial impact on the stormwater 
management services which are 
provided by council?  

No City of Sydney 
Council 

Section 
2.10(1)(a) 

Traffic Are the works likely to generate 
traffic to an extent that will strain the 
capacity of the existing road system 
in a local government area? 

No City of Sydney 
Council 

Section 
2.10(1)(b) 

Sewerage 
system 

Will the works involve connection to a 
council owned sewerage system? If 
so, will this connection have a 
substantial impact on the capacity of 
any part of the system? 

No City of Sydney 
Council 

Section 
2.10(1)(c) 

Water usage Will the works involve connection to a 
council-owned water supply system? 
If so, will this require the use of a 
substantial volume of water? 

No City of Sydney 
Council 

Section 
2.10(1)(d) 
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Development 
type 

Potential impact Yes / 
No 

If ‘yes’ consult 
with 

TI SEPP 

Temporary 
structures 

Will the works involve the installation 
of a temporary structure on, or the 
enclosing of, a public place which is 
under local council management or 
control? If so, will this cause more 
than a minor or inconsequential 
disruption to pedestrian or vehicular 
flow? 

No City of Sydney 
Council 

Section 
2.10(1)(e) 

Road & footpath 
excavation 

Will the works involve more than 
minor or inconsequential excavation 
of a road or adjacent footpath for 
which council is the roads authority 
and responsible for maintenance? 

No City of Sydney 
Council 

Section 
2.10(1)(f) 

Local heritage Is there a local heritage item (that is 
not also a State heritage item) or a 
heritage conservation area in the 
study area for the work?  
If yes, does a heritage assessment 
indicate that the potential impacts to 
the heritage significance of the 
item/area are more than minor or 
inconsequential? 

No City of Sydney 
Council 

Section 2.11 

Flood liable land Is the work located on flood liable 
land? If so, will the works change 
flood patterns to more than a minor 
extent? 

No City of Sydney 
Council 

Section 2.12 

Flood liable land Is the work located on flood liable 
land? (to any extent). If so, do the 
works comprise more than minor 
alterations or additions to, or the 
demolition of, a building, emergency 
works or routine maintenance? 

No State Emergency 
Services 
 

Section 2.13 

Development 
with impacts on 
certain land 
within the 
coastal zone  

Is the proposal within a coastal 
vulnerability area and is inconsistent 
with a certified coastal management 
program applying to that land?  

No City of Sydney 
Council 

Section 2.14 

National parks 
and reserves 

Is the work adjacent to a national 
park or nature reserve, or other area 
reserved under the National Parks 
and Wildlife Act 1974, or on land 
acquired under that Act? 

No Environment and 
Heritage Group, 
DCCEEW 

Section 
2.15(2)(a)   

Land zoned E1 
or equivalent 

Is the work on land in Zone E1 
National Parks and Nature Reserves 
or in a land use zone equivalent to 
that zone? 

No Environment and 
Heritage Group, 
DCCEEW 

Section 
2.15(2)(b) 

Artificial light Would the work increase the amount 
of artificial light in the night sky and 
that is on land within the dark sky 
region as identified on the dark sky 
region map? (Note: the dark sky 

No Director of the 
Siding Spring 
Observatory 

Section 
2.15(2)(d) 
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Development 
type 

Potential impact Yes / 
No 

If ‘yes’ consult 
with 

TI SEPP 

region is within 200 kilometres of the 
Siding Spring Observatory) 

Defence 
communications 
buffer land 

Is the work on buffer land around the 
defence communications facility near 
Morundah? (Note: refer to Defence 
Communications Facility Buffer Map 
referred to in section 5.15 of Lockhart 
LEP 2012, Narrandera LEP 2013 and 
Urana LEP 2011. 

No Secretary of the 
Commonwealth 
Department of 
Defence 

Section 
2.15(2)(e) 

Mine 
subsidence land 

Is the work on land in a mine 
subsidence district within the 
meaning of the Mine Subsidence 
Compensation Act 1961? 

No Subsidence 
Advisory NSW 

Section 
2.15(2)(f) 

Willandra Lakes 
region world 
heritage 
property 

Is the development on, or reasonably 
likely to have an impact on, a part of 
the Willandra Lakes Region World 
Heritage Property? 

No The World 
Heritage Advisory 
Committee and 
Heritage NSW 

Section 
2.15(2)(g) 

Western 
Parkland City 
land 

Is the development within a Western 
City operational area specified in 
Schedule 2 of the Western Parkland 
City Authority Act 2018, with a capital 
investment value of $30 million or 
more? 

No The Western 
Parkland City 
Authority 
constituted under 
that Act. 

Section 
2.15(2)(h) 

5.3 Future Consultation 
The REF would not be publicly displayed for comment; however, the certified REF would be 
published on Port Authority’s website in accordance with Section 171(4) of the EP&A 
Regulation. 

On-site workers, local residents and businesses surrounding the site would be notified by Port 
Authority prior to each stage of construction, as required. 
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6. Environmental Assessment 

This Section provides a description of the potential impacts (construction and operation) 
associated with the facilitation of the proposal. For each likely impact, an assessment is 
undertaken to ascertain how the proposal would impact the existing environment with 
mitigation measures to alleviate the impacts included in Section 7. 

This environmental impact assessment has been undertaken in accordance with Section 171 of 
the EP&A Regulation. A checklist of the Section 171 factors and how they have been 
specifically addressed in this REF is included at Section 4.2.2. 

6.1 Heritage 
A SoHI has been prepared by Heritage 21 to assess the potential heritage impacts of the 
proposal. A summary of the SoHI is included below and a copy provided in Appendix B.  

6.1.1 Existing Environment 

6.1.1.1 Heritage Listings on the Site 
There are two heritage listings found on the site (on Lot 51 DP1213772) which are listed in 
Table 6-1 and the curtilage of the Moore’s Wharf building is shown hatched in red in Figure 
6-1. 

Table 6-1 Heritage Listings on the Site 

List Item Name Address Significance Item No 
Port Authority of 
NSW Section 170 
Heritage and 
Conservation 
Register 

Moore’s Wharf 
Building 

4 Towns Place, 
Millers Point 

State 4560018 

Port Authority of 
NSW Section 170 
Heritage and 
Conservation 
Register 

Two mooring 
anchors 

4 Towns Place, 
Millers Point 

Local 5063342 
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Figure 6-1 Port Authority s170  heritage register listings, with Port Authority land ownership outlined in 
blue. (Source: Port Authority) 

It is noted that the Moore’s Wharf Building was relocated to the north-east in the late 1970s 
and the fourth bay was not relocated, hence, the reconstructed building only features three 
bays (Figure 6-2 and Figure 6-3). 

 

Figure 6-2 1965 aerial view of the site – former location of the Moore’s Wharf building (Source: NSW 
Government Spatial Services in Heritage 21, 2024) 

Two Mooring 
Anchors 
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Figure 6-3 The site during reconstruction in circa 1980 (Source: R.J. Lampert & M.C. Truscott in Heritage 
21, 2024)  

6.1.1.2 Heritage listings in the Vicinity of the Site 
There are a number of heritage listings in the vicinity of the site which are detailed below and 
shown in Figure 6-4: 

Schedule 5 of the LEP: 

 Sandstone wall and stairs including iron palisade fence (I877) 

 Terrace group, Dalgety Terrace (7-13A Dalgety Rod) including interiors (I878) 

 Terrace group (15-35A Dalgety Road) including interiors” (I879) 

 Retaining Wall (I933) 

 Millers Point Conservation Area (C35) 

State Heritage: 

 Walsh Bay Wharves Precinct (SHR #0059) 

 Millers Point and Dawes Point Village Precinct (SHR #01682) 
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Figure 6-4 Heritage items and conservation areas in the vicinity of the site (Source: NSW Planning Portal, 
2024) 

It should be noted that within Heritage 21’s assessment it was stated that the proposal is not 
located within the visual catchment of most of the listed heritage items. The potential impact 
towards heritage items had been limited to the Two Mooring Anchors (Item 5063342), the 
Walsh Bay Wharves Precinct (SHR #0059) and the Millers Point and Dawes Point Village 
Precinct (SHR #01682). 

The in-depth discussion regarding these items can be found in Heritage 21’s SoHI.  

6.1.1.3 Historical Archaeological Potential 
Historical archaeological potential is defined as the potential of a site to contain significant 
archaeological remains, including works or relics as identified in the Heritage Act 1977. The 
assessment of historical archaeological potential is based on the identification of former land 
uses and evaluating whether subsequent actions (either natural or human) may have impacted 
on archaeological evidence for these former land uses. Knowledge of previous archaeological 
investigations, understanding of the types of archaeological remains likely to be associated 

SHR #0059 

SHR #01682 

C35 
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with various land uses, and the results of site inspection are also taken into consideration 
when evaluating the potential of an area to contain archaeological remains. 

A HAA, including a MADA will be undertaken prior to lift excavation works to assist in 
determining the potential for archaeological remains and relics to be present within the lift pit 
area. Any requirements arising out of the HAA (including MADA) will be undertaken as part of 
the project. 

The construction contractor is to include additional mitigation measures (if any) from the HAA 
and MADA to their CEMP. 

6.1.2 Potential Impacts 

6.1.2.1 Built Heritage 
A summary of the potential impacts from the SoHI is reproduced below: 

“The proposed alterations and additions to the Moore’s Wharf Building would include the 
introduction of an external lift to the western elevation of the building to facilitate dignified 
access for all building users, and a major internal refurbishment which would involve an 
improved layout to the Ground and First floors. These works would enhance the capability 
of the operations function by facilitating improved access and a new internal layout. The 
marine operations base has established a 24-hour active and high functioning 
environment, which demands reliable access and a fit-for-purpose layout. The proposed 
alterations and additions to the Moore’s Wharf building have been designed to meet these 
requirements, whilst also giving the utmost consideration to the significance and heritage 
values of the building.  

In the opinion of Heritage 21, the proposed alterations and additions to the Moore’s Wharf 
Building would have a minimal impact to the significance of the building, the adjacent 
heritage item or conservation areas in the vicinity. The proposal would not detract from the 
original form, character, scale or presentation of this building, which is considered to be of 
state significance. 

In order to ensure maximum conservation of the Moore’s Wharf Building, mitigation 
measures should be introduced including, but not limited to, the ongoing use of a heritage 
consultant during project delivery, the use of heritage tradespeople, temporary protection 
measures, stop works procedures in the event of unexpected finds or damages, a heritage 
induction to the site, and consultation with Heritage NSW.” 

6.1.2.2 Archaeology 
Based on the site history and the significance assessment, the relocated Moore’s Wharf 
building, and its immediate surrounds are situated on reclaimed land, which is unlikely to 
contain sub-surface archaeological deposits due to past land disturbance within the small 
excavation footprint. The Two Mooring Anchors and other remaining industrial relics on the site 
include the hoist beams on the gable frontages and the hoisting system to the east elevation, 
which would not be impacted by the proposal according to the SoHI. 
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Nevertheless, and in accordance with comments received from Heritage NSW, a HAA, including 
a MADA will be undertaken prior to lift excavation works to assist in determining the potential 
for archaeological remains and relics to be present within the lift pit area. Any requirements 
arising out of the HAA (including MADA) will be undertaken as part of the project 

The construction contractor is to include additional mitigation measures (if any) from the HAA 
and MADA into their CEMP. 

6.2 Visual Amenity 
A qualitative visual impact assessment has been prepared by Worley Consulting to document 
the potential construction and operational phase visual impacts of the proposal. 

6.2.1 Existing Environment 
The site is currently owned and managed by Port Authority and it currently serves as a base 
for marine operations. Located on the historic Walsh Bay waterfront in Sydney, the building 
integrates into the maritime character of Millers Point. The site lies near the reconstructed 
Barangaroo Reserve and overlooks a prominent section of Sydney Harbour. This area is 
characterised by a mix of historic and modern architectural elements, where the sandstone 
face of Moore’s Wharf stands as a landmark heritage feature. Constructed from quarried 
sandstone in the early Victorian style, the three-story Moore’s Wharf building represents a 
visual statement with masonry and traditional truss roofline. Its natural materials and muted 
colors blend with the surrounding landscape, enhancing the site’s connection to the waterfront.  

6.2.2 Potential Impacts 

6.2.2.1 Construction 
Temporary and minor visual impacts would be associated with the construction phase. Visual 
impacts of the site compound, ancillary/storage facilities would be minimised through the use 
of construction site fencing or hoarding that would shield tools and equipment in use behind 
the hoarding. Increased site traffic and construction activities would lead to a temporary 
reduction in visual amenity. Impacts would reduce as viewing distance and screening 
vegetation increase. Furthermore, these visual impacts would be of a temporary nature, 
located within a restricted access facility and would reduce for all viewpoints once works finish 
and the construction areas made good. 

6.2.2.2 Operation 
A qualitative visual impact assessment of the proposal on the surrounding areas has been 
conducted. The assessment has identified and evaluated the existing visual environment, key 
views and view types before progressing to an assessment of quantitative and qualitative 
criteria using best practice methodology. 

The operational impacts of the proposal are rated using the landscape character and visual 
impact grading matrix from EIA-N04 (Figure 6-5). 
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Figure 6-5 Landscape character and visual impact rating matrix (Source: Transport for NSW, 2023) 

The visual catchment of the proposal is defined by existing buildings, topography and 
surrounding vegetation and the harbour. The visual envelope map with the eight selected 
viewpoints is presented in Figure 6-6 and Figure 6-7. The lift structure would also be visible to 
the public and vessels when on the harbour.  

 

Figure 6-6 Location of the six nearby viewpoints with the visual envelope represented by the light blue 
shaded areas (Base map source: Nearmap, 2024) 
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Figure 6-7 Location of the two distant viewpoints with the visual envelope represented by the light blue 
shaded areas (Base map source: Nearmap, 2024) 

Table 6-2 presents the summary of the visual impact analysis for the viewpoints. It is noted 
images from Google Maps have been utilised for viewpoints 7 and 8 due to their location. The 
highest visual impact was identified for the public pathway within Barangaroo Reserve (north), 
near the entry to the Barangaroo Harbour Pool – Marrinawi Cove, due to its proximity to the 
proposal (i.e. direct view to the new external lift and connecting structure. In addition, as the 
Barangaroo Reserve is public open recreation space this increases the visual receiver 
sensitivity and therefore increases the overall rating impact rating to High. Users of the 
harbour would also have intermittent direct views of the when passing by the site. 

The visual and heritage impacts of the external lift design has been mitigated as far possible 
based on the options analysis as discussed in Section 2.3. The impacts are considered 
acceptable as the original form, character, scale or presentation of the building have been 
respected and the new structure is not intrusive to its context and setting. 
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6.3 Noise and Vibration 
The noise and vibration section of the REF is based on consideration of the NSW Interim 
Construction Noise Guideline (ICNG) (Department of Environment and Climate Change, 2009) 
and the Construction Noise and Vibration Guideline (CNVG) (Roads and Maritime Services, 
2016) and includes a summary of results from use of the TfNSW Construction Noise Estimator.  

6.3.1 Existing Environment and Criteria 

6.3.1.1 Sensitive Receivers 
The site is surrounded by a mix of commercial and residential properties located to the south 
at Millers Point/Walsh Bay/Barangaroo, by Barangaroo Reserve to the west and by Sydney 
Harbour to the north and east. A representative selection of the potentially closest impacted 
receivers is shown in Table 6-3. The distances are the closest distances measured from the 
middle of the Moore’s Wharf Building to the edge of the sensitive receiver sites which are 
shown in Figure 6-8 which provides the representatives distances used for the Construction 
Noise Estimator.  

The site is located on a waterfront and is already affected by a number of intermittent marine 
noise sources, in addition to nearby commercial, road and air traffic noise sources. 

Table 6-3 Potentially impacted closest receivers 

Potentially impacted 
sensitive receivers 

Type of receiver Approximate distance from 
development 

4 Towns Place, Barangaroo Commercial 0 m 
Marrinawi Cove Active Recreation  38 m 
Walumil Lawns (Barangaroo 
Reserve north) 

Passive Recreation  67 m 

Pier 8/9, Walsh Bay Commercial 109 m 
6 Towns Place, Barangaroo Residential 130 m 
1 Towns Place, Barangaroo Mixed residential and 

commercial 
131 m 
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Figure 6-8 Location of closest potentially impacted receivers (Source: Nearmap, 2024) 

6.3.1.2 Background Noise Monitoring  
Day time noise measurements were undertaken by Acoustic Logic in 2010 around the sensitive 
receiver groups near Barangaroo Reserve, including at Pier 8 and 9, Towns Place and Dalgety 
Road, to benchmark the prevailing noise environment. Noise monitoring was undertaken at 
locations representing the most sensitive receiver groups between 21 May 2010 and 25 May 
2010. 

Hence, the daytime background noise level at these locations obtained from the measurements 
are summarised in Table 6-4. A number of 15-minute noise recordings were made at each 
location between 7am to 5pm on weekdays. The typical lowest levels are presented and used 
to establish noise goals where there was a significant variation in the measured background 
noise levels. 

Table 6-4 Measured daytime background noise levels (Acoustic Logic, 2010) 

Location Day Background Noise Level dB(A) L90  
Commercial receivers on Hickson Road (in 
vicinity of site near Barangaroo Reserve) 

53 

Commercial receivers on Dalgety Road 52 
Commercial and residential receivers on 
Towns Place 

53 

Commercial receivers on Pier 8/9 52 
 

 

Pier 8/9 

6 Towns Place 

1 Towns Place 

Marrinawi Cove 
Walumil Lawns 

Moore’s 
Wharf 
Building 
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More recently, a noise and vibration assessment was conducted by Arup (2017), for the 
development of the Walsh Bay Arts and Cultural Precinct (SSDA 8671).   

Short-term and long-term measurement locations undertaken by Arup (2017) that are most 
representative of the nearby sensitive receivers and coincide generally with the results of the 
Acoustic Logic (2010) report, being located in the same precinct with similar noise sources, 
include: Meas. 5 (on the kerb of Hickson Road outside Pier 6/7) and Meas. 6 (on the wharf at 
Pier 6).  

Arup (2017) undertook long-term noise monitoring from Tuesday 8 August to Wednesday 23 
August 2017 and Friday 1 September to Wednesday 6 September 2017. The background noise 
levels adopted for the proposal (Meas. 5) are shown in Table 6-5 below. 

Table 6-5 Rating background noise levels at Meas. 5 and Meas. 6 (Arup, 2017) 

Location Background Noise Level dB(A) L90 
Day Evening Early Night Late Night 

Meas. 5 54 50 48 45 
Meas. 6 49 47 44 42 

 

The background noise levels in Table 6-5 are consistent with the typical measured background 
daytime background levels presented in Table 6-4 and the Acoustic Logic (2010) report.   

6.3.1.3 Construction Noise Management Levels 
The ICNG and the Draft Construction Noise Guideline (NSW EPA, 2020) provide a framework to 
consider the impacts of construction noise on residential receivers and other types of receivers 
including commercial and recreational receivers. Noise Management Levels (NML) provide a 
noise criterion for construction.   

Table 6-6 identifies the NMLs for residential receivers generated from the Construction Noise 
Estimator for the proposal based on the Meas. 5 background levels from Arup (2017) and the 
ICNG recommended NMLs including out of hour work (OOHW). As indicated, the existing noise 
background levels on the kerb of Hickson Road outside Pier 6/7 (Meas. 5) are most 
representative of the nearby sensitive receivers to the proposal.   

Table 6-6 NMLs for Residential receivers 

Location/Receiver NMLs LAEQ(15min) (dBA) 
Day Day (OOHW) Evening 

(OOHW) 
Night (OOHW) 

Meas. 5 64 59 55 50 
Note: Day is defined as Monday to Friday (7am-6pm) and Saturdays (8am-1pm). Day (OOHW) is defined as Saturdays (7am-8am and 
1pm-6pm) and Sundays/Public Holidays (8am-6pm). Evening is defined as Monday to Friday, Saturdays and Sunday/Public Holidays 
(6pm-10pm). Night is defined as Monday to Friday (10pm-7am), Saturdays (10pm-8am) and Sunday/Public Holidays (6pm-7am).   
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For commercial receivers (offices, retail outlets), the NMLs are the same for standard and 
outside standard hours which is 70 LAeq(15min) (dBA). For recreation receivers, the NMLs are 65 
LAeq(15min) (dBA) and 60 LAeq(15min) (dBA) for active and passive recreation, respectively.   

Appendix E of the CNVG identifies that the sleep disturbance distance for demolition, piling and 
related works (referred to in Construction Noise Estimator as the “Bridge works” construction 
scenario) is LAmax 65 dB(A) external at 200 m for open window. 

6.3.1.4 Construction Vibration Criteria 
Construction vibration is assessed in terms of human discomfort, disruption to sensitive 
equipment, and structural damage. The CNVG provides a guide for minimum working distances 
for typical items of vibration intensive plant and this information is reproduced in Table 6-7. 
The minimum distances are quoted for both: 

 Cosmetic damage based on British Standard 7385-2-1993 Evaluation and measurement 
for vibration in buildings part 2. 

 Human comfort based on the publication Assessing Vibration: A Technical Guideline 
(Department of Environment and Conservation [DEC], 2006) 

Table 6-7 Recommended minimum working distances for vibration intensive plant from sensitive receiver 

Plant Item Rating/Description Minimum working distance 
Cosmetic damage 

(BS 7385) 
Human Response 

(DEC, 2006) 
Vibrator Roller < 50 kN (Typically 1-

2 tonnes) 
5 m 15 m to 20 m 

< 100 kN (Typically 
2-4 tonnes) 

6 m 20 m 

< 200 kN (typically 
2-4 tonnes) 

12 m 40 m 

< 300 kN (Typically 
7-13 tonnes) 

15 m  100 m 

> 300 kN (Typically 
13-18 tonnes) 

20 m 100 m 

> 300 kN (> 18 
tonnes) 

25 m 100 m 

Small Hydraulic 
Hammer 

(300kg – 5 to 12t 
excavator) 

2 m 7 m 

Medium Hydraulic 
Hammer 

900kg – 12 to 18t 
excavator) 

7 m 23 m 

Large Hydraulic 
Hammer 

(1600kg – 18 to 34t 
excavator) 

22 m 73 m 

Vibratory Pile Driver Sheet Piles 2 m to 20 m 20 m 
Pile Boring <800mm 2 m (nominal) 4 m 
Jackhammer Handheld 1 m (nominal) 2 m 
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6.3.2 Potential Impacts 

6.3.2.1 Construction Noise 
The Construction Noise Estimator was used to determine the predicted noise levels for 
standard and outside standard work hours. The “Bridge works” scenario from the Construction 
Noise Estimator was selected to best represent the potential worse case impacts (exceedance 
of background levels by construction noise). It is noted that the adopted scenario is a worst 
case and unlikely scenario, when all the equipment comprising the scenario operate 
simultaneously. 

The closest representative distances as indicated in Table 6-3 were adopted for each sensitive 
receiver. Direct line of sight to receivers was adopted for the measurements. Construction 
traffic along the roads surrounding the site would be expected to be minor and within the ICNG 
NMLs. The magnitudes of noise exceedance are shown in Table 6-8, with red indicating a 
predicted noise level that exceeds the “Highly Noise Affected” (>75dB(A) criteria). 

