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APPLICATION ON NOTIFICATION – CROWN DEVELOPMENT

Applicant: Minister for Health and Wellbeing

Development Number: 292/V004/19 App 4236

Nature of Development: Construction of an extension to the 

Clinical Emergency Department, (including 

ambulance access area), Emergency

Administration and Short Stay Mental 

Health Unit associated with Lyell McEwin 

Hospital

Type of development: State Agency Development 

Zone / Policy Area: Suburban Activity Node Zone and Lyell 

McEwin Health Node Policy Area 23

Subject Land: Lot 1, Hayward Road, Elizabeth Vale

(Allotment 1, FP126908: CT 6171 Folio 

913). 

Contact Officer: Sarah Elding

Phone Number: 08 7109 7006

Start Date: 24 July 2019

Close Date: 21 August 2019

During the notification period, hard copies of the application documentation 

can be viewed at the Department of Planning, Transport and Infrastructure, 

Level 5, 50 Flinders Street, Adelaide during normal business hours. 

Application documentation may also be viewed during normal business 

hours at the local Council office (if identified on the public notice).

Written representations must be received by the close date (indicated above) and can 

either be posted, hand-delivered, faxed or emailed to the State Commission 

Assessment Panel (SCAP). A representation form is provided as part of this pdf 

document.

Any representations received after the close date will not be considered.

Postal Address:

The Secretary

State Commission Assessment Panel

GPO Box 1815

ADELAIDE SA 5001

Street Address:

Development Division

Department of Planning, Transport and Infrastructure

Level 5, 50 Flinders Street

ADELAIDE

Email Address: scapadmin@sa.gov.au

Fax Number: (08) 8303 0753



www.sa.gov.au

W108

DEVELOPMENT ACT 1993

NOTICE OF APPLICATION FOR CONSENT TO 

DEVELOPMENT 

SECTION 49 – STATE AGENCY DEVELOPMENT

Notice is hereby given that an application 
has been made by the Minister for Health 
to construct a three level extension to the 
existing Clinical Emergency Department, 
(including ambulance access area), Emergency 
Administration and Short Stay Mental 
Health Unit associated with the Lyell McEwin 
Hospital. Development Number 292/V004/19.

The subject land is situated within the 
existing Lyell McEwin Hospital complex, 
with the Emergency Department located 
on Oldham Road, Elizabeth Vale, (being 
Allotment 1, FP126908: CT 6171 Folio 913).

The development site is located within  
the Suburban Activity Node Zone and  
Lyell McEwin Health Node Policy Area 23 
of the Playford Council Development Plan 
(Consolidated 27 June 2017).

The application may be examined during 
normal office hours at the office of the State 
Commission Assessment Panel, Level 5,  
50 Flinders Street, Adelaide and at the office 
of Playford Council Civic Centre, 10 Playford 
Boulevard, Elizabeth. Application documentation 
may also be viewed on the State Commission 
Assessment Panel (SCAP) website:  
www.saplanningcommission.sa.gov.au/scap/
public_notices.

Any person or body who desires to do so 
may make representations concerning the 
application by notice in writing delivered to 
the Secretary, State Commission Assessment 
Panel, GPO Box 1815, Adelaide 5001 by  
NO LATER THAN 21 August 2019. Submissions 
can also be emailed to: scapreps@sa.gov.au

Each person or body making a representation 
should state the reason for the representation 
and whether that person or body wishes to be 
given the opportunity to appear before the 
SCAP to further explain the representation.

Submissions may be made available for public 
inspection.

Should you wish to discuss the application 
and the public notification procedure please 
contact Sarah Elding on (08) 7109 7006.

Alison Gill 
SECRETARY 
STATE COMMISSION ASSESSMENT PANEL

W108 
21x2 (63mm) 
Adelaide Advertiser

North Messenger 
Wednesday 24 July 2019

APPROVAL REQUIRED BY 10AM FRIDAY 19 JULY 2019
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1. EXECUTIVE SUMMARY 

The Lyell McEwin Hospital is one of Adelaide’s three main tertiary hospitals, serving the northern metropolitan 

areas and northern country South Australia. Population modelling of these areas indicate that there will be a 
significant increase in population over the next few decades in this catchment zone, resulting in a dramatic rise in 
the number of emergency presentations expected at the Lyell McEwin Hospital. This increase in demand will be 
more than double the number of presentations the current facility was designed to accommodate. 

In 2017 the State Budget approved the redevelopment of the Lyell McEwin Hospital Emergency Department to 
increase capacity to meet both the current and future accommodation shortfalls. This project represents the second 
of 2 phases of work for the redevelopment, the first being some minor internal refurbishments which is now complete. 

The project scope as described in the brief from DPTI is contained by APPENDIX A of this document. 
A concept proposal which was developed in conjunction with the lead agency and the end users was included in this 
brief which detailed the project deliverables as; 
 

> The provision of approximately 2800sqm of additional floor area  

> Level 1 (ground) - addition to the existing Emergency Department clinical spaces 

> Level 2 - new emergency administration accommodation and central plant 

> An 8 bed Short Stay Mental Health Unit. (This was added as an amendment to the Request For Tender) 

 
During the Concept Design Phase it became clear that the project would have both a direct and indirect impact on 
existing site car parking that would need to be addressed. The footprint of the proposed new build would displace 
approximately 81 existing car park spaces and as per the advice received from the Traffic Consultant, would generate 
an additional demand of 115 spaces.  
 
Following the above advice, the client directed the team to investigate how the project could best accommodate the 
196 carparks spaces (displaced and generated) and the final agreed solution was for an extension to the existing 
Multi-deck Carpark. This component of the works is detailed in a separate Concept Design Report and Approval 
Application. 
 
The budget for this project inclusive of the Multi-deck Carpark is $58.09M (exc. GST). Construction is currently being 
targeted to commence on site in early 2020 with Practical Completion being achieved in mid-2022. 
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2. PROJECT TEAM 

 

Project Risk Manager: DPTI 

Lead Agency Department of Health and Ageing (SA Health) 

End User Representative:  Northern Adelaide Local Health Network (NALHN) 

End User Representative: Lyell McEwin Hospital (LMH) 

Architect 
Health Planner 
Interior Design 
Masterplanning 

Cheesman Architects in Association with STH (Perth) 

Landscape Architecture TBC 
 

Cost Manager: Rider Levett Bucknall 

Engineering Services Bestec 

Structural & Civil Wallbridge Gilbert Aztec 

Acoustics Bestec 

Traffic Engineering Frank Siow and Associates 

EDA D2 
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3. SCOPE 

 

DEVELOPMENT SCOPE OVERVIEW 

The specific purpose of this project is to provide; 

> An Emergency Department with sufficient accommodation to meet the projected throughput of the 
Hospital to 2030 

> A Short Stay Mental Health Unit for Preliminary assessments of patients that present with mental health 
issues to the Emergency Department. 

The brief, as provided by SA Health consists of the following key elements:  
 

Emergency Department - Clinical  

The major redevelopment of the Lyell McEwin Hospital Emergency Department will result in expanded and 
reconfigured areas providing the following functional areas; 

> Additional Resuscitation Triage and Reception capabilities. 
> Dedicated ambulance arrival for patient transfers. 
> Dedicated Paediatric Assessment and Treatment Spaces. 
> Short Stay and quick assessment capabilities 
> Acute and Discharge facilities. 
> Support facilities 
> Relocated Bulk Decontamination Services 

 

Emergency Department – Support and Administration Spaces 
 
The current Emergency Department Support and Administration spaces are currently spread throughout the 
existing hospital with poor spatial relationships with the existing and proposed Emergency Department Clinical 
Space. It is therefore proposed that this project will deliver new Administration Spaces dedicated for use b y the 
Emergency Department within close proximity of the Clinical floor. This will provide for;  
 

> Open Workstations to be used as hot desks 
> Enclosed offices for departmental heads 
> Education facilities 
> Support and staff spaces and withdrawal areas. 

 
Short Stay Mental Health Unit 
 
The development of a new 8 bed Short Stay Mental Health Unit will provide a purpose built facility for Mental 
Health patients requiring short stay assessment after presenting at the Emergency Department. This will be a 
more suitable environment for mental health patients and staff with the facility to include; 
 

> 8 off patient bedrooms 
> Ensuite facilities 
> Dining and Lounge spaces 
> Staff workstations and consultant rooms 
> Appropriate landscaping and screening. 

 

The original approved Project Brief and subsequent additional Short Stay Mental Health Unit information is contained 
by APPENDIX A of this document. 
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4. EXISTING FACILITIES 

SITE 

The planned facility is located on the existing campus of the Lyell McEwin Hospital (LMH) Acute Hospital campus. 
Refer to Appendix C for an aerial view of the current campus. 

 

Site Address 

Lyell McEwin Hospital, Haydown Road, Elizabeth Vale, South Australia, 5112 

 

Site Title 

Volume 5231 Folio 323 

Allotment 4 Deposited Plan 71485 

In the area named Elizabeth Vale 

Hundred Munno Parra 

 

Title Area 

Total:   approximately 8.5 Ha 

 

Development Plan Zoning 

The proposed development site is located within the City of Playford 

Under the City of Playford Development Plan the proposed development is within a zone designated ‘Suburban 
Activity Node Zone’ and is further specifically defined as ‘The Lyell McEwin Health Node Policy Area’ 

The proposed development comprises an extension to the existing Lyell McEwin public hospital which is consistent 
with the objectives of The City of Playford Development Plan. A copy of the ‘Concept Plan Map Play/33’ from the 
City of Playford Development Plan is attached within Appendix B. 

 

EXISTING SITE CONDITIONS & DEVELOPMENT 

The site of the Lyell McEwin Hospital is bounded by John Rice Avenue, Haydown Road, Oldham Road and Trembath 
Road Elizabeth Vale. The site is presently entirely utilised as a Healthcare campus for The Lyell McEwin Hospital 
encompassing acute and primary health services and associated community outreach service hub functions. All of 
the proposed new works will be located within the existing site. 

 

TOPOGRAPHY & VEGETATION 

The proposed site topography has a consistent fall from the existing buildings to the site boundary to north with a 
total difference in levels of approximately 1.2m and is largely paved and used as parking and road networks. Current 
vegetation in the area is minimal and has been poorly maintained over the years. As a result, a lot of the vegetation 
planted in nature strips, traffic islands and within the main carpark plaza, originally planted to provide shade and 
lessen the effects of radiant heat from the predominantly paved area, has died.  

 

EXISTING SITE DEVELOPMENT 

The Lyell McEwin Hospital is one of the three major hospitals in the state providing acute services. It has been 
designed as a post-disaster facility and has the ability to operate in complete ‘island’ mode for several days. 

The majority of existing campus development is dominated by one and two storey buildings stretching over the vast 
majority of the site with the exceptions of a 5.5 level multi-deck car park located on the western edge of the site and 
a helipad located on top of the inpatient building to the southern side (Adjacent John Rice Avenue)  

The vast majority of people visiting the site do so by private vehicle with carparking accommodated in the 1200 space 
multi-deck carpark, the on-grade carpark plaza located to the north of the main entry on Oldham Road, and in the 
surrounding street network and off-site parking facilities in the immediate surrounds. One of the current offsite parking 
facilities currently provided by SA Health is serviced by a driverless shuttle that ferries staff and visitors to the front 
door of the hospital. The site is also well serviced by Public Transport with bus stops currently located on both John 
Rice Avenue and Haydown Road with a ‘super stop’ / bus exchange planned for the latter. The site also currently 
provides a secure, undercover, 120 space bike store and end of trip facilities. 
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There are currently three main entries to the hospital being; 

> The entry of Oldham Road. This represents the main entry to the buildings and it’s foyer contains the 
reception, volunteers and wayfinding services, a transit lounge and a privately run café. This entry is well 
serviced by an undercover patient drop off and pick up zone, the plaza carpark, nearby bus stops, taxi 
stands and the driverless shuttle bus from the offsite parking facility. 

> The original main entry off Haydown road. This entry takes visitors directly to the main entry off Oldham 
Road and the services provide therein. This entry acts as a pedestrian link to the retail and private parking 
facilities provided on the opposite side of Haydown Road. The previous stage of work on the Lyell McEwin 
Hospital Site provided extensive landscaping and public art in this zone resulting in an inviting and well 
used space. 

> The Women’s Health entry off Trembath Road. This entry provides direct public and emergency access to 
the Women’s Health and Birthing Suites of the Hospital. It also provides convenient access from the 
existing Multi-deck Car Park and is serviced by a Volunteers/ wayfinding greeting point. 

 

HAZARDOUS MATERIALS AND CONDITIONS 

 

Hazardous Materials and Conditions - Contamination 

Assessment of the site history and a desktop assessment of the physical evidence from recent developments 
completed by the current project team in the proximity of the proposed new development area indicates minimum 
likelihood of site contamination. Following the engagement of the Managing Contractor, test bores will be carried out 
to confirm these assumptions. Standard industry monitoring and management requirements will be implemented 
during the construction process. 

 

HERITAGE 

 

Places of Historical Significance 

A review of the City of Playford Development Plan historical register indicates that there are no items of local or state 
historical significance on the site of the proposed works or on adjacent sites. 
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5. CONCEPT PROPOSAL 

 

 PROPOSED OBJECTIVES 

The proposed development aims to create an Emergency Department capable of meeting both current and projected 
demand. This function will be supported by the provision of a Short Stay Mental Health unit (the relationship of these 
two departments will be expanded upon in subsequent sections of this report). These expanded services are critical 
for the hospital in meeting their developed ‘Model of Care’. 

The new facility will continue to operate 24 hours a day/7 days a week to both public, staff/ ambulance during and 
post construction. 

The proposed development’s intended use is consistent with the planning objectives of the City of Playford 
Development Plan for the site. 

 

MASTERPLANNING 

During the Concept Design Stage of this project it become evident that the site had outgrown the masterplan 

developed for the site during the previous stages and as such the Consultant Team embarked on a process of 

examining how the proposed works would impact the current and possible future service delivery and development 

opportunities for the site. This process included a review of the following areas; 

> Current Site Limitations/ constraints 

o As discussed in earlier sections of this report, the current hospital footprint has grown across the 

vast majority of the site with predominately single and double storey construction. As a result, 

there is very little undeveloped open space left. 

o The previous stage of works completed on site included a provision of a helipad on the southern 

site boundary. This siting was determined by examining the preferred flightpaths of emergency 

helicopters which dictated that under normal operating conditions, the service would not fly over 

the existing hospital or residential properties, but down the main arterial road being John Rice 

Avenue. All future developments on the site would need to consider the flightpath angles required 

during take-off and landing. A review of these flightpaths indicated that the further north you go 

the taller you are able to build, which coincides with the largest under developed portion of the 

site being the main plaza carpark and the portion of land on the north eastern corner of the site. 

o Carparking on site is currently stretched to capacity. As the site has developed and spread 

across the site, and the level of patronage has increased in line with population growth of the 

catchment zone, the ability for the public to access convenient carparking in close proximity to 

the main entry has been placed under pressure. 

o As the services on site have grown, opportunities for inbound departments to expand in the 

future whilst maintaining critical inter-departmental relationships will be strained. 

o Site access and circulation will come under increased pressure as the number of visitors to the 

site increase. One conflict noted which is critical to the current project is that of public and 

ambulance access to the Emergency Department entry where the current access requires the 

paths of travel of these presentations to cross. 

 

The above review led the team to develop a masterplan to help inform the team on the siting of the current proposed 

project, and what possible opportunities might exist in the future. It should be noted that this masterplan has not 

been endorsed by the client, but was carried out to help inform the project team on the site opportunities and 

limitations and how they related to the current project. A separate masterplan is currently being developed by the 

Northern Adelaide Local Health Network.  

 

A copy of the developed masterplan is included in Appendix D but in summary it illustrates the following 

opportunities; 
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> The two most recently completed buildings were provided with the structural ability and concrete ‘lids’ to 

enable the provision of additional floors in the future. These include the Inpatient Building adjacent to John 

Rice Avenue and the Women’s Health building adjacent to the Multi-deck Car Park. 

> The Multi-deck Carpark could potentially accommodate an additional floor with upgrades to its current 

structure. This carpark could also extend north over the current access driveways. 

> The construction of hospital buildings come at high cost per square metre as driven by their high service 

demands and post disaster requirements. By relocating all non-clinical functions such as administration, 

research and education to a building located in the north western corner of the site, ‘expensive’ floor space 

within the existing hospital is freed to up to allow existing clinical departments to expand. 

> To help address public access to the site a proposed transport hub has been shown on the north eastern 

corner of the site. This would allow for a ground floor double height space accommodating patient drop off, 

pedestrian access, a bus super stop/ exchange, taxi stands and a patient transport lounge. On the upper 

levels a multi-deck carpark could be provided for the use of the public. By concentrating all visitor access 

to this corner of the site, the facilities currently provided within the existing main entry could be easily 

accessed, undercover and would be in close proximity (an important point when considering the health of 

the majority of people visiting a hospital). 

An exception to this would be the Women’s Health Entry. Given the current location of this department and 

the fact that it is well served by the adjacent multi-deck carpark and a dedicated patient drop off zone, it is 

proposed that this entry point would be maintained, with dedicated parking spaces provided in the existing 

carpark. 

> By providing the above mentioned ‘Transport Hub’ the existing on grade plaza carpark could be developed 

to provide additional space for outpatient services or the expansion of existing departments. The attached 

masterplan illustrates; 

o A two-storey podium consisting of outpatient services and expansion zones for the existing 

emergency department and operating theatres 

o Two towers over the podium could be provided for additional inpatient accommodation which 

would be in close proximity for visitors, the operating theatres and the emergency department. 

 

The team used the above master planning exercise to ‘road-test’ the project brief and siting of the proposed ED 

expansion and Short Stay Mental Health Unit and made the following observations and recommendations. 

 

> The briefed plan continued with the site precedence of constructing largely single/ double storey buildings. 

The result of which limits future potential development opportunities, noting the difficulty that would be 

encountered if construction needed to occur over an operational Emergency Department. 

> The plan showed the new works extending across the front of the existing main entry. This would 

essentially screen the entry to the hospital making wayfinding for a first time visitor difficult. 

> There existed a conflict between ambulance and public access to not only the emergency department but 

to the main entry. This could result in significant delays to patient access to life saving services and would 

heighten the risk for onsite vehicular and pedestrian accidents. 

> The remaining un-developed land was disjointed with poor physical relationships to existing departments. 

This would leave future developments isolated and difficult to access. 

> The existing main carpark plaza was greatly impacted on limiting the number of spaces available. 

 

Following the above review, the team explored more than 7 siting options for the extension to the existing Emergency 

Department and the provision of the new Short Stay Mental Health Unit. The final agreed solution is provided in 

Appendix E but in summary it addressed the following masterplan concerns; 

 

> Accommodated the entire proposed scope of work in a new three storey building north of the existing 

Emergency Department. This reduced footprint frees up future potential development opportunities. 

> The Emergency Department Clinical services are accommodated on the ground floor enabling efficient 

connections to the existing Emergency Department whilst maintaining inter-departmental relationships. 
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> The Emergency Department Administration support services are provided on the second storey and are 

connected to the clinical department via two vertical transportation nodes offering direct access to the heart 

of the department to reduce staff response times. 

> The Short Stay Mental Health Department is located on the third storey which affords the bedrooms access 

to light, views and natural ventilation, all principles recognised as important when accommodating mental 

health clients. Critical relationships between the Short Stay Mental Health Unit and the Clinical Emergency 

Department services are via two lifts delivering clients to the reception/ triage spaces. 

> The ambulances have been provided with a dedicated hardstand and patient drop off zone with direct 

access to the Emergency Department Triage/Reception point. 

> Public access to the Emergency Department Triage/Reception point is via a dedicated roadway with 

patient set down areas. This access occurs without the need to cross the path of ambulance presentations. 

> Visual and physical access to the hospital main entry remains unobstructed with improved accessibility for 

disabled visitors and pedestrians. 

> Continuous undercover pedestrian movement paths are provided from the existing main entry to the 

Emergency department entry. 

> The entry to the Emergency Department is clearly visible from the entire existing entry plaza, which is 

important for first time visitors to the site. 

> Staff interconnection routes are provided to all three levels of the development for hotel services and staff 

movements via a controlled external corridor. 

> Vehicular access to the existing Mental Health Saliport is maintained 

> Opportunities for the provision of landscaped screens between the public entry plaza and the dedicated 

ambulance zone are provided 

> The maximum number of existing carparks in close proximity to the main entry to the hospital are 

maintained. 

 

PROPOSED CONCEPT ELEMENTS 

Emergency Department - Clinical Expansion 

A ground floor extension of approximately 1900m2 and internal refurbishment of approximately 700m2 including: 

> New Reception/ Waiting/ Triage Area, new Resuscitation Suite, and a new Paediatric Ward. 

> Refurbished zones to provide additional “See and Treat” Services and an expansion of the Acute 
Cubicle Treatment zones. 

> Total Provision of 75 Treatment Spaces. 

> New dedicated Ambulance access and parking for ten bariatric sized vehicles, six of which will be 
under cover (with the ability to expand the cover over all ten vehicles in the future) 

> Eight dedicated emergency vehicle parks. (other than ambulance parking) 

> Provision of a new Bulk Decontamination Unit under the proposed ambulance cover. 

> New dedicated access road and drop-off zones for public emergency access. 

> New ramped access and manoeuvring space to the existing Mental Health Saliport. 

> New dedicated external corridor for the delivery of hotel services, patient movement and emergency 
access. 

Emergency Department – Administration Accommodation 

A new Level 2 of approximately 670m2 providing accommodation for Emergency Department Administration and 
Support Services: 

> Approximately 30 off open workstations to provide hot desk accommodation for Emergency 
Department Staff. 

> 3 off dedicated enclosed offices for Departmental Heads. 

> Tutorial and education spaces including lecture rooms and a simulation laboratory 

> Staff and withdrawal spaces 

> Accommodation for overnight “on-call” doctors. 
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> Support spaces. 

> Two external staircase and lifts to provide direct and immediate access to both the ground floor clinical 
spaces and the level 3 Short Stay Mental Health Unit. 

Short Stay Mental Health Unit 

A new Level 3 build of approximately 800m2 to accommodate the 8 Bed Short Stay Mental Health comprising: 

> 8 Bedrooms with shared Ensuites. One of the eight rooms to be provided with a ded icated, directly 
accessible ensuite to be used for either isolation or disabled clients.; 

> 4 off Consultation Rooms for both on and offsite clients. 

> Dining and lounge zones. 

> An internal light court offering both sheltered and open spaces. 

> Public waiting zones and facilities. 

> Staff and support services. 

> Two external staircases and lifts to provide direct access for both staff and visitors to the ground level 
Emergency Department and Entry Lobby.  

  

Other Works 

> Modifications and augmentation to existing engineering services and site infrastructure as required to 
support the refurbished existing built form. 

> New engineering services accommodated within a screened level 2 plantroom to serve the new build 
components of the project. 

> New central communications room to serve the entire project located on level 2. 

> New soft and hard landscaping to general environs of the new buildings to enhance amenity and 
wellbeing of staff, patients and visitors and to provide ‘green’ screening to sensitive patient transfer/ 
ambulance spaces from the public. 

> Temporary works as required to facilitate contained, safe and effective construction of the planned 
works with minimal disruption and inconvenience to neighbouring functions on the hospital site and 
the nearby area. 

 

 

FUNCTIONAL RELATIONSHIPS 

 

Access  

As discussed previously, access to the proposed new Emergency Department has been provided by three distinct 
paths.  

> To the north of the proposed development a dedicated ambulance access road and patient drop off zone 
has been provided, allowing for direct patient transfer under cover to the triage zone.  

> Public access to the entry is via a vehicular ring road providing undercover setdown points adjacent the 
Emergency Department entry. Pedestrian access is accommodated via a continuous covered walkway 
between the hospital main entry and the Emergency Department.  

> Hotel services, patient transfers and staff movement is via an enclosed circulation corridor to the north of 
the building with automated lock down doors in the event ambulance patient transfers are in progress. 

 

Intra-departmental Relationships 

The clinical ground floor emergency department has been developed following multiple End User Workgroup 
meetings and the interrogation of their adopted ‘Model of Care’. Starting from the reception point there is a logical 
sequence of clinical zones radiating outwards in line with the clinicians ‘Model of Care’ and the various possible client 
pathways. Generally speaking the patient will arrive by one of two main routes being a public presentation or an 
ambulance transfer. Both will be triaged and then filtered down several pathways depending on the level of care 
required.  
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Inter-departmental Relationships 

The siting of both the Emergency Department and the Short Stay Mental Health Unit has been done with careful 
consideration of their inter-departmental relationships.  

 

Emergency Department; 

> Requires direct and clear access from the Resuscitation Zone to the existing Medical Imaging Department 
> Clear access to the existing Operating Theatres (OT) on the floor over needed to be planned. To that end 

the planning has left the centrally located dedicated lift to the OT and has ensured that it is easily accessible 
from all points on the floor. 

> The relationship to the hospital main entry foyer and its associated support services was obviously 
important and therefore a clear and protected route has been provided. 

> The administration services of the ED have been located on the second floor directly over the clinical space 
served by two vertical transportation nodes providing quick movement between the two in the event of 
emergency staff calls. 

> The Short Stay Mental Health Unit (SSMHU) acts as an interim step between the Emergency Department 
(ED) and the existing Mental Health Unit (MHU). When the Mental Health status of a presentation to the 
ED is unclear the SSMHU is utilised for a period of observation. To that end this unit needs to be in close 
proximity to the ED and the MHU to facilitate patient transfers. By locating this unit on level 3 directly above 
the ED, patient movement can occur quickly and efficiently whilst supporting staff movements between the 
three zones. 

 

ARCHITECTURAL FORM & MATERIALS 

 

Architectural Form & Materials  

The proposed new building, detailed on the attached drawings, comprises a three-level building sited on the northern 
side of the existing Emergency Department. The new building will look to continue with the palette of materials and 
forms established on site and in particular that of the existing main entry adjacent to the development but reinterpret 
them in a more contemporary architectural expression. Refer to Appendix F for a Perspective view of the new 
works. 

