
 
 

www.jkenvironments.com.au 
 

T: +61 2 9888 5000 

JK Environments Pty Ltd 

ABN 90 633 911 403 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
  

REPORT TO

HEALTH INFRASTRUCTURE

ON

PRELIMINARY HAZARD ANALYSIS

FOR

PROPOSED NEW INTEGRATED SERVICES

BUILDING

AT

LIVERPOOL HOSPITAL, MAIN CAMPUS, ELIZABETH 
STREET, LIVERPOOL, NSW

Date: 25 February 2020

Ref: E32837BDrpt PHA 

 



 

E32837BDrpt PHA Liverpool ii 

Report prepared by:  

  
Mitch Delaney  

 Senior Associate | Environmental Scientist 

  

Report reviewed by:   

     
Vittal Boggaram  

Principal Associate | Environmental Scientist 

 

For and on behalf of 

JKE 

PO BOX 976 

NORTH RYDE BC NSW 1670 

 

DOCUMENT REVISION RECORD 

Report Reference Report Status Report Date 

E32837BDrpt PHA Final Report 25 February 2020 

   

 

© Document copyright of JK Environments (JKE)  

This Report (which includes all attachments and annexures) has been prepared by JKE for the Client, and is intended 

for the use only by that Client. 

 

This Report has been prepared pursuant to a contract between JKE and the Client and is therefore subject to: 

a) JKE’s proposal in respect of the work covered by the Report; 

b) The limitations defined in the client’s brief to JKE; and 

c) The terms of contract between JKE and the Client, including terms limiting the liability of JKE. 
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1 INTRODUCTION 

Johnstaff Projects Pty Ltd on behalf of Health Infrastructure (‘the client’) commissioned JK Environments (JKE) 

to undertake a Preliminary Hazard Analysis (PHA) for the proposed new Integrated Services Building (ISB) at 

Liverpool Health + Academic Precinct (Liverpool Hospital), Main Campus, Elizabeth Street, Liverpool, NSW 

(‘the site’). The main campus is also referred to as the western campus. The site location is shown on         

Figure 1 attached in the appendices. 

 

This report has been prepared for the proposed new Integrated Services Building (ISB) development and 

supports the lodgement of the associated Sate Significant Development Application (SSDA). 

 

The PHA was undertaken to identify existing hazardous materials (e.g. radioactive, hazardous chemicals and 

dangerous goods) and risks associated with the use of such materials in the hospital for health services 

including pathology and radiation oncology. The proposed new ISB development will include similar health 

services and therefore expected to utilise similar hazardous materials. 

 

This PHA was undertaken to address the requirements of State Environmental Planning Policy No. 33 – 

Hazardous and Offensive Development (SEPP 33). The PHA has been undertaken with reference to the 

following: Hazardous and Offensive Developments Application Guidelines; Apply SEPP 33 Analysis (NSW 

Department of Planning, 2011); and the Hazardous Industry Planning Advisory Paper No.6- Hazard Analysis 

(NSW Department of Planning, 2011).  

 

The PHA does not seek to address potential workplace exposures to hazardous materials which must also be 

controlled in accordance with NSW Work Health and Safety (WHS) legislation, relevant standards codes, 

guidelines and a compliant Safety Data Sheet (SDS) prepared by the manufacturer/importer.  

 

 

1.1 Aim and Objectives 

The primary aim of the PHA is to identify if the proposed ISB development (summarised in Section 2.3) is 

classed as a ‘potentially hazardous industry’ or ‘potentially offensive industry’ or both.  

 

The analysis objectives were to: identify risks associated with the handling; storage; and disposal of 

hazardous materials that are currently used at the site and that are expected to be utilised for similar health 

services following the completion of the ISB development. 