Table 6-8 Description of Magnitude of Exceedances 

Description Exceedance above 
criteria dB(A) 

Predicted noise 
level, dB(A) 

Colour 
Scheme 

Noticeable 0-10 dB(A) -  

Clearly audible 10-20 dB(A) -  

Moderately intrusive 20-30 dB(A) -  

Highly intrusive >30 dB(A) -  

Highly noise affected - > 75 dB(A)  

The noise levels predicted using the Construction Noise Estimator for standard work hours for 
the proposed works are shown in  

Table 6-9. Noise estimator output sheets are included in Appendix E. 

Table 6-9 Predicted noise levels during standard work hours 

Sensitive 
receiver 

Receiver type NML (dB(A)) Predicted noise 
level LAeg (15 min) 

(dB(A)) 

Level Above 
NML dB(A) 

1 Towns Place Residential 64 66 2 
1 Towns Place Commercial 70 66 - 
4 Towns Place Commercial 70 93 23 
6 Towns Place Residential 55 66 11 
Marrinawi Cove Active Recreation 65 76 11 
Pier 8/9 Commercial 70 68 - 
Walumil Lawns Passive Recreation 60 72 12 
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The potentially most affected sensitive receiver is 4 Towns Place, Barangaroo due to its 
proximity, where occupants could experience noise levels exceeding the “Highly noise affected” 
criteria of more than 75 dB(A) predicted noise level. This commercial receiver is the Moore’s 
Wharf Building that would remain operational whilst construction is in progress. This would be 
mainly from potential noise impacts from the construction of the new external lift and 
connecting structure to the existing building. 

Occupants of 6 Towns Place and users of the Marrinawi Cove and Walumil Lawns could 
experience noise levels exceeding the “Clearly audible” criteria. This would be mainly from 
potential noise impacts from the construction of the new external lift and connecting structure 
to the existing building. 

The noise levels predicted using the Construction Noise Estimator for outside standard work 
hours for the proposed works are shown in Table 6-10. Noise estimator output sheets are 
included in Appendix E. 

Table 6-10 Predicted noise levels outside standard work hours (6pm – 7am) 

Sensitive 
receiver 

Receiver type NML 
(dB(A)) 

Period Predicted noise 
level LAeg (15 min) 

(dB(A)) 

Level Above 
NML dB(A) 

1 Towns Place Residential 59 Day (OOHW) 66 7 
55 Evening (OOHW) 66 11 
50 Night (OOHW) 66 16 

1 Towns Place Commercial 70 All 66 - 
4 Towns Place Commercial 70 All 93 23 
6 Towns Place Residential 59 Day (OOHW) 66 7 

55 Evening (OOHW) 66 11 
50 Night (OOHW) 66 16 

Marrinawi Cove Active 
Recreation 

65 All 76 11 

Pier 8/9 Commercial 70 All 68 - 
Walumil Lawns Passive 

Recreation 
60 All 72 12 

 

The results are similar for outside standard hours with the most affected receiver being the 
Moore’s Wharf Building itself. It is noted that the recreation areas would be largely unoccupied 
after sunset times. 

Overall, it is considered that noise impacts would be short-term and can be managed through 
the implementation of all reasonable and feasible mitigation measures for all construction 
activities to ensure that adverse noise impacts to occupants of the site and nearby sensitive 
receivers are minimised, as far as possible. 
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6.3.2.2 Construction Vibration 
A detailed assessment has not been undertaken at this stage of design, as the actual vibration 
levels would be dependent upon site and strata characteristics and specific construction 
equipment used. A preliminary assessment is provided below. 

Demolition works, lift excavation and piling and internal refurbishment works would have the 
potential to exceed cosmetic damage and human comfort criteria to the Moore’s Wharf 
Building. A detailed vibration assessment would be required prior to construction based on the 
final construction methodology and selected plant and equipment. 

Construction activities that cause vibration are not expected to occur within the minimum safe 
working distances for cosmetic damage and human comfort levels for nearby external 
structures or receivers and therefore no vibration impacts are expected. No further 
consideration of vibration management would be required for other nearby external structures. 

6.3.2.3 Operation 
The proposal would not generate any additional noise or vibration emissions than those 
currently occurring from the operational site. 

6.4 Soils, Contamination and Waste 
A Geotechnical and Soil Contamination Investigation was completed by D&N Geotechnical. A 
summary of this report is included below and a copy in Appendix F. A qualitative consideration 
of waste impacts has been included by Worley Consulting. 

6.4.1 Existing Environment 
Soils at the site are likely to comprise alluvial deposits (comprising sands, sandy clays and 
clayey sands) of variable depths overlying weathered sandstone. The immediate land-based 
landscape has been significantly disturbed by human activity along the waterfront. The NSW 
Geoscience ‘MinView’’ geological mapping viewer indicates that the site is underlain by human-
made fill with Hawkesbury Sandstone outcropping immediately to the south of the site. The 
observed ground conditions comprised land reclamation fill to a depth of 6.8 m, over 
approximately 2 m of Estuarine silts and sands, with then sandstone bedrock at a depth of 
approximately 8.9 m below current ground surface levels. 

For analytes with detected analyte concentrations, Relative Percentage Difference (RPDs) were 
within acceptable ranges with the following exceptions:  

 Concentrations of the metals Lead, Mercury and Zinc in the primary (parent) sample 
BH01_0.5-0.7 were 340 mg/kg, 2.4 mg/kg and 480 mg/kg respectively, whilst the 
concentrations of the same metals in the intra-laboratory duplicate sample QC01 were 
consistently lower (240 mg/kg, 0.8 mg/kg and 270 mg/kg respectively).  

 The concentration of the organochlorine pesticide DDT in primary (parent) sample 
BH01_0.5-0.7 (0.11 mg/kg) was lower than the concentration of the same COPC in the 
intra-laboratory duplicate sample QC01 (1.2 mg/kg).  
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 Concentrations of PAHs, benzo(a)anthracene, Benzo(b+j)fluoranthene, Fluoranthene 
and Pyrene (6.9 mg/kg, 4.2 mg/kg, 13 mg/kg and 14 mg/kg respectively) were 
consistently recorded higher in the intra-laboratory duplicate sample QC01 than the 
primary (parent) sample (3.1 mg/kg, 1.3 mg/kg, 6.8 mg/kg and 6.3 mg/kg 
respectively).The corresponding Total PAH1 and benzo(a)pyrene Toxicity Equivalent 
Quotient (TEQ2) also displayed RPD greater than the generally accepted limits (refer 
Table C1 footer).   

A search of the NSW EPA online contaminated land register identified no listed contaminated 
sites on or in the vicinity of the site. 

A review of the acid sulfate soil risk mapping in the SEED portal indicates that Sydney Harbour 
including the site has a high probability of occurrence of acid sulfate soils. 

Potential exists for the presence of potential asbestos containing materials and other 
hazardous materials within the internal and external areas of the Moore’s Wharf Building. Any 
hazardous materials uncovered would be identified, removed and disposed of in a controlled 
manner. 

The site is expected to generate waste streams from marine base operations including: 

 General waste. 

 Paper recycling. 

 Co-mingled recycling 

 E-waste and potential organic waste. 

 Excavated land-based spoil. 

There is the potential for litter to enter Sydney Harbour from general use of the site and 
adjoining foreshore area. 

6.4.2 Potential Impacts 

6.4.2.1 Construction 
The engineering design for lift pit excavation and footings is to be developed in line with the 
recommendations of the Geotechnical and Soil Contamination Investigation. The groundwater 
is expected to be saline at the site. On this basis it is expected that additional protection 
measures for inground steel and concrete structures would be required, particularly below 
groundwater levels. 

It is noted that there is potential for floods to affect the operation of the lift, however, due to 
the proximity of the site to the waterfront, it is expected that the lift pit would have to be a 
tanked structure, unless it can be demonstrated that harbour King Tide and/or flood levels 
would be lower than the base of the permanent structure. 
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The current land use is considered consistent with the “Commercial/industrial, includes 
premises such as shops, offices, factories and industrial sites” as described in Schedule B1 
(Investigation Levels for Soil and Groundwater) of the ASC NEPM (1999, amended 2013). 

Sensitive receptors would include:  

 Construction workers undertaking excavation and construction activities during the 
proposed redevelopment.  

 Intrusive maintenance workers conducting incidental maintenance activities during the 
operational period.  

 Onsite staff; and  

 Current and future itinerant visitors during the operational period.   

Noting the limited area to be affected by the proposed construction is attached to the existing 
building structure and the surrounding area is either paved or landscaped, risks to ecological 
receptors were not assessed. 

The NSW Waste Classification Guidelines (2014) provides a framework for assessing and 
classifying wastes. For the purpose of classifying fill material, the guidance provided in Part 1 
of the Waste Classification Guidelines is applicable. A preliminary (indicative) waste 
classification for excavated Soils was undertaken. Asbestos was not detected in the samples 
analysed therefore excavated soils are not expected to require pre-classification as special 
waste (asbestos waste). No total or leached analytical result exceeded the Specific 
Contaminant Concentration (SCC) or Toxicity Characteristic Leaching Procedure (TCLP) 
thresholds for general solid waste therefore the excavated soils are considered likely to be 
suitable for off-site disposal, to a licensed receiving facility, as General Solid Waste (non-
putrescible).An updated waste classification will be required to be undertaken by the 
contractor for all soil and soil impacted material that will require offsite disposal.  

The small scale of the proposed works in relation to disturbing soils is low. Based on these 
volumes of excavation and earthworks proposed, the risk of acid sulfate soils being oxidised is 
considered negligible. 

6.4.2.2 Operation 
Operational impacts regarding soil and contamination are not expected to change from the 
current uses of the site. Operational waste reduction is also proposed in terms of specified 
waste streams, volumes and the quantity of the bins to efficiently manage general waste, 
recycling (glass, metal, plastic), recycling (paper, cardboard), kitchen/organics and E-waste. 
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6.5 Other Impacts 
Other potential environmental impacts are discussed in Table 6-11. 

Table 6-11 Other Impacts 

Environmental 
Factor 

Existing Environment Potential Impacts 

Air quality and 
greenhouse gas 
emissions 

The nearest air quality monitoring station 
is located in Rozelle and forms part of the 
Sydney East monitoring network. A review 
of the air quality data for this station 
indicates that on average the air quality is 
categorised as good across the monitored 
air pollutants and meteorological 
variables. 

The proposal has the potential for 
minor short-term air quality impacts 
during construction such as: 
 Minor generation of dust emissions 

from land-based construction 
 Minor generation of engine 

exhaust emissions and fugitive 
refueling emissions from 
construction vehicles. 

Traffic and 
transport 

Access to the site is via Towns Place 
access road, providing access to staff and 
service vehicles car parking. Access is 
controlled by security gates and security 
personnel. Pedestrian and bicycle access 
is available throughout the Walsh Bay 
Wharves Precinct and surrounds. The site 
is also well serviced by nearby public 
transport options, including busses and 
ferry and metro services available at 
Barangaroo. 
Near to the southern end of the site is the 
Towns Place Wharf, which is currently 
closed but typically operates as a TfNSW 
Charter Wharf. It is noted the wharf is 
bookable as two wharves namely Towns 
Place Wharf East and West and the overall 
length of the wharf is about 46m. 

The proposal is anticipated to 
generate a low number of contractor 
and delivery vehicles to undertake 
the construction works, which are not 
anticipated to impact the existing 
road network performance. 
Contractors are to utilise on-site 
parking or public transport where 
possible. Nearby offsite parking is 
available in paid parking facilities or 
paid kerb-side parking. 
Traffic and pedestrian management 
would be required on site as the site 
would remain in operation by Port 
Authority staff and visitors as well as 
contractors. 

Water quality Water quality within the harbour in the 
vicinity of the site is largely influenced by 
point source water pollution such as 
stormwater drainage outlets and diffuse 
water pollution such as urban runoff that 
does not enter stormwater drains. 

It is not expected that there would be 
water quality impacts to the adjoining 
harbour as a result of this proposal 
due to its location and small scale. 
This is further reduced by proper 
waste management and not working 
in extreme conditions like storm 
events or high wind conditions.   

Socio-economic The proposed area and its surrounding 
cater to commercial, tourism and 
residential development. The building 
holds an important socio-economic role 
for management of the Sydney Harbour 
port as a hub for international trade and 
maritime logistics within New South 
Wales. 

There may be minor and temporary 
impacts to visitors in the area due to 
the construction process, however, 
this is not expected and would be 
temporary. 
The proposal would have positive 
socio-economic impacts during 
operation through improved building 
layout and accessibility. 

Cumulative 
impacts 

The proposed area and its surroundings 
have already seen major developments 
over the years. Most large-scale 
development is situated away from the 
site.  

Due to the small scale of the 
proposed work, it is not expected  
that there would be any major 
cumulative impacts.  
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Environmental 
Factor 

Existing Environment Potential Impacts 

There are no known approved 
projects in the immediate vicinity of 
the proposed works. It is possible, 
that during construction the noise 
and vibration levels of construction 
would be higher than mentioned in 
this REF, however this would be due 
to surrounding developments.  
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7. Summary of Mitigation Measures 

The proposed mitigation measures to be implemented for the proposal are summarised in 
Table 7-1. 

Table 7-1 Summary of mitigation measures 

No. Impact Environmental Safeguards Responsibility Timing 

1 Design The height of the lift over run is to be 
reduced as far as possible to minimise 
heritage and visual impacts. 

Port Authority / 
Contractor 

Detailed design 
and pre-
construction of 
lift 

2 Sustainability Sustainability initiatives as described in the 
ESD Matrix (Appendix D) will be 
implemented to ensure the sustainability 
goals are being met for the project. 

Port Authority/ 
Contractor 

Detailed design, 
Construction 
and Operation 

3 Crown building 
work 
certification 

Port Authority to obtain a ‘For Construction’ 
design certified for BCA compliance, i.e. a 
‘Crown Certificate’. Port Authority shall be 
responsible for the BCA compliance 
inspections and final certification. 

Port Authority Pre-construction 
/ Construction 

4 Construction 
environmental 
management  

A Construction Environmental Management 
Plan (CEMP) is to be prepared to Port 
Authority’s satisfaction prior to works 
commencing to describe how the works will 
be managed through the construction phase 
in order to minimise and manage potential 
environmental impacts. 
The CEMP to be implemented will include:  
 A description of all activities to be 

undertaken on the site during the works, 
including an indication of stages and 
hold-points, where relevant.  

 Statutory and other obligations required 
to be fulfilled / met during the works, 
including all approvals, consultations and 
agreements required from authorities 
and other stakeholders. 

 An environmental risk assessment in 
order to identify potentially high risk 
construction activities. 

 Environmental management and 
mitigation practices and procedures to 
be implemented during each stage of the 
works. 

 Details of how the environmental 
performance of the works will be 
monitored, and what actions will be 
taken to address identified adverse 
environmental impacts. 

 Environmental incident management and 
reporting procedures and protocols. 

Contractor Pre-construction 
/ Construction 
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No. Impact Environmental Safeguards Responsibility Timing 

 A description of the roles and 
responsibilities for all relevant employees 
involved in the works.   

 Details of environmental training and 
awareness including site inductions. 

 Complaints handling procedure(s) during 
works and site preparation. 

The CEMP will be a working document, 
subject to ongoing review and update as 
necessary to respond to changes to any 
information contained in the CEMP or its 
sub-plans and to take account of events or 
circumstances which will or may affect the 
works. 

5 Construction 
environmental 
management  

On-site staff, local residents and businesses 
surrounding the site will be notified at least 
10 working days prior to the 
commencement of external construction 
activities. The contractor will provide the 
information needed to support any 
notification and consultation requirements. 

Contractor / 
Port Authority 

Pre-construction 

6 Construction 
environmental 
management  

All personnel working on site will receive a 
detailed heritage induction and training to 
ensure awareness of environment protection 
and impact mitigation requirements to be 
implemented during the activity. This will 
include up-front site induction and regular 
“toolbox” style briefings. 
Further, all staff and contractors working at 
the site will need to complete Port 
Authority’s online RapidGlobal inductions 
prior to commencing any work or activity at 
Moore’s Wharf, including: i. Contractor – 
WHS, Environment and Security Induction 
and iii. Moore’s Wharf Site induction. 
The heritage induction is to include briefings 
of onsite works staff in recognition of 
maritime heritage items (if any) and 
appropriate reporting, and management 
strategies. 

Contractor Pre-construction 
/ Construction 

7 Photographic 
archival 
recording 

To maintain a record of changes to the 
heritage item, prior to any alteration of the 
site, an archival photographic record is to be 
prepared in accordance with the relevant 
requirements of the NSW Heritage Office 
(2006) guidelines for the Photographic 
Recording of Heritage Items Using Film or 
Digital Capture. It is recommended that a 
copy of the archival photographic record be 
digitally stored by Port Authority. 

Port Authority / 
Contractor 

Pre-construction 

8 Heritage 
induction 

The Contractor, including all construction 
workers, must be briefed by the project’s 
Heritage Specialist on the heritage 
significance of the site, and any site-specific 
heritage matters/issues and approval 
documents prior to works commencing.  

Port Authority / 
Contractor 

Pre-construction 
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No. Impact Environmental Safeguards Responsibility Timing 

9 Construction 
noise and 
vibration 

Demolition works, lift excavation and piling 
and internal refurbishment works have the 
potential to exceed cosmetic damage and 
human comfort criteria to the Moore’s Wharf 
Building. 
The Contractor is to prepare a Construction 
Noise Management and Vibration Plan to 
Port Authority’s satisfaction that identifies all 
potential noise and vibration generation 
activities, outlines measures for reducing 
the source noise levels and vibration 
impacts of construction equipment by 
construction planning and equipment 
selection where practicable and monitoring 
requirements against relevant criteria.  
All construction works will be generally 
undertaken between Monday to Friday 7am 
to 6pm; Saturdays 8am to 1pm; no works 
on Sundays or Public Holidays.  
For any required out of hours work, the 
Contractor is required to prepare an 
application, including the justification of the 
proposed out of hours works and 
consideration of noise and vibration impacts 
and mitigations, for approval by Port 
Authority. In order to reduce construction 
noise to a minimum, where possible 
prioritise low noise emission construction 
equipment.  
Construction machinery shall be kept in 
good working order to reduce noise 
emissions as far as practicable. 

Contractor Pre-construction 
/ Construction 

10 Construction 
traffic and 
access 

A site-specific Construction Traffic 
Management Plan (CTMP) is to be prepared 
to Port Authority’s satisfaction and 
implemented in accordance with Safe Work 
Australia Guidelines General Guide for 
Workplace Traffic Management and the 
Guide for Construction Work, to the 
satisfaction of Port Authority.  

Contractor Pre-construction 
/ Construction 

11 Hazardous 
materials 

Any hazardous materials uncovered would 
be identified, removed and disposed of in a 
controlled manner. 

Contractor Pre-construction 
/ Construction 

12 Historical 
Archaeological 
Assessment 
(HAA) 

A HAA, including a Maritime Archaeological 
Desktop Assessment (MADA) will be 
undertaken prior to lift excavation works to 
assist in determining the potential for 
archaeological remains and relics to be 
present within the lift pit area.  
a) The HAA is to be prepared by a suitably 

qualified and experienced historical 
archaeologist in accordance with the 
guidelines Archaeological Assessment 
(1996) and Assessing Significance for 
Historical Archaeological Sites and Relics 
(2009). 

Contractor Pre-construction 
of lift 
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No. Impact Environmental Safeguards Responsibility Timing 

b) The HAA is to identify what relics, if any, 
are likely to be present (known as 
archaeological potential), assess their 
significance and consider the impacts 
from the proposal on this potential 
archaeological resource. 

c) Where harm is likely to occur, the 
significance of the relics is to be 
considered in determining an 
appropriate mitigation strategy. 

d) If harm cannot be avoided in whole or 
part, a s140 permit is to be completed. 
As part of the permit application, an 
appropriate Research Design and 
Excavation Methodology, with a 
nominated Excavation Director, is to be 
prepared to guide any proposed 
excavations or salvage program. 

e) A s.140 application may be required if 
any ground disturbance in areas 
including the lift footprint, replacement 
of concrete floor slab and masonry on 
the ground floor is likely to harm relics. 

The construction contractor is to include 
additional mitigation measures (if any) from 
the HAA into their Construction 
Environmental Management Plan (CEMP). 

13 MADA A Maritime Archaeological Desktop 
Assessment (MADA) is to be undertaken to 
assess the potential for maritime heritage 
items in the proposal area. The MADA is to 
investigate: 

a) The past use of the area and possible 
maritime archaeological heritage items 
which are known to exist within the 
proposal area, including Underwater 
Cultural Heritage (UCH) such as: historic 
shipwrecks, historic maritime 
infrastructure and submerged Aboriginal 
Cultural Heritage objects, and whether 
these sites are likely to have been 
buried by landfill reclamation. 

b) Statutory databases are to be consulted 
and summarised in this regard 
(including both Commonwealth and 
State Maritime/ UCH Databases – 
dependent on jurisdiction). 

c) The MADA is to similarly address the 
conditions outlined in the HAA (see 
Mitigation No. 2). 

The construction contractor is to include 
additional mitigation measures (if any) from 
the MADA into their CEMP. 

Port Authority / 
Contractor  

Pre-construction 
of lift 
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14 Maritime 
Statement of 
Heritage 
Significance 
(MSOHI) & 
Maritime 
Archaeological 
Research Design 
and Excavation 
Methodology 
(MARDEM) 

If potential maritime heritage items are 
identified within the proposal area, then the 
following studies are to be undertaken (by a 
suitably qualified and experienced maritime 
archaeologist as defined in the Australasian 
Institute for Maritime Archaeology Code of 
Ethics s2.e):  

a) A MSOHI and MARDEM to assess the 
nature, extent and significance of any 
UCH or maritime heritage items /sites/ 
relics/ artefacts that may exist within 
the proposal area. 

i. The MSOHI is to consider both the 
direct and indirect impacts of the 
proposed works and any ancillary 
works over short- and long-term 
periods on any maritime/ UCH 
heritage item(s) both in the proposal 
area and adjacent regions. 

ii. The MSOHI is to be guided by the 
principles of Commonwealth 
Guidelines for Assessing and 
Managing Impacts to Underwater 
Cultural Heritage in Australian 
Waters 
(https://www.dcceew.gov.au/parksh
eritage/heritage/publications/assessi
ng-managing-impacts-
underwatercultural-heritage). 

iii. Maritime archaeological testing may 
be required and an appropriate 
MARDEM is to be prepared to guide 
any proposed excavations. Where 
harm may possibly occur, the 
significance of the relics is to be 
considered in determining an 
appropriate mitigation strategy, to 
be undertaken in consultation with 
Heritage NSW. 

b) A specific Maritime Unexpected Finds 
Protocol (MUFP), which in addition to 
standard historical UFP items, is to 
include: 

i. briefings of onsite works staff in 
recognition of maritime heritage 
items and appropriate reporting, and 
management strategies. 

ii. consideration of short- and long-
term management, conservation, 
storage, restoration and 
interpretation of any significant 

Port Authority / 
Contractor 

Pre-construction 
of lift 
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No. Impact Environmental Safeguards Responsibility Timing 

maritime heritage items, along with 
how these aspects will be funded. 

iii. possibility for redesign is to be 
considered if significant maritime 
heritage items are discovered during 
works. 