 

The current entry plaza is dominated by the built form of the existing main entry. An exoskeleton framed form 
supports both the main entry statement, expressed as a vivid yellow beam supporting glazed signage with super 
graphics, and external covered walkways and verandahs. This entry framework then gives way to a double height 
glazed foyer with elongated horizontal fenestration reflecting the light weight cladding panels used throughout the 
rest of the predominate built form. The main entry is currently framed on the eastern side by a double height red 
brick blade wall, a material that is also used throughout the site to demarcate vertical transportation nodes and was 
also used in the original 1980’s building stock still present site. 

 

The new building continues with the above themes to help blend the new development into the existing fabric of the 
site whilst clearly identifying the entry of the Emergency Building. This has been done by exaggerating the horizontal 
cladding and window fenestration of the existing adjacent buildings, and expressing them as full width bands of GRC 
panels and high performance tinted windows. These bands extrude from the junction with the existing main entry 
and terminate at a new vertical stair node clad in red brick masonry. This masonry not only completes the framing 
of the built form when viewed from the entry plaza with that of the original blade wall but also looks to help highlight 
the new entry to the Emergency Department. The horizontal expression of the building is also reinforced by several 
tiers of projecting planes that provide shading to the external walls and access opportunities for cleaning and building 
maintenance. 

 

Starting from the main entry to the hospital to that of the Emergency Department is a new covered walkway that 
continues the idea of the yellow entry statement but has reinterpreted this a red horizontal band that flares open over 
the ED entry. This helps advertise the entrance to new visitors to the site and provides a signage opportunity to the 
building. This covered way also continues with the existing colonnade of the original building, highlighting the 
pedestrian link between the two. 
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LANDSCAPING 

 

Given the parameters of this project and the interface requirements with the building’s perimeter for the essential 
delivery of service, opportunities for landscaping will be limited. The main opportunities that the team will explore will 
be the parcel of land between the public carpark plaza and that of the ambulance set down area. The project team 
will look to use this area to not only address the level differences between the two areas but, along with a masonry 
wall, screen the two by providing a continuous stand of trees and low level plantings. This green line will also 
complete the framing of the entry plaza and help highlight the continuous pedestrian loop encircling the entire entry 
plaza. 

 

It is also proposed that the team will revisit the trees and landscaping planted in the carpark plaza during the previous 
stages of work and look to replace dead trees and vegetation with more suitable robust varieties that tolerate neglect.   
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ECOLOGICALLY SUSTAINABLE DEVELOPMENT (ESD) 

 

The South Australian Government Department of Health and Ageing has a demonstrated commitment to the 
incorporation of industry-leading ESD principles in health building design and construction.  

The government of South Australia was an early financial partner of the Green Building Council of Australia (GBCA) 
for the development of a ’Greenstar’ design rating tool for health buildings in Australia.  

Recently completed projects at FMC, Noarlunga, TQEH, Modbury and Lyell McEwin Hospital sites are amongst the 
greenest health facilities in Australia in terms of construction and on-going operation. Previous projects at FMC and 
Noarlunga were the first two health developments to achieve a national 5 star Green Star rating in Australia while 
the Inpatient Building at LMH achieved an unprecedented 6 star rating As-Built rating representing world leadership 
in design and construction. 

In recent times SA Health has developed its own IGRAT (Inhouse Green Rating Assessment Tool) for rating health 
buildings which builds upon the GBCA tool experience to achieve higher relevant outcomes which far exceed 
regulatory and standard industry practice levels. 

The proposed development at LMH has been designed and will be constructed and operated to exceed the 
requirements of a 5 star IGRAT rating. 

Compliance with mandatory ESD Policies 

As part of the IGRAT process, the project will conform with all mandatory polices including: 

> That the principles contained in the DPTI ESD Guide-note 'Planning, Design & Delivery' and 
'Environmentally Sustainable Building Materials -Selection' have been delivered to the extent relevant & 
practical. 

> Solar PV System:  That a minimum 5 kWh Solar Photovoltaic system has been provided as per the Solar 
Panel for Government Funded Building Projects policy. 

> Solar Hot Water:  A minimum 60% annual contribution gas boosted Solar Hot Water service for domestic 
hot water is provided to service any additional domestic hot water demand generated by the project 

> HVAC Life-Cycle Analysis:  That a minimum of 4 different Heating Ventilation & Air-conditioning (HVAC) 
options are subject to a comprehensive Life-cycle analysis utilising the SA Health HVAC LCA template. 

> Energy Efficiency:  Use energy modelling to confirm that the proposed design will consume at least 40% 
less greenhouse gas emissions than a Benchmark Building built to the minimum standards contained in 
the Building Code of Australia. 

> Rainwater Re-use:  That to the extent practice rainwater has been captured off all new-build roof space.  
And that the associated tanks are sized to enable maximum sensible reuse; providing that a suitable end 
use such as toilet flushing and landscape irrigation can be identified. 

> Process Water Re-use:  That active consideration has been given to collecting and reusing any waste 
water from major water consuming equipment/processes such as reverse osmosis, equipment cooling 
waste water, sterilisation, HVAC waste water and fire services test water. 

> High Efficiency Plumbing Fixtures:  That the tapware and showerheads selected are in compliance with 
the Water Efficient Outlets in Government Buildings Policy effective form July 1 2011.  This policy requires 
that unless contradicted for clinical reasons, showerheads have a flow rate not exceeding 6.0 - 7.5 litres 
per minute (currently 4 star WELS rating) and basin and sink taps with a flow rate not exceeding 4.5 - 6.0 

litres per minute (the current 5 star WELS rating). 

Design Approach - General 

The importance and benefits of incorporating ESD principles into the new facility design, construction and operation 
are understood and this is a key design parameter for the new facilities   It is recognised that providing a facility with 
good environmental qualities will provide a positive environment and workplace for staff, patients and occupants 
supporting better healthcare outcomes and improved wellbeing. Similarly, it is appreciated that a facility that 
consumes less energy, reduces waste and encourages reuse of resources will provide benefits in reduced 
operational costs and environmental impact. 

High levels of ESD strategies will be incorporated into the design, construction and operation of the new health 
facilities being delivered. Using the IGRAT approach and previous like-project experience there are a range of 
initiatives that have been incorporated into the design of this building. 

In addition several recent projects delivered for SA Health have developed and incorporated ESD measures 
significantly contributing to improving the environmental qualities, reducing consumption of resources and energy 
during construction and operation and reducing environmental impact overall. The valuable lessons and benefits of 
previous projects will be considered as part of an evidence-based design process. 
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Built form 

Building envelope design has a significant impact on the functionality and performance of the building. Building 
orientation and form design affects the amount of day light permissible through the space and a high performance 
building envelope reduces the energy consumed by the building’s heating, ventilating and air conditioning system to 
maintain the comfort level within a space. 

The following initiatives are proposed:- 

> orientation of the new build and the inclusion of courtyards to the Mental Health Short Stay Unit will allow 
excellent management of sunlight with penetration of sunlight to overnight beds and offices whilst allowing 
effective shading of windows.  

> Shading to glazing through shade structures and building form to minimise heat gain during summer and 
maximise winter warmth.   

> highly insulated building envelope elements – roof, walls and windows are used to all new construction to 
minimise energy demand by the new buildings. 

> low-E glass and double glazed systems to windows to further assist in limiting energy transfer and wastage 
through the windows whilst maintaining desirable views and natural light levels. 

Future proofing and adaptability 

The following design measures will be incorporated to support increased adaptability and changes of use with 
minimised impact during the building design life: 

> Use of ‘universal’ building footprints and structural systems for the building that are flexible and compatible 
with multiple clinical functions to support change of use during the building design life 

> Configuration of engineering services within the buildings to support changes of function and layout during 
the building design life 

> Incorporation of highly accessible and flexible engineering spaces and backbone systems to support 
changes of use and incorporation of changing technology 

> Insulation and engineering making provision for potential increases in adverse weather conditions including 
higher temperatures during the building design life 

Management 

The implementation of effective management and operation protocols in a building reduces the impact the building 
has on the environment throughout its lifecycle. The following initiatives aim to promote the adoption of environmental 
principles from project inception, design, construction and handover, to commissioning, tuning and operation of the 
building and its systems: 

> performing comprehensive commissioning and building tuning will ensure the completed building operates 
as intended by the original design. Building tuning process is carried out over a minimum span of 12 
months where the performance of the building will be monitored quarterly and reviewed 6 monthly. A full 
review will be carried out 12 months after practical completion. This process is necessary to ensure 
optimum occupant comfort and reduced carbon emission through effective use of energy 

> implementing an environment management plan to effectively manage construction waste, air, water and 
noise pollution 

> developing of a building user’s guide to ensure that users are aware of the building features and the 
effective operation of engineering systems. 

Indoor environment quality 

This project aims to improve general indoor environmental quality through the following proposed initiatives: 

> minimisation of building occupant exposure to Volatile Organic Compounds (VOC) within the indoor 
environment through careful selection of appropriate materials with minimal off-gassing properties. VOCs 
are organic chemical compound which can vaporise easily at room temperature which will affect indoor air 
quality 

> increase in outdoor air provision into the air conditioning system to improve indoor air quality, occupant 
comfort level and well being 

> facade design that encourages a high level of day light into non clinical spaces while mitigating solar glare 
which causes occupant discomfort by the use of external shading and user-controlled blinds. Studies have 
shown that a high level of day lighting can improve the well-being of the occupants 

> improved occupant thermal comfort through the use of better air conditioning and facade design 
> Use of building materials and considered design to insulate the building interior from undesirable noise 

levels from engineering plant, adjacent roads etc and achieve desirable internal noise levels. The level of 
internal noise has been recognised by the World Health Organisation as a health hazard which can 
influence occupant satisfaction and wellbeing. 
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Energy efficiency initiatives 

The following initiatives are proposed:- 

> highly insulated building envelope materials to minimise energy demand by minimising conductive heat 
loss and heat gain to the external environment 

> optimised glazing design with shading to minimise energy demand by minimising radiative heat gain in 
summer and maximising radiative heat gain in winter whilst maintaining external views and daylight access 

> solar thermal hot water generation system designed to meet a significant percentage of the domestic hot 
water demand from a renewable source of energy. 

> highly efficient air conditioning systems incorporating Variable Air Volume (VAV) type air handling systems 
to minimise fan energy consumption, economy cycle systems to enable free cooling when ambient 
conditions are suitable and air to air heat recovery systems to provide free pre-cooling/heating of outside 
air from building exhaust systems  

> a minimum of 5kW single phase grid connected photovoltaic (PV) cell system reduce building’s utility 
supplied energy consumption in accordance with Government policy 

> The roof structure and other relevant infrastructure will be constructed to enable the future installation of 
additional photovoltaic solar panels 

> energy efficient lighting systems comprising high efficacy T5 and LED luminaires, switched zoning areas, 
high frequency ballasts and the ability to incorporate daylight compensation controls 

> motion detection technology to control lighting within low occupancy rooms. 

Monitoring and targeting 

The building services plant and equipment associated with the development will be controlled and monitored by the 
existing automated Building Management System (BMS).  
Transport 

The project team has worked with the Council to determine the preferred location for a bus superstop with the aim 
of improving public transport amenity and usage for the hospital and adjacent facilities. 

Water 

 The following initiatives aim to manage and reduce the consumption of potable water in the new build: 

> water efficient sanitary and tapware fixtures in accordance with “Water Efficient Outlet in Government 
Buildings Policy” with evidence from the water efficiency labelling scheme 

> rainwater harvesting and storage system for landscape irrigation and toilet flushing 
> landscape design incorporating plants requiring minimal water after establishment. 

Materials 

The following initiatives aim to reduce the environmental impact of this development:- 

> dedicated recycling waste storage areas for collection of waste to be transported to the hospital’s central 
waste sorting facility to encourage recycling and thereby reducing the amount of waste going to landfill 

> materials sourced from certified environmentally-responsible sources 
> materials with recycled content to minimise the use of virgin materials 
> materials which are durable and have minimal maintenance and repair requirements. 

Ecology 

The development will enhance the existing ecological value of the site through consolidation of landscaping zones 
and the use of indigenous plants selected to improve habitat 

Emissions 

Emissions from buildings have a significant impact on the environment. Typical building emissions are stormwater 
run-off, waste water to sewer and ozone depleting compounds. 

The development of major site infrastructure requires management of waste water generated from buildings. It is 
intended that stormwater run-off will be harvested into storage tanks to minimise waste water run-off. 

The following initiatives are proposed for this project: 

> refrigerant with zero Ozone Depleting Potential (ODP) in accordance with the Australian Refrigeration and 
Air-conditioning Code of Good Practise or AIRAH Refrigerant Selection Guide 2003 

> insulation with zero ODP in both its composition and manufacture 
> water efficient fixtures to reduce wastewater discharge into the sewerage system 
> avoiding the generation of light sources which are directed towards the sky and spill into area surrounding 

the site to reduce light pollution. 

ESD Concept Design IGRAT Management Plans 
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Detailed concept design reports have been prepared detailing the intended design and construction strategies to 
achieve the required IGRAT rating for each project component. Please refer Appendix G of this document which 
contains a copy of the current IGRAT Green Plans for each of the key project elements. 
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ENGINEERING SOLUTION 

 
Mechanical Services 

 

The existing Mechanical Services systems, namely chiller sets and boilers are currently at maximum capacity and 
do not have the capacity to serve the proposed Emergency Department expansion. A new thermal plant is 
proposed to serve the extension area with the existing plant to serve refurbished area of the development, noting 
the existing installation is not compliant with the requirements of an IL4 building. 
 
The existing Medical gas systems have the capacity to serve the proposed expansion, noting however the existing 
installation and the associated reticulated pipework is not compliant with the requirements of an IL4 building.  
 

Electrical Services 

 
The existing Electrical Services reticulation system has sufficient capacity to serve the proposed development.  A 
new electrical supply is to be established from the existing Main Switchboard (MSB.7) located in Building A to 
serve a new main distribution board in the proposed emergency extension.  The new electrical supply and main 
distribution board will have sufficient capacity to serve both the extension and existing refurbished area of the 
development. 
 
Reticulating the electrical supply from MSB.7 will ensure that the emergency department will be connected to the 
most recently installed electrical infrastructure on the site with sufficient generator back-up power provided via the 
existing 2 off 1500 kVA generators. 
 
Providing a new electrical supply from MSB.7 to serve the entire emergency department will remove the 
associated electrical demand of the existing emergency department on the existing Transformer (TF.2) and Main 
Switchboard (MSB.2A) infrastructure, inherently provide future spare capacity. 

 

IIS Services 

 
The existing IIS Services fibre optic backbone cabling reticulation serving the entire hospital emanates from both 
the existing Communications Cabinet (CC.S00) (primary link) located in the main data centre and the existing 
Communications Cabinet (CC.S28) (secondary link) located in the communications room adjacent the existing 
emergency department waiting area. 
 
The existing Communications Cabinet (CC.S28) is currently located within the proposed refurbishment area.  As 
such, all associated equipment and cable terminations are required to be relocated  
 
It is proposed that a new emergency department main communications room will be established as part of the 
emergency department extension located at Level 2, with new fibre optic backbone cabling from both existing 
CC.S00 and CC.S28.  Satellite communications cabinets will be established to within the extension and 
refurbished area of the development with fibre optic backbone cable connection to the new emergency department 
main communications room. 
 
 

Hydraulic Services 

 

Sewer Drainage  

 
> The existing sewer system has the capacity to accept the additional inflow from the proposed 

development. However, this additional load will reach the capacity of the sewer drainage and 
any further development will require significant upgrade of the sewer disposal system. 
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Water Reticulation 

 
> There is sufficient capacity within the existing cold water to service the new area, however, this 

will reach the limit of the existing cold water capacity. 
 

Gas Supply 

 
> There is insufficient natural gas to provide for the proposed new Mechanical Services plant and 

the new domestic hot water plant. A new gas meter from the Oldham Road gas main will be 
provided. 

 

Fire Protection Services 

 
> The existing Fire Protection Services has the capacity to serve the proposed new works. 

Alterations are required to divert the underground fire main so that it does not remain below the 
proposed building footprint. 

 
 

BUILDING ENGINEERING SERVICES – NEW BUILDING SERVICES PROVISIONS 

 

Mechanical and Medical Gas Services  

 
Provision of new chilled and heating water plant within a Level 2 plantroom on the new Emergency Department 
extension to provide capacity for the new build Emergency Department only.    
 
New chilled and heating hot water plant will be provided with N+1 redundancy. The heating hot water boiler will 
also be provided with both gas and diesel burners.   
 
Existing thermal plant and air handling plant to be retained to serve the renovated sections of the existing 
Emergency Department. The current is not installed to comply with the requirement of IL4 building. 
 
Existing Medical gas systems (oxygen, suction and medical breathing air) is available within the existing building 
and is suitable for extension to the new building. The current is not installed to comply with the requirement of IL4 
building. 
 
Included works as follows: 
 

> Air conditioning thermal plant to be located within the Level 2 Plantroom Area comprising chiller sets, 
cooling towers, primary and secondary chilled water pumps, condenser water pumps, Mechanical Services 
switchboard, water treatment systems, heating hot water pumps and boilers. 

> Provision of gas detection systems to thermal plantrooms. 
> Air conditioning comprising individual variable air volume air handling units with high efficiency motors to 

serve functional and/or thermal zones of the respective new hospital facilities. 
> Alteration, modification and upgrading of existing Mechanical Services systems to suit amended areas. 
> Economy cycle systems associated with major air conditioning systems serving the respective hospital 

facilities. 
> Mechanical exhaust system to service the ensuites, toilets, bathrooms, switchrooms, workshops, utility 

areas and areas nominated within Australian Standard 1668 - Part 2. 
> Provision of new medical gas outlets, gas panels, medical gas alarm panels and valve boxes for suction, 

medical air and oxygen to all new areas in accordance with Australian Standard 2896 - 1991 - Medical 
Gas Systems - Installation and Testing of Non Flammable Medical Gas Pipeline systems.  

> Provision of new medical gas outlets and medical gas alarm panels to existing area where they are 
currently non-compliant with the current Australian Standard 2896 - 1991 - Medical Gas Systems - 
Installation and Testing of Non Flammable Medical Gas Pipeline systems. 

> Piping systems associated with the above systems including medical, chilled and heating hot water 
connection between new thermal plantroom and the various new areas. 
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> Air distribution systems including filters, motorised fire and smoke dampers and the like associated with 
the above systems. 

> Electrical Services associated with the above systems. 
> Controls associated with the above systems incorporating a Building Management System interfacing the 

Mechanical Services systems to the Intelligent Integrated Services. 

 
 

Electrical and Intelligent Integrated Engineering (IIS) Services  

 

Electrical Services 

 
The Electrical Services are summarised as follows:  
 

> Staged disconnection and making safe the electrical services within existing buildings in preparation for 
demolition and refurbishment. 

> Provision of new electrical supply from the existing Main Switchboard (MSB.7) to a new emergency 
department main distribution board.   

> Provision of a new emergency department main distribution board located within the emergency 
department extension area incorporating capacity to serve both the extension and refurbished areas of the 
development.   

> Distribution switchboards (essential and non-essential) throughout the new and refurbished buildings to 
serve each functional area. 

> Low voltage essential services sub-mains to the lifts with facility for lift operation in the event of normal 
power failure. 

> Rack mounted 20 kVA Uninterruptible Power Supply (UPS) System to support ICT services and critical 
nurses station 

> Power Supplies for Mechanical, Hydraulic and Fire Protection Services Switchboards and equipment. 
> General and special power services as required for dedicated functional areas, including "body-protected" 

and "cardiac-protected" areas as required to new and refurbished areas. 
> Lighting installation throughout incorporating LED luminaires in accordance with Australian Standards as 

follows:- 
> General building interior - Australian Standard 1680 - Interior Lighting Parts 1 and 2. 
> Circulation spaces - Australian Standard 1680.2.1 - Interior Lighting for Circulation Spaces and Other 

General Areas. 
> Internal Medical Observation - Australian Standard 1765 - Artificial Lighting for Clinical Observation. 
> Self contained emergency and exit luminaires to Australian Standard/New Zealand 2293 - Emergency 

Evacuation Lighting in Buildings, using single point systems. 
> External lighting to revised carpark, roadway and ambulance bays in accordance with Australian/New 

Zealand Standard 1158 – External Lighting. 
> RCD protection to all GPO’s and lighting circuits to all new and refurbished areas. 

 

 
 

Intelligent Integrated Services 

 
The IIS services are summarised as follows:  
 
 

> Provision of new 24 core OM4 fibre optic backbone cable from the existing Communications Cabinet 
(CC.S00) to the new emergency department main communications room established within the emergency 
department extension area.   

> Provision of new 24 core OM4 fibre optic backbone cable from the existing Communications Cabinet 
(CC.S28) to the new emergency department main communications room established within the emergency 
department extension area. 

> Provision of new satellite communications cabinets within the extension and refurbished area of the 
development, incorporating a 12 core OM4 fibre optic backbone cable from the new emergency 
department main communications room. 
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> Integrated voice and data structural backbone cabling and facility (horizontal) cabling throughout new and 
refurbished areas comprising Category 6A cabling, PDS frames, cabinets, terminations and outlets. 

> Upgrade of the existing electronic security system from Challenger V8 to Challenger V10 including 8Meg 
IUM. 

> Extensions to the existing security access control and monitoring system throughout new and refurbished 
existing areas. 

> Extension to the existing nurse call system throughout all new and refurbished existing areas. 
> Access provisions for carpark operations control equipment. 

 
 

Hydraulic Services  

 
New Buildings on the site will be connected to the existing main in-ground reticulation system 
 
Domestic water will be sourced from new SA Water domestic water connections from Grand junction Road. Water 
will be reticulated under mains pressure to all buildings 
Natural gas for the site will be provided from new APA Group gas meter located at the Oldham Road Boundary 
and will be reticulated in ground to all building 
 
Hot water will be generated utilising local gas fired hot water utilising a flow and return system with Thermostatic 
mixing valves provided. 
 
The Hydraulic Services are summarised as follows:  

 
> Demolition of existing redundant Hydraulic Services. 
> Termination of existing redundant drainage and water reticulation systems. 
> Diversion of existing services below extent of new building footprint 
> Relocation of existing Bulk decontamination facility services where appropriate to new location to suit the 

new Bulk Decontamination facility 
> New holding tank and dedicated waste for new single decontamination facility 
> Sanitary plumbing, drainage and vent. 
> Domestic hot and cold water reticulation extended from existing supply to work within existing buildings. 
> New domestic hot and cold-water reticulation from new connections. 
> New domestic hot water plant for additional new buildings. 
> Mechanical Services and Fire Protection Services drainage provisions. 
> Supply and installation of inset type stainless steel sinks. 
> Supply and installation of stainless-steel dirty utility room combination pan sink and flushing bowl 
> New sanitary fixtures and tapware to new and refurbished areas to match existing selections including 

electronic tapware to all new clinical basins and anti-ligature fittings to MHU. 
> Downpipes to new building areas, from underside of roof level to ground level, for disposal by civil 

contractor. 
> Roof drainage outlets to the new external plant area. 

 

Fire Protection Services  

 
The Fire Protection services are summarised as follows:  
 

> Provision of a new underground fire main located to avoid pipework running under the new building work. 
> Provision of branches from the underground fire main into the new fire stairs. 
> Provision of a new fire hydrant risers within each of the fire stairs with fire hydrant outlets located at each 

floor level. 
> Provision of new automatic fire sprinklers above and below the ceiling in the Resuscitation area, the 

Reception/Triage/Waiting area, the Paediatric area, the Ambulance parking area, the Level 2 
Administration Area and the Level 2 enclosed Plant room area.  

> Provision of anti-ligature sprinkler heads below the ceiling in the level 3 Mental Health Ward. Standard 
sprinklers will be used in the ceiling space, the lift lobby and the stair lobby. 

> Alterations to the existing fire sprinklers in the Acute Zones, the See and Treat area and the existing 
Support area. 
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> Provision of new fire sprinkler control valve sets to be located in the northern fire stair on level 1, 2 and 3. 
> Provision of new fire hose reels in the Resuscitation area, the Reception/Triage/Waiting area, the 

Paediatric area, the Level 2 Administration Area and the Level 2 enclosed Plant room area. The fire hose 
reels located on the Mental Health floor will be located outside the secure area adjacent each fire stair. 

> Alterations to the existing fire hose reels in the Acute Zones, the See and Treat area and the existing 
Support area. 

> Provision of new fire smoke detectors in the Resuscitation area, the Reception/Triage/Waiting area, the 
Paediatric area, the Level 2 Administration Area and the Level 2 enclosed Plant room area. 

> Provision of new Aspirated Smoke detection systems to the bedrooms of the Mental Health ward. zoned 
to cover 4 bedrooms maximum per unit. The control units are proposed to be located within the cleaners 
rooms and be surface mounted on the walls. The room sampling points are to be the anti-ligature type. 
Smoke detection throughout the remainder of the floor would be from standard smoke detection heads 
protected with metal anti-ligature covers. No covers are proposed outside the secure area. 

> Provision of new manual call points in the Resuscitation area, the Reception/Triage/Waiting area, the 
Paediatric area, the Level 2 Administration Area and the Level 2 enclosed Plant room area and the Mental 
Health Ward. The mental health ward manual call points are to be located outside the secure area. 

> Alterations to the existing manual call points in the Acute Zones, the See and Treat area and the existing 
Support area. 

> Provision of new mimic fire panels to each nurses station in the Resuscitation area, the 
Reception/Triage/Waiting area, the Paediatric area, the Ambulance parking area and the Mental Health 
Ward. 

> Alterations to the existing mimic fire panels in the Acute Zones, the See and Treat area and the existing 
Support area. 

> Provision of new red/amber strobe lights in the Resuscitation area, the Reception/Triage/Waiting area, the 
Paediatric area, the Ambulance parking area, the Level 2 Administration Area and the Level 2 enclosed 
Plant room area and the Mental Health Ward. 