 

 

1.2 Scope of Work 

The PHA was undertaken generally in accordance with a JKE proposal (Ref: EP51206BD) of 13 February 2020 

and written acceptance from the client of 19 February 2020.  The scope of work included the following: 

 Review of available desktop site information relating to the quantity, handling, storage and disposal of 

hazardous materials at the site; 

 Assessment of potentially hazardous activities; 
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 Inspection of accessible areas of the site to identify the storage, use and disposal of hazardous 

materials;  

 Review of current hazardous material/waste management procedures; and 

 Preparation of a report including a qualitative risk assessment, discussion and recommendations. 

 

The analysis was undertaken following discussions with hospital administrative and operation staff and with 

reference to documentation and information provided on behalf of Health Infrastructure.  

 

The scope of works was undertaken with reference to SEPP33 and the Hazardous Industry Planning Advisory 

Paper No.6- Hazard Analysis (NSW Department of Planning, 2011).  
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2 SITE INFORMATION 

2.1 Site Identification 

 
Table 2-1: Site Identification 

Current Site Owner: 
 

Health Infrastructure NSW 

Site Address: 
 

Part of 50 Goulburn Street, Liverpool, NSW (Liverpool Hospital). Address also 
known as Elizabeth Street, Liverpool, NSW. 
 

Lot & Deposited Plan: 
 

Part of Lot 501 DP 1165217 

Current Land Use: 
 

Hospital 

Proposed Land Use: 
 

Hospital 

Local Government Authority: 
 

Liverpool City Council 

Current Zoning: 
 

SP2 Infrastructure (Health Services Facility and Education) – Liverpool LEP 2008 
(Liverpool Hospital) 
 

Site Area (m2): 
 

Approximately 23,000m2 

RL (AHD in m) (approx.): 
 

11-14 

Geographical Location (decimal 
degrees) (approx.): 
 

Latitude: -33.919454  
 
Longitude: 150.928948 
 

Site Location Plan: 
 

Figure 1 
 

 

2.2 Site Location, Use and Regional Setting 

The site is located in a predominantly residential and commercial area of Liverpool and within the west 

section of Liverpool hospitals western campus.  The site is bounded by Campbell Street to the north, 

Goulburn Street to the west, Elizabeth Street to the south and Liverpool Hospital western campus to the 

west.  

 

The site is currently occupied for hospital health services including pathology, radiation oncology and 

education. The buildings currently located at the site are identified as the Cancer Building, Pathology Building, 

Alex Grimson Building and the Thomas and Rachael Moore Education Centre. 

 

The west section of the site is located approximately 25m to the east of an area occupied for medium density 

landuse. The north section of the site is located approximately 50m to the south west of Liverpool Girls High 

School. The south east section of the site is located approximately 220m to the north-west of Georges River.   
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2.3 Proposed Integrated Services Building (ISB) Development 

JKE understand that the proposed development will include demolition of the existing Cancer Building, 

Pathology Building, Alex Grimson building and the Thomas and Rachael Moore Education Centre. 

 

A new three to six storey ISB is to be constructed, with plant and equipment at roof level. We understand 

that the existing oncology bunkers are to be retained. The ISB building is proposed to be occupied for hospital 

health services including pathology, palliative care, radiation, birthing, medical imaging, cancer day therapy, 

radiation oncology, cancer clinic, pharmacy and retail. The proposed new building will be underlain by a 

partial basement level located in central section of the site. The basement will be occupied by the engineering 

department, additional pathology, distribution centre with storage and a loading dock. The proposed 

development plans are attached in the appendices. 

 

The proposed development details are generally conceptual at this stage. The location of stored hazardous 

materials is to be confirmed during the detail design and prior to construction works.  

