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Previous Nursing Home Fire 

• Pacific Heights Nursing Home  
• Sylvania in Southern Sydney  
• Midnight 29 April 1981 
• 70 Residents 
• 17 Died 
• Caused by a cigarette discarded into a 

linen chute 
• Patient to staff ratio raised as a concern 
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QUAKERS HILL 

NURSING HOME FIRE 
 

• 18 November 2011. 

• Largest multiple fire fatality in over 30 years. 

•Many factors about the investigation of this fire 

are currently being played out in the court system 

and as such cannot be commented on.  
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QUAKERS HILL RESEARCH  
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Building Description and History 
 
• Quakers Hill Nursing Home built in 1981.  Having gone through a number of 

renovations and refurbishments. 
 

• At time of fire it had a capacity of approximately 100 patients and was equipped to 
care for elderly patients with varying degrees of dependency. 
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Construction 
 
• Single level brick for both internal and external walls and tile roof. 

 
• Internal brick walls - standard gypsum board (Gyprock™) glued over the top. 

 
• Floor  - Concrete slab over which standard vinyl floor covering was layed. 

 
• Ceiling  - Lined with a gypsum based product known as Fyrchek™ which has a fire 

rating of approximately one hour. 
 

• Roof space was constructed of a standard timber truss configuration.  
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Configuration 
 

• Four individual wings with a large common area in the centre where reception, nurses 
station, dining area and staff facilities were located forming a large “H” shaped 
premises. 
 

• Each wing was fitted with fire rated smoke doors that automatically close on activation 
of a fire alarm. These doors all worked correctly, thus isolating all four wings and 
preventing smoke from migrating from each wing into the central common area. 
 

• In addition to the smoke doors, fire separation walls were in places which were 
continuous from the floor to the peak of the roof effectively preventing fire from 
impacting on areas of the nursing home not involved in fire. Investigations revealed 
that these fire separation walls were effective in preventing fire spread through the roof 
space. 
 

• All rooms were air-conditioned individually with no ducting in the roof space. 
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Fire Incident Events 
 
• 18th November at approximately 5.00am Automatic Fire alarm (AFA) received. 

 
• Approximately 80 elderly patients of varying degrees of dependency and a staff of four 

at the time of the fire. 
 

• Investigation commenced shortly after the fire was extinguished, at approximately 
6:30am and continued through to the late afternoon of the following day.  
 

• Early investigations revealed that there were two separate unrelated seats of fire in 
two rooms of the nursing home. 
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Fire Incident Events 
 
• First fire - lit in a single unoccupied room,  confined primarily to the bed. This fire did 

not progress outside of this room due to the room door being closed by a member of 
the nursing home staff after finding the fire.  
 

• Second fire - lit at the opposite end of the premises approximately 50 metres away in 
an occupied room consisting of four beds, two of which were occupied. 
 

• This fire caused extensive damage but was confined to the western end of the nursing 
home.  
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Fire Incident Events – First Fire 
 
• Lit in Room 19, a single room that was unoccupied. This room contained an empty set 

of bedside drawers, an empty single wardrobe and a single adjustable hospital bed 
that had been made up in preparation for occupancy.  
 

• The bed dressings consisted of two cotton sheets, a synthetic blanket and synthetic 
bedspread as the top layer.  
 

• The mattresses throughout the nursing home were older style non fire retardant 
polyurethane foam with a vinyl cover. 
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Fire Incident Events – Second Fire 
 
• Lit in Room 3 of Wing A which contained 4 beds, three of these were occupied at the 

time of the fire.  
 

• Additional furniture in this room consisted of 4 single wardrobes, 4 sets of bedside 
drawers, 4 single chairs and various personal items such as pictures, reading material 
etc. The wardrobes and drawers contained varying amounts of personal clothing and 
toiletry items. 
 

• The mattresses in Room 3 were of the older, non flame retardant variety and were 
dressed in the same configuration as the bed in Room 19. 
 

• A small ensuite was located in both rooms with investigations suggesting that the 
doors to these amenities were closed at the time of the fire. 
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Investigations 
 
• Room 19 revealed that the room was unoccupied at the time and that the bed was the 

main fuel load. The fire appeared to have been lit at the head end where the majority 
of damage including consequential damage to the flower shelf above had occurred.  
 

• The walls and ceiling were all soot stained as was the rear of the entry door and the 
door to the small ensuite suggesting that both doors were closed while the fire was in 
progress. This room was declared off limits once all photographs and sketches had 
been completed. 
 

• Investigations then concentrated on Room 3 in Wing A where the most intense fire had 
occurred. This wing suffered extensive damage over its entire length. The majority of 
fire damage occurring in the roof space and the remainder of damage being that of 
heat, smoke and damage caused by water from firefighting.  
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Research 
 
• Two copies of each room were 

built affording investigating 
agencies, an opportunity to 
develop and subsequently test a 
number of theories surrounding 
the cause and origin of the fire 
as well as providing everyone 
involved an opportunity to 
observe the behaviour of the fire 
in a controlled environment. 
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Research 
 
• FRNSW  identified this as an opportunity to examine first hand, the viability and 

effectiveness of sprinklers in aged care facilities.  
 