> Alterations to the existing red/amber strobe lights in the Acute Zones, the See and Treat area and the 
existing Support area. 

> Provision of new EWIS speakers in the Resuscitation area, the Reception/Triage/Waiting area, the 
Paediatric area, the Ambulance parking area, the Level 2 Administration Area and the Level 2 enclosed 
Plant room area and the Mental Health Ward. The Mental Health Ward are the recessed ceiling type and 
not anti-ligature.  

> Alterations to the existing EWIS speakers in the Acute Zones, the See and Treat area and the existing 
Support area. 

> Provision of additional and relocation of existing portable fire extinguishers to suit the proposed extension 
and refurbishment. 

 

Lift Services  

 
The Lift Services are summarised as follows:  
 

> 2 off machine-room-less traction type lifts of43 passenger/3200 kg capacity  to serve 3 levels. 
> Lift car dimensions to match existing bed/passenger lifts in other parts of the facility. 
> Lift car superstructure comprising steel frame and finishes to architects selection. 
> Fitments within the lift cars to comply with the intent of Australian Standard 1735 - Part 12 Facilities for 

Persons with Disabilities. 
> Facilities for emergency hospital call on all lift landings. 
> Supply and connection of automatic emergency dialling telephone system within lift cars. 
> Interface with the building security system. 
> Provision for Warden Intercom Points (WIP) within designated emergency lifts. 

 

Pneumatic Tube System 

 
> Stations (3 off) including inlets and outlets, spare carriers and storage, basket, audible and illuminated 

indication to serve the new emergency department. 
> Diverter stations, pneumatic tubes. 
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Central Vacuum Cleaning Services 

 

> Provision of additional Central Vacuum Cleaning outlets extended from the existing services to provide 
CVC outlets in accordance with the established site principles 
 

BUILDING SERVICES - POST DISASTER PROVISIONS 

 
The intent is for the Building Emergency Services is to follow the established principles for the site in respect of IL4 
post disaster and continuity of operation requirements. 

 
Mechanical Services 

 
The proposed new thermal (chillers, cooling towers, boilers pumps etc) and air handling plant to serve the 
Emergency Services expansion will be arranged and installed to comply with the post disaster provisions. These 
systems will be installed to serve new build portion of the Emergency Services expansion only. The existing 
thermal plant and air handling plant will be utilised to serve the proposed refurbishment of the current Emergency 
Department noting the current installation does not comply IL4 post disaster requirements. 

 
Medical Gases 

 

The medical gas systems will be extended from the existing bulk oxygen tank, suction plant and medical breathing 
air compressors to serve the expansion. Therefore, there will be no additional works, however the current 
installation does not comply IL4 post disaster requirements.  

 

Electrical Services 

 

The electrical supply will be extended from the recently existing Main Switchboard (MSB.7) installed within Building 
A which incorporates connection to the 2 off 1500kVA back-up diesel generators, hence no additional upgrade 
required. 
 

 

Domestic Cold Water Supply 

 

The cold water supply will be extended from the existing site storage tank/pump system, hence no additional 
upgrade required. 

 

Domestic Hot Water Supply 

 

The new domestic hot water plant would be supplied with either a dual-fuel burner system utilising standard diesel 
as an alternative fuel source (should the natural gas supply be lost), or alternatively utilise the heating water boilers 
as a heating source for domestic hot water via heat exchange system.  

 

Natural Gas 

 

As the external gas supply is not guaranteed the service will be set up so alternation to gas supply, being diesel 
fuel, can be utilised in the event of loss of natural gas. 

 

Fire Protection Services 

 
The fire protection services will be extended from the existing site water storage tank and pump system, hence no 
additional upgrade required. 
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BUILDING SERVICES - SEISMIC RESTRAINT AND IL 4 PROVISIONS 

 

The new building and the associated refurbished area will be provided with services restraint and plant and 
equipment certified to Importance Level (IL 4) for continued operation post seismic event. 
 
In relation to the specific post disaster provision, the following existing established system will be extended to the 
new build area:- 

 

> Electrical Services - reticulated Electrical Services supply from the existing Building A generator system. 
> Domestic Cold Water - reticulated from the existing cold water storage tank supply.  
> Fire Protection Services - reticulated from the existing site fire water storage tank system. 
> Heating Water - provision of dual-fuel system to the boilers to maintain supply. 

 

BUILDING SERVICES – ESD PROVISIONS 

 

It is intended to carry forward the established LMH site ESD principles on as practical given budgetary limitation. 
Specifically these are:- 

 

> Consideration to capturing rainwater from the new roof areas and utilise within the existing water 
reticulation system. 

> Use of high efficiency luminaires. 
> Sub-metering of Electrical and Hydraulic Services. 
> Economy cycle systems. 
> Water cooled chillers. 
> Primary and secondary chilled and heating water pumping systems. 
> Increased chilled water temperature difference. 
> Thermally and functionally zoned variable air volume air handling systems 
> High efficiency motors. 

 
 

BUILDING ENGINEERING SERVICES - AUTHORITIES, APPROVALS AND COMPLIANCE 

 

SA Power Networks 

Upgrade to the existing high voltage supply to the site will be required. A formal application to SA Power Networks 
will be submitted following finalisation of the additional estimated maximum demand and final requirements have 
been determined. SAPN will then have 60 business days to provide a firm quotation for the works.  
 

Office of the Technical Regulator (OTR) 

The OTR will provide approval for the Plumbing design and reticulation systems once the design is complete.  

 

South Australian Metropolitan Fire Service (SAMFS) 

The SAMFS will provide comment on the Fire Protection Services design once is complete, witness the fie 
contractor commissioning tests and undertake commissioning hydrant flow testing.  
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WORK HEALTH SAFETY (SAFETY IN DESIGN) 

The consideration of safety and security matters associated with the proposed development will be managed in 
accordance with the established process utilised by SA Health to manage its responsibilities to its staff and the 
general public. This process encompasses both internal review by hospital and departmental security and WHS staff 
and design processes conforming to the Work Health Safety Act requirements.  

 

SAHealth and LMH Site Security Review 

The proposed LMH development is an extension to an existing operational hospital which has established safety 
and security procedures and measures which have been developed to suit the demonstrated risk profile of the site 
and which are monitored and reviewed as part of ongoing operations. The SA Health Asset services unit delivering 
the project includes internal professional security staff that will undertake independent reviews of proposed new 
projects with respect to security and safety considerations. This process may encompass engagement of external 
security consultants.   

 

WHS Safety Process 

In parallel the design, construction and operation of the new facilities are subject to the requirements of the Work 
Health Safety Act which came into effect in January 2013.  

The detailed design, construction and operation of the new development will be delivered in accordance with the 
specific requirements stipulated by the WHS Act. This encompasses previous ‘safe design’ practices in combination 
with the integration of stakeholder consultation, operational policies and formal risk assessments. The regulations 
stipulate and require close consultation with key stakeholders which will include site and departmental security staff, 
WHS (OWH&S) and Infection Control staff, management, clinical and user group representatives in the identification 
of risks and appropriate control measures which encompass both facility and operational procedure elements.  

The consideration of safety and risk issues for the LMH project in the manner stipulated by the WHS Act will enable 
safety risk control measures to integrate both facility design and operational procedures working in unison. As a 
consequence the identified measures will be consistent with the intended ongoing operation of the LMH site including 
integration with existing systems.  

The development of the WHS Safety report will include participation by the Managing Contractor prior to 
commencement of construction with respect to specific construction safety considerations. 

The WHS Act regulations include a requirement for a final safety report prior to construction which will be subject to 
review by the SA Health Asset Services staff before being endorsed. This report is progressively developed through 
the design process and forms a vital interface between the facility delivery process and hospital operational 
responsibilities. 

An example of the Safety Report developed and delivered during the recent James Nash House Redevelopment 
project with a very similar risk profile to the proposed development is attached in Appendix K of this document for 
reference  
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STRUCTURAL & CIVIL  

 

Structural & Civil Engineering Solutions 

Please refer Appendix H of this document for reports detailing the proposed structural and civil engineering solutions 
for each of the project components including seismic design to meet post-disaster performance requirements. 

 

Stormwater Management 

A Site Stormwater Management Plan report has been prepared by Wallbridge Gilbert Aztec Engineers which details 
the proposed stormwater works associated with the proposed development and is contained by Appendix H of this 
document. 

 

Traffic 

The proposed development will displace and generate additional parking requirements on site of approximately 190 
parks. As such an extension to the existing Multideck Car Park building has been planned that will provide 205 parks. 
These works have been detailed within a separate Concept Design Report/ Application. 
 
A Traffic Consultant was engaged to review not only the parking requirements but also the ability for the local road 
network to cater for any additional demand. A copy of the Traffic Report generated as a result of this review is 
included in the Appendix J which has concluded that the existing road network has more than adequate capacity. 

 

STAGING & CONSTRUCTION CONSIDERATIONS 

 

The proposed development is to occur whilst the existing facility is still operational and will therefore necessitate the 
construction to be staged. The proposed staging has been designed to ensure that at no point is there a loss in the 
number of treatment spaces available to the Emergency Department. Following the appointment of the Managing 
Contractor the staging will be reviewed but it is currently planned as follow; 

Early Works 

> This stage of works will provide temporary access to the existing Emergency Department Waiting and 
Triage areas and provide a dedicated hardstand and covered zone from ambulance patient transfers. 

Stage 1 

> This stage represents the new build component of the works. 
> At the completion of this stage the Entry, Reception, Triage, Resuscitation and Paediatric Clinical Spaces 

will be built. 
> The Level 2 Administration, Support and Plant will be complete 
> The Level 3 Short Stay Mental Helath will be complete 
> The civil and landscaping works will be complete 
> The covered ambulance hardstand and access to the Mental Health Hardstand will be constructed. 

Stage 2 

> The original Resuscitation Treatment spaces will be deconstructed and a Handover room and support 
spaces constructed. 

> The new Paediatric ward will be finished with the provision of additional storage rooms and a Procedure 
Room 

Stage 3 

> The department functions replicated in the new build to be deconstructed namely the existing waiting, 
reception, triage, toilets and paediatric spcaes. 

> New undifferientiaed acute treatment spaces and staff bases constructed. 
> New See and Treat department constructed. 
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COST ESTIMATE 

 

A separate detailed cost report has been prepared by Rider Levett Bucknall. 
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6. PROGRAMME 

 

The predicted date for commencement of construction of the new facility is approximately January 2020, with 
Practical Completion being achieved in mid-2022. 

 

A preliminary programme developed prior to engagement of a Managing Contractor is contained in Appendix L of 
this document. 
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APPENDIX A 
 
SA HEALTH BRIEF FOR BOTH THE EMERGENCY DEAPRTMENT 
AND THE SHORT STAY MENTAL HEALTH UNIT 
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APPENDIX B 
 
CITY OF PLAYFORD CONCEPT PLAN MAP 
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APPENDIX C 
 
AERIAL VIEW 
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APPENDIX D 
 
MASTERPLAN SITE PLAN 
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APPENDIX E 
 
DEVELOPMENT SITE PLAN 
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APPENDIX F 
 
DEVLOPMENT PERSPECTIVE VIEW 
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APPENDIX G 
 
IGRAT ESD PLAN 
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Disclaimer: 

The energy and greenhouse gas emissions modelling and calculations undertaken, and all predictions made in this report, are 

illustrative only and have been prepared solely for the purpose of informing decisions relating to project and IGRAT planning. The 

data included in this report are not sufficiently accurate to form the sole basis of determining future infrastructure demands or 

project costs for the site.   
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Executive Summary 

The impact of the increased stringency of the Deemed-to-Satisfy (DtS) provisions in Section J of the 2019 

NCC have been assessed to determine the potential implications for the proposed Emergency Department 

Redevelopment at the Lyell McEwin Hospital, Elizabeth Vale, South Australia. 

The impact assessment consisted of two simplified annual energy calculations based on the concept 

design of the proposed Emergency Department Redevelopment: one for a Reference Building based on 

the DtS Provisions of the 2016 NCC, and another for a Reference Building based on the increased 

stringency DtS Provisions of the 2019 NCC. Comparison of these figures provides an indication of the 

increased difficulty of improving upon the DtS provisions under the 2019 NCC. 

The calculated energy consumption of each Reference Building is presented in the following table. 

 

End Use 

Reference Building Annual Energy 

Consumption (kWh p.a.) 

Comment NCC 2016 NCC 2019 Difference 

HVAC 212,323 112,037 -47% Reduction primarily due to increased glazing performance 

and reduced lighting load in 2019.   

Lighting 218,124 65,437 -70% Large reduction in energy usage due to increased stringency 

in lighting efficiency requirements in 2019. 

Minimal potential to improve proposed lighting designs 

relative to 2019 DtS benchmarks. 

Domestic Hot 

Water 

9,057 9,057 0% No change to DtS Provisions in 2019 NCC.  

Lifts 9,512 9,512 0% DtS Provisions for lift energy efficiency are not referenced by 

IGRAT, hence new provisions in 2019 have nil impact.  

Total 449,016 196,042 -56%  

 

It appears that the greatest potential to achieve points under the 2019 NCC will be to reduce the HVAC 

energy consumption. The greatest source of HVAC load is expected to be the glazing, and therefore it is 

recommended that the project team prioritise design of an energy efficient glazing and shading 

arrangement. 

Use of high-efficiency HVAC plant will have a greater impact on the building’s overall energy consumption 

under the 2019 NCC, and hence energy efficiency should be prioritised when comparing various options 

within the HVAC life cycle assessment report.  

It is also recommended that an increased emphasis be placed on reducing the GHG emissions intensity of 

the building’s energy source.  A solar PV feasibility assessment is recommended to be completed early in 

the project’s design process, and other opportunities for renewable energy systems should be explored. 

Beyond the scope of the ED Redevelopment project, it is recommended that SA Health consider the 

options proposed for amending the scoring scheme used in the IGRAT Greenhouse Gas Emissions credit, 

to better reflect the increased stringency of the 2019 NCC. 

On balance, we consider that a recalibrated scheme with additional innovation points available for 

achieving emissions reductions beyond 50% would provide an appropriate methodology for recognising 

simple energy efficiency improvements resulting from effective design principles, while also offering 

incentive for innovative project teams to strive for low-carbon or zero-carbon outcomes. 
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1 Introduction 

1.1 Background 

The impact of the increased stringency of the Deemed-to-Satisfy (DtS) provisions in Section J of the 2019 

NCC have been assessed to determine the potential implications for the proposed Emergency Department 

Redevelopment at the Lyell McEwin Hospital, Elizabeth Vale, South Australia. 

The impact assessment consisted of two simplified annual energy calculations based on the concept 

design of the proposed Emergency Department Redevelopment: one for a Reference Building based on 

the DtS Provisions of the 2016 NCC, and another for a Reference Building based on the increased 

stringency DtS Provisions of the 2019 NCC. The energy consumption figures for each building represent 

the benchmarks for the IGRAT GHG Emissions modelling credit, and therefore comparison of these figures 

provides an indication of the increase in difficulty of achieving points under this credit that will result from 

the implementation of the 2019 NCC. 

1.2 Summary of key changes in NCC 2019 Section J 

The key changes to the DtS Provisions proposed for Section J of the 2019 NCC are listed in Table 1. Note 

that it is not an exhaustive list, but rather a summary of the key changes that are anticipated to most 

heavily impact the new Lyell McEwin ED development and other typical SA Health buildings.  

NCC Clause Item Proposed Change 

J1.3 Roof total R-value Increase in minimum total R-value from R3.2 to R3.7 for climate zone 5 

(metropolitan Adelaide). 

J1.5 Wall-glazing 

construction 

Increased stringency in glazing thermal performance requirements - maximum 

glazing U-value decreased by up to 50% and SHGC decreased by up to 40%, 

depending on window-wall ratio, façade orientation, extent of shading etc.   

J5.2 Air-conditioning 

system control 

Threshold for economy cycle changed from 35 kWr capacity to 3500 L/s supply 

air quantity (for climate zone 5), i.e. fewer systems will require economy cycle 

functionality.  

J5.3 Carpark exhaust 

systems 

Carbon monoxide sensors required for all carpark exhaust systems. 

J5.9 Space heating Minimum system efficiency increased from 80% to 86% for systems with rated 

consumption up to 500 MJ/hr, and 90% for systems exceeding 500 MJ/hr. 

J5.10 Chillers Increase in minimum system efficiency: approx. 20% increase for air-cooled 

chillers, and approx. 15% increase for water-cooled chillers, depending on 

capacity.  

J5.11 Packaged air-

conditioning units 

Increase in minimum system efficiency: approx. 10% increase, depending on 

system type and capacity.  

J6 Artificial lighting Significant decrease in allowable lighting power densities: between 10% and 

80% decrease, depending on building type.  

J6.7 Lifts Introduction of minimum requirements for lift energy efficiency (no such 

requirements existed in NCC 2016).  

J7.3 Swimming pool 

heaters 

Introduction of minimum requirement for gas water heater system efficiency (in 

line with revised space heater system efficiency requirements in J5.9), and 

introduction of minimum R-value for pool covers. 
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NCC Clause Item Proposed Change 

JV4 Air leakage rate Introduction of performance verification method whereby compliance with 

building sealing provisions (JP1) may be verified via air leakage testing. However, 

for Climate Zone 5 (i.e. metropolitan Adelaide), this method is only applicable to 

Class 2 or Class 4 buildings.  

Spec J1.2b and 

J1.2c 

Impact of thermal 

bridging 

Methodology for calculating total system R-value of metal-framed walls and 

roofs/ceilings has been expanded to account for effects of thermal bridging. 

Total system R-values are generally reduced due to thermal bridging and hence 

additional insulation may be required to compensate.  

Table 1: Summary of key changes to NCC 2019 Section J 

For a full list of changes and further details refer to: 

· NCC 2019 Public Comment Draft Version 1.2: 

https://www.abcb.gov.au/Resources/Publications/NCC-2019-Public-Comment-Draft/NCC-2019-

Volume-One 

· Centre for International Economics, “Commercial building energy efficiency RIS”, prepared for the 

ABCB, September 2017: 

http://abcb.gov.au/Resources/Publications/NCC-2019-Public-Comment-Draft/Energy-efficiency-

of-commercial-buildings 
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2 Methodology 

2.1 Methodology 

A simplified annual energy calculation has been performed, based on concept drawings for the proposed 

Emergency Department Redevelopment, using (a) a Reference building based on the DtS Provisions in the 

2016 NCC, and (b) a Reference building based on the DtS Provisions in the 2019 NCC.  

Results from both the 2016 and 2019 Reference Buildings were then compared and broken down into the 

various energy end uses (HVAC, lighting, etc.) to identify which aspects are most heavily impacted by the 

changes, and which will have the greatest remaining opportunity to improve (relative to the DtS 

benchmark) following the release of the 2019 NCC. 

2.2 Basis of assessment 

The assessment is based on the following documentation: 

· Architectural drawings provided by Cheesman Architects, dated 10th October 2018 (as per Figure 1 

and Figure 2).  

 

 

Figure 1: Concept Floor Plan – Ground Floor. NB – assessment based on new additions only (in red). 
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Figure 2: Concept Floor Plan – Level 1. NB – assessment based on new addition only (in red). 

Building characteristics are as per Table 2.  

Characteristic Value Comment 

Total floor area 2,490 m2 “New Emergency Refurb” area excluded 

NCC classification Class 9a  

Climate zone 5 Applicable to metropolitan Adelaide 

Façade height 3.5 m Assumed value 

Window-wall ratio  43% (all façades) Assumed value 

Shading provisions 1.5 m overhang above all glazing Assumed value 

Occupant density 30 m2/person (time averaged) As per IGRAT modelling requirements 

Lighting, equipment, and 

occupancy profiles 

As per IGRAT GHG Emissions modelling 

requirements, Table 29 

 

A/C operating schedule 24/7 operation As per IGRAT modelling requirements 

Heat recovery ventilation Not utilised As per IGRAT modelling requirements 

Economy cycle mode Not utilised As per IGRAT modelling requirements 

Table 2: Building characteristics and assumed values used for each Reference Building 
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3 Results 

Calculated annual energy consumption figures of the 2016 and 2019 Reference Buildings are presented 

in Table 3. A breakdown of factors that contribute to the reduction in HVAC load in the 2019 Reference 

Building is presented in Figure 3. 

End Use 

Reference Building Annual Energy 

Consumption (kWh p.a.) 

Comment NCC 2016 NCC 2019 Difference 

HVAC 212,323 112,037 -47% Reduction primarily due to increased glazing performance 

and reduced lighting load in 2019. Refer to Figure 3.   

Lighting 218,124 65,437 -70% Large reduction in energy usage due to increased stringency 

in lighting efficiency requirements in 2019. 

Minimal potential to improve proposed lighting designs 

relative to 2019 DtS benchmarks. 

Domestic Hot 

Water 

9,057 9,057 0% No change to DtS Provisions in 2019 NCC.  

Lifts 9,512 9,512 0% DtS Provisions for lift energy efficiency are not referenced by 

IGRAT, hence new provisions in 2019 have nil impact.  

Total 449,016 196,042 -56%  

Table 3: Calculated annual energy consumption of the 2016 and 2019 Reference Buildings 

The reduction in HVAC energy of the 2019 Reference Building is due to an increase in thermal performance 

of the roof and glazing, reduced lighting power density, increased air tightness, and increased HVAC 

system efficiency. The relative contributions of each of these sources is presented in Figure 3. 

 

 

Figure 3: Sources of reduced HVAC energy consumption in 2019 Reference Building relative to 2016 Reference 

Building 

 

Increased roof R-value: 2%

Increased glazing 

performance: 30%

Reduced lighting load: 44%

Increased air tightness: 7%

Increased HVAC system energy 

efficiency: 7%
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3.1 Analysis 

The 2019 Reference Building achieved a 56% reduction in energy consumption relative to that of the 2016 

Reference Building (as shown in Table 3), due to the increased stringency of the DtS provisions in Section 

J of the 2019 NCC.  

 

Figure 4: Energy consumption by end use for each Reference Building 

The primary impact is the substantial reduction in maximum allowable DtS lighting energy intensity in the 

2019 NCC. SA Health’s current best practice lighting systems generally consist of LED lighting throughout 

and hence will likely already comply with the 2019 allowances. However, given that the DtS benchmarks 

will be greatly reduced, the improvement relative to the new benchmarks will be much less substantial 

than it typically would have been under the 2016 NCC, and hence in 2019 fewer IGRAT points will be 

achieved due to implementation of SA Health’s current best practice lighting systems.  

Given the reduction in lighting energy component of the 2019 Reference Building, the HVAC energy is the 

greatest contributor to the overall energy consumption, as shown in Figure 4. HVAC energy consumption 

can be attributed to: 

(a) the building air conditioning load (heat gains/losses via the roof/walls, glazing, ventilation, and air 

leakage, and heat gains from the internal lighting, equipment, and occupants); and  

(b) the energy efficiency performance of the HVAC system (i.e. its Energy Efficiency Ratio).  

The relative contributions from each source of air conditioning load in the 2019 Reference Building are 

shown in Figure 5.  
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Figure 5: Sources of overall air conditioning load in 2019 Reference Building 

As the glazing is the primary contributor to the air conditioning load, improving the energy efficiency of 

the proposed building’s glazing will have the greatest impact on reducing the overall energy consumption 

relative to the 2019 Reference Building, and hence maximising the project’s IGRAT score.  

Improving the energy efficiency of the glazing can be achieved via: 

· Increasing the glazing performance, i.e. selecting glazing systems with low U-values and 

optimising solar heat gain coefficients; 

· Designing optimised shading provisions that block out solar radiation in summer but not during 

winter; and 

· Rationalising glazing areas, particularly on east and west façades.  

As the HVAC system is the largest contributor to the 2019 Reference Building’s overall energy 

consumption, the benefit of selecting HVAC plant with high energy efficiency ratios (EER) will also be 

magnified. 
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3.2 Renewable energy 

Under the IGRAT GHG Emissions credit, points can be achieved via a combination of (a) improving the 

energy efficiency of the proposed building and (b) reducing the carbon intensity of the proposed building’s 

energy source.  

As a building becomes more energy efficient, each subsequent dollar spent on energy efficiency initiatives 

generally produces diminishing energy savings. Given the significant increase in energy efficiency of the 

2019 Reference Building, it will likely be increasingly difficult and costly to improve the energy efficiency 

of the proposed building relative to the new benchmarks. Consequently, to maximise the number of 

IGRAT GHG Emissions points achieved under the 2019 NCC, there will be an increased value in reducing 

the carbon intensity of the building’s energy source.  

Options for reducing the carbon intensity of the building’s energy source include but are not limited to: 

· Installing on-site renewable energy systems e.g. a solar PV array 

· Use of renewable energy purchasing schemes and/or GreenPower 

· Avoiding use of gas/diesel-fuelled equipment and appliances where possible, to avoid the 

imposition of permanent sources of greenhouse gas emissions that can only be mitigated via 

purchase of certified carbon offsets.   

It should be noted that, under the Green Star Greenhouse Gas Emissions credit, the number of points 

available to be claimed for any given project due to the benefits of power purchasing schemes is limited 

to the number of points being claimed as a result of improving the energy efficiency of the proposed 

building; e.g. if 3 points are being claimed for reduction in annual greenhouse gas emissions due to energy 

efficiency improvements, then the number of points available to be claimed due to a power purchasing 

scheme is also limited to 3, regardless of the quantity of renewable energy being purchased.  

It is understood that the SA Government will commence an ongoing supply contract in 2020 to source 

electricity from renewable energy systems. For GBCA-certified Green Star projects, additional points can 

be claimed based on this agreement, however the number of points that are available to be claimed 

depends on the GHG emissions intensity of the proposed building. The greater the reduction in GHG 

emissions relative to the Reference Building, the greater the number of points that are available to be 

claimed. Therefore, to maximise the number of points achieved, improving the energy efficiency of the 

proposed building’s façade and services will still be necessary following the commencement of the supply 

contract.  
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4 Impact Assessment 

4.1 Overview 

Should the Lyell McEwin ED Redevelopment project’s development application be assessed against the 

2019 NCC, the implications on each aspect of the building design that the project team should consider 

are discussed below.   