 

JKE understand that the proposed ISB development is to be staged. Stage 1 includes the construction of the 

portion of the ISB in the south section of the site, after which the majority hazardous material currently 

stored in the Pathology and Alex Grimson Buildings are to be relocated to the Stage 1 ISB. Stage 2 includes 

construction of the remaining portion of the ISB in the north section of the site. 
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3 POTENTIALLY HAZARDOUS ACTIVITIES 

3.1 Desktop Review 

3.1.1 NSW EPA Records 

The NSW EPA records available online were reviewed by JKE. The search indicated the following: 

 The South Western Sydney Area Health Service formerly held a licence (No.11355) under the 

Protection of the Environment Operations Act (1997)1. The licence related to the storage of Hazardous, 

Industrial or Group A Waste Generation (>100-500 T). The location of the storage operation within the 

hospital could not be confirmed from the licence. The licence status was identified as “no_longer_in_ 

force”;  

 The NSW Health Pathology holds a current NSW EPA Radiation Management Licence (No.5061637) 

under the Radiation Control Act (1990). JKE understand that the licence type includes “Sell, possess, 

store or give away regulated material (including radiation apparatus, radioactive substance or items 

containing radioactive substance) for 1 year”. The licence expires on 9 September 2020. The licence 

lists the self-shielded irradiator (sealed source device), located within the Pathology Building at the 

site. The Licence is attached in the appendices; and 

 The Southern Western Sydney Local Health District holds a second current NSW EPA Radiation 

Management Licence (No.5061564) under the Radiation Control Act (1990). JKE understand that the 

licence type includes “Sell, possess, store or give away regulated material (including radiation 

apparatus, radioactive substance or items containing radioactive substance) for 1 year”. The licence 

expires on 2 June 2020. The licence lists multiple equipment within the hospital and mostly related to 

radiography/fluoroscopy equipment within the hospital, including mobile radiology equipment which 

may be used within the site at time. The licence lists the Group C, Therapy Device (sealed source 

device), located within the Oncology Bunkers at the site. The Oncology Bunkers are to be retained as 

part of the proposed ISB development.  The Licence is attached in the appendices. 

 

3.1.2 SafeWork NSW Records 

SafeWork NSW records for Liverpool hospital were obtained by JKE in 2019 for as part of an assessment for 

potential contamination issues at the hospital. The records indicated that a number of former hazardous 

goods were stored at the hospital including petroleum and diesel Underground Storage Tanks and Above 

Ground Storage Tanks. The SafeWork NSW records are attached in the appendices. 

 

The records indicate that stored hazardous chemicals including Ethyl Alcohol Solution (2,000L), Acetone 

(100L), Xylene (1,00L) and medial gases (3,500L) are located immediately to the east of the existing pathology 

building (see Figure 1).  

 

3.1.3 Liverpool Hospital Stockholdings Register 

JKE were provided with the Liverpool Hospital stock holding register for hazardous and non-hazardous 

materials. The stock holdings register is attached in the appendices. Based on our review of the register, 

 
1 Protection of the Environment Operations Act 1997 (NSW). (referred to as POEO Act 1997) 
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there appears to be no records for storage of hazardous and non-hazardous materials within the Education 

building. However, the register indicates that various hazardous materials are stored within the Pathology, 

Alex Grimson and Cancer buildings. The quantities of the hazardous materials are mostly minor, however 

cumulatively the hazardous materials storage and transport is assumed to be greater than the thresholds 

outlined in the Hazardous and Offensive Developments Application Guidelines, Apply SEPP 33 Analysis (NSW 

Department of Planning, 2011). 

 

The hospital has also indicated that hazardous radioactive materials (radioisotopes) are utilised and stored 

at the following locations at the site: 

 Brachytherapy Iridium-192 source (Cancer Therapy Centre, Bunker 4); 

 Blood irradiator Caesium-137 (Pathology Building); and 

 Nuclear Medicine Waste’s Store (P3 basement). JKE note that this waste store is located outside of the 

proposed ISB development area. Based on anecdotal information provided by hospital staff, JKE 

understand that the nuclear waste store includes dedicated pipe work to two stored vessels, were 

nuclear liquid waste is left to decay for a period of time and diluted (with water) prior to discharge to 

the sewer network. At the time of reporting, it was unknown if the pipework was connected to the 

Cancer Therapy Centre located in the north section of the ISB development area.  