The construction contractor is to include the 
above additional mitigation measures 
(MSOHI, MARDEM, MUFP) into their CEMP. 

15 Heritage 
consultant 

The project’s Heritage Specialist is to 
provide direction on any design issues which 
impact upon heritage fabric.  
Further, the Heritage Specialist is to be 
employed to periodically monitor the work 
during design and construction and provide 
advice on-site regarding heritage issues. 
This is particularly pertinent during 
demolition activities and the introduction of 
new services, when more original fabric will 
likely be exposed. 
The Contractor is to develop hold points to 
provide opportunities for the Heritage 
Specialist to inspect the works and to help 
avoid unintended impacts to the heritage 
fabric. 

Contractor Construction 

16 Heritage 
tradespeople 

Any works involving original fabric, including 
sandstone masonry and structural timber 
elements, are to be carried out by suitably 
qualified heritage tradespeople who have 
adequate experience working on historic 
structures. 

Contractor Construction 

17 Temporary 
protection 
measures 

Temporary protection measures are to be 
introduced to the sandstone masonry façade 
that could be impacted by vehicular 
movements. This will involve the south and 
west elevations. There will be no 
penetrations made to the sandstone and no 
temporary fencing will be affixed to the 
sandstone. 
The CEMP is to specify where protection will 
be placed around the building. 

Contractor Construction 

18 Damage to 
significant fabric 

In the instance of unexpected damage to 
significant fabric, works are to cease to 
allow for inspection by the Heritage 
Specialist. The Heritage Specialist is to 
provide advice on the repair methodology 
for any damaged fabric. 

Contractor Construction 

19 Connections to 
sandstone 
masonry 

Where possible, existing penetrations to 
heritage fabric are to be reused. Creating 
new penetrations, for example for plumbing 
and electrical services, should be avoided. 
Where structurally possible, penetrations for 
new building elements are to be installed 
into the mortar joints only. The architect is 

Contractor Construction 
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No. Impact Environmental Safeguards Responsibility Timing 

to provide detailed plans of proposed fix 
points to help avoid unnecessary impacts. 

20 Unexpected 
archaeological 
finds 

If unexpected archaeological finds are 
discovered during any excavation activities, 
all work in the area shall cease forthwith 
and the Heritage Council of NSW is to be 
notified immediately. 
A s146 notification to the Heritage Council of 
NSW is to be lodged through the Heritage 
Management System (HMS). Additional 
assessment and approval may be required 
prior to works continuing in the affected 
area(s) based on the nature of the 
discovery. Advice would be provided in 
response to the lodged s146 notification. 

Contractor / 
Port Authority 

Construction 

21 Waste 
management 

All waste to be managed using the principles 
of avoid, reuse and recycle, in accordance 
with the waste hierarchy, and classified in 
accordance with NSW EPA Waste 
Classification Guidelines (EPA, 2014). 
A waste classification is required for all soil 
and soil impacted material that will require 
offsite disposal, including: 
 Assessment of material for waste 

classification prepared by a suitably 
qualified environmental consultant and 
comply with the NSW EPA Waste 
Classification Guidelines: Part 1 
Classifying Waste (2009). 

 Building and demolition waste can be 
disposed offsite as pre-classified waste 
in accordance with NSW EPA Waste 
Classification Guidelines:  Part 1 
Classifying Waste (2009). All building 
and demolition waste that is stockpiled 
with soil material will be required to be 
divided and classified separately. 

 All other excavated material intended to 
be reused is to be managed in 
accordance with the Protection of the 
Environment Operations Act 1997 
(NSW) (POEO Act).  

Excavated material and all waste will be 
disposed of to an appropriately licenced 
waste facility or to a development lawfully 
able to accept the material. 

Contractor Construction 

22 Soil and dust 
management 

Controls to manage soil erosion and dust 
generation will be implemented in 
accordance with the Guidelines for Erosion 
and Sediment Control on Building Sites 2024 
(Department of Planning, Housing and 
Infrastructure) and outlined in the CEMP. 
This includes excavation and spoil 
management. 

Contractor Construction 

23 Sediment & 
water quality 

If groundwater is encountered during 
excavation activities and dewatering is 
required, this will be undertaken so that the 

Contractor Construction 
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groundwater is captured and removed from 
site by a licensed contractor. 
Appropriate spill kits will be kept onsite, and 
all site personnel appropriately trained in 
the use of available spill response 
equipment.  
In the event of a pollution incident causing 
or threatening material hard to the 
environment, this must be notified to each 
of the following ‘relevant authorities’ as per 
Section 4.2.4 of this REF.  

24 Construction air 
quality 

Air quality measures will be implemented as 
part of the CEMP. These will include, but not 
be limited to: 
 Identify potential sources of air pollution. 
 Measures to manage work during strong 

winds or other adverse weather 
conditions. 

 Plant and machinery would be regularly 
checked and maintained in a proper and 
efficient condition. Plant and machinery 
would be switched-off when not in use, 
and not left idling. 

 Vehicles transporting waste or other 
materials that may produce odours or 
dust are to be covered during 
transportation. 

 Stockpiles or areas that may generate 
dust are to be managed to suppress dust 
emissions. 

Contractor Construction 

25 Interpretation 
strategy  

Introduce additional interpretative media 
such as interpretative plaque at the 
entrance of the site to communicate the 
history and values of the site, the building 
users and wider public. 

Port Authority Operation 

26 Grading of 
significance 

The grading of significance (as established 
through the detailed heritage significance 
work already undertaken) will be 
incorporated into a future maintenance plan 
for Moore’s Wharf, in accordance with the 
Heritage Asset Management Strategy 
(HAMS) for Port Authority. 

Port Authority  Operation 
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8. Conclusion 

This REF has been prepared in accordance with Section 5.5 of the EP&A Act, Section 171 and 
171A of the EP&A Regulation and other relevant legislation, taking into account to the fullest 
extent possible, all matters affecting or likely to affect the environment as a result of the 
proposal.  

The proposal involves a major internal refurbishment of the three-storey Moore’s Wharf 
Building to accommodate the requirements of the maritime base operations for the Port 
Authority. The proposal also includes the installation of a new lift to meet current accessibility, 
emergency access and building regulation requirements. The proposal would achieve the 
identified objectives in Section 2.2, to improve efficiency of the marine operation base and 
provide better accessibility to the building for workers and visitors. 

Based on the environmental assessment carried out in Section 6 of this REF, the impacts of the 
proposal are considered to be minor. The potential impacts can be reasonably mitigated and 
managed through adoption of best practices and adherence to accepted industry guidelines 
and standards, as outlined in Section 7.  

This REF has considered and assessed these impacts in accordance with Sections 171 and 
171A of the EP&A Regulation and the requirements of the EPBC Act. Based on the assessment 
contained in this REF, it is considered that the proposal is not likely to have a significant 
impact upon the environment or any threatened species, populations or communities or their 
habitats. Accordingly, an Environmental Impact Statement (EIS) and/or a Biodiversity 
development assessment report (BDAR) are not required, nor is the approval of the Minister 
for Planning and Public Spaces under Division 5.2 of the EP&A Act. 
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Appendix A. Proposal Drawings   
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Appendix B. Statement of Heritage Impact 
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Appendix C. Heritage NSW Consultation 
  



 

 

YAMBA 
PO Box 143 
Yamba NSW 2464 
T: 61 2 6646 2002 

NEWCASTLE 
PO Box 663 
Newcastle NSW 2300 
T: 61 2 4985 8222 

SYDNEY 
PO Box 25 
Millers Point NSW 2000 
T: 61 2 9296 4999 

PORT KEMBLA  
PO Box 89 
Port Kembla NSW 2505 
T: 61 2 4275 0100 

EDEN 
PO Box 137  
Eden NSW 2551 
T: 61 2 66461596 

 
ABN: 50 825 884 846 portauthoritynsw.com.au 
 

Tim Smith (OAM) 
Director – Heritage Assessments 
Heritage NSW 
Level 14, 4PSQ 
Parramatta NSW 2150 

Email: Tim.Smith@environment.nsw.gov.au 
Cc: heritagemailbox@environment.nsw.gov.au 

 

Dear Mr Smith, 

Moore’s Wharf Building Renewal project – Consultation as per clause 4.14 of the State Agency 
Heritage Guide  

Port Authority of New South Wales (Port Authority) is proposing alterations and additions to the Moore’s 
Wharf Building (subject building), located at 4 Towns Place, Millers Point (the site).  

The “Moore’s Wharf Building” is listed on Port Authority’s Section 170 Heritage and Conservation Register as 
item no. 4560018 and has been assessed as having State heritage significance (not listed on the State 
Heritage Register).  

The purpose of this letter is to consult and seek feedback from Heritage NSW prior to commencing works, as 
per clause 4.14 of the State Agency Heritage Guide (SAHG) (NSW Heritage Office, 2005), issued by the 
Heritage Council of NSW under section 170A(3) of the Heritage Act 1977 (NSW). 

Section 170A of the Heritage Act states that 

(2)  Each government instrumentality is responsible for ensuring that the items entered on its register 
under section 170 and items and land to which a listing on the State Heritage Register applies that 
are under its care, control or management are maintained with due diligence in accordance with 
State Owned Heritage Management Principles approved by the Minister on the advice of the 
Heritage Council and notified by the Minister to government instrumentalities from time to time. 

(3) The Heritage Council can from time-to-time issue heritage asset management guidelines to 
government instrumentalities, being guidelines with respect to the conservation of the items entered 
on registers under section 170 and items and land to which a listing on the State Heritage Register 
applies that are under the care, control or management of the government instrumentality. The 
guidelines can relate to (but are not limited to) such matters as maintenance, repair, alteration, 
transfer of ownership and demolition. A government instrumentality must comply with the guidelines. 

Port Authority, as a ‘government instrumentality’, is responsible for ensuring compliance with sections 170 
and 170A of the Heritage Act and that the items entered on its s170 Heritage and Conservation Register are 



 
 
 

maintained with due diligence in accordance with the State Agency Heritage Guide (SAHG) (NSW Heritage 
Office, 2005), issued by the Heritage Council of NSW. 

Clause 4.14 of the SAHG states that:  

Proposals involving the alteration, disposal or demolition of the heritage assets of State heritage 
significance (not listed on the State Heritage Register) should be referred to the Heritage Council for 
comment. Note that the Heritage Council will provide comment to the State Agency within 40 days of 
receipt of the proposal. 

Heritage 21 has prepared a Statement of Heritage Impact (SoHI) (attached) – on behalf of Group GSA who 
have been engaged by Port Authority – to assess the potential impacts of the proposed works.  The SoHI will 
support a Review of Environmental Factors (REF), which is currently being prepared to assess the proposal. 

The following is a summary of the proposal. Further information can be found in the attached SoHI.  

Site 

The existing site, its context and setting are shown below in Figure 1, with detail of heritage curtilage shown 
in Figure 2, a photograph of the site in Figure 3, and the external lift in Figure 4.  

 
Figure 1: Contemporary aerial view of the site highlighted in yellow and surrounding urban environment (Source: SoHI, 
Heritage 21, October 2024: NSW Spatial Services, “SIX Maps,” accessed 6 February 2024, http://maps.six.nsw.gov.au). 



 
 
 

  

Figure 2: Detail of heritage curtilage of Moore’s Wharf Building Curtilage SHI 4560018, in red. Port Authority of NSW 
land ownership is outlined in blue. (Source. Port Authority of NSW, 2024).  

 
Figure 3: External view of the western elevation of the Moore’s Wharf Building, facing north-east (Source: SoHI, October 
2024).  

 



 
 
 

Figure 4: Axonometric west view, issue A (source: Group GSA, 2024). 

 
Figure 5: Lift section (source: Group GSA, 2024). 



 
 
 

Scope of works 

The scope of works involves a major internal refurbishment of the three-storey Moore’s Wharf building to 
accommodate the requirements of the maritime base operations for the Port Authority. The proposal also 
includes the installation of a new lift to meet current accessibility, emergency access and building regulation 
requirements. The proposed alterations and additions include:  

 constructing a new external lift and connecting structure to existing building. 

 major internal refurbishment of the Moore’s Wharf building, involving: 

o demolition of majority of partitions, glazed partitions, joinery and doors on Ground Level.  

o demolition of all partitions, glazed partitions, joinery and doors on Level 1.  

o removal of ceiling tiles and plasterboard ceilings on Ground Level and Level 1.  

o introduction of new layout to the Ground Level and Level 1 utilising lightweight partitions and 
glazed partitions.  

o new services and fittings in bathroom and kitchen areas.  

Further details of the proposal and drawings of the proposed alterations are included in the attached SoHI. 

It would be appreciated if any comments or feedback on the proposal can be provided as soon as possible.  

Should you request any further detail on the matters raised in this letter, please do not hesitate to contact 
Francisca Alvarez, Environmental Planning Officer on 0476 682 910 or via email at 
falvarez@portauthoritynsw.com.au 

 

 

Yours sincerely, 

 
Fiona McKay 
Principal Environmental Planner 
 
9 October 2024 
 
 
Attachment:  
Statement of Heritage Impact: Proposed alterations and additions at Moore’s Wharf Building, prepared by Heritage 21, 
dated October 2024 
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Department of Climate Change,  
Energy, the Environment and Water  

Francisca Alvarez 
Environmental Planning Officer 
Port Authority of New South Wales 
PO Box 25, Millers Point NSW 2000 

Email: falvarez@portauthoritynsw.com.au 

MMoores Wharf Building Renewal Project 

Dear Ms Alvarez 

Thank you for the opportunity to be consulted in relation to the proposed alterations and additions 
to the Moore’s Wharf Building at 4 Towns Place, Millers Point. Moore’s Wharf Building is listed on 
Port Authority’s section 170 Heritage and Conservation Register (item 4560018) and has been 
assessed as having State heritage significance. 

I understand that this consultation is being undertaken in accordance with clause 4.14 of the State 
Agency Heritage Guide (2005) that requires agencies to consult with the Heritage Council on 
proposals including alterations to heritage assets of State heritage significance that are not listed 
on the State Heritage Register. I note that the proposal is for the addition of an external lift and for 
major internal refurbishment works. The works will be conducted under a Review of Environmental 
Factors (REF) that will be determined by Port Authority under the Transport and Infrastructure State 
Environmental Planning Policy 2021 (the SEPP). 

Heritage NSW appreciates the positive intent of the proposed works to enable continuing adaptive 
use of Moore’s Wharf Building and to provide all abilities access to all floors. 

We have reviewed the Statement of Heritage Impact (SOHI) prepared by Heritage 21 (dated October 
2024) that was provided with the referral and prepared the following advice. This advice has been 
informed by our recent meetings with you and your team. 

Visual impacts of the proposed lift need to be considered  

The external lift well presents a marked change to the vistas of the building and surrounding the 

site from other heritage sites. The lift well structure would be visible from the harbour and change 

the original frontage of the building. A visual impact is also likely from Walsh Bay Wharves and the 

Millers Point / Dawes Point Village Precinct. The SOHI could be strengthened by including a detailed 

visual impact assessment. 
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We understand from our meeting (31 October 2024) that various options for the lift have been 

considered. We suggest including an options analysis in the REF that sets out how the proposed lift 

design and location has been selected, and how heritage considerations have been balanced in this 

decision making.  

Our key concerns in relation to the lift include:  

 The lift well structure extends above the roofline of the heritage building. 

 The lift well appears to require deep excavation and an archaeological impact assessment is 

therefore required.  

TThe proposed building renovation works require careful planning  

We understand that a detailed significance assessment of the Moore’s Wharf Building was 
completed as part of the Port Authority’s recent update to its s170 register. This work should be 
incorporated into the SOHI.  

We recommend that: 

 The grading of significance of different features of the building (as established through the 

detailed significance work already undertaken) is incorporated into detailed heritage 

management recommendations that form the basis for instruction to contractors. 

 Where possible, existing penetrations to heritage fabric are reused. Creating new 

penetrations, for example for plumbing and electrical services, should be avoided. 

 The architect should provide detailed plans of proposed fix points to help avoid unnecessary 

impacts. 

 A detailed heritage induction is provided to all construction workers. 

 Hold points are developed to provide opportunities for the heritage architect to inspect works 

and to help avoid unintended impacts to the heritage fabric. 

 The height of the lift well structure is reduced if possible, noting that the mechanics of the lift 
are a constraint in this regard.  

Potential archaeological values and impacts need to be assessed 

The scope of the SOHI does not include archaeological assessment. We note that the Moore’s Wharf 
Building is located on reclaimed land. Given this, we advise that there is limited risk of Aboriginal 
archaeological deposits being present however a desktop assessment of the potential for historical 
or maritime archaeological deposits should be conducted to inform the REF. 

Historical and maritime archaeological assessments should be prepared by suitably qualified and 
experienced historical and maritime archaeologists (respectively) in accordance with the guidelines 
Archaeological Assessment (1996) and Assessing Significance for Historical Archaeological Sites 
and Relics (2009). Any maritime archaeological works must be undertaken by a suitably qualified 
and experienced maritime archaeologist as defined in the Australasian Institute for Maritime 
Archaeology Code of Ethics s 2 e.  
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The historical and maritime archaeological assessments should identify what relics, if any, are likely 
to be present (known as archaeological potential), assess their significance and consider the 
impacts from the proposal on this potential archaeological resource. Where harm is likely to occur, it 
is recommended that the significance of the relics be considered in determining an appropriate 
mitigation strategy. If harm cannot be avoided in whole or part, a s140 permit is required. As part of 
the permit application, an appropriate Research Design and Excavation Methodology, with a 
nominated Excavation Director (Criteria for assessing Excavation Directors (nsw.gov.au)), should also 
be prepared to guide any proposed excavations or salvage program. 

We have prepared further detailed archaeological advice at AAttachment 1  for your consideration.  

Heritage NSW is able to provide further advice on future proposed relocation of the anchors 

We understand that consideration is being given to moving two historic mooring anchors on the 

south end of the site, and that they may be relocated to another area to facilitate other projects. 

Heritage NSW can assist with further advice on this matter once a detailed proposal is available i.e. 

in regard to public interpretation and display, and conservation requirements.   

 

If you have any questions about the above, please contact Rose O’Sullivan at Heritage NSW on 4224 
4177 or heritagemailbox@environment.nsw.gov.au. 

Yours sincerely 

 
Tim Smith OAM 
Director Assessments  
Heritage NSW 
As Delegate of the Heritage Council of NSW and for Heritage NSW 
11 November 2024 
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AAttachment 1 – Archaeological assessment recommendations 

Historical Archaeology  

A Historical Archaeological Assessment (HAA) desktop study is required to determine whether sites 
or relics are present in this area.  

 A Historical Archaeological Assessment (HAA) should be prepared by a suitably qualified 
and experienced historical archaeologist in accordance with the guidelines Archaeological 
Assessment (1996) and Assessing Significance for Historical Archaeological Sites and Relics 
(2009).  

 This assessment needs to identify what relics, if any, are likely to be present (known as 
archaeological potential), assess their significance and consider the impacts from the 
proposal on this potential archaeological resource.  

 Where harm is likely to occur, it is recommended that the significance of the relics is 
considered in determining an appropriate mitigation strategy.  

 If harm cannot be avoided in whole or part, a s140 permit would be required. As part of the 
permit application, an appropriate Research Design and Excavation Methodology, with a 
nominated Excavation Director (Criteria for Assessing Excavation Directors), should also be 
prepared to guide any proposed excavations or salvage program. 

 A s.140 application may be required if any ground disturbance in areas including the lift 
footprint, replacement of concrete floor slab and masonry on the ground floor is likely to 
harm relics. 

o More information on historical archaeological approvals can be found here: 

 https://www.environment.nsw.gov.au/topics/heritage/apply-for-heritage-
approvals-and-permits/historical-archaeology 

Maritime Archaeology 

We recommend that a Maritime Archaeological Desktop Assessment (MADA) is prepared for the 
proposed deeper excavation of the lift well, particularly given that the area has been subject to land 
reclamation. Previous maritime heritage items including shipwrecks or maritime infrastructure may 
be buried in this area and have been found in similar contexts in nearby locations. 

 A Maritime Archaeological Desktop Assessment (MADA) must be undertaken to assess the 

potential for maritime heritage items in the proposal area. This assessment should 

investigate: 

o The past use of the area and possible maritime archaeological heritage items which 

are known to exist within the proposal area, including Underwater Cultural Heritage 

(UCH) such as: historic shipwrecks, historic maritime infrastructure and submerged 

Aboriginal Cultural Heritage objects, and whether these sites are likely to have been 

buried by landfill reclamation.   
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o Statutory databases should also be consulted and summarised in this regard 

(including both Commonwealth and State Maritime/ UCH Databases – dependent on 

jurisdiction).  

o The MADA must also similarly address the conditions outlined in the HAA (see above) 

 If potential maritime heritage items are identified within the proposal area, then the following 

studies must be undertaken: 

o A Maritime Statement of Heritage Significance (MSOHI) and Maritime Archaeological 

Research Design and Excavation Methodology (MARDEM) to assess the nature, extent 

and significance of any UCH or maritime heritage items /sites/ relics/ artefacts that 

may exist within the proposal area. 

 The MSOHI must consider both the direct and indirect impacts of the proposed 

works and any ancillary works over short- and long-term periods on any 

maritime/ UCH heritage item(s) both in the proposal area and adjacent regions. 

 The MSOHI should also be guided by the principles of Commonwealth 

Guidelines for Assessing and Managing Impacts to Underwater Cultural 

Heritage in Australian Waters (https://www.dcceew.gov.au/parks-

heritage/heritage/publications/assessing-managing-impacts-underwater-

cultural-heritage ).  

 Maritime archaeological testing may be required to inform the REF and an 

appropriate MARDEM should also be prepared to guide any proposed 

excavations. Where harm may possibly occur, the significance of the relics must 

be considered in determining an appropriate mitigation strategy, to be 

undertaken in consultation with Heritage NSW.   

o A specific Maritime Unexpected Finds Protocol (MUFP), which in addition to standard 

historical UFP items must specifically include:  

 briefings of onsite works staff in recognition of maritime heritage items and 

appropriate reporting, and management strategies. 

 consideration of short- and long-term management, conservation, storage, 

restoration and interpretation of any significant maritime heritage items, along 

with how these aspects will be funded.  

 possibility for redesign must be considered if significant maritime heritage 

items are discovered during works. 

 All these works must be undertaken by a suitably qualified and experienced maritime 

archaeologist as defined in the Australasian Institute for Maritime Archaeology Code of Ethics 

s 2 e. (https://www.aima-underwater.org.au/files/AIMA-Code-of-Ethics-Version-

0.3_FINAL.pdf). 
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Unexpected Heritage Finds 

 If any archaeological deposits or relics are discovered during works, works must cease and 
the Heritage Council of NSW must be notified immediately.  