4.2 Lighting 

Despite the large increase in stringency of the lighting efficiency DtS Provisions in the 2019 NCC, it is 

anticipated that the current SA Health best practice lighting systems will be adequate to meet the new 

requirements. Indeed, depending on the types of spaces present within the ED, the current best practice 

approach may exceed the 2019 requirements, although to a much lesser extent than the 2016 

requirements.  

As SA Health’s current best practice lighting systems already consists of LED lighting with motion and 

daylight sensor controls, it is not anticipated that there will be a high potential for improvement relative 

to the DtS lighting system. However it is still recommended that options for higher efficiency LED 

luminaires and optimised lighting layouts be investigated during the design development phase.  

4.3 HVAC 

It is anticipated that the current SA Health approach to selecting HVAC equipment will also remain 

sufficient to achieve compliance with the 2019 DtS HVAC energy efficiency ratios. However, given that 

HVAC energy is the greatest contributor to the building’s overall energy consumption, any further 

improvements that can be made will achieve significant energy savings and contribute towards the 

number of points claimed under the IGRAT GHG Emissions credit.  

When assessing various HVAC systems during the Life Cycle Assessment Options Analysis, we recommend 

that an increased weighting be applied to the operational energy component. Reducing the operational 

energy will not only reduce the payback period but also achieve more IGRAT points, which will be at an 

increased premium under the 2019 NCC, and this should be factored into the LCA options analysis.  

To further reduce HVAC operational energy, we recommend that feasibility analyses of the following 

system controls are also completed during the concept design phase: 

· Economy cycle operation 

· Heat recovery ventilation to pre-condition outside air 

· Outside air modulation via use of CO2 sensors 
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4.4 Glazing 

Given the large increase in stringency of the 2019 DtS glazing performance requirements, it is particularly 

important to focus on achieving an energy-efficient glazing design. It is recommended that glazing 

compliance assessments are completed early in the design process, to allow the results to inform the 

design and ensure that the glazing exceeds the DtS compliance level. The glazing performance greatly 

influences the building’s overall energy consumption (as discussed in Section 3.1), and hence is a key 

factor in determining the project’s IGRAT score.  

To increase the energy efficiency of the glazing systems, particular attention should be paid to the 

window-wall ratio, which should be rationalised were possible especially on east and west façades. 

Additionally, shading provisions such as overhangs, reveals, and external louvres or sunscreens should be 

considered as these can create cost-effective energy savings if designed correctly. The thermal 

performance of the glazing products should also be carefully considered. Double glazing will likely be 

required, thermally-broken frames will have a greater impact, and solar heat gain coefficients should be 

optimised to suit the façade orientation and shading provisions.  

4.5 Domestic hot water 

The DtS provisions for DHW systems are unchanged in the 2019 NCC. Nonetheless, given the greatly 

reduced potential to improve the lighting system relative to its DtS Provisions in 2019, a greater emphasis 

should be placed on increasing the efficiency of the DHW system. As such it is recommended that a life 

cycle assessment options report is completed, to ensure that all operational energy usage is considered 

when assessing various DHW system options. 

As the DtS requirements for DHW systems in the 2019 NCC are unchanged, the IGRAT requirement for 

solar water heating to contribute 50% of the building’s total DHW demand is equally applicable to projects 

assessed using the 2019 NCC as to those assessed using the 2016 NCC.  

4.6 Lifts 

The 2019 NCC introduces new minimum lift energy efficiency requirements, which should be considered 

by the project team for compliance purposes. However, these new requirements will not impact the 

IGRAT scoring, as the GHG Emissions credit uses a prescribed method for calculating the lift energy 

consumption of the Reference Building and hence the IGRAT does not refer to the NCC DtS Provisions. 

Consequently, the benchmarks for lift energy consumption will remain unchanged for the purposes of the 

IGRAT GHG Emissions credit.  

4.7 Building fabric 

The 2019 DtS roof total R-value has increased from R3.2 to R3.7, and a DtS maximum solar absorptance 

value of 40% has been introduced. These changes should be accounted for when designing the roof.  

Exceeding the DtS R-values of the roof and external walls typically provides negligible operational energy 

savings.  
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4.8 Air tightness 

Air leakage contributes significant load on the HVAC system, particularly for the Emergency Department 

which will have long air-conditioning operating hours. For example, the reduced air leakage rate in the 

2019 Reference building (0.35 air changes per hour, compared to 0.50 air changes per hour in the 2016 

Reference building) resulted in a 7% reduction in total HVAC energy usage (refer to Figure 3).  

The Lyell McEwin Emergency Department redevelopment does not meet the eligibility criteria of the 

performance method for verifying air tightness that will be introduced in the 2019 NCC, due to the 

project’s building classification (Class 9a) and Climate Zone (5). Thus air leakage testing cannot be used to 

demonstrate compliance with the building sealing DtS Provisions of Section J.  

Nonetheless, air leakage testing can be used to quantify the air tightness performance of the façade such 

that any issues can be identified and rectified during construction. The test results can be used to 

demonstrate improved air tightness performance relative to the 2019 Reference Building when modelling 

the proposed building for the IGRAT GHG Emissions credit, potentially improving the score achieved.  

4.9 Thermal bridging 

For metal-framed external walls and roofs/ceilings, the reduction in total system R-value due to thermal 

bridging is quantified within Specifications J1.2b and J1.2c of the 2019 NCC. As a result, higher 

performance insulation may be required for metal-framed construction elements to compensate for the 

effects of thermal bridging.  

Use of thermal breaks in glazed façade systems and windows will also reduce thermal loads and therefore 

help in reducing HVAC energy consumption.  

4.10 Renewables 

Due to the increased difficulty of reducing the energy consumption of the proposed building relative to 

the 2019 DtS Reference Building, it is likely that a greater reliance upon reducing the greenhouse gas 

intensity of the building’s energy source will be necessary to achieve the targeted IGRAT score.  

A solar PV feasibility assessment is recommended, to determine not only the potential financial benefit 

but also the number of IGRAT points that could be achieved via installation of an on-site solar PV system.  
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5 Implications for IGRAT 

5.1 Introduction 

Looking beyond the Lyell McEwin ED Redevelopment project, the 2019 NCC will have significant 

implications for all IGRAT and Green Star projects. Several IGRAT/Green Star credits will be directly 

impacted by the changes, although the GHG Emissions credit will be the most heavily impacted.  

The GBCA are currently exploring methods of amending the scoring methodology for the Green Star GHG 

Emissions credit, to better reflect the 2019 Section J minimum requirements. SA Health may wish to 

consider amending the IGRAT scoring methodology in a similar manner. Potential amendment options are 

discussed below.  

5.2 Overview 

It is anticipated that the following IGRAT and Green Star credits will be impacted by the 2019 NCC:  

IGRAT Credit        

(New Build) 
Green Star Credit Anticipated impact of 2019 NCC 

Anticipated 

impact 

level 

2 Adaptability and 

Future Proofing 

03 Adaptation and 

Resilience 

The increased difficulty of improving upon energy efficiency 

benchmarks may result in more project teams installing on-

site renewable energy generation systems when seeking to 

reduce the building’s GHG emissions. On-site generation 

systems provide resiliency against network power outages, 

which can constitute part of a climate adaptation plan, and 

therefore more project teams may target this credit. 

Low 

3 Commissioning 

and Tuning 

 

02 Commissioning and 

Tuning: 2.2 Building 

Commissioning 

The increased difficulty of improving upon energy efficiency 

benchmarks may result in more project teams seeking air 

permeability testing as a means of demonstrating improved 

energy efficiency, and therefore more teams may target the 

Building Commissioning credit.  

Low 

12 Indoor Air 

Quality 

09 Indoor Air Quality: 

9.2 Provision of 

Outdoor Air 

Providing increased outdoor air quantities, as is required by 

credit 9.2, may cause excessive HVAC energy consumption 

unless ventilation demand controls are implemented (e.g. 

CO2 controls). Therefore the benefit of using ventilation 

demand controls is anticipated to increase.  

Low 

15 Visual Comfort 12 Visual Comfort:    

12.1 Daylight 

Increased DtS glazing performance requirements may 

necessitate darker glazing products to reduce solar heat 

gains. This may compromise daylight levels and result in 

fewer project teams targeting the daylight credit.  

Medium 

16 HVAC Life 

Cycle Assessment 

19 Life Cycle Impacts Increased DtS energy efficiency benchmarks will result in 

increased difficulty of reducing operational energy usage 

relative to Reference Building.  

Medium 

17 Greenhouse 

Gas Emissions 

15 Greenhouse Gas 

Emissions 

Increased DtS energy efficiency benchmarks will result in 

greatly increased difficulty of reducing GHG emissions 

relative to a Reference Building. Eligibility requirements for 

project star-ratings (e.g. minimum 6 points required for 

projects to be eligible for a 6-star rating) will become more 

onerous and potentially prohibitive in some instances. 

Installation of large renewable energy generation systems 

may be required to meet eligibility criteria, in lieu of 

increasing building energy efficiency.  

High 



                       

 

                                                                                                                                               Page | 17 

1985 LMH ED Redevelopment_Impact Assessment of Changes to Section J in NCC 2019 

 

IGRAT Credit        

(New Build) 
Green Star Credit Anticipated impact of 2019 NCC 

Anticipated 

impact 

level 

19 Solar PV – 

Future 

Enablement 

20 Peak Electricity 

Demand 

Reduction 

21 Maximum 

Demand – Sizing 

and 

Augmentation 

16 Peak Electricity 

Demand Reduction  

Increased difficulty of reducing peak electricity demand 

relative to Reference Building due to increased DtS energy 

efficiency benchmarks. Installation of large renewable 

energy generation systems may be required to meet credit 

criteria, in lieu of increasing building energy efficiency. 

High 

31 Microbial 

Control 

28 Microbial Control High-efficiency water-based HVAC systems may become 

more prominent as project teams seek to increase scores for 

credits 15, 16, and 19. Credit 28 awards points for waterless 

heat-rejection systems, and therefore fewer project teams 

may target this credit. 

Low 

N/A 25 Heat Island Effect More project teams may be inclined to target this credit, as 

the criteria are only marginally more stringent than the 2019 

DtS requirement of a maximum solar absorptance of 0.40. 

Low 

Table 4: List of IGRAT and Green Star credits impacted by 2019 NCC 

Given that the GHG Emissions credit represents such a major component of the overall project’s scoring 

system and is associated with eligibility requirements for 5- and 6-star ratings, the impact upon this credit 

is the most consequential and is discussed in further detail below.  
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5.3 Greenhouse Gas Emissions credit 

Currently the IGRAT Greenhouse Gas (GHG) Emissions credit awards points based on assessing (a) the 

operational energy consumption due to building fabric and (b) the GHG emissions of the whole building 

(including building services and accounting for any renewable energy generation etc.) relative to the NCC 

DtS Reference Building, as per Table 5. 

Credit Element 

Reduction achieved 

(proposed building relative to NCC DtS 

Reference Building) 

Points Awarded 

Building Fabric Assessment  

(Energy consumption of HVAC, lighting, 

etc. is excluded from this part of the 

assessment) 

5% 1.0 

10% 2.0 

15% 3.0 

20% 4.0 

Whole Building Assessment 10% 1.6 

20% 3.2 

30% 4.8 

40% 6.4 

50% 8.0 

60% 9.6 

70% 11.2 

80% 12.8 

90% 14.4 

100% 16.0 

Table 5: Current IGRAT scoring methodology for the GHG Emissions credit 

Note that all points are awarded based on improvements over the NCC DtS Reference Building. It is 

anticipated that the 2019 DtS provisions will achieve an average reduction in Reference Building GHG 

Emissions by approximately 50% for Class 9a projects in Adelaide (source: Energy Action Section J review, 

prepared for ABCB).  

For example, a building that achieves a 50% reduction over its 2016 Reference Building, and hence would 

be awarded 8.0 points if assessed using the 2016 NCC, would achieve 0 points when compared to its 2019 

Reference Building. Similarly, a proposed building that performs only 10% better than 2019 code 

requirements (which is the minimum requirement for Green Star projects) will not score any points if 

using the 2019 benchmarks, but would have scored 8.0 points under the 2016 NCC. Note that the 

thresholds for 4, 5 and 6-star ratings are 45, 60, and 75 points respectively, and hence a loss of 8.0 points 

could be highly consequential to a project’s overall rating.  

In response to the proposed changes to the NCC in 2019, the GBCA have established a technical working 

group to develop a revised scoring scheme for the Green Star GHG emissions credit. The intent is to 

prevent the increased stringency of the 2019 DtS Provisions from prohibiting project teams from meeting 

the credit’s conditional requirement, and the associated 5- and 6-star eligibility requirements. The GBCA 

are intending to release a Position Paper and a minor Green Star tool update by March 2019, prior to the 

release of the 2019 NCC in April.  
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SA Health may wish to amend the IGRAT scoring methodology for the GHG Emissions credit to achieve a 

similar outcome and also ensure that projects which improve upon the 2019 DtS benchmarks are given a 

level of recognition that is equivalent to that of other projects that were previously assessed against the 

less-stringent 2016 benchmarks, to maintain consistency of results.  

Options for amending the IGRAT GHG Emissions credit criteria are listed below. 

5.3.1 Option 1 – Scoring recalibration – exponential scheme 

Recalibrate the scoring criteria using an exponential relationship between emissions reductions achieved 

and the number of points awarded, such that a greater proportion of the total available points are 

awarded towards the lower end of the emissions reduction scale, given that these smaller improvements 

will become considerably more difficult to achieve under the 2019 NCC. An example recalibrated scoring 

scheme is outlined in Table 6 and presented graphically in Figure 6 and Figure 7. 

 

Credit Element 

Reduction achieved 

(proposed building relative to 

NCC DtS Reference Building) 

Points Awarded 

Current scheme Proposed Option 1 

Building Fabric Assessment  

(Energy consumption of HVAC, 

lighting, etc. is excluded from this 

part of the assessment) 

5% 1.0 2.0 

10% 2.0 3.0 

15% 3.0 3.5 

20% 4.0 4.0 

Whole Building Assessment 10% 1.6 5.5 

20% 3.2 8.5 

30% 4.8 10.5 

40% 6.4 12.1 

50% 8.0 13.3 

60% 9.6 14.3 

70% 11.2 15.0 

80% 12.8 15.5 

90% 14.4 15.8 

100% 16.0 16.0 

Table 6: Proposed IGRAT scoring scheme for Option 1 
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Figure 6: Comparison of proposed recalibrated IGRAT GHG Emissions credit scoring scheme (Option 1) with current 

scoring scheme, for the Building Fabric Assessment (i.e. the first credit element) 

 

 

Figure 7: Comparison of proposed recalibrated IGRAT GHG Emissions credit scoring scheme (Option 1) with current 

scoring scheme, for the Whole Building Assessment (i.e. the second credit element) 

This recalibrated scheme would provide a greater level of consistency amongst the scores achieved by 

projects assessed against this scheme, in comparison to projects previously assessed using the 2016 NCC.  

For example, consider a building that achieves a 60% reduction in GHG emissions relative to a 2016 

Reference Building. Using the current scoring system, 9.6 points would be awarded for the second credit 

element, as shown by the orange line in Figure 8.  
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Figure 8: Assessment of an example building that achieves a 60% reduction over the 2016 Reference Building, using 

the current scoring scheme 

The GHG emissions intensity of the 2019 Reference Building is anticipated to be approximately half that 

of the 2016 Reference Building. Therefore, if assessed using the 2019 NCC, the same building would 

achieve an improvement over the 2019 Reference Building of approximately 20%. Under the current 

scoring scheme, a 20% improvement would only achieve a score of 3.2 points (as per the orange line in 

Figure 9), whereas under the recalibrated scheme, 8.5 points would be awarded (green line in Figure 9), 

which is more consistent with the 9.6 points that would have been awarded using the 2016 NCC.  

 

Figure 9: Comparison of assessing the same example building (as per Figure 8) against the 2019 Reference Building 

using (a) the current scoring scheme and (b) the scheme proposed in Option 1 

The disadvantage of the recalibrated scheme in Option 1 is that it offers reduced incentive for projects to 

target high emissions reductions in the whole building assessment (e.g. in the 70-100% range), as it 

provides diminishing returns at the higher end of the spectrum. However, it is anticipated that the 

increased difficulty of achieving high reductions (e.g. beyond 50%) under the 2019 NCC will prohibit many 

project teams from targeting reductions in this range, regardless of the IGRAT scoring scheme.   
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5.3.2 Option 2 – Scoring recalibration – linear scheme with additional innovation points 

An alternative method of recalibrating the scoring scheme is to retain the linear scoring relationship of 

the current scheme but to award the full 16 points in the Whole Building assessment for a 50% reduction 

in GHG Emissions, to account for the increased difficulty of achieving a 50% reduction over the 2019 

Reference Building.  

To incentivise project teams to target GHG emissions reductions beyond 50%, 5 additional Innovation 

Points are available for exceeding a 50% reduction, as per Table 7 and presented graphically in Figure 10.  

The building fabric assessment (first credit element) in Option 2 is as per the current scoring scheme.  

 

Credit Element 

Reduction achieved 

(proposed building relative to 

NCC DtS Reference Building) 

Points Awarded 

Current scheme Proposed Option 2 

Building Fabric Assessment  

(Energy consumption of HVAC, 

lighting, etc. is excluded from 

this part of the assessment) 

5% 1.0 1.0 

10% 2.0 2.0 

15% 3.0 3.0 

20% 4.0 4.0 

Whole Building Assessment 10% 1.6 3.2 

20% 3.2 6.4 

30% 4.8 9.6 

40% 6.4 12.8 

50% 8.0 16.0 

60% 9.6 16 + 1 Innovation Point 

= 17.0 

70% 11.2 16 + 2 Innovation Points 

= 18.0 

80% 12.8 16 + 3 Innovation Points 

= 19.0 

90% 14.4 16 + 4 Innovation Points 

= 20.0 

100% 16.0 16 + 5 Innovation Points 

= 21.0 

Table 7 Proposed IGRAT scoring scheme for Option 2 
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Figure 10: Comparison of proposed Option 2 scoring scheme with current scoring scheme, for the Whole Building 

Assessment (i.e. the second credit element) 

 

Option 2 retains the linear relationship as per the current scoring scheme, and the first credit element 

remains unchanged. Due to this consistency, Option 2 may be more readily adopted by project teams and 

simpler to implement, relative to Option 1. 

Given that a 2019 Reference Building generally has approximately half the GHG emissions of the 2016 

Reference Building, it is anticipated that doubling the number of points awarded in the 0 to 50% range (as 

per Option 2) will result in projects achieving scores that are relatively consistent with those achieved 

previously under the 2016 NCC.  

As is the case in Option 1, it is anticipated that the increased difficulty of achieving GHG emissions 

reductions under the 2019 NCC will prohibit many project teams from targeting reductions beyond 50%. 

Therefore awarding the full 16 points for a 50% reduction is considered more reasonable than it would be 

under the 2016 NCC. However for projects in which this extent of reduction may be feasible, the additional 

innovation points are available as incentive.  
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5.3.3 Option 3 – Increased emphasis on whole building assessment 

The building services are the component that is most heavily impacted by the changes in the 2019 NCC. 

To recognise project teams that improve upon the more stringent building services benchmarks, Option 

3 places an increased emphasis on the energy efficiency of the services, by replacing the building fabric 

assessment (i.e. the first credit element) with a whole-building energy efficiency assessment, i.e. an 

assessment that only considers the quantity of energy consumed by the building. The second credit 

element remains as a whole-building assessment of GHG emissions, as per the current scoring scheme.  

The intent of the energy-efficiency assessment in Option 3 is to limit the number of points that can be 

achieved by installing renewable energy generation systems, such that project teams are incentivised to 

also improve the energy efficiency of the building itself. Without the energy-efficiency component of the 

credit, projects could claim the full 20 points simply by meeting the minimum energy efficiency 

requirements for the building fabric and building services and relying solely on renewable energy 

generation to reduce the building’s GHG emissions, which is not the intent of the credit.  

  

Credit Element 

Reduction achieved 

(proposed building relative to 

NCC DtS Reference Building) 

Points Awarded – Proposed Option 3 

Whole Building Assessment – Energy 

Efficiency (kWh p.a.) 

(i.e. not accounting for GHG emissions 

intensity of energy source) 

5% 1.0 

10% 2.0 

15% 3.0 

20% 4.0 

Whole Building Assessment – Greenhouse 

Gas Emissions (kg CO2-e p.a.) 

10% 1.6 

20% 3.2 

30% 4.8 

40% 6.4 

50% 8.0 

60% 9.6 

70% 11.2 

80% 12.8 

90% 14.4 

100% 16.0 

Table 8: Proposed IGRAT scoring scheme for Option 3 

A potential consequence of increasing the emphasis on the building services’ performance, as is proposed 

in Option 3, is that the whole-of-life operational energy efficiency of buildings may be compromised. 

Building services typically experience a greater decline in performance towards the end of their 

operational life, in comparison to energy-efficient façades and building envelopes which typically retain 

their thermal performance more effectively. By shifting the focus towards energy-efficient building 

services and away from the façade and building envelope, it may incentivise building designs that are 

more susceptible to declining performance towards the end of their operational life.  
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5.3.4 Option 4 – Benchmarking against existing SA Health buildings 

Considering the anticipated magnitude of reduction in GHG emissions intensity of 2019 Reference 

Buildings relative to 2016 Reference Buildings, Option 4 is to award IGRAT points based on a comparison 

of the proposed building to other similar existing SA Health buildings, in lieu of using the NCC Reference 

Building as the basis.  

This approach is similar to that used for NABERS assessments, in which an area-weighted and time-

weighted metric (e.g. GHG emissions per square metre of NLA per hour of active building operation) is 

used as a benchmark to compare the performance of different buildings. Points would then be awarded 

depending on the percentile of all SA Health buildings that the proposed building falls within, for example 

via the scoring scheme in Table 9. 

 

GHG Emissions intensity of 

proposed building - Percentile of 

all existing SA Health Buildings 

Points Awarded – 

Option 3 
Comment 

50th percentile and below 0 The 50th percentile represents the average level of 

performance among existing SA Health buildings. If the 

proposed building is below average, no points are awarded. 

50th to 60th percentile 3.5  

60th to 70th percentile 7.0  

70th to 80th percentile 10.5  

80th to 90th percentile 15.0  

90th to 100th percentile 18.5  

100th percentile and above 20 The 100th percentile represents the highest performing existing 

SA Health building. If the proposed building exceeds this level 

of performance, the full 20 points are awarded.  

Table 9: Proposed IGRAT scoring scheme for Option 4 

Each new building that is awarded points under this credit would cause the average performance to 

increase, thereby raising the benchmark for future projects. This shift would occur progressively, allowing 

project teams to adjust their strategies over time to keep up with the benchmark, in lieu of the abrupt 

shift that is anticipated to occur if the NCC Reference Building continues to be used as the benchmark in 

which case it will be much more difficult for project teams to adjust.    

Additionally, comparing a proposed building against similar existing buildings is a more holistic approach 

to measuring its performance. Under the current methodology, the comparison of the proposed building 

is limited to a code-compliant version of itself, and as a result the impacts of some key building 

characteristics (e.g. orientation) are not considered.  

Data collection and analysis of existing SA Health buildings would be required to establish the benchmarks, 

and regular updating of the database would be necessary as new projects are completed. While an area-

weighted and time-weighted metric allows for a fair comparison between many buildings, this method of 

benchmarking may not be suitable in every instance given the unique nature of many SA Health projects. 
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5.3.5 Comparison of options 

The benefits and disadvantages of each option are summarised in Table 10.  

Option Benefits Disadvantages 

Retain current scoring system Maintain consistency with Green Star 

scoring scheme. 

Inconsistency of scores relative to projects 

assessed using 2016 NCC, due to increased 

stringency of 2019 NCC.  

Greatly increased difficulty of achieving points.  

Option 1: Scoring recalibration – 

exponential scheme  

Greater consistency of scores relative 

to those achieved by projects 

assessed using 2016 NCC. 

Reduced incentive for projects to target high-

end emissions reductions (e.g. beyond 50%). 

Option 2: Scoring recalibration – 

linear with additional Innovation 

Points 

 

Greater consistency of scores relative 

to those achieved by projects 

assessed using 2016 NCC. 

Simpler scoring system may be easier 

to implement, relative to Option 1. 

Reduced incentive for projects to target high-

end emissions reductions (e.g. beyond 50%), 

although innovation points are available 

beyond 50%.  

Option 3: Increased emphasis on 

whole building assessment  

 

 

Greater recognition for projects that 

improve upon the more stringent 

performance requirements for 

building services in 2019 NCC. 

Emphasising building services in lieu of façade 

and building fabric may lead to buildings that 

are more susceptible to declining performance 

during latter stages of operational life.  

Option 4: Benchmarking against 

existing SA Health buildings  

Provides more holistic approach to 

measuring performance. 

Incentivises project teams to 

continuously raise the benchmark for 

SA Health projects. 

Inconsistency of scores relative to projects 

assessed using 2016 NCC, due to fundamental 

change in assessment method. 

Benchmarking against existing buildings may 

not be suitable for unique projects.  

Table 10: Comparison of options for amending IGRAT GHG Emissions credit 

5.3.6 Recommended option 

On balance, we consider that option 2 (recalibrated scheme with innovation points available for achieving 

emissions reductions beyond 50%) provides an appropriate methodology for recognising simple energy 

efficiency improvements resulting from effective design principles, while also offering incentive for 

innovative project teams to strive for low-carbon or zero-carbon outcomes.  
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6 Conclusion 

This assessment demonstrated an expected reduction in Greenhouse Gas emissions of 56% for a 

Reference Building based on the new Lyell McEwin Emergency Department relative when assessed under 

the 2019 NCC, relative to that of the 2016 NCC. The main causes of this reduction are increases in lighting 

energy efficiency and glazing performance requirements.  