 

3.2 Site Inspection 

A walkover inspection of the site was undertaken by JKE on 18 and 20 February 2020.  The inspection was 

limited to the accessible internal areas of the Cancer building (including the Oncology bunkers), the Alex 

Grimson, Pathology and Cancer buildings.  

 

Based on our visual observations during the site inspection, the stored hazardous materials at the site 

appeared to have been adequately stored in hazardous goods storage cabinets, rooms and/or within fume 

hoods. Ventilation and alarm systems were evident. Wash facilities, spill kits and waste disposal bins were 

evident. 

 

The radioactive materials storage locations were locked and understood by JKE to be under 24-hour video 

surveillance.  

 

The hazardous materials storage areas were only accessible by hospital staff, via swipe pass doors hence 

limiting access to the public. JKE also understand that the hospital is under 24-hour video surveillance and 

security is present at the hospital permanent basis (i.e. 24h/day, 7 days/week).  

 

Representative photographs taken during the site inspection and additional site inspection information are 

attached in the appendices. 
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4 CURRENT WASTE MANAGEMENT PROCEDURES 

4.1 Onsite Clinical Waste Collection 

Clinical wastes (including sharps) are collected in yellow hazardous material receptacles and cytotoxic wastes 

are collected in purple hazardous material receptacles. The receptacles are transported to a storage area on-

site by appropriately trained staff. The storage area is locked and secured at all times.  

 

Empty gas cylinders containing carbon dioxide, mixed gases, argon, nitrogen, helium are transported to the 

locked loading dock, located on the ground floor at the east end of Pathology building (see photos in the 

appendices).    

 

4.2 Clinical Waste Storage 

The clinical waste receptacles are stored in a locked, temperature-controlled container until such time 

as the clinical waste disposal contractor collects the containers and transports them by road to 

to the disposal site.   

 

Empty and charged gas cylinders are stored in the locked loading dock, located on the ground floor at the 

east end of Pathology building.    

 

Liquid nitrogen (excess of 2,000L) is delivered twice per week and is stored in the Bone Marrow Transplant 

Department, located on the ground floor of the Pathology building. 

 

4.3 Clinical Waste Transport 

JKE understand that general waste is collected approximately 6 days per week and waste bins identified for 

secure destruction are collected twice per week depending on the volume of waste. The clinical waste is 

transported and disposed off-site (presumably to a suitability Licensed NSW EPA Facility) 2 days per week by 

Labtech Services and Supplies Pty Ltd. 

 

Clinical and related wastes are classified as ‘Specials Waste’ under the NSW EPA Waste Classification 

Guidelines - Part 1: Classifying Waste (2014)2.  

 

 

  

 
2 NSW EPA, (2014). Waste Classification Guidelines, Part 1: Classifying Waste. (referred to as Waste Classification 

Guidelines 2014) 
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5 RISK ANALYSIS METHODOLOGY 

The risk analysis methodology used in this PHA is based on AS/NZS ISO 31000:2009 Risk Management – 

Principles and guidelines. This standard outlines the following process:  

1. Establish the Context; 

2. Identify the Risks; 

3. Analyse the Risks; 

4. Evaluate the Risks; and 

5. Treat the Risks.  

 

Steps 1 and 2 of this process have been undertaken in previous sections of this report. Steps 3 to 5 are 

undertaken in Section 7. The process for analysis and evaluation uses a Risk Assessment Matrix to 

qualitatively assess each risk. This process is outlined in Tables 5-1, 5-2 and 5-3 below: 

 

Table 5-1: Qualitative Measures of Likelihood 

Likelihood Designation Description  

Almost Certain  Is expected to occur in most circumstances 

Probable Will probably occur 

Possible Might occur at some time 

Unlikely Could occur at some time 

Rare May occur but only in exceptional circumstances 

 