 A s146 notification to the Heritage Council of NSW must be lodged through HMS. Additional 
assessment and approval may be required prior to works continuing in the affected area(s) 
based on the nature of the discovery. Advice would be provided in response to the lodged 
s146 notification. 

 More information on discovery of a relic can be found here: 
https://www.environment.nsw.gov.au/topics/heritage/apply-for-heritage-approvals-and-
permits/historical-archaeology/notify-discovery-of-a-relic.  
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Appendix D. ESD Matrix   



Moores Wharf Building Refurbishment | ESD Matrix

Moores Wharf Building Refurbishment
4 Towns Place, Millers Point NSW 2000
1,620
52
23/09/2024
Final Issue (For Tender)

 Code Initiatives Summary of Requirements Documentation Required Responsibility 
Energy

1 E1 Energy Efficiency (towards Net 
Zero)

Conduct an assessment of the past performance of the Moores 
Wharf Building and set a target for at least 35% reduction in energy 
use intensity. Develop a plan to ensure that the fitout achieves these 
targets by conducting energy modelling/estimation.

1. Past 24 months of electricity 
consumption profile / bills (PA 
NSW)
2. Develop a baseline Energy Use 
Intensity (Aston Sustainability)

- Aston 
Sustainability
- Port Authority

2 E2 Target NABERS Energy tenancy 
rating (self-assessed)

Prepare a energy estimation budget based on the NABERS Reverse 
calculator for the tenancy to achieve 5 Star NABERS Energy 
Tenancy rating (self-assessed). 

1. NABERS Reverse Calculator 
(Aston Sustainability)

- Aston 
Sustainability
- Group GSA
- Aston Consulting

3 E3 Efficient electrical appliances
Ensure all new Appliances procured for fitout are within 1 Star of the 
highest available for that category. 

1. Draft Schedule (Group GSA)
2. Review & Comments on draft 
schedule (Aston Sustainability)

- Aston 
Sustainability
- Group GSA

4 E4 Efficient electrical equipment
Ensure all new equipment procured for fitout are with higher MEPS. 
Where possible, add controls for more efficient operations.

- Aston 
Sustainability
- Aston Consulting

5 E5 Efficient Lighting

Aim for at least 20% more efficient lighting, when compared to code 
compliance. 

Stretch target: 30% more efficient lighting

- Aston 
Sustainability
- Aston Consulting

6 E6 Purchase 100% Green Power 
Procure 100% GreenPower, or provide details of the existing Power 
Purchase Agreement. 1. Power Purchase Agreement 

details

- Port Authority
- Aston 
Sustainability

Water

7 W1 Efficient water appliances Ensure dishwashers are within 1 Star of the highest available. - Aston 
Sustainability
- Group GSA

8 W2 Efficient water fittings and fixtures

Ensure the water fittings and fixtures have the following 
performance:
- Showerheads: 6 to 7.5 L/m
- Toilets and Urinals: 4 Star WELS
- Taps: 5 Star WELS

- Aston 
Sustainability
- Group GSA

Indoor Environment Quality

9 IE1 Achieve daylight access Achieve daylight access for at least 15% of the workstation areas
- Aston 
Sustainability
- Group GSA

10 IE2 Achieve views to the exterior Achieve views to the exterior for at least 20% of the workstation 
areas.

- Aston 
Sustainability
- Group GSA

11 IE3 Emissions

Achieve low-volatile organic compounds (VOC) 
offgassing/emissions by specifying low-VOC paints, adhesives, 
sealants and engineered wood products.

- Aston 
Sustainability
- Group GSA

12 IE4 Acoustics quality

Achieve better acoustic outcome for the below mentioned acoustic 
parameters:
- improved internal noise levels
- lower reverberation
- improved acoustic separation

- Aston Acoustics
- Group GSA
- Aston 
Sustainability

13 IE5 Lighting quality

Design lighting with the following parameters:
- colour rendering index (CRI): >90
- lighting uniformity
- Unified glare rating (UGR): <19
- Circadian Lighting for workstation areas only: daytime equivalent 
melanopic lux of 120 lux.

- Aston Consulting
- Aston 
Sustainability

14 IE6 Thermal comfort

Design mechanical system with the following parameters (where 
possible):
- dry bulb temperature: between 20 °C and 24 °C
- relative humidity: between 40% and 60% (active humidity control 
not required)
- air velocity: <0.2 m/s at air register
- perimeter zone depth: <4 m (where possible, given the limitation 
with the building depth)

- Aston Consulting
- Aston 
Sustainability

15 IE7 Air quality

Target indoor air quality with lower particulate matter PM10 and 
PM2.5 
- Install F7 filters at the air handling system
- During bushfire season, swap filters to a combination of F7 and 
Carbon filters (and replace back to F7 at the end of the season).

- Head Contractor
- Aston Consulting
- Aston 
Sustainability

Bold = Primary 
responsibility

Project name

Date
No.of Computers/ Workstations
Project NLA - Class 5 & 7b (m2)
Project Location

Revision
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Moores Wharf Building Refurbishment | ESD Matrix

 Code Initiatives Summary of Requirements Documentation Required Responsibility 
Waste

16 P1 Operational waste reduction

Provision for the following waste streams and associated volumes 
(litres) across the tenancy (for 1,620 sqm):
- general waste: 208 litres across all floors
- recycling (glass, metal, plastic): 208 litres across all floors
- recycling (paper, cardboard): 96 litres kitchen/breakout and utility
- kitchen / organics: 56 litres at kitchen/breakout
- e-waste: 80 litres within IT Build (for batteries, keyboards, mice, 
etc.)

The volumes have been derived through the City of Sydney’s Policy 
for Waste Minimisation guidelines and modified for the project.

- Port Authority
- Head Contractor
- Aston 
Sustainability
- Group GSA

Materials & Embodied Carbon

17 M1 Lower embodied carbon

Incorporate design and construction practices that reduces the 
embodied carbon of the fitout as compared to a standard practice 
fitout through Life Cycle Assessment (LCA) methodology. Target: 
10% reduction.

Stretch target: 20% reduction

- Aston 
Sustainability
- Head Contractor
- Group GSA

18 M2 Healthy and sustainable materials

- Incorporate materials finishes that carry sustainability certification 
labelling. Target: 20% by cost

- Incorporate furniture that carry either sustainability or health 
certification labelling. Target: 10% by cost

- Aston 
Sustainability
- Head Contractor
- Group GSA

Responsible Construction Practices

19 RC1 Contractor with ISO 14001
Ensure that the Head Contractor must have Environmental 
Management System accredited to ISO 14001 - Head Contractor

20 RC2 Best practice Environmental 
Management Plan for fitout works

Ensure that the Head Contractor prepares a site-specific 
Construction Environmental Management Plan prior to construction 
commencement. - Head Contractor

21 RC3 Sustainability and wellbeing 
support on-site

Ensure that the Head Contractor deploys the following support on-
site:
- deploy sustainability education video (7-8 minutes) as a 
compulsory element for site induction
- deploy up to 6 health and wellbeing initiatives for the site workers 
throughout the course of construction

1. Aston Sustainability will provide 
the sustainability induction video
2. Aston Sustainability will provide 
an indicative list of health and 
wellbeing initiatives
3. Head Contractor to schedule and 
deploy the training/support for site 
workers.

- Aston 
Sustainability
- Head Contractor

22 RC4 Construction and demolition waste

Ensure that the total demolition and construction waste sent to 
landfill does not exceed 1.5 kg / sqm of net lettable area (i.e. <1.5 
tonnes of waste in total).

Stretch target: < 1 kg / sqm (i.e. < 1 tonne of total waste to landfill)

- Aston 
Sustainability
- Head Contractor

23 RC5

Meet minimum procurement of the 
contract works through business 
that are majority-indigenous 
owned

The Head Contractor must procure at least 3% of the total 
construction works package from majority indigenous-owned 
businesses.

- Head Contractor

Monitoring and Reporting

24 R1 Set targets upfront and issue 
completion report

- Set targets agreed at the concept design stage into a summary 
note for endorsement
- Meaure and track progress during the design and then construction 
stage
- Issue final report, mapping it against the concept design targets, 
after practical completion

- Head Contractor

Pg 2 of 2
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1 Introduction 
This report presents the results of a geotechnical and soil contamination investigation carried out by D&N 
Geotechnical Pty Ltd (D&N) for a proposed new external lift to be constructed as part of the Moores Wharf 
Building Refurbishment, 4 Towns Place, Walsh Bay, NSW.  This investigation was commissioned by the Port 
Authority of NSW (NSW Ports) on the basis of our fee proposal S-0159.00 P2, dated 15 August 2024.  

From the supplied concept drawings, we understand the lift will have a pit excavation of between 1.5 
metres (m) to 2.0 m deep depending on selected lift size. 
The purpose of this geotechnical investigation was to obtain information on ground conditions at the site 
for comment and recommendations on the following aspects of the proposed development: 

Ground conditions and Geotechnical Model of the site. 
Lifts pit excavation conditions and indicative geotechnical design parameters. 
Lift footing options and indicative geotechnical design parameters 
Soil aggressivity for buried structures; and 
Potential for soil contamination and a preliminary (i.e., indicative) waste classification for excavated 
soils. 

2 Site Description 
The Moores Wharf Building is located on the shoreline of Walsh Bay, and comprises a three-level sandstone 
block warehouse/stores building originally built in the 1830’s. In 1978 this building was dismantled and 
moved from Darling Harbour to its present location. From the supplied Dismantling and Re-erection 
drawings, we understand that the building may now be founded on 13m deep piled to bedrock. 

The current Moores Wharf Building and proposed new lift location in the building carpark is shown in 
Plate 1 below.  The carpark was surfaced with interlocking pavers. 

 

Plate 1 – Current building and proposed external lift location 
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3 Method of Investigation 
The D&N site investigation comprised the following: 

Drilling one borehole at the proposed lift site to a depth of 10.5m. 
Opportunistic soil sampling and laboratory chemistry/contaminant testing of samples for a broad range 
of potential contamination. 

A D&N geotechnical engineer observed the borehole drilling, logged the encountered materials, recorded 
test results and collected soil samples. The attached Figure 1 shows the approximate borehole location. 

The borehole was drilled with a small Comacchio Geo 205 track mounted drill rig using solid flight augers, 
fitted with a Tungsten Carbide (TC) drill bit above the groundwater table, and washbore drilling methods 
below the water table. Standard Penetration Testing (SPT) was undertaken at regular intervals for the 
collection of samples and assessment of soil strengths. Additionally, Hand Penetrometer strength tests 
were also carried out on clayey samples recovered from the SPT sampler. On completion of drilling, the 
borehole was cement grout backfilled up to ground surface. 

The resulting borehole log is attached as Appendix A, together with D&N’s Soil and Rock Description 
Explanation Sheets that describe the symbols and terminology used on the borehole logs. 

Soil samples for environmental testing were collected at regular intervals down the soil profile with gloved 
hands (disposable nitrile gloves, changed between samples) from either the driven SPT split tube sampler, 
or directly off the auger when auger drilling. Prior to drilling works the drilling rods/augers/bits and SPT 
sampler were decontaminated by washing the equipment in a solution of potable water and a phosphate-
free detergent (LiquinoxTM) and rinsed with potable water. Additionally, the SPT sampler was also similarly 
decontaminated between each sampled depth interval. 

Each soil sample was placed into laboratory prepared and supplied glass jars with Teflon lined lid seals to 
limit possible volatile loss. Additional soil samples were collected for asbestos (in soil) testing, with these 
samples placed in laboratory-supplied zip lock bags. All environmental soil samples were placed in a chilled 
esky for storage on-site and for transit to the analysing laboratory (under chain of custody (CoC) 
procedures. 

A sub-sample of each environmental sample was also placed in a plastic zip-loc bag for field screening for 
Volatile Organic Compounds [VOC]) using a Photoionisation Detector (PID) equipped with a 10.6 electron 
Volt (eV) lamp, calibrated with 100 part-per-million (ppm) isobutylene. The PID screening results are 
presented on the borehole log (in Appendix A). 

Eleven (11) primary environmental soil samples and one (1) Quality Control (QC) intra-laboratory duplicate 
sample were delivered to Eurofins Environment Testing (Sydney). Soil samples were nominated for analysis 
of a broad range of Chemicals of Potential Concern (COPC) based upon field observation (i.e., obvious 
staining or detectable odours) and measurements (i.e., VOC). The environmental testing conducted 
included: 

Four (4) soil samples and the single QC sample (QC01) were submitted for a general suite of Chemicals 
of Potential Concern (COPC), comprising: 

Metals (Arsenic, Cadmium, Chromium[total], Copper, Mercury, Nickel, Lead, Zinc). 
Petroleum hydrocarbons, including Total Petroleum Hydrocarbons (TPH)/Total Recoverable 
Hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylenes, and naphthalene (BTEXN), Polycyclic 
Aromatic Hydrocarbons (PAH) and Phenols. 
Pesticides (organochlorine [OCP] and organophosphorus [OPP]); and 
Polychlorinated Biphenyls (PCB). 
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One (1) soil sample, BH01_0.5-0.7, was subject to extraction using the Toxicity Characteristic Leaching 
Procedure (TCLP) with the leached extract analysed for metals and PAHs. 
Two (2) soil samples were submitted for qualitative analysis for Asbestos (per AS4964:2004). 
Two (2) soil samples, were submitted for a soil aggressivity suite, including soil pH, electrical 
conductivity, resistivity, sulfate and chlorides. 

Eurofins are National Association of Testing Authorities (NATA) accredited for the testing performed. 
Laboratory test reports, including laboratory quality control information, are attached as Appendix B. 

4 Results of Investigation 
4.1 Local Geology 
The NSW Geoscience ‘MinView’ geological mapping viewer indicates that the site is underlain by man-
made fill with Hawkesbury Sandstone outcropping immediately to the south of the site.   

We understand that the current site landform was constructed with reclamation fill along the shoreline in 
the early 20th Century to form the Sydney Port commercial wharves and ship berths that previously 
occupied the site. 

The 1:25,000 scale Prospect/Parramatta River Acid Sulfate Soils Risk Map show that the site is in an area of 
disturbed terrain, i.e. has been filled. 

4.2 Observed Ground Conditions 
For specific details on ground conditions, reference should be made to the borehole log in Appendix A. 

In summary the observed ground conditions comprised land reclamation Fill to a depth of 6.8 m, over 
approximately 2 m of Estuarine silts and sands, with then sandstone bedrock at a depth of approximately 
8.9 m below current ground surface levels. 

The Fill consisted of predominantly sand, with varying secondary constituents of sandstone gravel, cobbles, 
and boulders.  The SPT results indicated that the Fill is of variable compaction/density, particularly the 
upper layers where a low SPT N value of 3 was observed. 

Underlying the fill, at a depth of 6.8 m, was a 2 m thick layer of natural Estuarine Clayey Silt and Sands with 
shell fragments. 

Sandstone bedrock was encountered at a depth of 8.9 m below site ground surface levels. With reference 
to the SPT test results and recovered samples, the sandstone was assed to be of very low strength. 

During auger drilling, groundwater seepage was observed at a depth of 2.7 m, it is expected that this is 
reflective of average harbour water levels at the time of drilling. 

4.3 Laboratory Testing 

4.3.1 Data Adequacy 
A total of four (4) primary soil samples were analysed by the primary laboratory in one (1) batch; batch 
1141087 (received by the laboratory 19 September 2024). One (1) QC (intra-laboratory) sample (QC01) was 
analysed. Environmental samples were delivered, extracted and analysed within the relevant nominated 
holding times.  

The frequency of intra-laboratory duplicate soil samples analysed was 25%. No inter-laboratory duplicate 
soil samples were analysed. This frequency exceeds the recommended 10% quality control analysis 
frequency set forth in the ASC NEPM (1999, amended 2013). 
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Table C1 (in Appendix C) presents a summary of the analytical results for duplicate soil samples, along with 
calculated Relative Percentage Difference (RPD) as compared to the analytical results for corresponding 
parent samples. For analytes with detected analyte concentrations, RPDs were within acceptable ranges 
with the following exceptions: 

Concentrations of the metals Lead, Mercury and Zinc in the primary (parent) sample BH01_0.5-0.7 were 
340 mg/kg, 2.4 mg/kg and 480 mg/kg respectively, whilst the concentrations of the same metals in the 
intra-laboratory duplicate sample QC01 were consistently lower (240 mg/kg, 0.8 mg/kg and 270 mg/kg 
respectively). 
The concentration of the organochlorine pesticide DDT in primary (parent) sample BH01_0.5-0.7 (0.11 
mg/kg) was lower than the concentration of the same COPC in the intra-laboratory duplicate sample 
QC01 (1.2 mg/kg; and 
Concentrations of PAHs, benzo(a)anthracene, Benzo(b+j)fluoranthene, Fluoranthene and Pyrene (6.9 
mg/kg, 4.2 mg/kg, 13 mg/kg and 14 mg/kg respectively) were consistently recorded higher in the intra-
laboratory duplicate sample QC01 than the primary (parent) sample (3.1 mg/kg, 1.3 mg/kg, 6.8 mg/kg 
and 6.3 mg/kg respectively).The corresponding Total PAH1 and benzo(a)pyrene Toxicity Equivalent 
Quotient (TEQ2) also displayed RPD greater than the generally accepted limits (refer Table C1 footer).  

This difference may be attributed to inherent soil sample heterogeneity which was collected in granular fill 
materials, and/or laboratory sub-sampling techniques. For the purpose of this assessment, the highest 
concentration has been considered. Therefore, the sampling and sample handling methodologies employed 
during this preliminary assessment are considered sufficient. 

4.3.2 Analytical Results 
Analytical tables are presented in Appendix C with the sections below presenting a summary of the 
analytical results for the analytical groups targeted during this investigation. 

Metals 
With the exception of Cadmium, detectable concentrations of Arsenic, Chromium (total), Copper, Lead, 
Mercury, Nickel and Zinc were recorded in the samples analysed, with: 

Arsenic concentrations in soil ranging between 3.8 mg/kg and 19 mg/kg with an average concentration 
of 7.7 mg/kg. 
Chromium (total) concentrations in soil ranging between 6 mg/kg and 17 mg/kg with an average 
concentration of 13 mg/kg. 
Copper concentrations in soil ranging between 11 mg/kg and 88 mg/kg with an average concentration 
of 42 mg/kg. 
Lead concentrations in soil ranging between 25 mg/kg and 400 mg/kg with an average concentration of 
261 mg/kg; and 
Nickel concentrations in soil ranging between 8.2 mg/kg and 25 mg/kg with an average concentration 
of 14 mg/kg; and 
Zinc concentrations in soil ranging between 14 mg/kg and 480 mg/kg with an average concentration of 
184 mg/kg. 

Refer Tables C2 and C4 (in Appendix C) for a summary of metals analysis results.  

 

 
1 Total PAHs: based on the sum of the 16 PAHs most commonly reported for contaminated sites (WHO 1998). 
2 Carcinogenic PAHs: based on the 8 carcinogenic PAHs and their TEFs (potency relative to B(a)P) adopted by 
CCME 2008 (refer Schedule B7). The B(a)P TEQ is calculated by multiplying the concentration of each carcinogenic 
PAH in the sample by its B(a)P TEF 
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Petroleum Hydrocarbons 
TPH in the C15-C26 and C29-C36 fractions were detected in shallow fill at 0.5 to 0.7 m BGL (230 mg/kg and 120 
mg/kg respectively) with TPH in the C15-C26 fraction detected in the sample from fill materials between 4.3 
to 4.8 m BGL. Concurrently, TRH in the F3 range3 was also detected in the shallow and deep fill materials. 
TPH/TRH were not detected in samples collected from fill materials at depths between 2.3 to 2.5 m BGL 
and 3.0 to 3.5 m BGL.  

Various PAHs were detected in all samples, with Fluoranthene and Pyrene detected consistently down the 
sampled profile (to 4.3 to 4.8 m BGL). Total PAH concentrations were greatest in shallow fill materials (68 
mg/kg) with concentrations decreasing to 2.3 mg/kg Total PAH in the sample collected from 3.0 to 3.5 m 
BGL. The concentration of Total PAH increased to 27 mg/kg in the sample collected from4.3 to 4.8 m BGL, 
similar to the trend observed in TPH detections. 

BTEXN, Phenols and Halogenated benzenes were not detected in any sample analysed. 

Refer Tables C2 and C4 (in Appendix C) for a summary of petroleum hydrocarbon analysis results.  

Pesticides, Herbicides and PCB 
With the exception of detections of DDE + DDT in shallow fill samples (1.2 mg/kg), no other pesticides, 
herbicides or PCBs were detected in any of the samples analysed.  

Refer Tables C2 and C4 (in Appendix C) for a summary of pesticides, herbicides and PCB analysis results.  

Asbestos in Soil 
Table C2 (in Appendix C) presents a summary of the asbestos analytical results. 

Asbestos containing materials, fibrous asbestos or asbestos fines were not detected in any of the two (2) 
samples analysed. 

Leachable Metals and PAH 
Table C4 (in Appendix C) presents a summary of the leached metal and PAH analytical results. 

Detectable concentrations of metals Lead (0.09 mg/L) and Zinc (0.38 mg/L) as well as detectable 
concentrations of PAHs Fluoranthene (1 μg/L), Phenanthrene (1 μg/L) and Pyrene (1 μg/L) were recorded.  

Soil Aggressivity 

The result of the laboratory soil aggressivity tests are summarised in Table 2 below. 

Table 1 – Summary of Soil Aggressivity Results 

Borehole/ depth 
(m) Unit pH Chloride 

(mg/kg) 
Sulphate 
(mg/kg) 

Electrical 
Conductivity 

(uS/cm) 

Resistivity 
(ohm.cm) 

BH01 7.2-7.7m Estuarine Soil 8.5 3300 370 2500 400 

BH01 8.7-9.0 Estuarine Soil 9.1 2400 320 1700 580 

  

 
3 TRH F3 - > C16-C34 
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5 Discussion and Recommendations 
5.1 Geotechnical Model 
Using the information from borehole drilling, the encountered strata can be characterised into the 
Geotechnical Units presented in Table 2 below.  

Table 2: Inferred Geotechnical Units 

Unit Unit Name 
Depth 

(below ground 
surface) 

Description 

1 Fill 0-6.8m 
Sands with sandstone gravel, cobbles, and boulders. 
Considered to be uncontrolled fill placed for land 
reclamation purposes only. 

2 Estuarine Soil 6.8-8.9m Normally considered Clayey Silts and Sands with shell 
fragments, of relatively low strength. 

3 Weathered 
Sandstone >8.9m Sandstone Bedrock, extremely to highly weathered, 

very low strength. 

4 Groundwater  
Observed at 2.7m 

depth but expected 
to be highly variable 

Level expected to fluctuate with tidal/flood changes in 
harbour water level. 

 

5.2 Lift Pit Excavation 
We understand the lift pit excavation may be between 1.5 m to 2.4 m deep, and up to 3 m square 
depending on selected lift size. On this basis excavations are expected to be wholly within Unit 1 Fill 
materials.   