Should the Lyell McEwin ED Redevelopment be assessed using the 2019 NCC, achieving points under the 

IGRAT Greenhouse Gas Emissions credit will be significantly more difficult, as a result of the increased 

stringency of the NCC Section J DtS Provisions.  

It appears that the greatest potential to improve upon the 2019 NCC will be to reduce the HVAC energy 

consumption. The greatest source of HVAC load is expected to be the glazing, and therefore it is 

recommended that the project team prioritise design of an energy efficient glazing and shading 

arrangement. 

Use of high-efficiency HVAC plant will have a greater impact on the building’s overall energy consumption 

under the 2019 NCC, and hence energy efficiency should be prioritised when comparing various options 

within the HVAC life cycle assessment report.  

It is also recommended that an increased emphasis be placed on reducing the GHG emissions intensity of 

the building’s energy source.  A solar PV feasibility assessment is recommended to be completed early in 

the project’s design process, and other opportunities for renewable energy systems should be explored. 

Beyond the scope of the Lyell McEwin ED Redevelopment project, it is recommended that SA Health 

consider the options proposed for amending the scoring scheme used in the IGRAT Greenhouse Gas 

Emissions credit, to better reflect the increased stringency of the 2019 NCC. 

On balance, we consider that a recalibrated scheme with additional innovation points available for 

achieving emissions reductions beyond 50% would provide an appropriate methodology for recognising 

simple energy efficiency improvements resulting from effective design principles, while also offering 

incentive for innovative project teams to strive for low-carbon or zero-carbon outcomes. 
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1 INTRODUCTION  

Wallbridge Gilbert Aztec (WGA) has been engaged by the South Australian Department of Planning 

Transport and Infrastructure (DPTI) to provide consulting Civil and Structural Engineering design 

services for the redevelopment of the emergency Department at the Lyell McEwin Hospital. Also 

incorporated into the project is a new Mental Health Short Stay Unit. 

This report provides an outline of the civil and structural design parameters and the concept design 

response for the project which includes the following elements; 

• Ambulance bay canopy 

• New emergency department addition over 2 levels  

• New mental health unit located on a third level above the emergency department addition 

• Refurbishment of existing emergency department areas 

The new works are to be located immediately adjacent the existing Emergency Department on the 

northern side of the site along the Oldham Road site frontage. 
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2 GEOTECHNICAL CONDITIONS 

The Lyell McEwin site has been the subject of numerous site investigations conducted over the last 20 

years as the facility has been continually upgraded and rebuilt. WGA has also been involved in all of 

the major developments over this period and has a thorough understanding of the expected 

geotechnical conditions for the site. 

The most relevant of the investigations was conducted by Coffey Partners Geotechnical Consultants 

in October 2010, refer to the appended report reference 06487AA-AC and in particular the soil profiles 

from boreholes 17 & 18 which are closest in proximity to the new works. 

The soil profile typically comprises of a layer of gravel fill material as pavement layers to approximately 

300mm underlain by a thin layer of sandy topsoil and then highly reactive red brown clays to a depth 

of approximately 1.4m below the surface. Orange brown clayey alluvium occurs beneath the red 

brown clays and contains variable proportions of calcareous material. The limit of sampling in this area 

was 4m and the following geotechnical design parameters are recommended: 

Free Swell Ys (no trees)    40mm 

Site Classification to AS2870   M-D 

Site sub-soil class    De 

Maximum allowable bearing pressure  175kPa 

Recommended CBR for pavement design 4% 

It is intended that supplementary investigations be completed to confirm the above in targeted 

locations now that the design of the building footprint is relatively settled. 

In addition, there is historical evidence that the termiticides (primarily organochlorines) were used 

extensively throughout the former facility prior to redevelopment works commencing circa 2000. The 

areas over which new buildings are to be constructed will be examined for the presence of 

contaminants to enable both construction to proceed with safety and permit the disposal of any excess 

spoil. 
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3 DESIGN BASIS AND INTENT 

SUMMARY 

Civil 

The relevant civil design parameters for the new facility include: 

• Match existing Emergency Department floor level at RL 44.700AHD  

• Maximum grade of ambulance bay pavements at 1 in 32 

• Connection of stormwater drainage to the existing underground system. This is separated as roof 

stormwater which connects to the storage tank on the southern side of the site and allows for the 

harvesting of stormwater, and surface stormwater which connects to the adjacent council network. 

• Underground pipe network to be designed for minimum 1 in 20 ARI storm event 

• Overland flow around the building to be provided for major storm events and floor level to be above 

predicted 1 in 100 year floor level 

Concept designs for the civil works are yet to be finalised but will incorporate the following features: 

• Maintenance of floor level of  44.700 AHD which is approximately 1.5m above Oldham Road top of 

kerb levels and well above predicted flood levels in this part of the site. 

• Achievement of maximum pavement grades and provision for overland floor around but away from 

the building. 

• The site is already effectively sealed by pavements and roofs and as such the variance in 

stormwater run off volumes will be negligible. The alterations to existing stormwater pipe networks 

will also be negligible however the existing roof stormwater main continues under the building. 

• Car park kerb layouts to be adjusted to suit new entry paths and ambulance entry. 

• Imported fill will be required to raise external levels to make up the difference in level between 

Oldham Road and the emergency entry across the ambulance drop off area. The imported fill will 

be compacted as controlled engineered fill. 

• Concrete pavements to be provided beneath ambulance drop off area, asphalt pavement to be 

used for general car park areas. 
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Structural 

The new Emergency Department will be designed as a post disaster facility to satisfy Importance 

Level 4 requirements however the existing Emergency Department is housed within a part of the 

structure constructed as part of the Stage A development prior to the implementation of the current 

seismic design standard AS1170.4 - 2007. Whilst the original structure is expected to perform 

reasonably during a significant seismic event, it is not designed to be compliant with the current 

Importance Level 4 (IL4) requirements. Due to the inherent connectivity between the current ED with 

the remaining hospital it is not considered practical to undertake seismic upgrade works of the base 

structure only within the existing ED and upgrading of the base structure beyond the ED is also 

considered to be cost prohibitive. It is however practical to ensure that all non-structural components 

within a refurbished ED such as ceilings, partitions and building services are adequately restrained to 

prevent injury to building occupants for even minor seismic events. A pragmatic 

approach to significant refurbishment works within the existing building is therefore recommended to 

be as follows: 

• Remove and retrofit all internal ceilings and partitions together with above ground services 

incorporating appropriate seismic restraints to the existing structure. It is preferred that new plant 

room areas which are designed to current standards act as feeds to the newly refurbished areas 

fitted with flexible seismic movement joints at all appropriate junctions of structural discontinuity. 

• Where services mains originate from existing plant areas within the complex then flexible seismic 

movement joints shall be incorporated at the perimeter of the ED. 

Any areas which are receiving only a cosmetic refurbishment would not be subject to the above. 

The new structure will be designed to satisfy current IL4 requirements however it will need to be 

seismically isolated from the existing building. This is will require a physical gap of approximately 

100mm, independent columns, seismic joints at floor junctions and articulation of services. 

The new structure will be designed for a 50 year design life to comply with the following: 

• Dead loads 

– Concrete -    2500 kg/m^3 

– Roof sheeting / cladding -   0.15 kPa 

– Services -    0.25 kPa 

– Plasterboard ceiling/insulation  0.15 kPa 

• Wind Loads 

Wind loads applied to the building were determined in accordance with AS/NZS 1170.2: Wind actions. 

Are as follows: 

– Building importance level  4 

– Annual prob of exceedance 

Limit state  1/2500 

Serviceability  1/25 

– Regional wind speed 

Limit state  48 m/s 

Serviceability  37 m/s 
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– Terrain category   3 

– Mz,cat    0.89 for up to 15m height  

– Md    1.0 

– Ms    1.0 

– Mt    1.0 

• Earthquake loads 

Earthquake actions will be determined in accordance with AS1170.4: Earthquake actions in Australia, 

based on the following design parameters: 

– Annual prob of exceedance 1/2500 

– Probability factor, Kp  1.8 

– Hazard factor, Z   0.10 

– Site subsoil class   De 

– Earthquake design category III 

 

Deflection Limits 

The following in service deflection limits are proposed for the building structure: 

• Element     Deflection limit under service loads 

• Beams     Span/400 

• Cantilevers     Span/250 

• Braced frame under wind   Height/250 

• Portal frame under wind   Height/150 

• Drift under earthquake   Height/150 

• Differential settlement   Span/400 

Material Section 

The structure is to be designed for durability and with the intent of minimal ongoing maintenance to 

current best practice. 

Design working life    50 years 

Location     Elizabeth, South Australia 

Climatic Zone     Temperate (Near Coastal) 
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Concrete 

Minimum concrete strength: 

• Footings, Slab on ground    - 32 MPa 

• Post tensioned (PT) floor slabs  - 40 MPa 

• Precast concrete    - 40 MPa 

Structural Steelwork 

Unless otherwise stated, all steel shall be in accordance with: 

• AS 3679 Grade 300 Plus for rolled sections 

• AS 1163 Grade 350 for SHS, RHS and CHS sections, UNO 

• AS 1163 Grade 450 for SHS and RHS where noted 

• AS 3678 Grade 250 for hot rolled plates. 

Unless otherwise noted, protective surface treatment to all new steelwork shall be as follows: 

• Steelwork exposed to weather or cast into concrete: hot dip galvanised in accordance with AS/NZS 

4680 with minimum coating of 600g/m2. 

• Internal steelwork within enclosed buildings: Blast clean to class 2.5 in accordance with AS 1627 

Part 4. Apply class 4 inorganic zinc silicate primer 75 microns dry film thickness. 

• Steelwork in contact with the ground: as for steelwork above ground, but with additional protection 

with Denso wrap or 3 coats of approved bituminous paint system, such as Interzone 954HS to 400 

Micron dry film thickness. 

• Site welds: Power wire brush and apply 2 coats of Dulux Zincanode 202 or similar approved 

compatible system. 

The supply and fabrication of structural steelwork will be specified to comply with the National 

Structural Steelwork Compliance Scheme and the South Australian Government Industry Participation 

Policy. 

Structural Concept Design 

The new building comprises a 3 storey section with a single storey link to the existing building. The 

exterior is to be clad with a combination of brickwork and glazing with some expressed banding. 

The footings are to be a combination of reinforced concrete strip and pad footings combined with a 

concrete floor slab. The single storey section is to be of steel framed construction with columns and 

beams supporting a metal deck roof. The ambulance canopy will be of similar construction. 

Several options have been considered for the floor systems for the 3 storey section including 

reinforced and/or concrete band beams with varying column layouts. The preferred option however is 

a 2 way post tensioned concrete slab with edge beams. This solution provides the best outcome with 

regard to column positions and also allows for an uninterrupted ceiling space for the installation of 

services. 
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Lateral stability for the resistance of earthquake and wind loads is provided by reinforced concrete 

shear walls and lift/stair cores. The metal deck roof will be supported by steel framing. 

No allowance is intended for any vertical expansion (additional floors) in the future.
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FRANK  SIOW  &  ASSOCIATES 
Traffic and Parking Consultants 

  

P.O. Box 253 

Kensington Park SA 5068 

Tel: (08) 8364 1351 

Email: frank@franksiow.com.au 

 

Traffic Engineering Traffic & Parking Studies Road Safety Audits Bicycle Planning 

 

9 April 2019 

 

Mr Scott Suter 

Cheesman Architects 

304 The Parade 

KENSINGTON SA 5048 

 

Dear Mr Sage, 

 

 

LYELL McEWIN HOSPITAL (LMH) CAR PARK EXTENSION 

TRAFFIC AND PARKING ASSESSMENT 

 

 

As requested, we have undertaken a traffic and parking assessment of the proposed Lyell McEwin 

Hospital (LMH) car park extension. 

 

 

1.0 BACKGROUND 

 

The current LMH multi-storey car park has 1,249 parking spaces, spread over the ground level and 5 

levels above. It is a car park that is used by staff and visitors to the hospital. The multi-storey car park has 

been operating for a number of years. The proposed car park extension is identified in the Site Plan 

below.  

 

 
Site Plan 
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The car park extension is proposed as part of the staging plan to increase parking at the site, which would 

then allow new facilities and buildings to be constructed at the main hospital site, in accordance with the 

Master Plan developed for the hospital site. 

 

More particularly, it is envisaged that the next stages of the LMH Master Plan would involve additions to 

the Emergency Department (ED), the Mental Health Short Stay Unit (MHSSU) and redevelopment of the 

Ambulance facilities. These new buildings and facilities would encroach into the at-grade car park of the 

main hospital site and would result in the loss of car parking. 

 

The proposed extension to the multi-storey car park would therefore replace the parking spaces affected 

by the new developments and would also provide additional new parking that would support the 

additional developments on the hospital site. 

 

The next stages of the development, ie the Emergency Department/ Mental Health Short Stay Unit and 

redevelopment of the Ambulance facilities, would be the subject of future separate development 

applications to the relevant planning authority.  

 

The proposed car park extension comprises of 45 new spaces added per level to the existing car park from 

Level 1 to Level 5. To accommodate the aisleways for the extended parking areas, 4 spaces of the existing 

car park would be removed for each level. The extension would add 205 new parking spaces overall to the 

hospital site. 

 

 

2.0 PRELIMINARY PARKING ASSESSMENT OF FUTURE DEVELOPMENTS 

 

While the new buildings for the hospital site would be the subject of separate future development 

applications to the relevant planning authority, we provide a brief overview of the future proposals below 

to assist in describing the planning and parking context associated with the car park extension. 

 

 
Indicative concept only 

 

We are advised that the above developments associated with the ED, MHSSU and Ambulance facilities 

would potentially add approximately 2,880m2 to the floor area of the hospital site. The indicative concept 

also shows that the new developments would potentially result in a net loss of 81 parking spaces to the 

existing at-grade car park in Oldham Road. 
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The hospital site is located in the Suburban Activity Node (SAN) zone of the Playford Council. The 

applicable parking rates for medical type land uses listed in Table Play/3 are: 

 

• Consulting room in SAN zone - 5 spaces per 100m2 floor area  

• Hospital in SAN zone - 4 spaces per 100m2 

  

As the future proposals involve an expansion to the existing hospital, we are of the opinion that the 

hospital parking rate of 4 spaces per 100m2 would be appropriate for assessing the parking requirement. 

 

The LMH enjoys long-standing use as a hospital land use on the subject site. The proposed development 

represents only a minor increase in floor area, compared to the overall floor area of the existing hospital.  

  

In our experience, we believe that existing use rights would be applicable for the existing hospital. In this 

regard, we are of the opinion that the parking assessment should have regard only to the net increase in 

floor areas. 

 

The parking implications would be as follows: 

 

• Net increase in floor area – 2,880m2 (estimate only) 

• Net loss of parking spaces – 81 spaces to be replaced elsewhere (estimate only) 

• Parking required for new floor area – 2,880m2 @ 4 spaces per 100m2 = 115 spaces 

• TOTAL PARKING REQUIRED 81+115 = 196 spaces 

 

The proposed extension to the LMH multi-storey car park would result in approximately 205 new parking 

spaces provided on the hospital site, which would exceed the requirement (preliminary estimate) to 

support the new developments and to replace the loss of car parking from the at-grade car park. 

 

 

3.0 CAR PARK LAYOUT 

 

Four (4) existing parking spaces per level would be removed to allow a new aisleway to be provided to 

service the extended car park. 

 

Table 1.1 of AS/NZS 2890.1-2004 refers to hospital parking as being of User Class 3. FIGURE 2.2 of 

AS/NZS 2890.1-2004 identifies User Class 3 as requiring 2.6m wide spaces and serviced by a minimum 

aisleway width of 5.8m. 

 

We understand that there are significant complexities and constraints to be considered when undertaking 

extension work to an existing multi-storey car park and, during the design process, the following issues 

were considered: 

 

• The constraints of the site, the limited space available for extension and the need to meet clearance 

requirements with existing floor to floor heights are best dealt with by repeating the existing grid 

spacing and parking widths. 

• The re-use of elements of the existing carpark is possible if the grid spacing is repeated. 

• The aisle widths provided of 6.1m are greater than the minimum set out in the standard and allow for 

enhanced manoeuvrability, notwithstanding the reduced space width. 

• The majority of parking in the existing carpark is undertaken by staff and would be considered long-

term, which would only require a 2.4m space width. 
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• Parking spaces in the extension are best suited for staff given the distance of the extension from the 

main entrance and there is potential for the hospital to manage the use of these spaces, therefore the 

2.5m space width would comply with the parking standard for this category of users. 

 

As a consequence of these factors, we understand that the parking space width for the extended car park 

would be kept at 2.5m, notwithstanding that the parking standard (AS/NZS 2890.1-2004) identifies the 

User Category as requiring 2.6m wide spaces. 

 

In response, we make the following comments: 

 

• If the parking spaces for the proposed extension were to be for 'staff' parking only, the proposed 2.5m 

space width and 6.1m aisleways would exceed the requirements of AS/NZS 2890.1-2004. 

 

• If the parking spaces for the proposed extension were to be for hospital 'visitor' parking, the proposed 

2.5m space width would not comply with the requirement of AS/NZS 2890.1-2004, however, the 6.1m 

aisleway width would exceed the requirement. 

 

Accepting that the proposed design dimensions are to be remain for the design reasons stated previously, 

there would appear to be two potential options to enable the proposed parking layout to comply with 

AS/NZS 2890.1-2004: 

 

1. Allocate the new parking spaces for 'staff' parking. We note that the proposed layout has only one 

'entrance' to the new parking spaces for each level. It would then be relatively easy to install signage 

at the 'entrance' to advise that this part of the car park is for 'staff' parking only. It is not unreasonable 

or uncommon to allocate parking spaces that are furthest away from the building for use as staff 

parking. 

 

2. Adjust the line marking to provide a mix of SMALL CAR space (2.3m width) and two standard 

'visitor' spaces (2.6m width). This would fit within the proposed column to column grid spacing of 

7.5m. That is, without altering the grid spacing, it would be possible to make the parking spaces 

comply with AS/NZS 2890.1-2004. We would estimate that for each level, there would be 10 SMALL 

CAR spaces resulting, which would total approximately 50 spaces overall. Over the entire LMH car 

park of approximately 1,454 spaces, the SMALL CAR provision would represent less than 4% of the 

overall car park. In our experience, it is not unreasonable or uncommon to allocate up to 10% of 

parking spaces in a car park as SMALL CAR spaces.  

 

Based on the above assessment, we are of the opinion that the parking space layout within the car park 

extension area would be capable of satisfying the requirements of the parking standard (AS/NZS 2890.1-

2004) by setting aside these spaces as STAFF SPACES, or adjusting the spaces (combination of Small 

Car/Standard Car spaces), which would allow the proposed column grid to remain. 

 

There would be no changes to the proposed entrance to the car park from Mark Road. Access to the car 

park extension would be via the existing aisleways of the current car park. 

 

 

4.0 CONCLUSIONS  

 

The proposed development comprises of an extension to the existing LMH multi-storey car park. The 

proposed extension would result in an increase of 205 parking spaces to the hospital site. 
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The increase in parking spaces is intended to facilitate the next stages of the LMH development, which 

would include additions to the Emergency Department, the Mental Health Short Stay Unit and 

redevelopment of the Ambulance facilities.  

 

Our preliminary parking assessment of the future developments indicate that the number of new parking 

spaces provided (205 spaces) would be able to: (1) replace the loss of parking spaces at the at-grade car 

park in Oldham Road and (2) to meet the additional parking requirements of the proposed new floor areas 

at the hospital site. 

 

The new car park extension would have proposed space widths of 2.5m. The proposed parking layout for 

the new car park extension would be capable of meeting the requirements of the parking standard, by 

either designating the extended car parks for each level for STAFF PARKING, or by adjusting the line 

marking to include a combination of Small Car/Standard Car spaces, whilst still retaining the proposed 

column grids. 

 

On the basis of the above assessment, we are of the opinion that the proposed car park extension would be 

supportable from a traffic and parking perspective. 

 

 

 

 

 

Yours sincerely, 

 

��������	
�
 

FRANK SIOW 

Principal Consultant 
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Project James Nash House Redevelopment  

Stakeholders Facility (DPTI, SA Health, James Nash House Forensic Facility), Construction Contractor (BADGE), Design Team (Aurecon, SKM, Cheesman Architects) 

 

Document Revision History 

Rev Date Comments/Revisions 

- 16/07/2013 Safety Design Review draft issued for comment 

A 22/08/2013 Revised incorporating feedback + outcomes of recent like-project safety reviews 

B 23/04/14 Updated Schedule incorporating feedback and outcomes from Safety Review of  23/08/2013 

Risk control measures delineated into design/construction & commissioning and Operation activities with post-construction residual measures highlighted 

Removal of non-design related construction risks (managed through normal construction site management practices) 

C 29/05/14 Final Safety Report Issue incorporating final feedback and comments. 

 

Notes 

+ This Risk Assessment forms part of a safety Report  intended to satisfy the following safety objectives relevant to the design phase of the project in 
accordance with Section 295 of the WHS Regulation 2011: 
o Identify safety hazards associated with the design that may occur during the construction, operation, maintenance and/or demolition phases of the 

structure.  
o Document how the designers have attempted to eliminate or reduce (as far as is reasonably practical) the risk level associated with each identified 

safety hazard, such that those who properly construct, commission, maintain, repair, operate or use the facilities associated with our design services 
are not unduly exposed to the identified hazards 

o Provide a basis for transferring information about identified hazards and action taken or required to control risks to other designers involved in the 
project who may have capacity to further influence or control the matter 

o Provide a basis for transferring information about identified hazards and action taken or required to control risks to other duty holders involved in later 
stages of the project lifecycle (including the Proprietor and the Construction Contractor). The intent is to make other duty holders aware of any residual 
risks and minimise the likelihood of safety features incorporated into the design being altered or removed by those engaged in subsequent work on or 
around the building or structure 

 

Assumptions 

The following assumptions have been made in the Risk Assessment process 

+ The scope of assessment is limited to hazards that are reasonably foreseeable at the time of the design and to hazards that could result from design aspects of 
the facility for which the designers are responsible.  

+ The scope of assessment is limited to atypical design safety issues associated only with this particular design and not with other designs of the same type 
+ Hazards arising due to normal site construction, installation, maintenance or operation as covered by Safework SA safe installation methods, Australian codes & 

standards, local codes and guidelines, practices and procedures etc. are not within the scope of this review 
+ Any construction, operation, maintenance and demolition of the structure and its associated services will be carried out by organisations and/or personnel with 

appropriate experience, competence and qualifications to undertake such tasks 
+ The completed facility will be operated, managed and maintained by organisations and/or personnel with appropriate experience, competence and qualifications 

to undertake such tasks 
+ Any organisation or person responsible for any of construction, operation, maintenance or demolition of the structure and its associated services will review and 

update/incorporate any new hazards into the Risk Register as and when required 
+ Initial Risk Assessment includes allowance for application of existing James Nash House site operational  risk control measures and practices (ie the 

risk is not assessed at untreated level in this instance) 

 

 

 

Risk Rating Matrix 

 

 

 

 

 

 

 

 

 
 

Most Likely Consequence 

Likelihood 

Very likely will 
occur 

Good chance to 
occur 

Likely to occur Unlikely to occur 
Very unlikely to 

occur 

5 4 3 2 1 

Disastrous A Extreme Extreme Extreme Extreme High 

Critical B Extreme Extreme Extreme High High 

Serious C Extreme High High Moderate Moderate 

Significant D High High Moderate Low Low 

Minor E Moderate Moderate Low Low Low 

                            Severity 

Disastrous Single or multiple fatality 

Critical Disabling injury or illness  - i.e. amputation and/or permanent loss of bodily function or any kind of permanent health 
impact 

Serious Any lost time injury resulting in one or more days off work or resulting in more than 1 week off normal duties 

Significant A medical treatment injury or restricted work injury resulting in less than 1 week on alternate duties 

Minor Minor first aid injury or injury not requiring treatment 
 

Likelihood 

Very likely to occur Expected to occur in most circumstances – i.e. could occur once a week 

Good chance to occur Will probably occur in most circumstances – i.e. could occur once per month 

Likely to occur Might occur at some time – i.e. could occur once per year 

Unlikely to occur Could occur at some time – i.e. could occur once in 10 years 

Very unlikely to occur May occur only in exceptional circumstances – i.e. could occur once in 50 years 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

1 
Design 
Phase               

  

               
      

   
      

  

2 
Construction 
Phase               

  

2.01 Construction Construction 
creates Dust 
and Dirt 

Exposure of operational 
facility areas to dirt and 
dust 

Health and infection 
issues for patients and 
staff.   

Inadequate barriers and 

construction management 

processes allowing ingress 

of dust and dirt 

Contractor Initial risk reduced by 

existing site controls - 

Pre-construction 

Infection Control 
procedures and monitoring 

Facility-grade cleaning 
processes 

Facility 2 C Moderate Construction environmental management 
practices to be implemented during construction 
phase 

Identification of required barrier locations 

 

Design 
Team 

2 C Moderate Construction & Commissioning 

 Implementation of construction quality management and validation 
processes to ensure  compliance  

Construction environmental plan to be developed and implemented 

Specific monitoring to be conducted during and at completion of works 

Contractor 

2.02 Item removed                 

2.03 Item removed                 

2.04 Construction Design 
potentially  
requires 
working at 
height during 
Construction 

Falls causing critical 
injury or fatality 

Inadequate safety 
management equipment 
and procedures 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 4 A Extreme Facility design to consider required construction 
approach to minimize requirement for non-
conventional /high risk construction practices with 
respect to working at heights 

 

Design 
Team - 

1 A High Construction & Commissioning 

 Implementation of construction safety planning and management 
processes and safe construction methodology 

Contractor 

2.05 Construction Design 
potentially  
requires 
movement of 
Heavy Objects 
during 
construction 

Manual lifting leading to 
serious injury 

Inadequate safety 
management equipment 
and procedures 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 3 B Extreme Facility design to consider required construction 
approach to minimize requirement for non-
conventional /high risk construction practices with 
respect to movement of heavy objects 

 

Design 
Team - 

2 C Moderate Construction & Commissioning 

Implementation of construction safety planning and management 
processes and safe construction methodology 

Contractor 

2.06 Construction Existing 
hazardous 
materials – 
Asbestos etc 
encountered 
during 
construction 

Exposure to hazardous 
materials leading to 
critical injury or fatality 

Inadequate identification of 
potential material 

Inadequate safety 
procedures and equipment 

Contractor Initial risk reduced by 

existing site controls - 

Asbestos and Hazardous 
Material Register 
maintained to inform 
location of asberstos 

OHWS procedures 
controlling use of 
hazardous substances 

Facility 1 A High Design documentation to encompass current site 
asbestos and hazardous material register for 
information 

Undertake testing if site for evidence of potential 
latent conditions 

Specification of hazardous material management 
requirements and processes if encountered 

Controlled hazardous chemicals to be removed 
by Facility prior to site handover where 
applicable. 