Table 5-2: Adopted Qualitative Measures of Consequence 

Severity Description  

Insignificant  Local treatment required – minor short term health effects 

Minor Medical treatment required – short term health effects 

Moderate Lost time injury – short to medium term health effects 

Major Extensive injuries – chronic health issues 

Catastrophic Fatality or permanent disability 

 

Table 5-3: Qualitative Risk Analysis Matrix 

Severity Description 

Insignificant Minor Moderate Major Catastrophic 

Almost Certain M M H H H 

Probable L M M H H 

Possible VL L M H H 

Unlikely VL VL L M H 

Rare VL VL L M M 

H = High risk: Cannot be tolerated. Implement control measures to reduce risk 

M = Medium risk: Undesirable. Implement control measures to reduce risk  

L = Low risk: Tolerable only if implementation of further controls is impractical or impossible 

VL = Very low risk: Accepted 
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6 PRELIMINARY HAZARD RISK ANALYSIS  

The preliminary hazard risk analysis is outline in Table 6.1 below and includes a brief summary of relevant 

controls. This analysis focuses on preventing or minimising major hazardous incidents on site, primarily the 

release of radioactive materials, which could result in significant on and off-site effects to the public.  

 

Table 6-1: Preliminary Hazard Risk Analysis 

Hazard Likelihood1 Consequence1  IRR2 Controls MRR3 Comments 

Unauthorised use 
of radioisotope 
materials and 
substance 

Possible 
(Rare) 

Moderate 
(Moderate) 

M Requisition and 
dispatch process are 
to be followed. 
Hospital must 
account for all 
radioisotopes used. 
Security is to be 
maintained. 
 

L Requisition process to 
be approved by NSW 
Health as industry 
best-practice.  
 
The NSW EPA 
Radiation 
Management Licence’s 
to be adhered to. 
 

Exposure to 

radioisotopes due 

to lack of controls  

Probable 
(Rare)  

Moderate 
(Moderate) 

H Wastes stored in 
shielded cabinet 
prior to 
testing/release. 
Handled by specialist 
contractors. Security 
is to be maintained. 
 

L Collection & storage 
process to be 
approved by NSW 
Health and presumably 
be industry best-
practice. 
 
The NSW EPA 
Radiation 
Management Licence’s 
to be adhered to. 
 

Exposure to 

radioisotopes due 

to fire in storage 

area 

 

Possible 
(Rare)  

Moderate 
(Moderate) 

L Fire provisions are to 
be included for the 
ISB development.  
Staff should be 
adequately trained. 
The fire safety 
system should be 
tested regularly.  

L Health Infrastructure 
and/or their appointed 
representatives are to 
ensure existing fire 
controls adequate. 
 

Exposure to 
radioisotopes due 
to entry in storage 
area 

Possible 
(Rare) 

Moderate 
(Moderate) 

M Entry to storage area 
only for trained 
authorised staff. Only 
those with 
authorisation to have 
access to keys. 
Security is to be 
maintained. Video 
surveillance to be 
maintained.   
 

L Health Infrastructure 
to ensure existing 
security is adequate or 
whether additional 
security is required.  
 

Exposure to 
radioisotopes 
during off-site 
waste transport/ 
disposal 

Unlikely 
(Rare)  

Moderate 
(Moderate) 

L Waste decayed to 
allowable levels prior 
to offsite disposal 
and disposed of at a 
suitability licenced 
NSW EPA facility. 

L Contractor should have 
controls in place in the 
event of major 
transport accident 
which could expose 
public to the waste. 
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Hazard Likelihood1 Consequence1  IRR2 Controls MRR3 Comments 

  
Contractors are 
appropriately 
trained.  

 
The NSW EPA 
Radiation 
Management Licence’s 
to be adhered to. 
 

Exposure to 
radioisotopes and 
other hazardous 
materials during 
transport to the 
new ISB storage 
locations  

Unlikely 
(Rare)  

Moderate 
(Moderate) 

M At this stage, the 
methodology and 
controls for the 
proposed transport 
of radioisotopes and 
other hazardous 
materials has not 
been detailed. 
 