The excavatability of the Unit 1 Fill would depend on both the size of the excavation footprint, and the 
type/size of excavation plant that can be used. Excavation contractors should review the attached borehole 
log to make their own assessment of excavation plant/equipment suitability and productivity. It is 
recommended that an allowance for the use of some ‘hard rock’ excavation techniques in a confined space 
may be necessary for the removal of any encountered sandstone boulders.  Care will also be required with 
the use of hydraulic rock breakers, e.g. impact hammers, as the generated vibrations may impact the 
existing sandstone block building. Rotary rock saws or grinders can reduce both overbreak and excessive 
vibrations. Face excavation could also be undertaken using handheld rock saws, or impact breakers.  We 
recommend that prior to the commencement of excavations, an assessment of the likely vibrations to be 
generated from the selected excavation methodology/plant and the potential effect on surrounding 
structures and/or need for vibration monitoring also be completed. 

For construction where there is sufficient room on site, unsupported temporary batters should generally be 
cut no steeper than 1 Horizontal (H) to 1 Vertical (V), provided surcharge loads are kept well clear of batter 
crests.  However, for shallow/short length excavation faces in the short term, and where no groundwater 
will be encountered, it may also be feasible to used vertical cuts in the Fill of up to 1.5m depth. 

Some adjacent ground movement may occur due to excavations. As a guide, the extent of the horizontal 
movement behind the excavation face typically varies from 1.5 to 3 times the excavated height. The 
location, footing type, layout and founding depth for adjacent structures should be determined before 
excavation commences. The potential excavation zone of influence may be simplistically estimated by 
drawing a line at approximately 2H:1V from the base of the excavation up to the ground surface behind the 
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excavated face. Where adjacent structures are located within the zone of influence of the excavation 
foundation stratum, they may experience some horizontal and vertical movements from excavation induced 
ground movements. This should be assessed as part of excavation retention design. 

Due to the proximity of the site to the waterfront it is expected that the lift pit will have to be a tanked 
structure, unless it can be demonstrated that harbour King Tide and/or flood levels will be lower than the 
base of the permanent structure.  Consideration will also then need to be given for the potential impacts of 
hydrostatic uplift/buoyancy pressures on the tanked structures when the ground is saturated. 

Design and analyses of the lift pits will need to consider soil loads, surcharges/footing loads from adjacent 
structures, and hydrostatic pressure.  The relative stiffness of the walls will also determine the design earth 
pressure magnitude and distribution. Additionally, the earth pressure coefficients adopted for design will 
also depend on the analytical tools utilised in the design. It is recommended for design analysis of all these 
elements be undertaken to develop a cost-effective retention support system. As a guide, Table 3 below 
presents general geotechnical design parameters that may be adopted for initial retaining wall design. 

Table 3 – Material Parameters and Earth Pressure Co-efficient for retaining wall design 

Geotechnical Unit 
Effective 
Cohesion 
C’ (kPa) 

Effective 
Friction Angle 

(degrees) 

Co-efficient of 
Earth 

pressure at 
rest, Ko1 

Elastic 
Modulus 

(MPa) 

Bulk Density 
(kN/m3) 

Unit 1 Fill 0 30 0.5 15 20 

Table 3 - Notes 

1. These values assume that some wall movement and relaxation of horizontal stress will occur due to the excavation.  
Actual in-situ Ko values may be higher. 

5.3 Lift Footings 
On the basis that the fill at the site has not been placed as Engineered Fill, and to reduce the potential for 
differential settlement between the new lift and the existing building, we recommend that the new lift be 
uniformly founded on pile footing down to the sandstone bedrock, to match the support to the current 
building. 

It is expected that Continuous Flight Auger (CFA) piles would be best suited to both penetrate the Fill soils, 
and to form pile elements below groundwater levels in the saturated Fill and Estuarine Soils. Alternative 
pile types are not recommended due to the following:  

Bored piles would require casing through the Fill and Estuarine Soils,  
Screw piles would likely meet refusal within the fill.  
Driven piles may cause excessive vibrations for the existing building. 

Indicative geotechnical footing design parameters for CFA/Bored pile footings to the sandstone bedrock are 
provided in Table 4 overleaf. We note that for final design the adopted geotechnical design parameters will 
also be a function of the adopted pile/footing type, method of design, and the designer’s experience. 
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Table 4 – Indicative geotechnical design parameters for footing on the Sandstone Bedrock 

Geotechnical Unit 
Serviceability End 

Bearing1, 5 
(MPa) 

Ultimate End 
Bearing 1 

(MPa) 

Ultimate Shaft 
Adhesion1 

(kPa) 

Elastic 
Modulus2,3 

(MPa) 

Unit 3 Sandstone 1.0 3.0 100 75 

Table 4 Notes 
1. Assumes a minimum embedment of at least 0.5 m, or two pile diameters (whichever is greater) into the 

relevant bearing stratum and roughness category R2 on the shaft sidewalls within rock. 
2. Lateral stiffness may be taken as 70% of vertical stiffness. 
3. limit state serviceability should be assessed using the modulus value to check that settlements are within 

tolerable limits. 
 

Average Risk Rating (ARR) which considers various geotechnical uncertainties, redundancy of the 
foundation system, construction supervision, and the quantity and type of pile testing. Therefore, the 

construction method, and testing (if any) to be employed by the designer and piling contractor.  

The use of limit state design also requires that serviceability performance of the foundation system be 
assessed, including pile group interaction effects for piles that are relatively close together. Such 
assessment should be carried out by experienced geotechnical professionals using well-established and 
soundly based methods. The modulus values given above may be adopted for initial assessments, but it 
should be recognised that the accuracy of settlement prediction is a function of construction methodology 
as well as the assessed values of material stiffness, both of which can involve uncertainty. 

For uplift loads the tabulated serviceability shaft adhesion values should be multiplied by 0.7 in addition to 
the application of appropriate geotechnical; strength reduction factors. Uplift capacity of tension piles 
should also be checked for the inverted cone pull out mechanism using inclined angles of 60° for Unit 5 
Sandstone, and 90° for Unit 4 Sandstone. 

Higher allowable bearing pressures for CFA/bored pile footings into the Unit 4 Sandstone may be feasible 
but further site geotechnical investigation comprising the drilling of cored boreholes into the sandstone 
would be required to further assessed the sandstone strength and defects present. 

5.4 Soil Aggressivity for Buried Structures 
The results of the soil aggressivity testing were assessed with reference to the criteria in the Australian 
Standard AS2159-2009 Piling – “Design and Installation”.  The test results indicate that the soil chemistry 
will be mildly to moderately aggressive for buried concrete, and severe for buried steel pile elements. 

The groundwater is also expected to be saline, on this basis it is expected that additional protection 
measures for inground steel and concrete structures will be required, particularly below groundwater 
levels. 
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5.5 Potential for Soil Contamination  

5.5.1 Adopted Site Assessment Criteria 

The current land use is considered consistent with the “Commercial/industrial, includes premises such as 
shops, offices, factories and industrial sites” as described in Schedule B1 (Investigation Levels for Soil and 
Groundwater) of the ASC NEPM (1999, amended 2013). Following construction, which will include 
earthworks and soil disturbance for the lift pit, the current land use is expected to continue.  

The media assessed was soil. 

Sensitive receptors would include: 

Construction workers undertaking excavation and construction activities during the proposed 
redevelopment. 
Intrusive maintenance workers conducting incidental maintenance activities during the operational 
period. 
Administrative and operational (commercial) Staff; and 
Current and future itinerant visitors (stadium and sporting field spectators) during the operational 
period.  

Noting the limited area to be affected by the proposed construction is attached to the existing building 
structure and the surrounding area is either paved or landscaped, risks to ecological receptors have not 
been assessed. 

Based on the rationale above, to meet the characterisation requirements of this preliminary soil screening 
assessment, relevant investigation and screening levels have been adopted from the following guidelines: 

ASC NEPM (1999, amended 2013) National Environment Protection (Assessment of Site Contamination) 
Amendment Measure, National Environment Protection Council (NEPC): 

Human health: 
– Table 1(A)1 Health Investigation Levels (HIL) for non-petroleum soil contaminants in a 

commercial/industrial setting (HIL-D). 
– Table 1(3) Soil Health Screening Levels (HSL) for vapour intrusion risks from petroleum 

hydrocarbon soil contaminants in a commercial/industrial setting (HSL-D). 
– Table 1(B)7 Management Limits for petroleum hydrocarbon TRH Fractions F1-F4 in soil a 

commercial/industrial setting (ML-D). 
– Table 7 Health screening levels for asbestos contamination in soil a commercial/industrial 

setting (HSL-D). 

D&N note the “commercial/industrial” investigation and screening levels presented in the ASC NEPM (1999, 
amended 2013) do not provide adequate protection for intrusive maintenance and construction workers. 
Therefore, the guidance provided in Cooperative Research Council for Contamination Assessment and 
Remediation of the Environment (CRC-CARE) Technical Report no. 10 – Health Screening Levels for 
petroleum hydrocarbons in soil and groundwater - Part 1: Technical Development Document (2010) has 
been adopted, with the values presented in Table A4 – Soil Health Screening Levels for direct contact 
(intrusive maintenance worker) adopted for volatile and semi-volatile petroleum hydrocarbon COPC. No 
similar guidance is available for non-volatile COPC therefore the ASC NEPM (1999, amended 2013) criteria 
(nominated above) will be applied as screening criteria. 

Adopted site assessment criteria are presented in Table C2 (in Appendix C). 
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5.5.2 Contamination Risks 
Table C2 (in Appendix C) presents a summary of the chemical soil analytical results, compared against the 
relevant site assessment criteria.  

Concentrations of targeted COPC did not exceed the adopted site assessment criteria.  

Table C3 (in Appendix C) presents a summary of the asbestos in soil analytical results, compared against the 
adopted site assessment criteria. 

Asbestos was not detected in the soil samples analysed.  

 

5.6 Preliminary (indicative) Waste Classification for Excavated Soils 

5.6.1 Adopted Waste Assessment Criteria 
Waste classes in NSW are defined in the Protection of the Environment Operations Act 1997 (POEO Act) 
with the NSW Waste Classification Guidelines (2014) providing a framework for assessing and classifying 
wastes. For the purpose of classifying fill material comprising the earthen mound, the guidance provided 
in Part 1 of the Waste Classification Guidelines is applicable. 

Analytical results have compared to the guidelines values presented in the NSW DECC Waste Classification 
Guidelines Part 1: Classifying waste (2014), using the tiered assessment process, and relying on establishing 
Specific Contaminant Concentration (SCC) and TCLP values per Tables 1 and 2 in NSW DECC Waste 
Classification Guidelines Part 1: Classifying waste (2014) for waste classification in NSW. 

5.6.2 Preliminary (indicative) waste Classification 
Asbestos was not detected in the samples analysed therefore excavated soils are not expected to require 
pre-classification as special waste (asbestos waste).  

Table C4 (in Appendix C) presents a summary of the chemical soil and leachate analytical results, compared 
against the relevant waste assessment criteria.  

No total or leached analytical result exceeded the SCC or TCLP thresholds for general solid waste therefore 
the excavated soils are considered likely to be suitable for off-site disposal, to a licensed receiving facility, 
as General Solid Waste (non-putrescible).  

 

6 Closure 
D&N Geotechnical has prepared this report specifically for the Port Authority of NSW, and the purposes 
outlined within this report. It is not suitable for use or reliance in other projects, varied purposes, or by 
third parties. Any third party relying on this report beyond its intended use, without the written consent of 
D&N, does so at their own risk, and D&N holds no responsibility for any resulting loss or damage. 

Subsurface conditions can be complex and vary over relatively short distances, and over time. The inferred 
geotechnical model and recommendations in this report are based on limited subsurface investigations at 
discrete locations. The engineering logs describe subsurface conditions only at the investigation locations at 
the time of the investigation. 

D&N’s advice is based upon the conditions encountered during this investigation. The accuracy of the 
advice provided may be limited by undetected variations in ground conditions between sampling locations, 
site accessibility or budget constraints.  
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The assessment of hazards arising from this advice is restricted to the geotechnical components set out in 
this report and are based on known project conditions and stated assumptions. Detailed safety in design 
assessments are outside the scope of a geotechnical investigation report. 

Further investigations may be required to support detailed design if there are scope limitations or changes 
to the nature of the project. 

The report must be read in its entirety without separation of individual pages or sections.  

D&N cannot be held responsible for interpretations or conclusions made by others unless they are 
supported by an expressed statement, interpretation or conclusion given in this report. 

The report may not be used as part of a project specification without review and agreement by D&N. 

 

 

 



The electronic version of this document is the latest revision. It is the responsibility of the individual to ensure that any paper material is the 
current revision. The printed version of this manual is uncontrolled.
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Figure 
Figure 1 – Borehole Location Plan 
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Appendix A Borehole Log 
 



Explanatory Notes 
The techniques employed in this report to describe and classify soils and rocks are in general accordance with the Australian Standard AS1726-2017 
Geotechnical Site Investigations. The material descriptions are derived from field observations and engineering assessments and may be 
supplemented or validated by in situ or laboratory testing. The accuracy of the information is dependent on the level of investigation, the extent of 
sampling and testing, and the inherent variability of the conditions encountered. 

Method 
Test Pitting: excavation/trench 

BH Backhoe bucket 
EX Excavator bucket 
R Ripper 
H Hydraulic Hammer 
X Existing excavation 
N Natural exposure  

Manual drilling: hand operated tools 
HA Hand Auger  

Continuous sample drilling 
PT Push tube 
PS Percussion sampling 
SON Sonic drilling  

Hammer drilling 
AH Air hammer 
AT Air track  

Spiral flight auger drilling 
AS Auger screwing 
AD/V Continuous flight auger: V-bit 
AD/T Continuous spiral flight auger: TC-Bit 
HFA Continuous hollow flight auger 

Rotary non-core drilling 
WB Washbore drilling 
RR Rock roller  

Rotary core drilling 
PQ 85 mm core (wire line core barrel) 
HQ 63.5 mm core (wire line core barrel) 
NMLC 51.94 mm core (conventional core barrel) 
NQ 47.6 mm core (wire line core barrel) 
DT Diatube (concrete coring) 

Sampling is conducted to facilitate further assessment of selected 
materials encountered. 

Sampling method  
Soil sampling 

B Bulk disturbed sample 
D Disturbed sample 
C Core sample 
ES Environmental soil sample 
SPT Standard Penetration Test sample 
U Thin wall tube ‘undisturbed’  
 
Water sampling 
WS Environmental water sample  

Field testing 
SPT Standard Penetration Test 
HP/PP Hand/Pocket Penetrometer 
Dynamic Penetrometers (blows per noted increment) 

DCP Dynamic Cone Penetrometer 
PSP Perth Sand Penetrometer 

VS Vane Shear 
PLT Plate Load Test 
PID Photo Ionization Detector 

If encountered, refusal (R), or hammer bouncing (HB) of 
penetrometers may be noted. 

The quality of the rock can be assessed by the degree of natural 
defects/fractures and the following. 

Rock quality description 
TCR Total Core Recovery (%) 

(length of core recovered divided by the length of 
core run) 

RQD Rock Quality Designation (%) 
(sum of axial lengths of core greater than 100 mm 
long divided by the length of core run) 

SCR Solid Core Recovery (%) 
(sum of axial lengths of core greater than the core 
diameter mm long divided by the length of core run) 

Groundwater 
Not Encountered Excavation is dry in the short term 
Not Observed Water level observation not possible 
Seepage Water seeping into hole 
Inflow Water flowing/flooding into hole 

The presence of perched groundwater can often lead to an incorrect 
estimation of the true depth to the water table. It is essential to consider 
that groundwater levels can fluctuate significantly based on a range of 
factors, such as climatic changes and site conditions. Therefore, any 
assessment of groundwater levels should be conducted with caution and 
verified through reliable testing methods. 

Excavation conditions 
Stable No obvious short term instability noted 
Spalling Material falling into excavation (minor/major) 
Unstable   Collapse of one or more face of the excavation 



Explanatory Notes: General Soil Description 
The methods of description and classification of soils used in this report are based on Australian Standard AS1726-2017 Geotechnical Site 
Investigations. A material is described as a soil if it can be remoulded by hand in its field condition or in water. The dominant component is shown in 
upper case, with secondary components in lower case. In general descriptions cover: soil type, plasticity or particle size/shape, colour, strength or 
density, moisture and inclusions. 

In general, soil types are classified according to the dominant particle on the 
basis of the following particle sizes. 

Soil Classification Particle Size (mm) 
CLAY < 0.002 
SILT 0.002 0.075 
SAND fine 0.075 to 0.21 

medium 0.21 to 0.6 
coarse 0.6 to 2.36 

GRAVEL fine 2.36 to 6.7 
medium 6.7 to 19 
coarse 19 to 63 

COBBLES 63 to 200 
BOULDERS > 200 

Soil types may be qualified by the presence of minor components 
on the basis of field examination methods and/or the soil grading. 

In coarse grained soils        In fine soils 
Terminology % fines % coarse % coarse 

Trace ≤5 ≤15 ≤15 
With >5, ≤12 >15, ≤30 >15, ≤30 

The strength of cohesive soils is classified by engineering 
assessment or field/lab testing as follows. 

Strength Symbol Undrained shear strength 
Very Soft VS ≤12kPa 
Soft S 12kPa to ≤25kPa 
Firm F 25kPa to ≤50kPa 
Stiff St 50kPa to ≤100kPa 
Very Stiff VSt 100kPa to ≤200kPa 
Hard H >200kPa 

Cohesionless soils are classified on the basis of relative density as 
follows. 

Relative Density Symbol Density Index 
Very Loose VL <15% 
Loose L 15% to ≤35% 
Medium Dense MD 35% to ≤65% 
Dense D 65% to ≤85% 
Very Dense VD >85% 

The plasticity of cohesive soils is defined by the Liquid Limit (LL) as 
follows. 
Plasticity Silt LL Clay LL   

Low plasticity ≤ 35% ≤ 35%   
Medium plasticity N/A > 35% ≤ 50% 
High plasticity > 50% > 50%   

The moisture condition of soil is described by appearance and feel 
and for cohesive soils may be described in relation to the Plastic 
Limit (PL) or Liquid Limit (LL). 
Moisture condition and description 
Dry Cohesive soils: hard, friable, dry of plastic limit. 
                    Granular soils: cohesionless and free-running 
Moist       Cool feel and darkened colour:  
                   Cohesive soils can be moulded.  
                   Granular soils tend to cohere 
Wet Cool feel and darkened colour:  
                Cohesive soils usually weakened & free water forms. 
                Granular soils tend to cohere 

The structure of the soil may be described as follows. 

Zoning Description 
Layer Continuous across exposure or sample 
Lens Discontinuous layer (lenticular shape) 
Pocket Irregular inclusion of different material 

Soil layers may exhibit various structural features such as softened zones, 
fissures, cracks, joints, and root-holes. In addition, coarse-grained soils can be 
described based on their degree of cementation, which can be classified as 
either strong or weak. 

The soil origin may also be noted if possible to deduce. 

Soil origin and description 
Fill Anthropogenic deposits or disturbed material 
Topsoil Zone of soil affected by roots and root fibres 
Peat Significantly organic soils 
Colluvial Transported down slopes by gravity/water 
Aeolian Transported and deposited by wind 
Alluvial Deposited by rivers 
Estuarine Deposited in coastal estuaries 
Lacustrine Deposited in freshwater lakes 
Marine Deposits in marine environments 
Residual Soil formed by in situ weathering of rock, with 
soil no structure/fabric of parent rock evident 
Extremely Formed by in situ weathering of geological 
weathered formations, with the structure/fabric of parent 
material rock intact but with soil strength properties 

The origin of the soil generally cannot be deduced solely on the 
appearance of the material and the inference may be 
supplemented by further geological evidence or other field 
observation. Where there is doubt, the terms ‘possibly’ or 
‘probably’ may be used. 



Explanatory Notes: General Rock Description 
If a material cannot be remoulded by hand in its field condition or in water, it is categorized as a rock. The description includes the rock type, grain 
size, structure, color, degree of weathering, strength, minor components or inclusions, and, where applicable, defect types, shape, roughness, and 
coating/infill. It is important to note that the origin of rocks cannot be determined solely by their appearance, and additional geological evidence or 
field observations may be necessary to make accurate inferences. If there is any uncertainty, the terms "possibly" or "probably" may be used to 
describe the rock. 

To provide a comprehensive description of rock types, it is 
important to consider the predominant grain or crystal size. This 
can be achieved by grouping them into categories for each specific 
rock type. In doing so, the descriptions of the rocks can be more 
accurate and informative. 

Rock type   Groups 
Sedimentary Deposited, carbonate (porous or non), 

volcanic ejection 
Igneous Felsic (much quartz, pale), Intermediate, or 

mafic (little quartz, dark) 
Metamorphic Foliated or non-foliated 
Duricrust Cementing minerology (iron oxides or 

hydroxides, silica, calcium carbonate, 
gypsum) 

Reference should be made to AS1726 for details of the rock types 
and methods of classification. 

The classification of rock weathering is described based on 
definitions in AS1726 and summarised as follows. 

Term and symbol Definition 
Residual RS Soil developed on rock with the 
Soil mass structure and substance of the 

parent rock no longer evident 
Extremely XW Weathered to such an extent that the 
weathered rock has ‘soil-like’ properties. Mass 

structure and substance still evident 
Distinctly DW The strength is usually changed and 
weathered may be highly discoloured. Porosity may 

be increased by leaching, or decreased due to 
deposition in pores. May be distinguished into 
MW (Moderately Weathered) and HW (Highly 
Weathered). 

Slightly SW Slightly discoloured; little or no 
weathered change of strength from fresh rock 
Fresh Rock FR The rock shows no sign of 

decomposition or staining 

The rock material strength can be defined based on the point load 
index as follows. 

The field guide detailed in AS1726 may be used for a preliminary 
assessment of rock strength in situations where point load testing 
is not feasible. 

The defect spacing measured normal to defects of the same set or 
bedding, is described as follows. 

Definition Defect Spacing (mm) 
Thinly laminated < 6 
Laminated 6 to 20 
Very thinly bedded 20 to 60 
Thinly bedded 60 to 200 
Medium bedded 200 to 600 
Thickly bedded 600 to 2000 
Very thickly bedded > 2000 

Terms for describing rock and defects are as follows. 

Defect Terms       
Joint J Infilled Seam IS 
Bedding Parting P XW Seam EW 
Shear Surface S Drill Break DB 
Sheared Zone SZ   
Sheared Seam SS   
Crushed Seam CS   

The shape and roughness of defects in the rock mass are described 
using the following terms. 

Planarity   Roughness   
Planar PR Very Rough VR 
Curved CU Rough RF 
Undulating UN Smooth SM 
Irregular IR Slickensided SL 
Stepped ST   
      

The coating or infill associated with defects in the rock mass 
are described as follows. 