 

Design 
Team 

1 A High Construction & Commissioning 

 Implementation of construction quality management and validation 
processes to ensure  compliance  

Implementation of construction safety planning and management 
processes for hazardous materials 

Contractor 

2.07 Item removed                 

2.08 Construction Electrical 
Power Supply 
interrupted to 
Principal 
occupied areas   

Unplanned disruption to 
power supply to patient 
treatment areas 
(accidental cable 
cutting/terminations etc) 
resulting in critical injury 
or fatality 

Inadequate investigation 
and identification of existing 
electrical services prior to 
commencing work 

Inadequate 
notification/coordination of 
services shutdowns with 
Facility 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 4 A Extreme Existing power supply systems to be surveyed 
and information incorporated within design 
documentation where applicable to new works 

 

Design 
Team 

1 A High Construction & Commissioning 

 Implementation of construction safety planning and management 
processes (dial before you dig, site inspection etc) 

Implementation of Critical Activity Planning prior to commencement of 
works encompassing existing system investigation and consultation 
with Facility 

Emergency response and communication plan to be implemented 

Contractor 

2.09 Item removed                 

2.10 

 

 

 

 

 

 

 

 

 

Construction Fire Safety to 
Principal 
occupied areas  
compromised 
during 
construction 

Critical injury or fatality 
from exposure to fire or 
smoke in and adjacent 
construction zones 

Inadequate temporary fire 
safety equipment and/or 
safety training 

Emergency egress routes 
from occupied facility areas 
blocked by construction 

Contractor 

 

Initial risk reduced by 

existing site controls - 

Existing building fire safety 
equipment, facilities and 
procedures maintained to 
Building Code compliance 

 

Facility 3 A Extreme Construction zones to consider maintenance of 
fire safety equipment and egress requirements of 
occupied areas 

 

Design 
Team 

1 A High Construction & Commissioning  

Contractor to familiarize itself with existing fire safety provisions and 
coordinate temporary changes with Facility 

Temporary facilities, barriers, adjustments to be undertaken to maintain 
fire safety compliance through each stage of work. 

Implementation of construction safety management procedures and 
process and provision of suitable fire safety equipment.  

Contrac
tor 

 

Construction & Commissioning  

Contractor inducted in Facility Emergency Security Management Plan 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

2.11 Construction Internal access 
restrictions to 
Principal 
occupied areas  
during 
construction 

Facility security  
response teams are 
delayed in occupied 
facility areas by 
temporary construction 
barriers and/or temporary 
alternative access 
routes, In particular 
duress response to code 
black 

Resulting in critical injury 
or death 

Construction hoardings and 
barriers blocking key paths 
of access  

Security  Response team 
unfamiliar with temporary 
changes to access routes 

Contractor Nil existing controls – Risk 
arising from new 
construction activities 

- 4 A Extreme Construction zones and access routes to be 
planned during design process 

 

Design 
Team 

1 A High Construction & Commissioning  

Contractor to familiarize itself with existing key paths of access adjacent 
construction zones and coordinate  temporary changes with Facility 

Construction zones to consider maintenance of key access  
requirements of occupied areas 

Temporary facilities, barriers, adjustments to maintain key access 
paths. 

Contractor 

 

Construction & Commissioning  

Facility to communicate temporary access restrictions to relevant facility 
stakeholders 

Facility to induct Contractor in Facility Emergency Security Management 
Plan 

Facility 

2.12 Construction Noise & 
Vibration 
affecting 
Principal 
occupied areas 
during 
construction  

Patient behavior and 
operations occupied 
facility areas disrupted by 
construction noise and 
vibration – particularly 
sensitive patient group 
resulting in serious injury 

Inadequate implementation 
of environmental controls 
during construction 

Use of disruptive 
construction techniques 
and/or equipment 

Inadequate consideration of 
constructability 
requirements in design 

Contractor 

Designers 

Nil existing controls – Risk 
arising from new 
construction activities 

- 4 C High Facility design to consider required construction 
approach to minimize disruption 

 

Design 
Team 

2 E Low Construction & Commissioning  

Contractor to consult with Facility and pre-plan disruptive works to 
occur at times of minimum impact 

Emergency stop-work procedure to be implemented 

Contractor 

 

Construction & Commissioning  

Facility to consult and communicate with relevant facility stakeholders 
and pre-plan sensitive activities in consideration of construction 
activities 

Facility 

2.13 Construction Electrical 
Power Supply 
– disruption to 
Principal 
occupied areas   

Internal or external 
disruption to power 
supply during 
shutdown/cut-
in/changeover activities 
(reduced back-up supply 
availability) 

Resulting in critical injury 
or death  

Inadequate investigation 
and identification of existing 
electrical services prior to 
commencing work 

Inadequate 
notification/coordination of 
services shutdowns with 
Facility to reduce exposure 
of patients to risk 

Inadequate planning of 
shutdown activity including 
consideration of temporary 
emergency back-up 
generators 

Inadequate consideration of 
implementation 
requirements in the design 
process  

Contractor 

Designers 

Initial risk reduced by 

existing site controls - 

Back-up power supply – 

essential power on 

generator supply . 

2 hour UPS system 

Facility 2 A Extreme Facility design to consider required construction 
approach to minimize disruption 

Existing systems to be surveyed and shown on 
documentation where possible 

  

Design 
Team 

1 A High Construction & Commissioning  

Implementation of construction safety planning and management 
processes (dial before you dig, site inspection etc) 

Implementation of Critical Activity Planning prior to commencement of 
works encompassing existing system investigation, contingency 
planning  in consultation with Facility 

Emergency response and communication plan to be implemented 

Contractor 

 

Construction & Commissioning  

Implementation of Critical Activity Planning prior to commencement of 
works encompassing existing system investigation, contingency 
planning  

 

Facility 

2.14 Construction Construction 
Site – public, 
patient & 
facility staff 

Critical injury to public 
patients or facility staff 
arising from accessing 
operational construction 
area 

Inadequate separation of 
construction activities from 
occupied facility areas 

Inadequate communication 
of construction 
activities/location to facility 
stakeholders 

Contractor Nil existing controls – Risk 
arising from new 
construction activities 

- 4 B Extreme Planning to enable main construction activities to 
be undertaken in clearly delineated dedicated 
contractor areas with secure hoarding/barrier to 
perimeter. 

 

Design 
Team 

2 B High Construction & Commissioning  

Implementation of construction safety planning and management 
processes to prevent unauthorized access to construction areas 

Implementation of pre-planned temporary safety provisions and 
processes for minor works undertaken in areas remaining occupied by 
facility in consultation with facility 

Contractor 

 

Construction & Commissioning  

Implementation of communication plan to inform public and facility 
stakeholders of construction activities  

Facility 

2.15 

 

 

 

 

 

 

 

 

 

 

 

 

 

Construction Construction 
noxious 
Chemicals 
affecting 
Principal 
occupied areas   

Exposure of construction 
staff and facility 
stakeholders to short-
term noxious chemical 
off-gassing/smells 
causing serious injury 
(headaches, nausea etc) 

(adhesives, paints etc) 

Inadequate consideration of 
buildability considerations 
in selection of materials 

Inadequate provision of 
temporary protective plant 
and equipment to minimize 
exposure  

Inadequate planning of 
construction activities in 
occupied areas 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 2 C High Consideration of material selections by designers 
to minimize VOC type chemical useage for in-situ 
use  

 

Design 
Team 

1 C Moderate Construction & Commissioning  

Implementation of construction safety planning and management 
processes to provide temporary protective equipment and barriers 
(PPE, temporary ventilation plant etc) for works requiring noxious 
chemicals 

Implementation of pre-planned temporary safety provisions and 
processes for minor works undertaken in areas remaining occupied by 
facility in consultation with facility 

Contractor 

 

Construction & Commissioning  

Facility to consult and communicate with relevant facility stakeholders 
and pre-plan work in sensitive areas  

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

2.16 Construction Security 
systems and 
equipment 
compromised 
to Principal 
occupied areas   

Facility emergency 
response and security 
provisions compromised 
by construction activities 
resulting in increased risk 
of access to secure 
areas, delayed response 
to duress events or 
compromised security 
systems (duress, CCTV 
etc)  resulting in critical 
injury or fatality 

Construction hoardings and 
barriers blocking key paths 
of access  

Emergency Response team 
unfamiliar with temporary 
changes to access routes 

Construction site 
inadequately secured 
allowing access into facility 
buildings or exit by patients 

Accidental cutting 
/disruption/removal of 
security system equipment   

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

 3 A Extreme Construction zones and access routes to be 
planned during design process with facility 
security stakeholder input 

Construction zones to be physically secured and 
managed to minimize risk of unauthorized access 

Contractor and facility to coordinate and 
familiarize with respective security provisions 

Contractor to familiarize itself with existing 
security provisions and coordinate temporary 
changes with Facility 

Design 
Team 

1 A High Construction & Commissioning  

Implementation of construction safety planning and management 
processes to provide temporary protective equipment and barriers 
(PPE, temporary ventilation plant etc) for works requiring noxious 
chemicals 

Implementation of pre-planned temporary safety provisions and 
processes for minor works undertaken in areas remaining occupied by 
facility in consultation with facility 

Contractor 

 

Construction & Commissioning  

Facility to induct Contractor in Facility Emergency Management Plan 

Facility to consult and communicate with relevant facility stakeholders 
and pre-plan work in sensitive areas  

Facility 

2.17 Construction Security risks 
elevated by 
construction 
adjacent 
Principal 
occupied areas  
- tools and 
equipment 

Patients accessing 
unauthorized equipment 
such as contactor tools  
and materials resulting in 
critical injury or fatality 
(self harm or injury to 
staff/contractor 
members) 

Contractor employees 
leaving tools and materials 
in existing public, staff or 
areas adjacent to patient 
wards 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

 3 A Extreme Design of works to consider main construction 
activities to be undertaken in clearly delineated 
dedicated contractor areas with secure 
hoarding/barrier to perimeter. 

 

Design 
Team  

1 C High Construction & Commissioning  

Implementation of construction safety planning and management 
processes to prevent unauthorized access to construction areas 

Contactor to ensure all tools to be locked away when not in use 
Implementation of pre-planned temporary security provisions and 
processes for minor works undertaken in areas remaining occupied by 
facility in consultation with facility 

Contractor 

 

Construction & Commissioning  

Facility to induct Contractor in Facility Emergency Management Plan 

Facility to consult and communicate with relevant facility stakeholders 
and pre-plan work in sensitive areas  

Facility 

2.18 Item removed                 

2.19 Construction Security risks 
elevated by 
construction 
adjacent 
Principal 
occupied areas  
- escape 
assisted by 
construction 
areas 

Temporary construction 
plant and equipment 
near occupied areas 
assists patient escape 
resulting in risk to 
patients, staff and the 
public leading to critical 
injury or fatality 

Patient escaping from 
facility and accessing 
contractors site 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 3 A Extreme Design of works to consider main construction 
activities to be undertaken in clearly delineated 
dedicated contractor areas with secure 
hoarding/barrier to perimeter.  

 

Design 
Team 

1 C Moderate Construction & Commissioning  

Implementation of construction safety planning and management 
processes to prevent unauthorized access to construction areas 

Contractor to ensure that the perimeter is secure primarily from theft or 
injury 

Contactor to ensure all tools to be locked away when not in use 
Implementation of pre-planned temporary security provisions and 
processes for minor works undertaken in areas remaining occupied by 
facility in consultation with facility 

Contractor to coordinate security  plan with the existing facility security 
procedures 

Contractor 

 

Construction & Commissioning  

Facility to induct Contractor in Facility Emergency Management Plan 

Facility to consult and communicate with relevant facility stakeholders 
and pre-plan work in sensitive areas  

Facility 

2.20 Construction Security risks 
elevated by 
construction 
adjacent 
Principal 
occupied areas 
– interaction 
with 
construction 
staff 

Patients provided with 
illegal material from 
contract workers 
resulting in critical injury  

Contactors accessing plant 
above existing patient 
wards via existing security 
doors in roof space not 
locked 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 3 B Extreme Design documentation to encompass requirement 
for police check screening documentation for 
contractors accessing sensitive areas of existing 
facility. 

 

Design 
Team 

3 C High Construction & Commissioning  

Implementation of construction safety planning and management 
processes to prevent unauthorized access to construction areas 

Contractor to ensure all police checks are current for contractors 
accessing existing facility. 

Contractor to coordinate works within roof space with facility 
management team to ensure all security measures are in place and 
access is restricted and clearly monitored 

Contractor to coordinate security  plan with the existing facility security 
procedures 

Contractor 

 

Construction & Commissioning  

Facility to review police check documentation for contractors for 
acceptance/conformance with site security requirements  

Facility 

2.21 Construction Security Patients viewing 
contractor vehicles and 
movement resulting in 
critical injury through 
sourcing of personal 
details and  remotely 
arranged attack 

Contractor parking vehicles 
in view of existing Claire 
Ward 

Contractor Nil existing controls – Risk 

arising from new 

construction activities 

- 3 B Extreme Construction zones and access routes to be 
planned during design process 

 

Contractor 

Facility 

2 C High Construction & Commissioning  

Contractor to locate site entrance and site huts away from view of 
Claire Ward and if necessary provide solid hoardings to obscure view or 
treatments to windows 

Contractor 

 

  

2.22 Item removed                 



    JAMES NASH HOUSE REDEVELOPMENT 
SAFE DESIGN RISK ASSESSMENT 

 

    

E:\2015-09-02 Pt 1 DPTI Concept Report\N - WHS Example Report\2014-05-07  JNH Safety Design Review (C).docx  May 2014 Page 5 of 15 

 

ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

2.23 Construction Water Supply – 
disruption/cont
amination of 
supply to 
Principal 
occupied areas   

Contamination of water 
supply to patient areas 
arising from construction 
activities causing 
infection 

Leading to critical illness 

Inadequate investigation 
and understanding of 
existing systems 

Inadequate work quality 
and commissioning 
management 

Inadequate completion 
validation processes 

Contractor Nil existing controls – Risk 
arising from new 
construction activities 

- 2 B High Facility design to consider required construction 
approach to minimize disruption 

Existing systems to be surveyed and shown on 
documentation where possible 

 

Design 
Team 

2 C Moderate Construction & Commissioning  

Implementation of construction safety planning and management 
processes (dial before you dig, site inspection etc) 

Contractor to familiarize itself with existing hydraulics systems prior to 
undertaking works 

Implementation of Critical Activity Planning prior to commencement of 
works encompassing existing system investigation, contingency 
planning  in consultation with Facility 

Emergency response and communication plan to be implemented 

Contractor 

 

Construction & Commissioning  

Implementation of Critical Activity Planning prior to commencement of 
works encompassing existing system investigation, contingency 
planning  

Facility 

2.24 Construction Design 
potentially 
requires 
construction 
activities within 
confined 
Spaces during 
construction 

Risk to personal safety 
arising from increased 
access by construction 
contractors to existing 
building confined spaces 
leading to  critical injury 
or fatality  

Inadequate pre-planning of 
construction activities within 
recognized confined spaces 
including safety measures 
and access provisions 

Inadequate consideration of 
constructability 
requirements during design 
of facilities 

Inadequate assessment of 
site to identify potential 
confined spaces 

Contractor Initial risk reduced by 

existing site controls - 

Existing facility underfloor 
area – confined space 
Procedures in place 
already at facility 

Facility 2 A Extreme Facility design to facilitate implementation of 
existing controls 

Facility design to avoid requirement for working in 
existing spaces with restricted access where 
possible.  

New facility design to avoid having confined 
spaces. Items requiring access for maintenance 
to be located in accessible locations. 

 

Design 
Team 

 

1 A High Construction & Commissioning  

Implementation of construction safety planning and management 
processes to consider and minimize work in confined spaces (staging, 
temporary access, order of work etc) 

Contractor 

 

Construction & Commissioning  

Facility to induct Contractor in Facility procedures for accessing existing 
confined spaces  

Facility 

3 Operation & 
Maintenance 

                

3.01 Operations & 
Maintenance 

Heights – 
Access to 
Equipment for 
Maintenance 

Risk of falling when 
accessing and working at 
heights undertaking 
regular maintenance 
activities (roof mounted 
equipment, high ceilings 
etc) 

Leading to critical injury 
or fatality 

Inadequate provision of 
access and safety 
equipment, guards, 
barriers, fall arrest systems 
etc 

Poor placement of elevated 
equipment and plant 

Inadequate training of 
maintenance staff 

 

Facility Initial risk reduced by 

existing site controls - 

Provision of stair access to 
roof to existing facility. 

Secured access to roof with 
authorized access only 

Safety training of 
authorized persons 

 

Facility 3 A Extreme Facility design to facilitate implementation of 
existing controls 

Placement of new equipment requiring 
maintenance within roof space in accessible 
locations via stair and walkways  

Secured stair access to roof with authorized 
access only 

Monitoring detail development during construction 
and review of shop drawings 

Incorporation of  Safety Equipment where 
applicable (fall arrest harnesses etc 

Heavy plant equipment replacement considered 
and planned 

Access for scaffolding and platform ladders 
provided to locations where maintenance access 
is required (ceiling mounted services etc) 

Post-design Review of facility design by Facility 
safety representatives for suitability for operation 
and maintenance purposes 

Design 
Team 

& Facility 

 

1 A High Construction & Commissioning 

 Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation 

Items requiring access for scheduled maintenance to be located in 
accessible locations. 

Safety training of authorized persons nominated by Facility for new 
areas during handover 

Contractor 

 

Operation  

Development, training, implementation and review of safe work policies 
and procedures for staff working practices including training of Facility 
staff in working at heights  

Implementation of  scheduled testing and maintenance of safety 
systems and equipment to ensure reliability and continual coverage 

Facility 

Construction & Commissioning  

Monitoring detail development during construction and review of shop 
drawings to ensure items are placed to reduce working at heights 

Design 
Team 

 

3.02 Operations & 

Maintenance 
Heights – 
Access for 
Cleaning 

Risk of falling when 
accessing and working at 
heights undertaking 
cleaning of building 
exterior Leading to 
critical injury or fatality 

Inadequate provision of 
access and safety 
equipment, guards, 
barriers, fall arrest systems 
etc where regular access is 
likely 

 

Inadequate training of 
maintenance staff 

 

 

Facility Initial risk reduced by 

existing site controls - 

Provision of stair access to 
roof Secured access to roof 
with authorized access only 

Safety training of 
authorized persons 

 

Facility 3 A Extreme Facility design to facilitate implementation of 
existing controls 

Design of building form and selection of materials 
to maximize opportunity for ground-based 
cleaning (i.e. extension window cleaning etc) 

Review of facility design by Facility safety 
representatives for suitability for operation and 
maintenance purposes 

Provision of stair access to roof to eliminate need 
for ladders  

Secured access to roof with authorized access 
only 

Provision of Safety Equipment where applicable 
(fall arrest harnesses etc 

Use of pre-finished materials to reduce 
maintenance requirements at high levels 

Design 
Team  

& Facility 

 

1 A High Construction & Commissioning  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed safety equipment during commissioning 

Safety training of authorized persons nominated by Facility for new 
areas during handover 

Training of designated ‘train-the-trainer staff in the use of facility 
security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation 

Development, training, implementation and review of safe work policies 
and procedures for staff working practices 

Implementation of  scheduled testing and maintenance of safety 
systems and equipment to ensure reliability and continual coverage 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

3.03 Operations & 

Maintenance 
Confined 
Spaces  - 
Access for 
operations and 
maintenance 

Risk to personal safety 
arising from restricted 
access to persons 
working in nominated 
confined spaces in the 
advent of a safety event  

Leading to critical injury 
or fatality 

Inadequate pre-planning of 
access to designated 
confined spaces  including 
safety measures and 
access provisions 

Location of items requiring 
maintenance access within 
confined spaces 

Provision of access to 
confined spaces leading to 
unauthorized access 

Inadequate training of 
maintenance staff in the 
identification of confined 
spaces and required 
procedures 

Facility Initial risk reduced by 

existing site controls - 

Training of maintenance 

staff in identification of 

confined spaces and 

procedures for working 

within them. Processes 

already in place within 

existing facility. 

 

Facility 2 A Extreme 

 

Facility design to facilitate implementation of 
existing controls 

New Facility design to minimize requirement for 
working in existing spaces with restricted access  

New facilities to be designed without accessible 
confined spaces  

No access to be provided to concealed confined 
spaces which would be designated as confined 
spaces 

Items requiring access for scheduled 
maintenance to be located in accessible 
locations. 

Post-design Review of facility design by Facility 
safety representatives for suitability for operation 
and maintenance purposes before construction 

Design 
Team 

& Facility 

1 A High Construction & Commissioning  

 Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Items requiring access for scheduled maintenance to be located in 
accessible locations. 

Monitoring detail development during construction and review of shop 
drawings to ensure items are not placed in confined areas 

Contractor 

Operation  

Development, training, implementation and review of safe work policies 
and procedures for staff working practices including training of Facility 
of maintenance staff in identification of confined spaces and procedures 
for working within them 

Facility 

 
 

3.04 Operations & 

Maintenance 
Chemicals – 
maintenance & 
Cleaning 

Risks arising from 
exposure to noxious or 
aggressive materials 
during cleaning or 
maintenance of facilities 
leading to Significant 
Injury 

Inadequate safety 
procedures for handling 
and storage of chemicals 

Inadequate training or 
compliance of staff in 
chemical safety procedures 

Inadequate provision of 
safety equipment / facilities 
for working with chemicals 

Use of materials / items 
requiring insitu use of 
aggressive agents for 
cleaning and/or noxious 
chemicals for repair 

Facility Initial risk reduced by 

existing site controls - 

Training of facility staff in 
maintenance and use of 
any specialized equipment  

Ongoing maintenance of 
safety equipment 

Ongoing training of staff in 
safety procedures for 
handling chemicals 

 

Facility 3 D Moderate Facility design to facilitate implementation of 
existing controls 

New materials and items to be selected with 
consideration of cleaning and maintenance 
regimes and required cleaning agents etc to 
minimize/eliminate requirement for aggressive 
cleaning agents 

Post-design review of facility design by Facility 
cleaning, maintenance and infection control 
stakeholders for conformance with facility 
requirements and avoidance of undesirable 
cleaning agents 

Design 
Team 

& Facility 

 

2 D Low Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Training of authorized facility persons nominated for new areas during 
handover including installed materials and  required cleaning regimes 
etc 

Provision of detailed operations and maintenance manuals for 
maintenance and cleaning to reduce risk of accidental use of incorrect 
agents 

Contractor 

Design 
Team 

Facility 

Operation - Development, training, implementation and review of safe 
work policies and procedures for staff working practices 

Obtain and maintain cleaning agent product safety information 

Implementation of  scheduled testing and maintenance of equipment to 
ensure reliability and safe working operation 

Facility 

3.05 Operations & 

Maintenance 
Lifting& 
Stretching – 
General 
operational 
Activities 

Injury to staff arising from 
manual handling, lifting, 
bending etc to 
move/access items 
leading to serious injury 

Absence of developed 
procedures for higher risk 
manual handling tasks 

Inadequate training or 
compliance of staff with  
manual handling and lifting 
equipment safety 
procedures  

Design of storage racks, 
shelves etc results in 
excessively high or low 
storage of items 

Inadequate provision of 
lifting equipment  

Inadequate access for use 
of lifting equipment in new 
facilities 

Facility Initial risk reduced by 

existing site controls - 

policies for storage of items 
(i.e. height limitations etc) 

Training of facility staff in 
maintenance and use of 
any specialized equipment  

Ongoing maintenance of 
safety equipment 

Training of staff in safety 
procedures for manual 
handling and compliance 
monitoring of same 

Facility 3 C High Facility design to facilitate implementation of 
existing controls 

Facility design to facilitate use of lifting equipment 
and implementation of facility manual handling 
procedures  

Facility design to support policies and procedures 
– i.e. minimisation of high storage opportunities 
requiring stretching etc 

Post-design review of facility design by Facility 
safety representatives for conformance with 
facility operational safety policies and procedures 

Design 
Team 

 

2 C Moderate Construction & Commissioning – 

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation 

 Training of facility staff in maintenance and use of any specialized 
equipment before operational use 

Contractor 

 

Operation –  

Development, training, implementation and review of safe work policies 
and procedures for staff working practices 

Training of staff in safety procedures for manual handling and 
compliance monitoring of same 

Selection, maintenance and training in use of specialized equipment to 
support safe working practices  

Facility 

 

 

3.05A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operations & 

maintenance 
Pushing-
General 
activities 

Injury to staff arising from 
pushing trolleys to 
move/access items 
leading to serious injury 

Absence of developed 
procedures for higher risk 
manual handling tasks 

Inadequate training or 
compliance of staff with  
manual handling and lifting 
equipment safety 
procedures  

Incorrect trolley/equipment 
selection 

Facility requires movement 
of trolleys etc up steep 
gradients 

 

Facility Initial risk reduced by 

existing site controls - 

Development of manual 
handling procedures for 
each  task 

Training of facility staff in 
maintenance and use of 
any specialized equipment  

Ongoing maintenance of 
safety equipment 

Training of staff in safety 
procedures for manual 
handling and compliance 
monitoring of same 