The above must be 
documented and 
implemented prior 
on-site transport of 
radioisotopes and 
other hazardous 
materials to the new 
ISB storage locations. 
This should be done 
by specialist 
contractors who hold 
appropriate licenses 
to transport such 
materials.  
 

L Health Infrastructure, 
NSW Health, other 
stakeholders and 
appropriately qualified 
consultants should 
develop a formal 
methodology for the 
transport of the 
hazardous materials 
from their existing 
storage locations to 
the new ISB storage 
locations. The 
methodology should 
include controls and 
indecent response. 
Security should be 
maintained. The 
methodology should 
be reviewed by third 
party experts.  
 
NSW EPA and 
SafeWork NSW should 
be contacted and 
advised of the 
proposed relocation of 
hazardous materials 
which relate to the 
relevant licences, prior 
to development of the 
formal transport 
methodology. 
  

Notes: 

1 – Initial ranking without control measures, ranking in brackets with control measure implemented 

2 – IRR = Initial Risk Rating 

3 – MRR = Managed Risk Rating  
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7 DISCUSSION AND RECOMMENDATIONS 

The PHA indicates that the proposed ISB development could be considered a potentially hazardous industry. 

However, the preliminary hazard risk analysis outlined in Section 6 suggests that the current controls, storage 

and transport implemented for the hazardous materials at the site appear sufficient to reduce the potential 

public exposure of hazardous materials to a low level.  

 

JKE assume that similar controls, storage and transport procedures for hazardous materials are to be 

implemented for the ISB development once constructed and operational. 

 

The PHA identified that Health Infrastructure, NSW Health, other stakeholders and appropriately qualified 

consultants should develop a formal methodology for the transport of the hazardous materials from their 

existing storage locations to the new ISB storage locations. The methodology should include controls and 

indecent response and should be reviewed by third party experts.  

 

The NSW EPA and SafeWork NSW should be contacted and advised of the proposed relocation of hazardous 

materials which relate to the relevant licences, prior to development of the formal methodology for transport 

of hazardous materials to the new ISB. 

 

The Hazardous Industry Planning Advisory Paper No.6- Hazard Analysis (NSW Department of Planning, 2011) 

indicates that PHA is required at the early stage of the project and typically for the development application.  

At the discretion of the consent authority, a Final Hazard Analysis (FHA) may be required. 

 

NSW Health should undertake regular audits of the hospital processes and procedures to assess if current 

best practice hazardous waste controls are in place. NSW Health is responsible for coordinating with other 

government departments to ensure that the collection, storage, transport and disposal of hazardous waste 

is undertaken in accordance with current licenses and industry standards. 
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8 LIMITATIONS 

The report limitations are outlined below: 

 JKE accepts no responsibility for any unidentified hazardous materials at the site.  Any unexpected 

hazardous materials that may be encountered during development works should be inspected by a 

suitably qualified consultant as soon as possible; 

 This report has been prepared based on site conditions which existed at the time of the investigation; 

scope of work and limitation outlined in the JKE proposal; and terms of contract between JKE and the 

client (as applicable); 

 The conclusions presented in this report are based on inspection of conditions at specific locations, 

chosen to be as representative as possible under the given circumstances, visual observations of the 

site and immediate surrounds and documents reviewed as described in the report; 

 The preparation of this report have been undertaken with reference to applicable regulatory authority 

and industry standards and guidelines outlined in the report; 

 Where information has been provided by third parties, JKE has not undertaken any verification 

process, except where specifically stated in the report; 

 JKE have not and will not make any determination regarding finances associated with the site; and 

 This report has been prepared for the particular project described and no responsibility is accepted for 

the use of any part of this report in any other context or for any other purpose. 
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Appendix B: Proposed Development Plans 
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