• This was done with the co-operation of the FPAA who provided equipment and labour 

and installed a working fire detector panel and sprinklers in one of the rooms so that 
comparative burn exercises could be conducted.  

 
• The rooms constructed at Londonderry resembled almost perfectly the rooms that 

were encountered at Quakers Hill Nursing Home. Cost and time however, dictated that 
alternative materials had to be used for the construction of the test rooms.  
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Research 
The differences lay in the construction with the following substitutes used for the 

reconstruction burn: 
 

1. Internal walls of the nursing home were of a common brick construction with a single 
layer of standard plasterboard glued over the top. The test rooms were double lined 
with 16mm thick Fyrchek™ so as best to mimic the thermal properties of a brick wall.  
 

2. The concrete slab floor was substituted with 15mm thick Scyon™ cement sheet 
flooring over which was layed the vinyl floor covering. 
 

3. The roof section was constructed of sheets of zincalume™ roofing sheets, each 2 
metres long. This was to test the theory of the fire entering the roof space by way of 
penetration of the eaves and was done in place of the cement tiles that were in place 
at Quakers Hill Nursing Home. 

 
These three alternatives were the only alternatives employed for the test burn 
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Research 
 

• UNSW conducted extensive post burn analysis using Fire Dynamics Simulation (FDS) 
and Computational Fluid Dynamics (CFD) in a bid to reconstruct the event using 
computers 

 
• The FDS portion was adopted for the re-construction of the fire incident with the CFD 

techniques used to try to solve the fundamental equations of mass, momentum, and 
energy for each element in the enclosure giving a much wider scope of predictions with 
greater versatility. 
 

• Ignition of the bed was achieved with a standard “Bic” type lighter with flame applied to 
the bedspread and sheets of one unmade bed. 
 

• Once the bed was ignited, three pre-installed Closed Circuit Television (CCTV) 
cameras started recording the fires progress. This fire was allowed to continue until 
flash-over was achieved. This occurred after approximately 27 minutes.   
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Research 
 

• The sprinkler test revealed that activation of one sprinkler head above the bed closest 
to the door occurred after approximately 4 ½ minutes at a temperature of around 73oC.  
 

• This test also showed that the fire in a similar situation would likely be confined to the 
bed (area) of origin, possibly resulting in a dramatic reduction in mortality.  

 
• It was also noted that CO levels at bed height were elevated after sprinklers activated 

suggesting that turbulence generated by the sprinklers activating may cause the CO in 
the room to be “pushed” down from ceiling level. 
 

• More research is to be conducted in this area however, despite the possibility of 
increased levels of CO in habitable portions of a room, it would likely still save the lives 
of many others.  
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          LEGISLATION 
• On 1 January 2013 the “State 

Environmental Planning Policy 
Amendment” (Fire Sprinkler Systems) 
2012  under the Environmental Planning 
& Assessment Act 1979 was gazetted. 
 

• On 1 January 2013 the Environmental 
planning & Assessment Amendment 
(Fire Sprinkler Systems)  Regulation 
2012   was gazetted. 
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LEGISLATION 
• The former relates to amendments to 

the State Environmental Planning 
Policy( Exempt & Complying 
Development Codes) 2008. 
 

• The latter relates to a new Division(7B) 
and the inclusion of clauses 186H  to 
190A  which  call up………. 
 
 

 



27 

LEGISLATION 
• The requirement to install Fire  Sprinkler 

systems 
• Nominated completion date for works 

being either 1 Sept 2014 or 1 March 
2016 

• Postponement of requuired completion 
date 

• Must be installed to the Sprinkler 
Standard 
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LEGISLATION 
• Final occupation certificate to be  

provided to Sprinkler Implementation 
Committee 

• Requirements at nominated Completion 
date 

• Notices for non installation 
• Implementation committee 
• Applications for Complying 

Development Certificates &Construction 
Certificates 
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NOTICES 
NOTICE 

THIS FACILITY DOES NOT HAVE A FIRE 

SPRINKLER SYSTEM INSTALLED IN 

ACCORDANCE WITH THE ENVIRONMENTAL 

PLANNING & ASSESSMENT REGULATION 

2000. THIS REGULATION REQUIRES A FIRE 

SPRINKLER SYSTEM TO BE INSTALLED IN 

THIS FACILITY BY 1 SEPTEMBER 2014. 
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NOTICES 
NOTICE 

THIS FACILITY DOES NOT HAVE A FIRE 

SPRINKLER SYSTEM INSTALLED IN 

ACCORDANCE WITH THE ENVIRONMENTAL 

PLANNING & ASSESSMENT REGULATION 

2000. THIS REGULATION REQUIRES A FIRE 

SPRINKLER SYSTEM TO BE INSTALLED IN 

THIS FACILITY BY 1 MARCH 2016. 
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NOTICES 
• In addition to the previous notices and 

the requirement to have these notices 
displayed in any facility that does not 
have a fire sprinkler system installed 
Clause 186P(1) (2)& (3) requires 
notices to be erected:- 