Facility 3 C High Facility design to facilitate implementation of 
existing controls 

Facility design to facilitate use of equipment and 
implementation of facility manual handling 
procedures  

Facility designed with low-gradient /low 
resistance movement paths for trolleys 

Post-design Review of facility design by Facility 
safety representatives for conformance with 
facility operational safety policies and procedures 

Supply and installation of fixed and loose 
equipment required to enact and support manual 
handling procedures 

  

Design 
Team 

& Facility 

2 C Moderate Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Training of facility staff in maintenance and use of any specialized 
equipment before operational use 

Contractor 

 

Operation –  

Development, training, implementation and review of safe work policies 
and procedures for staff working practices 

Training of staff in safety procedures for manual handling and 
compliance monitoring of same 

Selection, maintenance and training in use of specialized equipment to 
support safe working practices  

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

3.06 Operations & 

Maintenance 
Lifting – 
Maintenance of 
equipment etc 

Injury to staff arising from 
manual lifting associated 
with maintenance 
activities leading to 
serious injury 

Inadequate training of staff 
or compliance by staff with 
manual handling and lifting 
equipment safety 
procedures  

Inadequate provision of 
lifting equipment  

Equipment size and/or 
location which limits use of 
lifting aids and/or increases 
risk of staff lifting heavy 
loads  

Facility Initial risk reduced by 

existing site controls - 

Development of manual 
handling procedures for 
each lifting task 

Training of facility staff in 
maintenance and use of 
any specialized equipment  

Ongoing maintenance of 
safety equipment 

Training of staff in safety 
procedures for manual 
handling 

Provision of access to lifting 
aids and equipment  

Facility 2 C Moderate Facility design to facilitate implementation of 
existing controls 

use of lifting equipment and implementation of 
facility manual handling procedures  

Facility design and plant equipment selection and 
positioning to consider method of movement 
associated with maintenance or replacement 

Post-design review of facility design by Facility 
safety representatives for conformance with 
facility operational safety policies and procedures 

Design 
Team 

Facility 

2 C Moderate Construction & Commissioning – 

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Training of facility staff in maintenance and use of any special features 
to assist access and movement of heavy items 

Contractor 

 

Operation – 

Development, training, implementation and review of safe work policies 
and procedures for staff working practices 

Training of staff in safety procedures for manual handling and 
compliance monitoring of same 

Selection, maintenance and training in use of specialized equipment to 
support safe working practices  

Facility 

Construction & Commissioning  

Monitoring detail development during construction and review of shop 
drawings to ensure items are placed to reduce working at heights 

Design 
Team 

3.07 Operations & 

Maintenance 
Security – 
Internal Areas 

Staff injury from personal 
attack from /unknown 
persons at first points of 
contact (reception, etc) 

Resulting in critical injury 
or fatality 

Inadequate security 
provisions for level of risk 

Facility layout / equipment / 
operational procedures do 
not provide sufficient safety 
against attack/duress (i.e. 
monitored duress 
notification, staff support 
availability, emergency 
egress routes in high risk 
areas) 

Aggravation of 
consumers/patients by poor 
staff service delivery and/or 
behavior 

Poor  response to incidents 
of aggression 

Facility Initial risk reduced by 

existing site controls - 

Periodical security and risk 
review to confirm security 
and safety provisions 

Provision of physical 
protection to staff at first 
point of contact – counter 
screens etc 

On-site security monitoring 
and response staff 

Ongoing staff training in 
service delivery and 
passive management of 
aggressive patients and 
consumers 

Ongoing maintenance of 
security equipment 

 

Facility 2 A Extreme Facility design in accordance with design for 
safety principles and  to conform to on-site 
security systems and procedures  

Design of counters to provide passive protection / 
movement delay without overt barriers (which 
stimulate aggression) 

Design for provision of staff with duress alarm  
providing notification of a duress incident to full-
time monitored central security control room to 
enable Code Black response 

Provision of egress (withdrawal) paths to safe 
zones from reception points where no physical 
barrier present 

Physical delineation of public front of house 
zones from secure zones(controlled access 
zones)  

Post-design Review of facility design by Facility 
safety representatives for suitability for operation 
and maintenance purposes before construction 

Design 
Team 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation –  

Development, training, implementation and review of safe work policies 
and procedures for staff  

Ongoing staff training in service delivery and passive management of 
aggressive patients and consumers 

On-site security monitoring and response staff 

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Facility 

3.08 Operations & 

Maintenance 
Security – 
Internal Areas 

Occupant injury from  

personal attack from 
patients/consumers in 
patient accessible areas 

Resulting in critical injury 
or fatality 

Inadequate security 
provisions for level of risk 

Facility layout / 
equipment/operational 
procedures do not provide 
adequate security safety – 
i.e. no screening/access 
control, duress detection, 
egress paths etc 

Aggravation of 
consumers/patients by poor 
staff service delivery and/or 
behavior 

Poor  response to incidents 
of aggression 

Facility Initial risk reduced by 

existing site controls - 

Periodical security and risk 
review to confirm security 
and safety provisions 

Development of security 
policies and procedures to 
respond to anticipated 
security incidents 

Provision of security 
monitoring and duress 
protection equipment 

Access control to high-risk 
areas 

On-site security monitoring 
and response staff 

Ongoing staff training in 
service delivery and 
passive management of 
aggressive patients and 
consumers 

Ongoing maintenance of 
security equipment 

 

Facility 3 A Extreme Facility design in accordance with design for 
safety principles and  to conform to on-site 
security systems and procedures  

Design of facilities and fixtures and fittings in 
patient areas to reduce opportunities for harm 
including: 

§ High levels of passive observation  
§ Physical delineation between patient and non-

patient areas with secure perimeter and 
access 

§ Provision of safe withdrawal routes and safe 
secure area for staff in instances of high 
aggression 

§ Minimisation of spaces without dual egress 
§ Minimisation of spaces which can be 

barricaded against entry 
§ Use of robust fixtures and fittings secured with 

tamper resistant methods to reduce 
opportunity for use as weapons 

§ Ability to physically sub-divide patient areas to 
manage different patient groups/cohorts to 
reduce aggression and create temporary 
patient-free areas for cleaning/maintenance 
activities 

§ Acitivity spaces containing equipment /items 
requiring specific staff management to be 
physically secured against general access  

§ Location of plant, equipment and other items 
to minimise required access into patient areas 
by non-clinical staff to reduce unnecessary 
disturbances and reduce risk to staff (for 
maintenance purposes etc)  
 

Design 
Team & 
Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Review of samples of higher risk fixtures and fittings by design team 
and facilities representatives prior to final ordering and installation 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation - Development, training, implementation and review of safe 
work policies and procedures for staff including ongoing staff training in 
risk assessment and service delivery and passive management of 
aggressive patients and consumers 

On-site security monitoring and response staff 

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

§ Design of facilities to reduce stimulation and 
anxiety through provision of personal space for 
patients including individual 
bedrooms/ensuites and multiple living and 
activity spaces to provide personal choice. 

Use of natural light and calming design approach 
including reducing institutional materials and 
elements to reduce anxiety. 

Provision of active safety and security systems 
and equipment and on-site security monitoring to 
enable staff to notify of duress events and 
response and support teams to be quickly 
directed to required location including personal 
duress alarm pendants for all staff in patient 
areas  

Post-design Review of facility design by Facility 
safety representatives for suitability for operation 
and maintenance purposes before construction 

3.09 Operations & 

Maintenance 
Security – 
External 
outside secure 
zones 

 (ie staff 
carpark etc) 

 

Risk to staff arising from 
personal attack in 
external areas resulting 
in critical injury or fatality 

Inadequate security 
provisions for level of risk 

Low lighting to external 
areas 

Opportunities for 
concealment / dead-end 
spaces 

Low security presence – 
patrols, monitoring, CCTV 
etc 

Poor awareness of potential 
risks by staff  

Facility Initial risk reduced by 

existing site controls - 

Periodical security and risk 
review to confirm security 
and safety provisions 

Security monitoring and 
presence of risk areas 
including CCTV, patrols 
and passive observation 

Ongoing maintenance of 
security equipment 

Ongoing training of staff in 
security procedures  

Ongoing staff training in 
management of aggressive 
patients and consumers 

Facility 3 A Extreme Facility design in accordance with design for 
safety principles and  to support on-site security 
systems and procedures – external illumination of 
risk areas, minimisation of concealment 
opportunities, extension of existing security 
monitoring systems 

Passive observation of movement zones limiting 
opportunities for surprise attacks 

Review of facility design by Facility security 
representatives for suitability for conformance 
with site security requirements 

Design 
Team & 
Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Review of samples of higher risk fixtures and fittings by design team 
and facilities representatives prior to final ordering and installation 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation – 

 Development, training, implementation and review of safe work policies 
and procedures for staff including ongoing staff training insecurity and 
personal safety procedures, risk assessment and service delivery and 
passive management of aggressive patients and consumers 

On-site security monitoring and response staff 

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Facility 

3.10 Operations & 

Maintenance 
Electrical - 
Medication 

Critical injury or fatality 
arising from spoiled 
refrigerated medication 
due to undetected power 
failure 

Failure of power supply to 
medication refrigerator 

No awareness of power 
supply failure 

Facility Initial risk reduced by 

existing site controls - 

Maintenance of storage 
equipment 

Facility 2 A Extreme New facilities to incorporate essential power 
supply to essential equipment and services 

New Medication storage equipment provided with 
externally monitored alarm in advent of failure – 
Facility maintenance 

Review of facility design by Facility stakeholders 
for conformance with facility requirements and 
intended operation 

Design 
Team & 
Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility equipment and systems including medication alarm 
notification 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation – 

 Development, training, implementation and review of policies and 
procedures for staff  

Maintenance and testing of medication storage equipment and alarm 
back-up system 

Facility 

3.11 Operations & 

Maintenance 
Electrical – 
Critical 
Activities 

Critical injury or fatality 
arising from unplanned 
failure of mains electrical 
power supply to critical 
patient activities 

Failure of power supply 
without back-up supply 

Vulnerable offsite mains 
reticulation at new Utility 
Building  

 

Facility Initial risk reduced by 
existing site controls - 
Multiple power supply 
sources for critical activities  

Automatic Generator 
supplied essential power 
supply for critical 
equipment and activities 

Maintenance and testing of 
essential power supply  

Facility 2 A Extreme Determination of critical activities by design team 
and facility 

Provision of essential power to identified critical 
equipment and activities in new areas  

Provision of alarm system in advent of failure to 
nominated facility staff (operational and 
maintenance) 

Review of facility design by Facility stakeholders 
for conformance with facility requirements 

 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility equipment and systems  

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

 

Contractor 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

Operation – 

 Development, training, implementation and review of policies and 
procedures for  

maintenance and testing of equipment and alarm back-up system 

Maintenance and testing of essential power supply generator and fuel 
supply 

Facility 

3.12 Operations & 

Maintenance 
Incorrect 
Installation 

Risk to staff and patients 
from incorrect / faulty 
installation equipment 
and services (nurse call, 
essential power etc) 
resulting in critical injury 
or death 

Inadequate work quality 
and commissioning 
management 

Inadequate completion 
validation processes 

Inadequate 
investigation/understanding 
of existing 
infrastructure/systems 
leading to incorrect 
connection or 
overextension of existing 
capacity 

Contractor Nil – Risk arising  from 
construction activities 

- 2 A Extreme Configuration and capacity of existing 
infrastructure and systems to be confirmed prior 
to modifying 

 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Contractor to familiarize itself with existing systems prior to undertaking 
works 

Implementation of construction quality management processes and 
completion validation procedures 

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Contractor 

3.13 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising from unauthorized 
access by staff or 
patients to controlled 
medications and 
substances   

Inadequate access controls 
and procedures enable 
access to controlled 
medications and 
substances 

 

Facility Initial risk reduced by 
existing site controls - 
Storage of medications in 
accordance with regulatory 
requirements 

Multiple-level access 
controls to controlled 
substances – self-closing 
doors with electronic swipe 
card/medication safe 

Monitored access to 
controlled medications 

Maintenance and checking 
of safety systems 

Facility 2 

 

A High 

 

 

Design of new facilities in conformance with 
regulatory and existing facility policies and 
procedures 

Multiple-level access controls to controlled 
substances – self-closing doors with electronic 
swipe card/medication safe 

Monitored access to controlled medications 

Placement of medication storage facilities to allow 
passive observation 

Review of facility design by Facility stakeholders 
for conformance with facility requirements 

Audited testing of installed equipment and 
systems during commissioning 

Maintenance and checking of safety systems 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility equipment and systems  

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation –  

Development, training, implementation and review of safe work policies 
and procedures for staff  and handling, storage and management of 
medications 

Maintenance and testing of equipment and alarm back-up system 

Facility 

3.14 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising from maintenance 
staff being attacked by 
patients when working in 
patient areas – 
particularly in patient 
personal spaces 
(bedrooms etc)  

Facility layout / equipment / 
operational procedures do 
not support safe 
maintenance activities by 
staff  

 

Facility Initial risk reduced by 
existing site controls 
Patients restricted by staff 
from accessing areas whilst 
maintenance in progress   

 

 

 

Facility 2 A Extreme Design of new facilities to support operational 
practices and policies 

Design for provision of staff with personal mobile 
duress pendant providing notification of a duress 
incident to full-time monitored central security 
control room to enable Code Black response 

Common use spaces within patient areas to be 
provided with dual egress where practical to 
maintain free path of egress in larger areas and 
reduce risk of barricading 

Single-access spaces to be provided with 
emergency access doors (or outward swinging 
doors) to reduce risk of barricading 

High-levels of passive observation designed into 
facility circulation and common-use internal and 
external spaces to increase cross-observation by 
ward staff of maintenance staff 

Access to engineering systems to be located 
outside of patients areas far as practicable to 
minimize need for maintenance staff to enter 
patient spaces (ie roofspace access) 

Facility layout to enable bedroom areas to be 
physically secured and exclude patient access for 
maintenance activities 

Review and endorsement of final facility design 
by Facility stakeholders for conformance with 
facility operational policies and procedures 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation –  

Development, training, implementation and review of safe work policies 
and procedures for staff working in patient areas  

FM team to develop a restricted operational plan for managing 
maintenance of patient areas 

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

3.15 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising from cleaning 
staff being attacked by 
patients when working in 
patient areas – 
particularly in patient 
personal spaces 
(bedrooms etc)  

Facility layout / equipment / 
operational procedures do 
not support safe cleaning 
activities by staff  

 

Facility Initial risk reduced by 
existing site controls 
Patients restricted by staff 
from accessing areas whilst 
cleaning in progress   

 

 

 

Facility 2 A Extreme Design of new facilities to support operational 
practices and policies 

All cleaning staff provided with personal mobile 
duress pendant providing notification of a duress 
incident to full-time monitored central security 
control room to initiate Code Black response 

Common use spaces within patient areas to be 
provided with dual egress where practical to 
maintain free path of egress in larger areas and 
reduce risk of entrapment 

Single-access spaces to be provided with 
emergency access doors (or outward swinging 
doors) to reduce risk of barricading 

High-levels of passive observation designed into 
facility circulation and common-use internal and 
external spaces to increase cross-observation by 
staff of each other 

Facility layout to enable bedroom areas to be 
physically secured and exclude patient access for 
cleaning activities 

Review and endorsement of final facility design 
by Facility stakeholders for conformance with 
facility operational policies and procedures 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation - Development, training, implementation and review of safe 
work policies and procedures for staff working in patient areas i 

FM team to develop a restricted operational plan for managing cleaning 
of patient areas 

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage Facility 

3.16 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising from staff being 
overwhelmed in patient 
areas in instances of 
quickly escalating patient 
aggression  

Facility layout / equipment / 
operational procedures do 
not support safe withdrawal 
or separation of staff and 
patients in instances of 
aggressive behaviour  

 

Facility Initial risk reduced by 
existing site controls staff 
are accompanied at all 
times – not working alone 

relevant staff are aware of 
patient Individual 
Management Plans to 
support safe interaction and 
risk management. 

All staff provided with 
personal mobile duress 
pendant providing 
notification of a duress 
incident to full-time 
monitored central security 
control room to initiate 
Code Black response 

Continuous monitoring of 
patient behaviour by ward 
and clinical staff and 
implementation of patient 
management processes as 
part of overall risk 
management approach. 

Facility 2 A Extreme Design of new facilities in conformance with 
regulatory and existing facility policies and 
procedures ensuring zones of wards can be 
locked/isolated from patients  

Patient area staff to have access to a secure safe 
area as ‘safe’haven’ in advent of escalating 
aggression in patient areas 

Secure safe area to be designed and constructed 
to higher strength to resist attack and access by 
patients using available items (loose furniture etc) 

Access to secure safe area to be controlled with 
higher level dual authentication system to doors 
to minimize risk of access by patients in advent of 
staff cards being obtained 

Secure safe area to be provided with dual paths 
of egress and safe path of withdrawal 

Facility layout to enable safe withdrawal by staff 
from ward areas via controlled exit doors without 
compromising overall facility security (ie 
discharge into secure areas) 

Review and endorsement of final facility design 
by Facility stakeholders for conformance with 
facility operational policies and procedures 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation –  

Development, training, implementation and review of safe work policies 
and procedures for staff working in patient areas  

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Facility 

3.17 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising from individual 
staff being cornered and 
attacked by patient(s) in 
patient areas 

 

 

Facility layout / equipment / 
operational procedures do 
not provide safe 
environment for staff 
working individually 

 

Facility Initial risk reduced by 
existing site controls 
Existing site operational 
policy that staff are 
accompanied at all times – 
not working alone 

Existing site policy that 
relevant staff are aware of 
patient Individual  

 

Management Plans to 
support safe interaction and 
risk management. 

All staff provided with 
personal mobile duress 
pendant providing 
notification of a duress 
incident to full-time 
monitored central security 
control room to initiate 
Code Black response 

Facility 1 A High Design of new facilities to support operational 
practices and policies 

All staff provided with personal mobile duress 
pendant providing notification of a duress incident 
to full-time monitored central security control 
room to initiate Code Black response 

Common use spaces within patient areas to be 
provided with dual egress where practical to 
maintain free path of egress in larger areas and 
reduce risk of barricading 

Single-access spaces to be provided with 
emergency access doors (or outward swinging 
doors) to reduce risk of barricading 

High-levels of passive observation designed into 
facility circulation and common-use internal and 
external spaces to increase cross-observation by 
staff of each other 

Review and endorsement of final facility design 
by Facility stakeholders for conformance with 
facility operational policies and procedures 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

Operation – 

Development, training, implementation and review of safe work policies 
and procedures for staff working in patient areas i 

Establishment of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Facility 

3.18 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising from patient 
barricading in room - 
either self harm or to 
imprisoning another 
person in room  

Patient restricting access 
by staff to bedroom 
resulting in delayed 
intervention by staff 

 

Facility Initial risk reduced by 
existing site controls  

Existing site operational 
policy that staff are 
accompanied at all times – 
not working alone 

Existing site policy that 
relevant staff are aware of 
patient Individual 
Management Plans to 
support safe interaction and 
risk management. 

 

Facility 2 A Extreme Design of new facilities to support operational 
practices and policies 

All staff provided with personal mobile duress 
pendant providing notification of a duress incident 
to full-time monitored central security control 
room to initiate Code Black response 

Common use spaces within patient areas to be 
provided with dual egress where practical to 
maintain free path of egress in larger areas and 
reduce risk of barricading 

Single-access spaces to be provided with 
emergency access doors (or outward swinging 
doors) to reduce risk of barricading 

Review and endorsement of final facility design 
by Facility stakeholders for conformance with 
facility operational policies and procedures 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation –  

Development, training and monitoring of safe work policies and 
procedures for staff working in patient areas including use of personal 
safety equipment, protocols for entering restricted access spaces and 
code black event response. 

Existing site operational policy that staff are accompanied at all times – 
not working alone 

Existing site policy that relevant staff are aware of patient Individual 
Management Plans to support safe interaction and risk management. 

Ongoing scheduled testing and maintenance of security and safety 
systems and equipment to ensure reliability and continual coverage 
coverage 

Facility 

3.19 Operations & 

Maintenance 
General safety 
- Sharp 
corners, edges 
etc causing 
scrape and 
grazes 

Significant injury arising 
from sharp edges, 
corners etc of building, 
fitments and FFE items 
etc – i.e. corners to 
bench top external 
corners. 

Building elements, fitments 
and loose FFE have 
projecting elements which 
may cause injury to unwary 
persons or provide a  
ligature opportunity 

Facility Initial risk reduced by 
existing site controls  

Assessment of new FFE for 
general safety and 
suitability 

Hazard highlighting of items 
posing injury risk 

Modification/removal of 
identified risk items 

Facility 3 D Moderate Detailing of built-in elements, components and 
elements in accordance with established safe-
design principles. Projecting corners (benches etc 
) treated, sharp elements (edges, projecting 
corners etc) avoided, low-hanging elements 
avoided or treated to minimise injury 

Review of facility design and FFE selections by 
Facility stakeholders for conformance with facility 
requirements 

Design 

Team & 

Facility 

2 D Low Operation - Ongoing maintenance of fixtures, fittings and fitments 

Facility 

3.20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operations & 

Maintenance 
Trips/Slips  Serious Injury arising 

from trips on uneven 
surfaces, slippery floor 
surfaces etc 

Uneven surfaces 

Difference in levels of 
abutting materials (lips etc) 

Low visibility steps/changes 
in levels 

Slippery floor finishes 

Inadequate 
demarcation/warning of wet 
surfaces (cleaning activities 
etc) 

Tripping external areas due 
to reactive soil  

Facility Initial risk reduced by 
existing site controls  

Ongoing monitoring and 
reporting of potential risks 

 Elimination of uneven 
surfaces, differences in 
levels etc 

Highlighting of low visibility 
steps/changes in levels 

Selection of floor finishes to 
provide slip resistance 
suitable to use and 
potential risk  

Training of staff in cleaning 
and clean-up activities and 
hazard warning procedures 
and monitoring of 
conformance of same 

Provision of safety 
equipment for temporary 
hazard highlighting 

Maintenance of surfaces to 
minimise hazards from 
wear and tear 

Facility 4 C High Design of new facilities in conformance with 
regulatory and existing facility policies and 
procedures 

Review of facility design by Facility stakeholders 
for conformance with facility requirements 

Selection of flooring materials to provide slip 
resistance according to risk/likelihood in addition 
to clinical and cleaning requirements 

Use of flooring materials with reduced risk of trip 
hazards (low profile lips, edges etc) 

Avoidance of low visibility changes in level/steps 
etc 

Review and endorsement of final facility design 
by Facility stakeholders for conformance with 
facility operational policies and procedures 

Design 

Team & 

Facility 

3 C High Construction & Commissioning – 

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

 Implementation of construction quality management procedures to 
manage risk of uneven surfaces/hazards arising from poor 
workmanship  

Training of staff in cleaning and clean-up activities and hazard warning 
procedures and monitoring of conformance of same 

Contractor 

 

Operation –  

Training of staff in cleaning and clean-up activities and hazard warning 
procedures and monitoring of conformance of same 

Provision of safety equipment for temporary hazard highlighting 

Maintenance of surfaces to minimise hazards from wear and tear 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

3.21 Operations & 

Maintenance 
Infection 
Control – 
transfer of 
infection 

Risk of contracting or 
spreading infection 
between patients and/or 
staff leading to critical 
illness 

Poor Infection control 
policies and procedures 
and/or compliance with 
same 

Inadequate PPE and 
infection control 
equipment/consumables 

Facilities/equipment do not 
support infection control 
practices (handbasins, 
separation of patients etc) 

Facility Initial risk reduced by 
existing site controls  

Ongoing development of 
infection control policies 
and procedures 

Ongoing testing and review 
of infection control 
management effectiveness 

Conformance with 
recognised infection control 
best-practice requirements 

Training of staff in infection 
control practices and 
monitoring of compliance 
with same 

Provision of facilities and 
equipment to minimise risk 
of transfer of infection 
(handbasins, waste 
management , PPE, 
separation etc)  

Facility 2 B High Design of new facilities in conformance with 
regulatory and facility policies and procedures 

Provision of facilities, equipment and systems to 
support infection control practices – handbasins, 
PPE, physical separation of patients, waste 
management facilities and equipment 

Review of facility design by Facility stakeholders 
for conformance with facility requirements 

Design 

Team & 

Facility 

2 B High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Implementation of construction quality management procedures to 
achieve required standards of finish. Facility-standard clean of 
completed works before handover. 

Provision of maintenance information to facility for cleaning and 
maintenance of finishes and fixtures 

Contractor 

 

Operation –  

Ongoing development of infection control policies and procedures 

Ongoing testing and review of infection control management 
effectiveness 

Conformance with recognised infection control best-practice 
requirements 

Training of staff in infection control practices and monitoring of 
compliance with same 

Provision of equipment to minimise risk of transfer of infection 
(management , PPE, separation etc) 

Facility 

3.22 Operations & 

Maintenance 
Infection 
Control – 
general 
cleanliness 

Infection risks arising 
from unclean 
environments leading to 
critical illness 

Inadequate cleaning 
procedures and/or 
compliance with same 

Facility finishes, fixtures 
and fitments cannot be 
cleaned to required 
standards (poor material 
selection. inaccessible 
crevices, dust ledges etc) 

Facility Initial risk reduced by 
existing site controls  

Ongoing monitoring and 
testing of critical facilities 
for infection control 
cleanliness compliance 

Training of staff in infection 
control cleaning practices 
and monitoring of 
compliance with same 

Development of infection 
control standards for new 
capital works projects 

Design of facilities and 
selection of fixtures and 
fitments to minimiise 
cleaning issues  

Facility 2 B High Design of new facilities in conformance with 
regulatory and facility policies and procedures 

Selection of materials and detailing of fixtures and 
fittings to support best-practice clinical cleaning 
regimes  

Review of facility design details by Facility 
cleaning and infection control stakeholders for 
conformance with facility requirements 

Design 

Team & 

Facility 

2 B High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Implementation of construction quality management procedures to 
achieve required standards of finish. Facility-standard clean of 
completed works before handover. 