  Point Load Index Is50 Infill and Coating 
Term and symbol (MPa) Clean CN 
Very Low VL 0.03 to 0.1 Stained SN 
Low L 0.1 to 0.3 Carbonaceous X 
Medium M 0.3 to 1.0 Minerals MU Unidentified mineral 
High H 1.0 to 3 MS Secondary mineral 
Very High VH 3 to 10 CA Calcite 
Extremely High EH > 10 Fe Iron Oxide 
It is important to note that the rock material strength as Qz Quartz 
above is distinct from the rock mass strength which can be Veneer VN Thin or patchy coating 
significantly weaker due to the effect of defects. Coating CT Infill up to 1mm 
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Appendix B Laboratory Test Reports 
  



Certificate of Analysis

D & N Geotechnical Pty Ltd
Unit 11/22-38 Thynne St
Bruce
ACT 2617

Attention: Sven Padina

Report 1141087-S
Project name WALSH BAY LIFT PIT NSW
Project ID S-0159.00
Received Date Sep 19, 2024

Client Sample ID BH01_0.5-0.7 BH01_2.3-2.5 BH01_3.0-3.5 BH01_4.3-4.8
Sample Matrix Soil Soil Soil Soil
Eurofins Sample No. S24-Se0050334 S24-Se0050335 S24-Se0050336 S24-Se0050337
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Total Recoverable Hydrocarbons
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg 230 < 50 < 50 74
TRH C29-C36 50 mg/kg 120 < 50 < 50 < 50
TRH C10-C36 (Total) 50 mg/kg 350 < 50 < 50 74
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)*N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg 320 < 100 < 100 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg 320 < 100 < 100 100
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total* 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 101 81 93 83
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg 3.2 0.7 < 0.5 2.6
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 3.5 1.0 0.6 2.8
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 3.7 1.3 1.2 3.1
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg 0.8 < 0.5 < 0.5 0.5
Anthracene 0.5 mg/kg 1.9 < 0.5 < 0.5 1.5
Benz(a)anthracene 0.5 mg/kg 3.1 0.6 < 0.5 2.4
Benzo(a)pyrene 0.5 mg/kg 2.4 0.6 < 0.5 1.9
Benzo(b&j)fluorantheneN07 0.5 mg/kg 1.3 < 0.5 < 0.5 1.1
Benzo(g.h.i)perylene 0.5 mg/kg 1.4 < 0.5 < 0.5 0.8
Benzo(k)fluoranthene 0.5 mg/kg 2.4 < 0.5 < 0.5 1.9
Chrysene 0.5 mg/kg 2.2 0.6 < 0.5 1.9

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 21

Report Number: 1141087-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.



Client Sample ID BH01_0.5-0.7 BH01_2.3-2.5 BH01_3.0-3.5 BH01_4.3-4.8
Sample Matrix Soil Soil Soil Soil
Eurofins Sample No. S24-Se0050334 S24-Se0050335 S24-Se0050336 S24-Se0050337
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg 6.8 1.0 1.0 5.6
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg 1.2 < 0.5 < 0.5 0.9
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg 4.4 < 0.5 0.6 3.5
Pyrene 0.5 mg/kg 6.3 1.1 0.7 4.6
Total PAH* 0.5 mg/kg 34 3.9 2.3 27
2-Fluorobiphenyl (surr.) 1 % 69 131 141 136
p-Terphenyl-d14 (surr.) 1 % 64 136 121 127
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg 0.07 < 0.05 < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg 0.11 < 0.05 < 0.05 < 0.05
a-HCH 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
b-HCH 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
d-HCH 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
g-HCH (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Methoxychlor 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
Toxaphene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Aldrin and Dieldrin (Total)* 0.05 mg/kg < 0.05 < 0.05 < 0.05 < 0.05
DDT + DDE + DDD (Total)* 0.05 mg/kg 0.18 < 0.05 < 0.05 < 0.05
Vic EPA IWRG 621 OCP (Total)* 0.1 mg/kg 0.18 < 0.1 < 0.1 < 0.1
Vic EPA IWRG 621 Other OCP (Total)* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Dibutylchlorendate (surr.) 1 % 74 INT 123 INT
Tetrachloro-m-xylene (surr.) 1 % 61 141 124 129
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Bolstar 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorfenvinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos-methyl 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Coumaphos 2 mg/kg < 2 < 2 < 2 < 2
Demeton-S 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Demeton-O 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Diazinon 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Dichlorvos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 2 of 21

Report Number: 1141087-S



Client Sample ID BH01_0.5-0.7 BH01_2.3-2.5 BH01_3.0-3.5 BH01_4.3-4.8
Sample Matrix Soil Soil Soil Soil
Eurofins Sample No. S24-Se0050334 S24-Se0050335 S24-Se0050336 S24-Se0050337
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Organophosphorus Pesticides
Dimethoate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Disulfoton 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
EPN 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethoprop 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ethyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenitrothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fensulfothion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Fenthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Malathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Merphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Methyl parathion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Mevinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Monocrotophos 2 mg/kg < 2 < 2 < 2 < 2
Naled 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Omethoate 2 mg/kg < 2 < 2 < 2 < 2
Phorate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Pirimiphos-methyl 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Pyrazophos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Ronnel 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Terbufos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Tetrachlorvinphos 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Tokuthion 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Trichloronate 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
Triphenylphosphate (surr.) 1 % 61 112 120 123
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Aroclor-1221 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Aroclor-1232 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Aroclor-1242 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Aroclor-1248 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Aroclor-1254 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Aroclor-1260 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Total PCB* 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Dibutylchlorendate (surr.) 1 % 74 INT 123 INT
Tetrachloro-m-xylene (surr.) 1 % 61 141 124 129
Phenols (Halogenated)
2-Chlorophenol 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2.4-Dichlorophenol 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2.4.5-Trichlorophenol 1 mg/kg < 1 < 1 < 1 < 1
2.4.6-Trichlorophenol 1 mg/kg < 1 < 1 < 1 < 1
2.6-Dichlorophenol 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
4-Chloro-3-methylphenol 1 mg/kg < 1 < 1 < 1 < 1
Pentachlorophenol 1 mg/kg < 1 < 1 < 1 < 1
Tetrachlorophenols - Total 10 mg/kg < 10 < 10 < 10 < 10
Total Halogenated Phenol* 1 mg/kg < 1 < 1 < 1 < 1

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Client Sample ID BH01_0.5-0.7 BH01_2.3-2.5 BH01_3.0-3.5 BH01_4.3-4.8
Sample Matrix Soil Soil Soil Soil
Eurofins Sample No. S24-Se0050334 S24-Se0050335 S24-Se0050336 S24-Se0050337
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol 20 mg/kg < 20 < 20 < 20 < 20
2-Methyl-4.6-dinitrophenol 5 mg/kg < 5 < 5 < 5 < 5
2-Nitrophenol 1 mg/kg < 1 < 1 < 1 < 1
2.4-Dimethylphenol 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2.4-Dinitrophenol 5 mg/kg < 5 < 5 < 5 < 5
2-Methylphenol (o-Cresol) 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
3&4-Methylphenol (m&p-Cresol) 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Total cresols* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
4-Nitrophenol 5 mg/kg < 5 < 5 < 5 < 5
Dinoseb 20 mg/kg < 20 < 20 < 20 < 20
Phenol 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenol-d6 (surr.) 1 % 58 119 114 120
Total Non-Halogenated Phenol* 20 mg/kg < 20 < 20 < 20 < 20
Heavy Metals
Arsenic 2 mg/kg 8.6 3.8 < 2 19
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 17 13 6.0 13
Copper 5 mg/kg 53 11 < 5 88
Lead 5 mg/kg 340 400 25 300
Mercury 0.1 mg/kg 2.4 0.3 0.2 0.5
Nickel 5 mg/kg 17 8.2 < 5 18
Zinc 5 mg/kg 480 56 14 100
Sample Properties
% Moisture 1 % 10 12 17 21

Client Sample ID BH01_7.2-7.7 BH01_8.8-9.0 G01QC01
Sample Matrix Soil Soil Soil
Eurofins Sample No. S24-Se0050338 S24-Se0050339 S24-Se0050340
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Total Recoverable Hydrocarbons
TRH C6-C9 20 mg/kg - - < 20
TRH C10-C14 20 mg/kg - - < 20
TRH C15-C28 50 mg/kg - - 150
TRH C29-C36 50 mg/kg - - 82
TRH C10-C36 (Total) 50 mg/kg - - 232
TRH C6-C10 20 mg/kg - - < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg - - < 20
TRH >C10-C16 50 mg/kg - - < 50
TRH >C10-C16 less Naphthalene (F2)*N01 50 mg/kg - - < 50
TRH >C16-C34 100 mg/kg - - 210
TRH >C34-C40 100 mg/kg - - < 100
TRH >C10-C40 (total)* 100 mg/kg - - 210
BTEX
Benzene 0.1 mg/kg - - < 0.1
Toluene 0.1 mg/kg - - < 0.1
Ethylbenzene 0.1 mg/kg - - < 0.1
m&p-Xylenes 0.2 mg/kg - - < 0.2

Date Reported: Sep 26, 2024
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Client Sample ID BH01_7.2-7.7 BH01_8.8-9.0 G01QC01
Sample Matrix Soil Soil Soil
Eurofins Sample No. S24-Se0050338 S24-Se0050339 S24-Se0050340
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
BTEX
o-Xylene 0.1 mg/kg - - < 0.1
Xylenes - Total* 0.3 mg/kg - - < 0.3
4-Bromofluorobenzene (surr.) 1 % - - 67
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg - - < 0.5
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg - - 7.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg - - 7.5
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg - - 7.5
Acenaphthene 0.5 mg/kg - - < 0.5
Acenaphthylene 0.5 mg/kg - - 0.8
Anthracene 0.5 mg/kg - - 2.1
Benz(a)anthracene 0.5 mg/kg - - 6.9
Benzo(a)pyrene 0.5 mg/kg - - 4.8
Benzo(b&j)fluorantheneN07 0.5 mg/kg - - 4.2
Benzo(g.h.i)perylene 0.5 mg/kg - - 2.8
Benzo(k)fluoranthene 0.5 mg/kg - - 4.2
Chrysene 0.5 mg/kg - - 4.6
Dibenz(a.h)anthracene 0.5 mg/kg - - 0.8
Fluoranthene 0.5 mg/kg - - 13
Fluorene 0.5 mg/kg - - < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg - - 2.7
Naphthalene 0.5 mg/kg - - < 0.5
Phenanthrene 0.5 mg/kg - - 7.3
Pyrene 0.5 mg/kg - - 14
Total PAH* 0.5 mg/kg - - 68
2-Fluorobiphenyl (surr.) 1 % - - 118
p-Terphenyl-d14 (surr.) 1 % - - 107
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - - < 1
4.4'-DDD 0.05 mg/kg - - < 0.5
4.4'-DDE 0.05 mg/kg - - < 0.5
4.4'-DDT 0.05 mg/kg - - 1.2
a-HCH 0.05 mg/kg - - < 0.5
Aldrin 0.05 mg/kg - - < 0.5
b-HCH 0.05 mg/kg - - < 0.5
d-HCH 0.05 mg/kg - - < 0.5
Dieldrin 0.05 mg/kg - - < 0.5
Endosulfan I 0.05 mg/kg - - < 0.5
Endosulfan II 0.05 mg/kg - - < 0.5
Endosulfan sulphate 0.05 mg/kg - - < 0.5
Endrin 0.05 mg/kg - - < 0.5
Endrin aldehyde 0.05 mg/kg - - < 0.5
Endrin ketone 0.05 mg/kg - - < 0.5
g-HCH (Lindane) 0.05 mg/kg - - < 0.5
Heptachlor 0.05 mg/kg - - < 0.5
Heptachlor epoxide 0.05 mg/kg - - < 0.5
Hexachlorobenzene 0.05 mg/kg - - < 0.5
Methoxychlor 0.05 mg/kg - - < 0.5

Date Reported: Sep 26, 2024
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Client Sample ID BH01_7.2-7.7 BH01_8.8-9.0 G01QC01
Sample Matrix Soil Soil Soil
Eurofins Sample No. S24-Se0050338 S24-Se0050339 S24-Se0050340
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Organochlorine Pesticides
Toxaphene 0.5 mg/kg - - < 10
Aldrin and Dieldrin (Total)* 0.05 mg/kg - - < 0.5
DDT + DDE + DDD (Total)* 0.05 mg/kg - - 1.2
Vic EPA IWRG 621 OCP (Total)* 0.1 mg/kg - - 1.2
Vic EPA IWRG 621 Other OCP (Total)* 0.1 mg/kg - - < 1
Dibutylchlorendate (surr.) 1 % - - 101
Tetrachloro-m-xylene (surr.) 1 % - - 121
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - - < 0.5
Bolstar 0.2 mg/kg - - < 0.5
Chlorfenvinphos 0.2 mg/kg - - < 0.5
Chlorpyrifos 0.2 mg/kg - - < 0.5
Chlorpyrifos-methyl 0.2 mg/kg - - < 0.5
Coumaphos 2 mg/kg - - < 5
Demeton-S 0.2 mg/kg - - < 0.5
Demeton-O 0.2 mg/kg - - < 0.5
Diazinon 0.2 mg/kg - - < 0.5
Dichlorvos 0.2 mg/kg - - < 0.5
Dimethoate 0.2 mg/kg - - < 0.5
Disulfoton 0.2 mg/kg - - < 0.5
EPN 0.2 mg/kg - - < 0.5
Ethion 0.2 mg/kg - - < 0.5
Ethoprop 0.2 mg/kg - - < 0.5
Ethyl parathion 0.2 mg/kg - - < 0.5
Fenitrothion 0.2 mg/kg - - < 0.5
Fensulfothion 0.2 mg/kg - - < 0.5
Fenthion 0.2 mg/kg - - < 0.5
Malathion 0.2 mg/kg - - < 0.5
Merphos 0.2 mg/kg - - < 0.5
Methyl parathion 0.2 mg/kg - - < 0.5
Mevinphos 0.2 mg/kg - - < 0.5
Monocrotophos 2 mg/kg - - < 5
Naled 0.2 mg/kg - - < 0.5
Omethoate 2 mg/kg - - < 5
Phorate 0.2 mg/kg - - < 0.5
Pirimiphos-methyl 0.2 mg/kg - - < 0.5
Pyrazophos 0.2 mg/kg - - < 0.5
Ronnel 0.2 mg/kg - - < 0.5
Terbufos 0.2 mg/kg - - < 0.5
Tetrachlorvinphos 0.2 mg/kg - - < 0.5
Tokuthion 0.2 mg/kg - - < 0.5
Trichloronate 0.2 mg/kg - - < 0.5
Triphenylphosphate (surr.) 1 % - - 113
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - - < 1
Aroclor-1221 0.1 mg/kg - - < 1
Aroclor-1232 0.1 mg/kg - - < 1
Aroclor-1242 0.1 mg/kg - - < 1
Aroclor-1248 0.1 mg/kg - - < 1
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Client Sample ID BH01_7.2-7.7 BH01_8.8-9.0 G01QC01
Sample Matrix Soil Soil Soil
Eurofins Sample No. S24-Se0050338 S24-Se0050339 S24-Se0050340
Date Sampled Sep 17, 2024 Sep 17, 2024 Sep 17, 2024
Test/Reference LOR Unit
Polychlorinated Biphenyls
Aroclor-1254 0.1 mg/kg - - < 1
Aroclor-1260 0.1 mg/kg - - < 1
Total PCB* 0.1 mg/kg - - < 1
Dibutylchlorendate (surr.) 1 % - - 101
Tetrachloro-m-xylene (surr.) 1 % - - 121
Phenols (Halogenated)
2-Chlorophenol 0.5 mg/kg - - < 0.5
2.4-Dichlorophenol 0.5 mg/kg - - < 0.5
2.4.5-Trichlorophenol 1 mg/kg - - < 1
2.4.6-Trichlorophenol 1 mg/kg - - < 1
2.6-Dichlorophenol 0.5 mg/kg - - < 0.5
4-Chloro-3-methylphenol 1 mg/kg - - < 1
Pentachlorophenol 1 mg/kg - - < 1
Tetrachlorophenols - Total 10 mg/kg - - < 10
Total Halogenated Phenol* 1 mg/kg - - < 1
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol 20 mg/kg - - < 20
2-Methyl-4.6-dinitrophenol 5 mg/kg - - < 5
2-Nitrophenol 1 mg/kg - - < 1
2.4-Dimethylphenol 0.5 mg/kg - - < 0.5
2.4-Dinitrophenol 5 mg/kg - - < 5
2-Methylphenol (o-Cresol) 0.2 mg/kg - - < 0.5
3&4-Methylphenol (m&p-Cresol) 0.4 mg/kg - - < 1
Total cresols* 0.5 mg/kg - - < 1
4-Nitrophenol 5 mg/kg - - < 5
Dinoseb 20 mg/kg - - < 20
Phenol 0.5 mg/kg - - < 2
Phenol-d6 (surr.) 1 % - - 121
Total Non-Halogenated Phenol* 20 mg/kg - - < 20
Heavy Metals
Arsenic 2 mg/kg - - 6.3
Cadmium 0.4 mg/kg - - < 0.4
Chromium 5 mg/kg - - 15
Copper 5 mg/kg - - 58
Lead 5 mg/kg - - 240
Mercury 0.1 mg/kg - - 0.8
Nickel 5 mg/kg - - 25
Zinc 5 mg/kg - - 270
Sample Properties
% Moisture 1 % 23 15 10

Chloride 10 mg/kg 3300 2400 -
Conductivity (1:5 aqueous extract at 25 °C as rec.) 10 uS/cm 2500 1700 -
pH (1:5 Aqueous extract at 25 °C as rec.) 0.1 pH Units 8.5 9.1 -
Resistivity* 0.5 ohm.m 4.0 5.8 -
Sulphate (as SO4) 10 mg/kg 370 320 -

Date Reported: Sep 26, 2024
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Sydney Sep 24, 2024 14 Days

- Method: LTM-ORG-2010 TRH C6-C40

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2010 TRH C6-C40

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2010 TRH C6-C40

BTEX Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2010 BTEX and Volatile TRH

Polycyclic Aromatic Hydrocarbons Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Phenols (Halogenated) Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Phenols (non-Halogenated) Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Metals M8 Sydney Sep 24, 2024 28 Days
- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

Eurofins Suite B15
Organochlorine Pesticides Sydney Sep 24, 2024 14 Days

- Method: LTM-ORG-2220 OCP & PCB in Soil and Water

Organophosphorus Pesticides Sydney Sep 24, 2024 14 Days
- Method: LTM-ORG-2200 Organophosphorus Pesticides by GC-MS

Polychlorinated Biphenyls Sydney Sep 24, 2024 28 Days
- Method: LTM-ORG-2220 OCP & PCB in Soil and Water

% Moisture Sydney Sep 19, 2024 14 Days
- Method: LTM-GEN-7080 Moisture

Chloride Sydney Sep 24, 2024 28 Days
- Method: LTM-INO-4270 Anions by Ion Chromatography

Conductivity (1:5 aqueous extract at 25 °C as rec.) Sydney Sep 24, 2024 7 Days
- Method: LTM-INO-4030 Conductivity

pH (1:5 Aqueous extract at 25 °C as rec.) Sydney Sep 24, 2024 7 Days
- Method: LTM-GEN-7090 pH by ISE

Sulphate (as SO4) Sydney Sep 24, 2024 28 Days
- Method: In-house method LTM-INO-4270 Sulphate by Ion Chromatograph

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145
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Internal Quality Control Review and Glossary

General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follow guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013. They are included in this QC report where applicable. Additional QC data may be available on request.
2. Unless otherwise stated, all soil/sediment/solid results are reported on a dry weight basis.

3. Unless otherwise stated, all biota/food results are reported on a wet weight basis on the edible portion.
4. For CEC results where the sample's origin is unknown or environmentally contaminated, the results should be used advisedly.
5. Actual LORs are matrix dependent. Quoted LORs may be raised where sample extracts are diluted due to interferences.

6. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds where annotated.
7. SVOC analysis on waters is performed on homogenised, unfiltered samples unless noted otherwise.

8. Samples were analysed on an 'as received' basis.
9. Information identified in this report with blue colour indicates data provided by customers that may have an impact on the results.
10. This report replaces any interim results previously issued.

Holding Times
Please refer to the 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours before sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and despite any other integrity issues, suitably qualified results may still be reported.
Holding times apply from the sampling date; therefore, compliance with these may be outside the laboratory's control.
For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether, the holding time is seven days; however, for all other VOCs, such as BTEX or C6-10 TRH, the holding time is 14 days.

Units
mg/kg: milligrams per kilogram mg/L: milligrams per litre ppm: parts per million

μg/L: micrograms per litre ppb: parts per billion %: Percentage
org/100 mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 mL: Most Probable Number of organisms per 100 millilitres
CFU: Colony Forming Unit Colour: Pt-Co Units (CU)

Terms
APHA American Public Health Association
CEC Cation Exchange Capacity

COC Chain of Custody
CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (ISO17034) - reported as percent recovery.
Dry Where moisture has been determined on a solid sample, the result is expressed on a dry weight basis.
Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.
LOR Limit of Reporting.
LCS Laboratory Control Sample - reported as percent recovery.
Method Blank In the case of solid samples, these are performed on laboratory-certified clean sands and in the case of water samples, these are performed on de-ionised water.

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC represents the sequence or batch that client samples were analysed within.
RPD Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.
SRA Sample Receipt Advice

Surr - Surrogate The addition of a similar compound to the analyte target is reported as percentage recovery. See below for acceptance criteria.
TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment; however, free tributyltin was measured,

and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.
TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence
QSM US Department of Defense Quality Systems Manual Version 6.0
US EPA United States Environmental Protection Agency

WA DWER Sum of PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

QC - Acceptance Criteria
The acceptance criteria should only be used as a guide and may be different when site-specific Sampling Analysis and Quality Plan (SAQP) have been implemented.

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is ≤30%; however, the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPD must lie between 0-50%

Results >20 times the LOR: RPD must lie between 0-30%

NOTE: pH duplicates are reported as a range, not as RPD

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS.  SVOCs recoveries 20 – 150%, VOC recoveries 50 – 150%

PFAS field samples containing surrogate recoveries above the QC limit designated in QSM 6.0, where no positive PFAS results have been reported or reviewed, and no data was affected.

QC Data General Comments
1. Where a result is reported as less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.
2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown are not data from your samples.