Provision of maintenance information to facility for cleaning and 
maintenance of finishes and fixtures 

Contractor 

 

Operation –  

Training of staff in infection control practices and monitoring of 
compliance with same 

Training of staff in infection control cleaning practices and monitoring of 
compliance with same 

Facility 

3.23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operations & 

Maintenance 
Infection 
Control - 
Legionella 

Risks to personal safety 
arising from legionella in 
water supply leading to 
serious illness 

Inadequate cleaning and 
maintenance regimes for 
hydraulic services 

Hot water supply type and 
configuration provides 
opportunities for legionella 
growth 

Facility Initial risk reduced by 
existing site controls  

Ongoing testing and 
cleaning of water supply 
system 

Hot water supply system 
(not warm water) 

Best-practice design and 
installation practices – 
minimisation of pipework 
deadlegs, no  overflows to 
basins, provision of readily 
accessible maintenance 
points (Thermostatic mixing 
valve assemblies etc) to 
support regular effective 
maintenance  

Facility 2 C Moderate Design of new facilities in conformance with 
regulatory and facility policies and procedures 

Ongoing testing and cleaning of water supply 
system 

Use of Hot water supply system (not warm water) 
in accordance with SA Health policies 

Best-practice design and installation practices – 
minimisation of pipework deadlegs, no  overflows 
to basins, provision of readily accessible 
maintenance points (Thermostatic mixing valve 
assemblies etc) to support regular effective 
maintenance  

Design 

Team & 

Facility 

2 C Moderate Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Best-practice design and installation practices – minimisation of 
pipework deadlegs, no  overflows to basins, provision of readily 
accessible maintenance points (Thermostatic mixing valve assemblies 
etc) to support regular effective maintenance  

Effective familiarity training and handover of system to facility  

Contractor 

 

Operation –  

Ongoing testing and cleaning regime 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

3.24 Operations & 

Maintenance 
Fire Safety Risks to personal safety 

in advent of fire leading 
to fatality 

 

Non-complying facility 
and/or fire safety systems 

Inadequate emergency 
procedures or compliance 
with same 

Inadequate familiarity of 
responsible safety officers 
with safety provisions and 
requirements 

Inadequate maintenance of 
fire safety equipment 

Facility Initial risk reduced by 
existing site controls  

Ongoing facility compliance 
upgrades and procedures 
development 

Ongoing training of staff 
and safety officers in fire 
safety procedures 

Ongoing maintenance of 
fire safety equipment and 
systems 

Facility 2 A Extreme Design of new facilities in conformance with 
regulatory and facility policies and procedures 

Provision of higher-than-required standard fire 
safety equipment (automatic sprinkler system etc) 

Review of facility design by Facility safety 
representatives for suitability for operation and 
maintenance purposes 

Fire safety design principles and installed fire 
safety equipment suitable for secure patient 
facility to maintain effective operation in advent of 
fire (ie tamper resistant fittings, minimization of 
fittings within patient areas etc) 

Review of facility design by fire-fighting authority 
(SAMFS) as part of pre-construction building 
regulatory approval process 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

External inspection and audit by fire safety authorities (SAMFS) 

Training of facility staff by contractor of specialized equipment  and 
features 

Provision of detailed operations and maintenance manuals for use and 
maintenance of fire safety equipment and systems 

Contractor 

 

Operation – 

Development, training and monitoring of fire safety policies and 
procedures for staff  

Ongoing scheduled testing and maintenance of fire safety systems and 
equipment to ensure reliability and continual coverage 

Facility 

3.25 Operations & 

Maintenance 
Emergency 
Response 

Critical injury or fatality 
arising from delays 
and/or incorrect 
response to detected 
Code Emergencies 
within facilities 

Inadequate safety 
procedures and/or 
compliance with same 

Staff unfamiliarity with new 
facility configuration 

Facility does not support 
safety procedures (ie lock-
downs etc) 

Facility Initial risk reduced by 
existing site controls  

Ongoing development of 
emergency response plan 
procedure in relation to 
Code Emergency events 

Training of staff in 
emergency event 
procedures and monitoring  
and testing of compliance 
of same 

Establishment and 
maintenance of equipment, 
systems and support for 
response procedures 
(detection, communication 
and response) 

Facility 1 A High Design of new facilities in conformance with 
existing facility procedures and extending existing 
and enhancing existing systems and support 
facilities 

Provision of new full-time-monitored security 
control room to improve integration of existing 
facilities with new facilities and provide dedicated 
emergency response management centre 

Review of facility design by Facility stakeholders 
for suitability for operation and maintenance 
purposes 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training of staff in emergency event procedures and monitoring  and 
testing of compliance of same 

Contractor 

 

Operation –  

Development, training and monitoring of safety policies and procedures 
for staff for new facility  

Ongoing scheduled testing and maintenance of fire safety systems and 
equipment to ensure reliability and continual coverage Facility 

3.26 Operations & 

Maintenance 
Communication 
systems 

Critical injury or fatality 
arising from delays 
and/or incorrect 
communication  of 
detected Code 
Emergencies within 
facilities 

Inadequate safety 
procedures and/or 
compliance with same 

Incorrect operation of 
warning system in 
emergencies.  

 

facility Initial risk reduced by 
existing site controls  

Provide detailed 
discussions with operator to 
emergency management 
and training of the 
emergency management 
equipment 

Facility 2 A Extreme Design of new facilities in conformance with 
existing facility procedures and extending existing 
and enhancing existing systems and support 
facilities 

Provision of new full-time-monitored security 
control room to improve integration of existing 
facilities with new facilities and provide dedicated 
communication management centre 

Review of facility design by Facility stakeholders 
for suitability for operation and maintenance 
purposes 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Audited testing of installed equipment and systems during 
commissioning and handover to ensure system reliability. 

Training of staff in emergency event procedures and monitoring  and 
testing of compliance of same 

Contractor 

 

Operation –  

Development, training and monitoring of safety policies and procedures 
for staff for new facility  

Ongoing scheduled testing and maintenance of fire safety systems and 
equipment to ensure reliability and continual coverage 

Facility 

3.27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Operations & 

Maintenance 
Infection 
Control - 
Vermin 
infestation 

Risks to personal 
hygiene and destruction 
of service runs leading to 
serious illness 

Inadequate vermin 
protection to services 
entering the building  

Inadequate vermin 
management and 
eradication procedures 

Inadequate cleaning and 
waste management 
procedures attracting 
vermin 

Facility Initial risk reduced by 
existing site controls  

Ongoing vermin monitoring 
and eradication regimes 

waste management 
procedures to minimize risk 
of attracting vermin 

Implementation of required 
cleaning regimes 

Facility 2 C Moderate Design of new facilities to minimize intrusion of 
vermin and support cleaning and maintenance 
regimes 

Design of new facilities to support required 
cleaning regimes to minimize risk of attracting 
vermin 

Design of facility to support waste management 
practices to minimize risk of attracting vermin 

Review of facility design by Facility stakeholders 
for suitability for operation and maintenance 
purposes 

Design 

Team & 

Facility 

2 C Moderate Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

maintenance of clean, vermin-free construction site and works to 
minimize risk of vermin establishment during construction 

Implementation of construction quality management procedures to 
achieve required standards of finish. Facility-standard clean of 
completed works before handover. 

Contractor 

Operation –  

Ongoing vermin monitoring and eradication regimes 

Implementation of suitable waste management procedures to minimize 
risk of attracting vermin 

Implementation of required cleaning regimes 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

3.28 Operations & 

Maintenance 
Security  Critical injury or fatality 

arising failure to detect  
security incident  

Inadequate security 
provisions for level of risk 

Facility layout / 
equipment/operational 
procedures do not provide 
adequate security safety – 
i.e. inadequate operational 
procedures for areas with 
low passive 
surveillance(patient 
bedrooms etc) 

Undetected blind spots 
(obstructed line of sight/low 
illumination etc) in areas 
where passive observation 
is assumed 

Duress incident 
detection/notification 
equipment malfunction 

 

  

Facility Initial risk reduced by 

existing site controls - 

Periodical security and risk 
review to confirm security 
and safety provisions 

Development of security 
policies and procedures to 
respond to anticipated 
security incidents and level 
of risk 

Provision of security 
monitoring and duress 
protection equipment 

Training of staff in 
operational procedures for 
working in low observation 
spaces 

Ongoing checking and 
maintenance of security 
equipment 

 

Facility 3 A Extreme Facility design in accordance with design for 
safety principles and  to conform to on-site 
security systems and procedures  

Incorporation of high-levels of passive 
observation opportunities into patient communal 
area facilities to minimize low-visibility spaces 

Minimisation of low visibility areas and  
coordinating lighting levels for the purpose of the 
area and detection technologies in use (CCTV) 

Post-design Review of facility design by Facility 
safety representatives for suitability for operation 
and maintenance purposes before construction 

Design 

Team & 

Facility 

3 C High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation - Development, training, implementation and review of safe 
work policies and procedures for staff including ongoing staff training in 
risk assessment and approach to working in low observation spaces – 
ie entering spaces after consumer, maintaining clear line of egress, 
maintaining audible communication opportunities to supplement duress 
alert pendants (doors open), maintaining awareness of individual 
patient management requirements and associated risk management 
approach. 

Pre-occupation review of facilities to confirm potential low-observation 
spaces where specific procedures will be applicable  

Provision of on-site security monitoring  

Implementation of  scheduled testing and maintenance of security and 
safety systems and equipment to ensure reliability and continual 
coverage 

Implementation of system improvement processes including ongoing 
review of incidents to identify causation and implementation of suitable 
control measures where required. 

Facility 

3.29 Operations & 

Maintenance 
Security Damage  to electrical 

supply or security 
equipment mounted 
externally at high level 
from lightning strikes 
resulting in security 
system disruption/failure 
leading to critical injury or 
fatality 

Extreme weather conditions 
– lightning strikes  

Inadequate earthing 
protection to equipment  

No back-up power supply 

Inadequate operational 
contingency procedures in 
advent of failure 

 

 

Facility Initial risk reduced by 
existing site controls - 
Multiple power supply 
sources for critical activities 
and equipment  

Automatic Generator 
supplied essential power 
supply for critical 
equipment and activities 
(limited capacity) 

Maintenance and testing of 
essential power supply 
generator and fuel supply 

 2 A Extreme Determination of critical activities by design team 
and facility 

Provision of earthing to electrical equipment  

Provision of essential power to identified critical 
equipment and activities in new areas  

Provision of alarm system in advent of failure to 
nominated facility staff (operational and 
maintenance) 

Provision of new emergency power generation 
capacity to cover new equipment and improve 
reliability 

Review of facility design by Facility stakeholders 
for conformance with facility requirements 

Design 

Team & 

Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation - Development, training, implementation and review of safe 
work policies and procedures for staff for system failure incidents 

Provision of on-site security monitoring  

Implementation of  scheduled testing and maintenance of security and 
electrical systems and equipment to ensure reliability 

Facility 

3.30 Operations & 

Maintenance 
Self-Harm Building occupants 

(patients) self-harming as 
result of mental illness.  

Resulting in critical injury 
or fatality 

Patient environment 
provides opportunity for self 
harm actions (ligature 
opportunity, access to 
potential self-harm 
implements) 

Inaccurate assessment of 
individual patient risk or 
implementation of individual 
patient management plans 
to manage risk of self harm 

Poor quality of patient 
environment exacerbates 
patient mental illness 

Facility Initial risk reduced by 

existing site controls - 

Assessment of individual 
patients and development 
and implementation of 
individual patient 
management plans  

Formal patient information 
exchange between staff to 
maintain knowledge of 
current risks 

Management of patient 
access to higher-risk 
areas/equipment and direct 
staff monitoring of patients 
when in higher risk areas 

Minimisation of self-harm 
opportunity-items in patient 
environment through 
installation of appropriate 
fixtures and fittings and 
isolating higher-risk items 
when not required for 
patient use. 

Facility 3 A Extreme Facility design in accordance with design for 
safety principles and  to conform to on-site 
security systems and procedures  

Design of facilities and fixtures and fittings in 
patient areas to reduce opportunities for harm 
including: 

§ High levels of passive observation to increase 
staff monitoring capability 

§ Physical delineation between patient and non-
patient areas with secure perimeter and 
access 

§ Selection and design of fixtures and fittings 
with specific regard to minimising opportunities 
for self-harm with particular emphasis on 
ligature point and sharp objects 

§ Minimisation of engineering services items 
within the patient environment to reduce 
opportunity. Use of alternative solutions to 
BCA requirements where practical to reduce 
items 

§ Provide ability to manage access to each room 
and storage cupboards to reduce risk/improve 
direct observation as required 

§ Positioning of required building services items 
out of readily accessible locations reach of 
patients (ie on 2700mm min height ceilings or 
in concealed locations) 
 

Design 
Team & 
Facility 

1 A High Construction & Commissioning –  

Implementation of construction quality management and validation 
processes to ensure  compliance with design documentation  

Verified  testing of installed equipment and systems during 
commissioning and handover to ensure system reliability 

Review of samples of higher risk fixtures and fittings by design team 
and facilities representatives prior to final ordering and installation 

Training by construction team of designated ‘train-the-trainer staff in the 
use of facility security equipment and systems. 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

 

Operation - Development, training, implementation and review of safe 
work policies and procedures for staff including ongoing staff training in 
risk assessment and service delivery  

On-site security monitoring and response staff 

Implementation of  scheduled testing and maintenance of security and 
safety systems and general facility to ensure reliability and continual 
coverage 

Facility 
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ID Hazard Identification Initial Risk Assessment Risk Control – Design  Further Action 

 Phase  

(for 
Impact) 

Source  
(i.e. Hazard)  

Event/Risk – Including 
Consequence(s) 

Possible Cause(s) 
Risk 

Owner 

Control Measures  

(Incl Exist Site Controls) 

Action 
Owner 

Current Risk  
Control Measures 
(Improvements) 

Action  

 

Residual Risk  Further Action Action  

L C R L C R 

§ Provision of doors and locking systems to 
cupboards etc to enable access to higher-risk 
items to be controlled and managed 

§ Use of robust fixtures and fittings secured with 
tamper resistant methods to reduce 
opportunity for removal / use for self-harm 

§ Activity spaces containing equipment /items 
requiring specific staff management to be 
physically secured against general access  

§ Location of plant, equipment and other items 
outside patient areas where possible to reduce 
opportunity  

§ Design of facilities to reduce stimulation and 
anxiety through provision of personal space for 
patients including individual 
bedrooms/ensuites and multiple living and 
activity spaces to provide personal choice. 

Use of natural light and calming design approach 
including reducing institutional materials and 
elements to reduce anxiety. 

Provision of active safety and security systems 
and equipment and on-site security monitoring to 
enable staff to notify of self-harm events and 
response and support teams to be quickly 
directed to required location to provide 
assistance. 

Post-design Review of facility design by Facility 
safety representatives for suitability for operation 
and maintenance purposes before construction 

3.31 Operations 

and 

maintenance 

Existing 
hazardous 
materials – 
Asbestos etc  

Exposure to hazardous 
materials leading to 
critical injury or fatality 

Inadequate identification of 
potential material  

Inadequate safety 
procedures  

Inadequate implementation 
of asbestos management 
plans 

Facility Initial risk reduced by 

existing site controls - 

Asbestos and Hazardous 
Material Register 
maintained to inform 
location of asbestos 

 

Facility 1 A High Design documentation to encompass current site 
asbestos and hazardous material register for 
information 

Undertake testing if site for evidence of potential 
latent conditions 

Specification of hazardous material management 
requirements and processes if encountered 

Controlled hazardous chemicals to be removed 
by Facility prior to site handover where 
applicable. 

 

Design 
Team 

1 A High Construction & Commissioning 

 Implementation of construction quality management and validation 
processes to ensure  compliance  

Implementation of construction safety planning and management 
processes for hazardous materials 

Unregistered asbestos encountered during construction to be included in 
site Asbestos Register. Environmental engineering input to determine 
appropriate management action. 

Environmental management information to be included where latent 
condition requires ongoing maintenance/monitoring 

construction team to advise facility management staff of any 
amendments to site asbestos management requirements 

Provision of detailed operations and maintenance manuals for use and 
maintenance of security and safety equipment and systems 

Contractor 

Operation  

Maintenance of existing site asbestos register 

Maintenance and implementation of asbestos management plans and 
associated staff training and procedures to maintain currency with site 
conditions and legislation. 

Facility 
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APPENDIX L 
 
PRELIMINARY PROGRAMME 
  



ID Task Name Duration Start Finish

1 BRIEF DEVELOPMENT 0 days Fri 15/09/17 Fri 15/09/17

6 STEP 5.1 - CONCEPT 599 days Wed 18/10/17 Mon 6/04/20

7 Appoint Project Design Team 184 days Wed 18/10/17 Mon 16/07/18

8 Acquisition Plan Approval 0 wks Wed 18/10/17 Wed 18/10/17

9 PSC Tender Document Preparation 4 wks Wed 18/10/17 Tue 14/11/17

10 PSC Tender Call 4 wks Tue 5/12/17 Mon 15/01/18

11 PSC Tender Appraisal/ Evaluation 2 wks Tue 16/01/18 Mon 29/01/18

12 PSC Lead Agency Recommendation Approval 1 day Tue 30/01/18 Tue 30/01/18

13 PSC DPTI Engagement Delegate Approval 1 day Tue 30/01/18 Tue 30/01/18

14 Award PSC Contract 2 wks Wed 31/01/18 Tue 13/02/18

15 Design Start-Up 1 day Wed 14/02/18 Wed 14/02/18

16 Trice/PSA Deliverable (SAH) 24 wks Tue 30/01/18 Mon 16/07/18

17 Consider various options and obtain decision from ELT 15.5 wks Tue 17/07/18 Thu 1/11/18

18 Develop Concept Design 23 wks Thu 1/11/18 Tue 7/05/19

19 Submit Concept Design Report 0 days Wed 8/05/19 Wed 8/05/19

20 Present Concept Design to Stakeholders 0 days Wed 15/05/19 Wed 15/05/19

21 DPTI/SAH Concept Review (design and cost) 2 wks Wed 15/05/19 Wed 29/05/19

22 Secure Stakeholder Sign-off 1 wk Wed 29/05/19 Wed 5/06/19

23 Finalise Concept Report 1 wk Wed 5/06/19 Thu 13/06/19

24 EARLY WORKS CARPARK SCOPE 109 days Thu 13/12/18 Fri 7/06/19

25 Direction to proceed with Carpark Scope 0 days Thu 31/01/19 Thu 31/01/19

26 Prepare Concept 20 days Thu 13/12/18 Wed 30/01/19

27 Prepare 100% docs 10 wks Thu 31/01/19 Wed 10/04/19

28 SCAP Preparation for Carpark 13 days Thu 21/03/19 Mon 8/04/19

29 SCAP Lodgement for Carpark 1 day Tue 9/04/19 Tue 9/04/19

30 Building Rules Consent Granted 4 wks Thu 18/04/19 Mon 20/05/19

31 SCAP Approval Carpark 8 wks Wed 10/04/19 Fri 7/06/19

32 PROCUREMENT FOR CARPARK 238 days Thu 11/04/19 Mon 6/04/20

33 Direction provided by SAH to proceed 0 days Tue 16/04/19 Tue 16/04/19

34 Acquisition Plan Preparation and Approval 3 wks Tue 16/04/19 Thu 9/05/19

35 Gateway 6 - Pre Tender Estimate / SAH Approval 3 wks Tue 16/04/19 Thu 9/05/19

36 Prepare RFT docs 1 wk Fri 10/05/19 Thu 16/05/19

37 DPTI/SAH Doc Review 2 wks Thu 11/04/19 Mon 29/04/19

38 Call RFT 4 wks Fri 17/05/19 Fri 14/06/19

39 RFT Assessment and Recommendation 6 wks Mon 17/06/19 Fri 26/07/19

40 GBC Contract Formation 3 wks Mon 29/07/19 Fri 16/08/19

41 GBC Contract Award 0 wks Fri 16/08/19 Fri 16/08/19

42 Possession of Site 2 wks Mon 19/08/19 Fri 30/08/19

43 Construction (incl mobilisation) 7 mons Mon 2/09/19 Mon 6/04/20

44 Practical Completion 0 days Mon 6/04/20 Mon 6/04/20

45 MAIN WORKS PACKAGE (ED & MHSSU) 105 days Wed 20/03/19 Mon 19/08/19

46 ODASA Pre-Lodgement Process 35 days Wed 20/03/19 Fri 10/05/19

47 Initial Meeting with ODASA/Planning 1 day Wed 20/03/19 Wed 20/03/19

48 Briefing with Council 1 day Tue 9/04/19 Tue 9/04/19

49 ODASA Design Review (7/05) 4 wks Wed 10/04/19 Fri 10/05/19

50 SCAP APPROVAL - MAIN WORKS 70 days Mon 13/05/19 Mon 19/08/19

51 SCAP Lodgement 2 wks Mon 13/05/19 Fri 24/05/19

52 SCAP Fee Advice 2 wks Mon 27/05/19 Fri 7/06/19

53 Council Referral 8 wks Tue 11/06/19 Mon 5/08/19

54 Delegate Approval 2 wks Tue 6/08/19 Mon 19/08/19

55 SCAP Approval 0 wks Mon 19/08/19 Mon 19/08/19

56 PWC (MAIN WORKS AND CARPARK) 80 days Fri 12/04/19 Thu 8/08/19

57 Draft PWC completed including acquittals 3 wks Fri 12/04/19 Wed 8/05/19

58 Approve PWC Report by SAH 7 days Wed 8/05/19 Fri 17/05/19

59 Submission to CE 0 days Fri 17/05/19 Fri 17/05/19

60 Submission to Minister 0 days Fri 24/05/19 Fri 24/05/19

61 Cabinet Meeting 0 days Mon 24/06/19 Mon 24/06/19

62 Public Works Hearing 0 days Thu 11/07/19 Thu 11/07/19

63 Public Works Report 4 wks Thu 11/07/19 Thu 8/08/19

64 STEP 5.2 - DESIGN 65 days Wed 29/05/19 Thu 29/08/19

65 Review Concept and Develop Design 65 days Wed 29/05/19 Thu 29/08/19

66 Design Development 12 wks Wed 29/05/19 Thu 22/08/19

67 Risk Management Plan 2 wks Thu 27/06/19 Thu 11/07/19

68 Confirm Cost Plan 1 wk Thu 22/08/19 Thu 29/08/19

69 STEP 5.3 - TENDER MC PROCUREMENT 274.5 days Fri 15/03/19 Thu 30/04/20

70 Prepare EOI Documents 1 day Fri 15/03/19 Fri 15/03/19

71 EOI Period 14 days Mon 18/03/19 Thu 4/04/19

72 EOI Assessment and Recommendation to Shortlist 3 wks Fri 5/04/19 Tue 30/04/19

73 Tender Field Selected 0 days Tue 30/04/19 Tue 30/04/19

74 Prepare RFT Documents 2 wks Tue 7/05/19 Tue 21/05/19

75 MC RFT Period 5 wks Tue 21/05/19 Wed 26/06/19

76 RFT Assessment and Recommendation 4 wks Wed 26/06/19 Wed 24/07/19

77 Gateway 7 Approval 4 wks Wed 24/07/19 Wed 21/08/19

78 MC Contract Formation 3 wks Wed 21/08/19 Wed 11/09/19

79 MC Award 0 days Wed 11/09/19 Wed 11/09/19

80 PART A - PRE-CONSTRUCTION SERVICES  (ECI PHASE) 80 days Wed 11/09/19 Thu 23/01/20

81 ECI input to Documentation to GCS 60 days Wed 11/09/19 Thu 5/12/19

82 Guaranteed Construction Sum submitted 0 days Thu 5/12/19 Thu 5/12/19

83 Guaranteed Construction Sum reviewed for approval 20 days Thu 5/12/19 Thu 23/01/20

84 Guaranteed Construction Sum approved 0 wks Thu 23/01/20 Thu 23/01/20

85 PART A - EARLY WORKS CONSTRUCTION (IF REQUIRED) 150 days Wed 11/09/19 Thu 30/04/20

86 Possession of Site 2 wks Wed 11/09/19 Wed 25/09/19

87 Mobilisation 0 wks Wed 25/09/19 Wed 25/09/19

88 Construction 7 mons Wed 25/09/19 Thu 30/04/20

89 Practical Completion 0 days Thu 30/04/20 Thu 30/04/20

90 STEP 5.4 - DOCUMENTATION 70 days Thu 29/08/19 Fri 6/12/19

91 Prepare Construction Contract Documents to 90% 8 wks Thu 29/08/19 Fri 25/10/19

92 Prepare Construction Contract Documents to 100% 6 wks Fri 25/10/19 Fri 6/12/19

93 PART B - CONSTRUCTION SERVICES 565 days Thu 23/01/20 Thu 28/04/22

94 Construction Mobilisation 4 wks Thu 23/01/20 Thu 20/02/20

95 Tender Trade Packages 12 wks Thu 23/01/20 Thu 16/04/20

96 Building Certification 6 wks Thu 23/01/20 Thu 5/03/20

97 Construction 515 days Thu 20/02/20 Thu 17/03/22

98 Contingency 6 wks Thu 17/03/22 Thu 28/04/22

99 Practical Completion 0 days Thu 28/04/22 Thu 28/04/22

15/09

18/10

DPTI Project Risk Manager

DPTI Project Risk Manager

Project Team

Lead Agency

DPTI Project Risk Manager

DPTI Program Office

DPTI Project Risk Manager

Lead Agency

Project Team

8/05

15/05

DPTI Design Risk Adviser

Lead Agency

Project Team

31/01

16/04

16/08

6/04

19/08

17/05

24/05

24/06

11/07

Project Team

Project Team

DPTI Project Risk Manager

30/04

11/09

5/12

23/01

25/09

30/04

Project Team

DPTI Project Risk Manager

Project Team

28/04
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