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding 
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery, the term "INT" appears against that analyte.
5. For Matrix Spikes and LCS results, a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data; thus, it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Total Recoverable Hydrocarbons
TRH C6-C9 mg/kg < 20 20 Pass
TRH C6-C10 mg/kg < 20 20 Pass

Method Blank
BTEX
Benzene mg/kg < 0.1 0.1 Pass
Toluene mg/kg < 0.1 0.1 Pass
Ethylbenzene mg/kg < 0.1 0.1 Pass
m&p-Xylenes mg/kg < 0.2 0.2 Pass
o-Xylene mg/kg < 0.1 0.1 Pass
Xylenes - Total* mg/kg < 0.3 0.3 Pass

Method Blank
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene mg/kg < 0.5 0.5 Pass

Method Blank
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
Benz(a)anthracene mg/kg < 0.5 0.5 Pass
Benzo(a)pyrene mg/kg < 0.5 0.5 Pass
Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass
Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass
Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass
Fluorene mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass

Method Blank
Organochlorine Pesticides
Chlordanes - Total mg/kg < 0.1 0.1 Pass
4.4'-DDD mg/kg < 0.05 0.05 Pass
4.4'-DDE mg/kg < 0.05 0.05 Pass
4.4'-DDT mg/kg < 0.05 0.05 Pass
a-HCH mg/kg < 0.05 0.05 Pass
Aldrin mg/kg < 0.05 0.05 Pass
b-HCH mg/kg < 0.05 0.05 Pass
d-HCH mg/kg < 0.05 0.05 Pass
Dieldrin mg/kg < 0.05 0.05 Pass
Endosulfan I mg/kg < 0.05 0.05 Pass
Endosulfan II mg/kg < 0.05 0.05 Pass
Endosulfan sulphate mg/kg < 0.05 0.05 Pass
Endrin mg/kg < 0.05 0.05 Pass
Endrin aldehyde mg/kg < 0.05 0.05 Pass
Endrin ketone mg/kg < 0.05 0.05 Pass
g-HCH (Lindane) mg/kg < 0.05 0.05 Pass
Heptachlor mg/kg < 0.05 0.05 Pass

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 11 of 21

Report Number: 1141087-S



Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Heptachlor epoxide mg/kg < 0.05 0.05 Pass
Hexachlorobenzene mg/kg < 0.05 0.05 Pass
Methoxychlor mg/kg < 0.05 0.05 Pass
Toxaphene mg/kg < 0.5 0.5 Pass

Method Blank
Organophosphorus Pesticides
Azinphos-methyl mg/kg < 0.2 0.2 Pass
Bolstar mg/kg < 0.2 0.2 Pass
Chlorfenvinphos mg/kg < 0.2 0.2 Pass
Chlorpyrifos mg/kg < 0.2 0.2 Pass
Chlorpyrifos-methyl mg/kg < 0.2 0.2 Pass
Coumaphos mg/kg < 2 2 Pass
Demeton-S mg/kg < 0.2 0.2 Pass
Demeton-O mg/kg < 0.2 0.2 Pass
Diazinon mg/kg < 0.2 0.2 Pass
Dichlorvos mg/kg < 0.2 0.2 Pass
Dimethoate mg/kg < 0.2 0.2 Pass
Disulfoton mg/kg < 0.2 0.2 Pass
EPN mg/kg < 0.2 0.2 Pass
Ethion mg/kg < 0.2 0.2 Pass
Ethoprop mg/kg < 0.2 0.2 Pass
Ethyl parathion mg/kg < 0.2 0.2 Pass
Fenitrothion mg/kg < 0.2 0.2 Pass
Fensulfothion mg/kg < 0.2 0.2 Pass
Fenthion mg/kg < 0.2 0.2 Pass
Malathion mg/kg < 0.2 0.2 Pass
Merphos mg/kg < 0.2 0.2 Pass
Methyl parathion mg/kg < 0.2 0.2 Pass
Mevinphos mg/kg < 0.2 0.2 Pass
Monocrotophos mg/kg < 2 2 Pass
Naled mg/kg < 0.2 0.2 Pass
Omethoate mg/kg < 2 2 Pass
Phorate mg/kg < 0.2 0.2 Pass
Pirimiphos-methyl mg/kg < 0.2 0.2 Pass
Pyrazophos mg/kg < 0.2 0.2 Pass
Ronnel mg/kg < 0.2 0.2 Pass
Terbufos mg/kg < 0.2 0.2 Pass
Tetrachlorvinphos mg/kg < 0.2 0.2 Pass
Tokuthion mg/kg < 0.2 0.2 Pass
Trichloronate mg/kg < 0.2 0.2 Pass

Method Blank
Polychlorinated Biphenyls
Aroclor-1016 mg/kg < 0.1 0.1 Pass
Aroclor-1221 mg/kg < 0.1 0.1 Pass
Aroclor-1232 mg/kg < 0.1 0.1 Pass
Aroclor-1242 mg/kg < 0.1 0.1 Pass
Aroclor-1248 mg/kg < 0.1 0.1 Pass
Aroclor-1254 mg/kg < 0.1 0.1 Pass
Aroclor-1260 mg/kg < 0.1 0.1 Pass
Total PCB* mg/kg < 0.1 0.1 Pass

Method Blank
Phenols (Halogenated)
2-Chlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

2.4.5-Trichlorophenol mg/kg < 1 1 Pass
2.4.6-Trichlorophenol mg/kg < 1 1 Pass
2.6-Dichlorophenol mg/kg < 0.5 0.5 Pass
4-Chloro-3-methylphenol mg/kg < 1 1 Pass
Pentachlorophenol mg/kg < 1 1 Pass
Tetrachlorophenols - Total mg/kg < 10 10 Pass

Method Blank
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol mg/kg < 20 20 Pass
2-Methyl-4.6-dinitrophenol mg/kg < 5 5 Pass
2-Nitrophenol mg/kg < 1 1 Pass
2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass
2.4-Dinitrophenol mg/kg < 5 5 Pass
2-Methylphenol (o-Cresol) mg/kg < 0.2 0.2 Pass
3&4-Methylphenol (m&p-Cresol) mg/kg < 0.4 0.4 Pass
4-Nitrophenol mg/kg < 5 5 Pass
Dinoseb mg/kg < 20 20 Pass
Phenol mg/kg < 0.5 0.5 Pass

Method Blank
Total Recoverable Hydrocarbons
TRH C10-C14 mg/kg < 20 20 Pass
TRH C15-C28 mg/kg < 50 50 Pass
TRH C29-C36 mg/kg < 50 50 Pass
TRH >C10-C16 mg/kg < 50 50 Pass
TRH >C16-C34 mg/kg < 100 100 Pass
TRH >C34-C40 mg/kg < 100 100 Pass

Method Blank
Heavy Metals
Arsenic mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Mercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Zinc mg/kg < 5 5 Pass

Method Blank
Total Recoverable Hydrocarbons
TRH C10-C14 mg/kg < 20 20 Pass
TRH C15-C28 mg/kg < 50 50 Pass
TRH C29-C36 mg/kg < 50 50 Pass
TRH >C10-C16 mg/kg < 50 50 Pass
TRH >C16-C34 mg/kg < 100 100 Pass
TRH >C34-C40 mg/kg < 100 100 Pass

Method Blank
Heavy Metals
Arsenic mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Mercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Zinc mg/kg < 5 5 Pass

Method Blank
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Chloride mg/kg < 10 10 Pass
Conductivity (1:5 aqueous extract at 25 °C as rec.) uS/cm < 10 10 Pass
Sulphate (as SO4) mg/kg < 10 10 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons
TRH C6-C9 % 87 70-130 Pass
TRH C6-C10 % 85 70-130 Pass

LCS - % Recovery
BTEX
Benzene % 99 70-130 Pass
Toluene % 104 70-130 Pass
Ethylbenzene % 94 70-130 Pass
m&p-Xylenes % 90 70-130 Pass
o-Xylene % 95 70-130 Pass
Xylenes - Total* % 92 70-130 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene % 112 70-130 Pass

LCS - % Recovery
Polycyclic Aromatic Hydrocarbons
Acenaphthene % 96 70-130 Pass
Acenaphthylene % 88 70-130 Pass
Anthracene % 103 70-130 Pass
Benz(a)anthracene % 90 70-130 Pass
Benzo(a)pyrene % 93 70-130 Pass
Benzo(b&j)fluoranthene % 83 70-130 Pass
Benzo(g.h.i)perylene % 84 70-130 Pass
Benzo(k)fluoranthene % 90 70-130 Pass
Chrysene % 101 70-130 Pass
Dibenz(a.h)anthracene % 84 70-130 Pass
Fluoranthene % 97 70-130 Pass
Fluorene % 100 70-130 Pass
Indeno(1.2.3-cd)pyrene % 86 70-130 Pass
Naphthalene % 92 70-130 Pass
Phenanthrene % 88 70-130 Pass
Pyrene % 100 70-130 Pass

LCS - % Recovery
Organochlorine Pesticides
Chlordanes - Total % 108 70-130 Pass
4.4'-DDD % 104 70-130 Pass
4.4'-DDE % 112 70-130 Pass
4.4'-DDT % 108 70-130 Pass
a-HCH % 105 70-130 Pass
Aldrin % 104 70-130 Pass
b-HCH % 111 70-130 Pass
d-HCH % 106 70-130 Pass
Dieldrin % 118 70-130 Pass
Endosulfan I % 118 70-130 Pass
Endosulfan II % 116 70-130 Pass
Endosulfan sulphate % 105 70-130 Pass
Endrin % 101 70-130 Pass
Endrin aldehyde % 108 70-130 Pass
Endrin ketone % 100 70-130 Pass
g-HCH (Lindane) % 114 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Heptachlor % 106 70-130 Pass
Heptachlor epoxide % 94 70-130 Pass
Hexachlorobenzene % 101 70-130 Pass
Methoxychlor % 111 70-130 Pass

LCS - % Recovery
Organophosphorus Pesticides
Diazinon % 92 70-130 Pass
Dimethoate % 91 70-130 Pass
Ethion % 76 70-130 Pass
Methyl parathion % 78 70-130 Pass
Mevinphos % 76 70-130 Pass

LCS - % Recovery
Polychlorinated Biphenyls
Aroclor-1016 % 109 70-130 Pass
Aroclor-1260 % 103 70-130 Pass

LCS - % Recovery
Phenols (Halogenated)
2-Chlorophenol % 92 25-140 Pass
2.4-Dichlorophenol % 89 25-140 Pass
2.4.5-Trichlorophenol % 85 25-140 Pass
2.4.6-Trichlorophenol % 70 25-140 Pass
2.6-Dichlorophenol % 96 25-140 Pass
4-Chloro-3-methylphenol % 93 25-140 Pass
Pentachlorophenol % 97 25-140 Pass
Tetrachlorophenols - Total % 94 25-140 Pass

LCS - % Recovery
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol % 99 25-140 Pass
2-Methyl-4.6-dinitrophenol % 100 25-140 Pass
2-Nitrophenol % 101 25-140 Pass
2.4-Dimethylphenol % 97 25-140 Pass
2.4-Dinitrophenol % 107 25-140 Pass
2-Methylphenol (o-Cresol) % 96 25-140 Pass
3&4-Methylphenol (m&p-Cresol) % 93 25-140 Pass
4-Nitrophenol % 83 25-140 Pass
Dinoseb % 105 25-140 Pass
Phenol % 90 25-140 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons
TRH C10-C14 % 73 70-130 Pass
TRH >C10-C16 % 73 70-130 Pass

LCS - % Recovery
Heavy Metals
Arsenic % 95 80-120 Pass
Cadmium % 97 80-120 Pass
Chromium % 104 80-120 Pass
Copper % 101 80-120 Pass
Lead % 92 80-120 Pass
Mercury % 106 80-120 Pass
Nickel % 104 80-120 Pass
Zinc % 100 80-120 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons
TRH C10-C14 % 93 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

TRH >C10-C16 % 92 70-130 Pass
LCS - % Recovery
Heavy Metals
Arsenic % 93 80-120 Pass
Cadmium % 93 80-120 Pass
Chromium % 101 80-120 Pass
Copper % 100 80-120 Pass
Lead % 91 80-120 Pass
Mercury % 102 80-120 Pass
Nickel % 102 80-120 Pass
Zinc % 98 80-120 Pass

LCS - % Recovery
Conductivity (1:5 aqueous extract at 25 °C as rec.) % 99 70-130 Pass
Resistivity* % 99 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Total Recoverable Hydrocarbons Result 1
TRH C6-C9 S24-Se0048474 NCP % 89 70-130 Pass
TRH C10-C14 R24-Se0059452 NCP % 86 70-130 Pass
TRH C6-C10 S24-Se0048474 NCP % 89 70-130 Pass
TRH >C10-C16 R24-Se0059452 NCP % 87 70-130 Pass

Spike - % Recovery
BTEX Result 1
Benzene S24-Se0048474 NCP % 77 70-130 Pass
Toluene S24-Se0048474 NCP % 104 70-130 Pass
Ethylbenzene S24-Se0048474 NCP % 80 70-130 Pass
m&p-Xylenes S24-Se0048474 NCP % 84 70-130 Pass
o-Xylene S24-Se0048474 NCP % 78 70-130 Pass
Xylenes - Total* S24-Se0048474 NCP % 82 70-130 Pass

Spike - % Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
Naphthalene S24-Se0048474 NCP % 96 70-130 Pass

Spike - % Recovery
Organochlorine Pesticides Result 1
Chlordanes - Total S24-Se0058716 NCP % 70 70-130 Pass
4.4'-DDD S24-Se0046144 NCP % 112 70-130 Pass
4.4'-DDE S24-Se0058716 NCP % 78 70-130 Pass
4.4'-DDT S24-Se0046144 NCP % 98 70-130 Pass
a-HCH S24-Se0058716 NCP % 75 70-130 Pass
Aldrin S24-Se0058716 NCP % 80 70-130 Pass
b-HCH S24-Se0058716 NCP % 77 70-130 Pass
d-HCH S24-Se0046144 NCP % 108 70-130 Pass
Dieldrin S24-Se0058716 NCP % 83 70-130 Pass
Endosulfan I S24-Se0058716 NCP % 80 70-130 Pass
Endosulfan II S24-Se0058716 NCP % 77 70-130 Pass
Endosulfan sulphate S24-Se0046144 NCP % 99 70-130 Pass
Endrin S24-Se0046144 NCP % 109 70-130 Pass
Endrin aldehyde S24-Se0058716 NCP % 88 70-130 Pass
Endrin ketone S24-Se0046144 NCP % 85 70-130 Pass
g-HCH (Lindane) S24-Se0058716 NCP % 80 70-130 Pass
Heptachlor S24-Se0046144 NCP % 132 70-130 Fail Q08
Heptachlor epoxide S24-Se0046144 NCP % 114 70-130 Pass
Hexachlorobenzene S24-Se0046144 NCP % 119 70-130 Pass
Methoxychlor S24-Se0046144 NCP % 111 70-130 Pass
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Polychlorinated Biphenyls Result 1
Aroclor-1016 S24-Se0058716 NCP % 82 70-130 Pass
Aroclor-1260 S24-Se0058716 NCP % 80 70-130 Pass

Spike - % Recovery
Heavy Metals Result 1
Lead S24-Se0050623 NCP % 96 75-125 Pass

Spike - % Recovery
Heavy Metals Result 1
Arsenic S24-Se0050335 CP % 101 75-125 Pass
Cadmium S24-Se0050335 CP % 100 75-125 Pass
Chromium S24-Se0050335 CP % 105 75-125 Pass
Copper S24-Se0050335 CP % 106 75-125 Pass
Mercury S24-Se0050335 CP % 112 75-125 Pass
Nickel S24-Se0050335 CP % 104 75-125 Pass
Zinc S24-Se0050335 CP % 115 75-125 Pass

Spike - % Recovery
Result 1

Chloride S24-Se0050338 CP % 70 70-130 Pass
Sulphate (as SO4) S24-Se0050338 CP % 97 70-130 Pass

Spike - % Recovery
Organophosphorus Pesticides Result 1
Dimethoate N24-Se0059900 NCP % 111 70-130 Pass
Ethion N24-Se0059900 NCP % 125 70-130 Pass
Fenitrothion N24-Se0059900 NCP % 91 70-130 Pass
Methyl parathion N24-Se0059900 NCP % 119 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Total Recoverable Hydrocarbons Result 1 Result 2 RPD
TRH C6-C9 S24-Se0048456 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C10-C14 S24-Se0058892 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 S24-Se0058892 NCP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 S24-Se0058892 NCP mg/kg < 50 < 50 <1 30% Pass
TRH C6-C10 S24-Se0048456 NCP mg/kg < 20 < 20 <1 30% Pass
TRH >C10-C16 S24-Se0058892 NCP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 S24-Se0058892 NCP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 S24-Se0058892 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S24-Se0060868 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S24-Se0060868 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S24-Se0060868 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S24-Se0060868 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S24-Se0060868 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total* S24-Se0060868 NCP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S24-Se0060868 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Benzo(a)pyrene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Organochlorine Pesticides Result 1 Result 2 RPD
Chlordanes - Total S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
4.4'-DDD S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4'-DDE S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4'-DDT S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
a-HCH S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Aldrin S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
b-HCH S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
d-HCH S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dieldrin S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan I S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan II S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan sulphate S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin aldehyde S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin ketone S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
g-HCH (Lindane) S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor epoxide S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Hexachlorobenzene S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Methoxychlor S24-Se0061869 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Toxaphene S24-Se0061869 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Organophosphorus Pesticides Result 1 Result 2 RPD
Azinphos-methyl S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Bolstar S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Chlorfenvinphos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Chlorpyrifos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Chlorpyrifos-methyl S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Coumaphos S24-Se0061869 NCP mg/kg < 2 < 2 <1 30% Pass
Demeton-S S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Demeton-O S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Diazinon S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Dichlorvos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Dimethoate S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Disulfoton S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
EPN S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Ethion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Ethoprop S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Ethyl parathion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Fenitrothion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
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Duplicate
Organophosphorus Pesticides Result 1 Result 2 RPD
Fensulfothion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Fenthion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Malathion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Merphos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Methyl parathion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Mevinphos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Monocrotophos S24-Se0061869 NCP mg/kg < 2 < 2 <1 30% Pass
Naled S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Omethoate S24-Se0061869 NCP mg/kg < 2 < 2 <1 30% Pass
Phorate S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Pirimiphos-methyl S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Pyrazophos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Ronnel S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Terbufos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Tetrachlorvinphos S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Tokuthion S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
Trichloronate S24-Se0061869 NCP mg/kg < 0.2 < 0.2 <1 30% Pass

Duplicate
Polychlorinated Biphenyls Result 1 Result 2 RPD
Aroclor-1016 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1221 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1232 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1242 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1248 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1254 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1260 S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Total PCB* S24-Se0061869 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Duplicate
Phenols (Halogenated) Result 1 Result 2 RPD
2-Chlorophenol N24-Se0056633 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dichlorophenol N24-Se0056633 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.5-Trichlorophenol N24-Se0056633 NCP mg/kg < 1 < 1 <1 30% Pass
2.4.6-Trichlorophenol N24-Se0056633 NCP mg/kg < 1 < 1 <1 30% Pass
2.6-Dichlorophenol N24-Se0056633 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Chloro-3-methylphenol N24-Se0056633 NCP mg/kg < 1 < 1 <1 30% Pass
Pentachlorophenol N24-Se0056633 NCP mg/kg < 1 < 1 <1 30% Pass
Tetrachlorophenols - Total N24-Se0056633 NCP mg/kg < 10 < 10 <1 30% Pass

Duplicate
Phenols (non-Halogenated) Result 1 Result 2 RPD
2-Cyclohexyl-4.6-dinitrophenol N24-Se0056633 NCP mg/kg < 20 < 20 <1 30% Pass
2-Methyl-4.6-dinitrophenol N24-Se0056633 NCP mg/kg < 5 < 5 <1 30% Pass
2-Nitrophenol N24-Se0056633 NCP mg/kg < 1 < 1 <1 30% Pass
2.4-Dimethylphenol N24-Se0056633 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dinitrophenol N24-Se0056633 NCP mg/kg < 5 < 5 <1 30% Pass
2-Methylphenol (o-Cresol) N24-Se0056633 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
3&4-Methylphenol (m&p-Cresol) N24-Se0056633 NCP mg/kg < 0.4 < 0.4 <1 30% Pass
4-Nitrophenol N24-Se0056633 NCP mg/kg < 5 < 5 <1 30% Pass
Dinoseb N24-Se0056633 NCP mg/kg < 20 < 20 <1 30% Pass
Phenol N24-Se0056633 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S24-Se0050635 NCP mg/kg 2.8 2.9 4.0 30% Pass
Cadmium S24-Se0050635 NCP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S24-Se0050635 NCP mg/kg < 5 < 5 <1 30% Pass
Copper S24-Se0050635 NCP mg/kg < 5 < 5 <1 30% Pass
Lead S24-Se0050635 NCP mg/kg < 5 < 5 <1 30% Pass
Mercury S24-Se0050635 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S24-Se0050635 NCP mg/kg < 5 < 5 <1 30% Pass
Zinc S24-Se0050635 NCP mg/kg < 5 < 5 <1 30% Pass

Duplicate
Sample Properties Result 1 Result 2 RPD
% Moisture S24-Se0050335 CP % 12 12 3.0 30% Pass

Duplicate
Result 1 Result 2 RPD

Chloride N24-Se0045269 NCP mg/kg 23 23 1.0 30% Pass
Conductivity (1:5 aqueous extract
at 25 °C as rec.) S24-Se0050338 CP uS/cm 2500 1900 26 30% Pass
pH (1:5 Aqueous extract at 25 °C
as rec.) S24-Se0050338 CP pH Units 8.5 8.6 <1 30% Pass
Resistivity* S24-Se0050338 CP ohm.m 4.0 5.2 26 30% Pass
Sulphate (as SO4) N24-Se0045269 NCP mg/kg 64 66 3.0 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
G01 The LORs have been raised due to matrix interference

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q08
The matrix spike recovery is outside of the recommended acceptance criteria.  An acceptable recovery was obtained for the laboratory control sample indicating a sample matrix
interference.

Authorised by:

Chamath JHM Annakkage Senior Analyst-Asbestos
Dilani Samarakoon Senior Analyst-Inorganic
Mickael Ros Senior Analyst-Metal
Roopesh Rangarajan Senior Analyst-Organic
Roopesh Rangarajan Senior Analyst-Sample Properties
Roopesh Rangarajan Senior Analyst-Volatile
Ryan Phillips Senior Analyst-Inorganic

Glenn Jackson
Managing Director

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.
Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Certificate of Analysis

D & N Geotechnical Pty Ltd
Unit 11/22-38 Thynne St
Bruce
ACT 2617

Attention: Sven Padina
Report 1141087-AID
Project Name WALSH BAY LIFT PIT NSW
Project ID S-0159.00
Received Date Sep 19, 2024
Date Reported Sep 26, 2024

Methodology:
Asbestos Fibre
Identification

Conducted in accordance with the Australian Standard AS 4964 – 2004: Method for the Qualitative Identification of
Asbestos in Bulk Samples and in-house Method LTM-ASB-8020 by polarised light microscopy (PLM) and dispersion
staining (DS) techniques.
NOTE: Positive Trace Analysis results indicate the sample contains detectable respirable fibres.

Unknown Mineral
Fibres

Mineral fibres of unknown type, as determined by PLM with DS, may require another analytical technique, such as
Electron Microscopy, to confirm unequivocal identity.
NOTE: While Actinolite, Anthophyllite and Tremolite asbestos may be detected by PLM with DS, due to variability in the
optical properties of these materials, AS4964 requires that these are reported as UMF unless confirmed by an
independent technique.

Subsampling Soil
Samples

The whole sample submitted is first dried and then passed through a 10mm sieve followed by a 2mm sieve. All fibrous
matter greater than 10mm, greater than 2mm as well as the material passing through the 2mm sieve are retained and
analysed for the presence of asbestos. If the sub 2mm fraction is greater than approximately 30 to 60g then a sub-
sampling routine based on ISO 3082:2009(E) is employed.
NOTE: Depending on the nature and size of the soil sample, the sub-2 mm residue material may need to be sub-
sampled for trace analysis, in accordance with AS 4964-2004.

Bonded asbestos-
containing material
(ACM)

The material is first examined and any fibres isolated for identification by PLM and DS. Where required, interfering
matrices may be removed by disintegration using a range of heat, chemical or physical treatments, possibly in
combination.The resultant material is then further examined in accordance with AS 4964 - 2004.
NOTE: Even after disintegration it may be difficult to detect the presence of asbestos in some asbestos-containing bulk
materials using PLM and DS. This is due to the low grade or small length or diameter of the asbestos fibres present in
the material, or to the fact that very fine fibres have been distributed intimately throughout the materials. Vinyl/asbestos
floor tiles, some asbestos-containing sealants and mastics, asbestos-containing epoxy resins and some ore samples are
examples of these types of material, which are difficult to analyse.

Limit of Reporting The performance limitation of the AS 4964 (2004) method for non-homogeneous samples is around 0.1 g/kg (equivalent
to 0.01% (w/w)). Where no asbestos is found by PLM and DS, including Trace Analysis, this is considered to be at the
nominal reporting limit of 0.01% (w/w).
The NEPM screening level of 0.001% (w/w) is intended as an on-site determination, not a laboratory Limit of Reporting
(LOR), per se. Examination of a large sample size (e.g. 500 mL) may improve the likelihood of detecting asbestos,
particularly AF, to aid assessment against the NEPM criteria. Gravimetric determinations to this level of accuracy are
outside of AS 4964 and hence NATA Accreditation does not cover the performance of this service (non-NATA results
shown with an asterisk).
NOTE: NATA News March 2014, p.7, states in relation to AS 4964: "This is a qualitative method with a nominal
reporting limit of 0.01 % " and that currently in Australia "there is no validated method available for the quantification of
asbestos".This report is consistent with the analytical procedures and reporting recommendations in the NEPM and the
WA DoH.
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Asbestos - LTM-ASB-8020 Sydney Sep 19, 2024 Indefinite
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Internal Quality Control Review and Glossary General 
1. QC data may be available on request. 
2. All soil results are reported on a dry basis, unless otherwise stated. 
3. Samples were analysed on an 'as received' basis. 
4. Information identified on this report with the colour blue indicates data provided by customer that may have an impact on the results. 
5. This report replaces any interim results previously issued. 

Holding Times 
Please refer to the most recent version of the 'Sample Preservation and Container Guide' for holding times (QS3001). 

Units 
% w/w:  Percentage weight-for-weight basis, e.g. of asbestos in asbestos-containing finds in soil samples (% w/w) 
F/fld Airborne fibre filter loading as Fibres (N) per Fields counted (n) 
F/mL Airborne fibre reported concentration as Fibres per millilitre of air drawn over the sampler membrane (C) 
g, kg Mass, e.g. of whole sample (M) or asbestos-containing find within the sample (m) 
g/kg Concentration in grams per kilogram 
L, mL Volume, e.g. of air as measured in AFM (V = r x t) 
L/min Airborne fibre sampling Flowrate as litres per minute of air drawn over the sampler membrane (r) 
min Time (t), e.g. of air sample collection period 

Calculations 
Airborne Fibre Concentration:   

Asbestos Content (as asbestos):   

Weighted Average (of asbestos):  

Terms 
%asbestos Estimated percentage of asbestos in a given matrix may be derived from knowledge or experience of the material, informed by HSG264 Appendix 2, else 

assumed to be 15% in accordance with WA DOH Appendix 2 (PA).  This estimate is not NATA-accredited. 
ACM Asbestos Containing Materials. Asbestos contained within a non-asbestos matrix, typically presented in bonded (non-friable) condition. For the purposes of the 

NEPM and WA DOH, ACM corresponds to material larger than 7 mm x 7 mm. 
AF Asbestos Fines. Asbestos contamination within a soil sample, as defined by WA DOH.  Includes loose fibre bundles and small pieces of friable and non-friable 

material such as asbestos cement fragments mixed with soil. Considered under the NEPM as equivalent to “non-bonded / friable”. 
AFM Airborne Fibre Monitoring, e.g., by the MFM. 
Amosite Amosite Asbestos Detected.  Amosite may also refer to Fibrous Grunerite or Brown Asbestos.  Identified in accordance with AS 5370:2024* Sampling and 

qualitative identification of asbestos in bulk materials (ISO 22262-1:2012, MOD), formerly AS 4964-2004. 
AS Australian Standard. 
Asbestos Content (as asbestos) Total %w/w asbestos content in asbestos-containing finds in a soil sample (% w/w). 
Chrysotile Chrysotile Asbestos Detected.  Chrysotile may also refer to Fibrous Serpentine or White Asbestos.  Identified in accordance with AS 5370:2024* Sampling and 

qualitative identification of asbestos in bulk materials (ISO 22262-1:2012, MOD), formerly AS 4964-2004.. 
COC Chain of Custody. 
Crocidolite Crocidolite Asbestos Detected.  Crocidolite may also refer to Fibrous Riebeckite or Blue Asbestos.  Identified in accordance with AS 5370:2024* Sampling and 

qualitative identification of asbestos in bulk materials (ISO 22262-1:2012, MOD), formerly AS 4964-2004.. 
Dry Sample is dried by heating prior to analysis. 
DS Dispersion Staining.  Technique required for unequivocal Identification of asbestos fibres by PLM. 
FA Fibrous Asbestos. Asbestos-containing material that is wholly or in part friable, including materials with higher asbestos content with a propensity to become 

friable with handling, and any material that was previously non-friable and in a severely degraded condition. For the purposes of the NEPM and WA DOH, FA 
generally corresponds to material larger than 7 mm x 7 mm, although FA may be more difficult to distinguish visibly and may be assessed as AF. 

Fibre Count Total of all fibres (whether asbestos or not) meeting the counting criteria set out in the NOHSC:3003 
Fibre ID Fibre Identification.  Unequivocal identification of asbestos fibres according to AS 5370:2024* Sampling and qualitative identification of asbestos in bulk materials 

(ISO 22262-1:2012, MOD), formerly AS 4964-2004..  Includes Chrysotile, Amosite (Grunerite) or Crocidolite asbestos. 
Friable Asbestos-containing materials of any size that may be broken or crumbled by hand pressure. For the purposes of the NEPM, this includes both AF and FA. It is 

outside of the laboratory’s remit to assess the degree of friability. 
HSG248 UK HSE HSG248, Asbestos: The Analysts Guide, 2nd Edition (2021), ISBN: 9780616667079. 
HSG264  UK HSE HSG264, Asbestos: The Survey Guide (2012), .ISBN: 9780717665020 
ISO (also ISO/IEC) International Organization for Standardization / International Electrotechnical Commission. 
K Factor Microscope constant (K) as derived from the effective filter area of the given AFM membrane used for collecting the sample (A) and the projected eyepiece 

graticule area of the specific microscope used for the analysis (a). 
LOR Limit of Reporting. 
MFM (also NOHSC:3003) Membrane Filter Method.  As described by the Australian Government National Occupational Health and Safety Commission, Guidance Note on the Membrane 

Filter Method for Estimating Airborne Asbestos Fibres, 2nd Edition [NOHSC:3003(2005)]. 
MMVF Man-Made Vitreous Fibre - exhibiting isotropic characteristics, including glass fibres, glass wool, rock wool, slag wool, ceramic fibres and “bio-soluble fibres.  

NOTE: previously known as “synthetic mineral fibre” (SMF). 
NEPM (also ASC NEPM) National Environment Protection (Assessment of Site Contamination) Measure, (2013, as amended). 
Organic Organic Fibres Detected.  Organic may refer to Natural or Man-Made Polymeric Fibres.  Identified in accordance with AS 5370:2024* Sampling and qualitative 

identification of asbestos in bulk materials (ISO 22262-1:2012, MOD), formerly AS 4964-2004.. 
PCM Phase Contrast Microscopy.  This is used for fibre counting according to the MFM. 
PLM Polarised Light Microscopy.  As used for Fibre Identification and Trace Analysis according to AS 5370:2024* Sampling and qualitative identification of asbestos in 

bulk materials (ISO 22262-1:2012, MOD), formerly AS 4964-2004.. 
Sampling Unless otherwise stated, Eurofins are not responsible for sampling equipment or the sampling process. 
SRA Sample Receipt Advice. 
Trace Analysis An analytical procedure is used to detect the presence of respirable fibres (particularly asbestos) in a given sample matrix. 
UK HSE HSG United Kingdom, Health and Safety Executive, Health and Safety Guidance, publication. 
UMF Unidentified Mineral Fibre Detected.  Fibrous minerals that are detected but have not been unequivocally identified by PLM with DS according to AS 5370:2024* 

Sampling and qualitative identification of asbestos in bulk materials (ISO 22262-1:2012, MOD), formerly AS 4964-2004..  It may include (but is not limited to) 
actinolite, anthophyllite, or tremolite asbestos. 

WA DOH Reference document for the NEPM. Government of Western Australia, Guidelines for the Assessment, Remediation and Management of Asbestos-
Contaminated Sites in Western Australia (updated 2021), including Appendix Four: Laboratory analysis 

Weighted Average Combined average %w/w asbestos content of all asbestos-containing finds in the given aliquot or total soil sample (%WA). 

Date Reported: Sep 26, 2024
Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Asbestos Counter/Identifier:
Sayeed Abu Senior Analyst-Asbestos

Authorised by:
Chamath JHM Annakkage Senior Analyst-Asbestos

Glenn Jackson
Managing Director

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.
Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: Sep 26, 2024
Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Certificate of Analysis

D & N Geotechnical Pty Ltd
Unit 11/22-38 Thynne St
Bruce
ACT 2617

Attention: Sven Padina

Report 1141087-L
Project name WALSH BAY LIFT PIT NSW
Project ID S-0159.00
Received Date Sep 19, 2024

Client Sample ID BH01_0.5-0.7
Sample Matrix US Leachate
Eurofins Sample No. S24-Se0050341
Date Sampled Sep 17, 2024
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0.001 mg/L < 0.001
Acenaphthylene 0.001 mg/L < 0.01
Anthracene 0.001 mg/L < 0.001
Benz(a)anthracene 0.001 mg/L < 0.001
Benzo(a)pyrene 0.001 mg/L < 0.001
Benzo(b&j)fluorantheneN07 0.001 mg/L < 0.001
Benzo(g.h.i)perylene 0.001 mg/L < 0.001
Benzo(k)fluoranthene 0.001 mg/L < 0.001
Chrysene 0.001 mg/L < 0.001
Dibenz(a.h)anthracene 0.001 mg/L < 0.001
Fluoranthene 0.001 mg/L 0.001
Fluorene 0.001 mg/L < 0.001
Indeno(1.2.3-cd)pyrene 0.001 mg/L < 0.001
Naphthalene 0.001 mg/L < 0.01
Phenanthrene 0.001 mg/L 0.001
Pyrene 0.001 mg/L 0.001
Total PAH* 0.001 mg/L < 0.01
2-Fluorobiphenyl (surr.) 1 % INT
p-Terphenyl-d14 (surr.) 1 % 69
Heavy Metals
Arsenic 0.01 mg/L < 0.01
Cadmium 0.005 mg/L < 0.005
Chromium 0.05 mg/L < 0.05
Copper 0.05 mg/L < 0.05
Lead 0.01 mg/L 0.09
Mercury 0.001 mg/L < 0.001
Nickel 0.01 mg/L < 0.01
Zinc 0.05 mg/L 0.38
USA Leaching Procedure
Leachate Fluid*C01 comment 1.0
pH (initial) 0.1 pH Units 9.2
pH (off)* 0.1 pH Units 6.4
pH (USA HCl addition)* 0.1 pH Units 1.5

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 6

Report Number: 1141087-L

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
NATA is a signatory to the ILAC Mutual Recognition
Arrangement for the mutual recognition of the
equivalence of testing, medical testing, calibration,
inspection, proficiency testing scheme providers and
reference materials producers reports and certificates.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Polycyclic Aromatic Hydrocarbons Sydney Sep 24, 2024 7 Days

- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Metals M8 Sydney Sep 24, 2024 28 Days
- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

USA Leaching Procedure Sydney Sep 24, 2024 14 Days
- Method: LTM-GEN-7010 Leaching Procedure for Soils & Solid Wastes

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 2 of 6

Report Number: 1141087-L
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Internal Quality Control Review and Glossary

General
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follow guidelines delineated in the National Environment Protection (Assessment of Site

Contamination) Measure 1999, as amended May 2013. They are included in this QC report where applicable. Additional QC data may be available on request.
2. Unless otherwise stated, all soil/sediment/solid results are reported on a dry weight basis.

3. Unless otherwise stated, all biota/food results are reported on a wet weight basis on the edible portion.
4. For CEC results where the sample's origin is unknown or environmentally contaminated, the results should be used advisedly.
5. Actual LORs are matrix dependent. Quoted LORs may be raised where sample extracts are diluted due to interferences.

6. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds where annotated.
7. SVOC analysis on waters is performed on homogenised, unfiltered samples unless noted otherwise.

8. Samples were analysed on an 'as received' basis.
9. Information identified in this report with blue colour indicates data provided by customers that may have an impact on the results.
10. This report replaces any interim results previously issued.

Holding Times
Please refer to the 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours before sample receipt deadlines as stated on the SRA.
If the Laboratory did not receive the information in the required timeframe, and despite any other integrity issues, suitably qualified results may still be reported.
Holding times apply from the sampling date; therefore, compliance with these may be outside the laboratory's control.
For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether, the holding time is seven days; however, for all other VOCs, such as BTEX or C6-10 TRH, the holding time is 14 days.

Units
mg/kg: milligrams per kilogram mg/L: milligrams per litre ppm: parts per million

μg/L: micrograms per litre ppb: parts per billion %: Percentage
org/100 mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100 mL: Most Probable Number of organisms per 100 millilitres
CFU: Colony Forming Unit Colour: Pt-Co Units (CU)

Terms
APHA American Public Health Association
CEC Cation Exchange Capacity

COC Chain of Custody
CP Client Parent - QC was performed on samples pertaining to this report

CRM Certified Reference Material (ISO17034) - reported as percent recovery.
Dry Where moisture has been determined on a solid sample, the result is expressed on a dry weight basis.
Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.
LOR Limit of Reporting.
LCS Laboratory Control Sample - reported as percent recovery.
Method Blank In the case of solid samples, these are performed on laboratory-certified clean sands and in the case of water samples, these are performed on de-ionised water.

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC represents the sequence or batch that client samples were analysed within.
RPD Relative Percent Difference between two Duplicate pieces of analysis.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.
SRA Sample Receipt Advice

Surr - Surrogate The addition of a similar compound to the analyte target is reported as percentage recovery. See below for acceptance criteria.
TBTO Tributyltin oxide (bis-tributyltin oxide) - individual tributyltin compounds cannot be identified separately in the environment; however, free tributyltin was measured,

and its values were converted stoichiometrically into tributyltin oxide for comparison with regulatory limits.
TCLP Toxicity Characteristic Leaching Procedure

TEQ Toxic Equivalency Quotient or Total Equivalence
QSM US Department of Defense Quality Systems Manual Version 6.0
US EPA United States Environmental Protection Agency

WA DWER Sum of PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

QC - Acceptance Criteria
The acceptance criteria should only be used as a guide and may be different when site-specific Sampling Analysis and Quality Plan (SAQP) have been implemented.

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is ≤30%; however, the following acceptance guidelines are equally applicable:

Results <10 times the LOR: No Limit

Results between 10-20 times the LOR: RPD must lie between 0-50%

Results >20 times the LOR: RPD must lie between 0-30%

NOTE: pH duplicates are reported as a range, not as RPD

Surrogate Recoveries: Recoveries must lie between 20-130% for Speciated Phenols & 50-150% for PFAS.  SVOCs recoveries 20 – 150%, VOC recoveries 50 – 150%

PFAS field samples containing surrogate recoveries above the QC limit designated in QSM 6.0, where no positive PFAS results have been reported or reviewed, and no data was affected.

QC Data General Comments
1. Where a result is reported as less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.
2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown are not data from your samples.

3. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling. Therefore, laboratory analysis is unlikely to be completed within holding 
time.Analysis will begin as soon as possible after sample receipt.

4. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of recovery, the term "INT" appears against that analyte.
5. For Matrix Spikes and LCS results, a dash "-" in the report means that the specific analyte was not added to the QC sample.

6. Duplicate RPDs are calculated from raw analytical data; thus, it is possible to have two sets of data.

Date Reported: Sep 26, 2024
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Heavy Metals
Arsenic mg/L < 0.01 0.01 Pass
Cadmium mg/L < 0.005 0.005 Pass
Chromium mg/L < 0.05 0.05 Pass
Copper mg/L < 0.05 0.05 Pass
Lead mg/L < 0.01 0.01 Pass
Mercury mg/L < 0.001 0.001 Pass
Nickel mg/L < 0.01 0.01 Pass
Zinc mg/L < 0.05 0.05 Pass

LCS - % Recovery
Heavy Metals
Arsenic % 101 80-120 Pass
Cadmium % 101 80-120 Pass
Chromium % 103 80-120 Pass
Copper % 100 80-120 Pass
Lead % 85 80-120 Pass
Mercury % 103 80-120 Pass
Nickel % 101 80-120 Pass
Zinc % 104 80-120 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Heavy Metals Result 1
Arsenic S24-Se0053833 NCP % 106 75-125 Pass
Cadmium S24-Se0053833 NCP % 99 75-125 Pass
Chromium S24-Se0053833 NCP % 107 75-125 Pass
Copper S24-Se0053833 NCP % 102 75-125 Pass
Lead S24-Se0053833 NCP % 99 75-125 Pass
Mercury S24-Se0053833 NCP % 104 75-125 Pass
Nickel S24-Se0053833 NCP % 103 75-125 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S24-Se0058567 NCP mg/L < 0.01 < 0.01 <1 30% Pass
Cadmium S24-Se0058567 NCP mg/L < 0.005 < 0.005 <1 30% Pass
Chromium S24-Se0058567 NCP mg/L < 0.05 < 0.05 <1 30% Pass
Copper S24-Se0058567 NCP mg/L < 0.05 < 0.05 <1 30% Pass
Lead S24-Se0058567 NCP mg/L < 0.01 < 0.01 <1 30% Pass
Mercury S24-Se0058567 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Nickel S24-Se0058567 NCP mg/L < 0.01 < 0.01 <1 30% Pass
Zinc S24-Se0058567 NCP mg/L 0.11 0.13 15 30% Pass

Date Reported: Sep 26, 2024

Eurofins Environment Testing 179 Magowar Road, Girraween NSW, Australia, 2145
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
C01 Leachate Fluid Key: 1 - pH 5.0; 2 - pH 2.9; 3 - pH 9.2; 4 - Reagent (DI) water; 5 - Client sample, 6 - other

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Authorised by:

Mickael Ros Senior Analyst-Metal
Roopesh Rangarajan Senior Analyst-Organic
Roopesh Rangarajan Senior Analyst-Sample Properties

Glenn Jackson
Managing Director

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Measurement uncertainty of test data is available on request or please click here.
Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this
report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This
document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: Sep 26, 2024
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Page 6 of 6

Report Number: 1141087-L

Bonnie Pu Analytical Services Manager

Final Report – this report replaces any previously issued Report







V2

www.eurofins.com.au EnviroSales@eurofins.com

Eurofins Environment Testing Australia Pty Ltd Eurofins ARL Pty Ltd Eurofins ProMicro Pty Ltd Eurofins Environment Testing NZ Ltd

ABN: 50 005 085 521 ABN: 91 05 0159 898 ABN: 47 009 120 549 NZBN: 9429046024954

Melbourne
6 Monterey Road
Dandenong South
VIC 3175
+61 3 8564 5000
NATA# 1261
Site# 1254

Geelong
19/8 Lewalan Street
Grovedale
VIC 3216
+61 3 8564 5000
NATA# 1261
Site# 25403

Sydney
179 Magowar Road
Girraween
NSW 2145
+61 2 9900 8400
NATA# 1261
Site# 18217

Canberra
Unit 1,2 Dacre Street
Mitchell
ACT 2911
+61 2 6113 8091
NATA# 1261
Site# 25466

Brisbane
1/21 Smallwood Place
Murarrie
QLD  4172
T: +61 7 3902 4600
NATA# 1261
Site# 20794 & 2780

Newcastle
1/2 Frost Drive
Mayfield West
NSW 2304
+61 2 4968 8448
NATA# 1261
Site# 25079

Perth
46-48 Banksia Road
Welshpool
WA 6106
+61 8 6253 4444
NATA# 2377
Site# 2370

Perth ProMicro
46-48 Banksia Road
Welshpool
WA 6106
+61 8 6253 4444
NATA# 2561
Site# 2554

Auckland
35 O'Rorke Road
Penrose,
Auckland 1061
+64 9 526 4551
IANZ# 1327

Auckland (Focus)
Unit C1/4 Pacific Rise,
Mount Wellington,
Auckland 1061
+64 9 525 0568
IANZ# 1308

Christchurch
43 Detroit Drive
Rolleston,
Christchurch 7675
+64 3 343 5201
IANZ# 1290

Tauranga
1277 Cameron Road,
Gate Pa,
Tauranga 3112
+64 9 525 0568
IANZ# 1402

Sample Receipt Advice
Company name: D & N Geotechnical Pty Ltd
Contact name: Sven Padina
Project name: WALSH BAY LIFT PIT NSW
Project ID: S-0159.00
Turnaround time: 5 Day
Date/Time received Sep 19, 2024 9:09 AM
Eurofins reference 1141087

Sample Information

✓ A detailed list of analytes logged into our LIMS, is included in the attached summary table.

✓ All samples have been received as described on the above COC.

✓ COC has been completed correctly.

✓ Attempt to chill was evident.

✓ Appropriately preserved sample containers have been used.

✓ All samples were received in good condition.

✓ Samples have been provided with adequate time to commence analysis in accordance with the relevant
holding times.

✓ Appropriate sample containers have been used.

✓ Sample containers for volatile analysis received with zero headspace.

✕ Split sample sent to requested external lab.

✕ Some samples have been subcontracted.

N/A Custody Seals intact (if used).

Notes

Contact

If you have any questions with respect to these samples, please contact your Analytical Services Manager:

Ursula Long on phone :  or by email: UrsulaLong@eurofins.com

Results will be delivered electronically via email to Sven Padina - sven@dngeotechnical.com.

Note: A copy of these results will also be delivered to the general D & N Geotechnical Pty Ltd email address.
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Naphthalene (VOC)

Benzene

Toluene

Ethylbenzene

Xylene (m & p)
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