•  at the front entrance to the building and  
•  on their website  
• until the sprinkler system is installed 

and must be in place by 30 April 2013  
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Fire Sprinkler Standard 
• A Fire Sprinkler Standard as referenced 

in E1.5 of the Building Code of Australia  
endorses the following Australian 
Standards 

• AS 2118.1  Automatic fire Sprinkler 
systems 

• AS 2118.4 Residential Fire sprinkler 
systems 

•  AS 2118.6 Combined Sprinkler and 
hydrant systems 
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Fire Sprinkler Standards 
• In an existing Facility or one  with a 

CDC prior to 1 May 2014 either a 2005 
or  2012 version of AS 2118.4 may be 
used. 

• For all facilities with a CDC after that 
date only the 2012 version of the 
Standard can be used. 

• Must Comply with the provisions  of 
section 4 of the Standard  
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Fire Sprinkler Standard 
• Section 4 States: 
• A fire sprinkler system must be installed  

throughout the building  in a facility  that 
contains residential area and include 
any concealed  spaces to control the 
growth and fire  spread appropriate to: 

• Size of the Compartment 
• Function & Use of the building 
• The fire Hazard 
• The height of the building 



36 

Fire Sprinkler Standard 
•  The number, mobility and other 

characteristics of the occupants that 
may affect their ability to evacuate the 
building  in an emergency. 

• Sprinkler  protection is not required in: 
• Non residential areas provided these 

parts are: 
• Located in same storey or storeys 

above  the residential area    and 
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Sprinkler Standard 
• Separated from the residential part by 

barriers( walls& Floors) that have an 
appropriate FRL to the spread of fire 
with any openings also protected. 

• The system must be monitored by an 
approved AFASP 

• Minimum FRL 120/120/120 required 
between residential and non residential 
areas 
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Sprinkler Implementation 
Committee 

• The SIC has been  formed with   6 
members from the following authorities 

• Member of the Department of Planning 
• Member of F&R NSW 
• Member Aged Care Association 
• Member of FPAA 
• Member Seniors Community NSW and  
• One of which will be elected Chairperson 
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Role of the SIC 
• Determine the  form of implementation 

required 
•  review implementation plans and 

progress reports 
• Publish these plans on Dept’s website 
•  Determine applications for 

postponement 
• Monitor progress and compliance of 

Regulations 
• Assess alternative Solutions 
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ALTERNATIVE SOLUTIONS 

 • Where an alternative Solution is sought  
to the DTS provisions the Certifying 
Authority must obtain the following  
documents issued by a Fire Engineer 
before issuing a CDC or Construction 
certificate 

• A compliance certificate  that certifies 
the Alternative Solution complies with 
the performance requirements of this 
standard and the BCA                and 
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ALTERNATIVE SOLUTIONS 
• A written report that includes a 

statement  that the Alternative Solution 
complies with the Performance 
requirements of this standard  and the 
BCA. 

• Details of the Standards and the 
Legislation is available on the Dept of 
Planning Website: 
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Residential Sprinkler 
Systems  

Purpose & Principles 
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Residential Sprinkler –  
defined as:  

 
• A fast response automatic sprinkler 

which has been specifically listed for 
use in residential occupancies and 
installed in accordance with the 
applicable listing and the manufacturers 
technical data sheets . 
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AS2118 Part 4  
Residential Sprinklers 

Standards Development 
• Based on NFPA 13R. 
• Up to four storeys 
• Referenced in the BCA. 
• Currently AS 2118.4-1995. 
• Maintenance AS 1851-2005 Clause 

2.4.2. 
• Public Comment May 2007 
• Publish 4th quarter 2007 
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AS 2118 Part 4 Residential Sprinklers 
Technical Features - 

• Provides a degree of life safety and property 
protection for occupants of low-rise (4 storeys or 
less) Class 1b, 2, 3 and 9c buildings as defined in 
the BCA. 

• Building protected throughout except for CS’ less 
than 200 mm deep, non-combustible CS’, 
cupboards/wardrobes less than 3 square metres, 
toilets and bathrooms, open porches and balconies 
and fire isolated stairways. 

• Companion smoke alarms essential. 
• Full hydraulic calculation required. Maximum floor 

area 5000 square metres per installation 
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AS 2118 Part 4 Residential Sprinklers 
• Water supply minimum capacity at least equal to 

total demand for all services for 30 minutes. May 
be unboosted or boosted town main drinking 
supply, unboosted or boosted town main 
recycled supply, direct connection to hydrant 
system, storage tank and pump, pressure tank, 
or common domestic service and sprinkler tank 
with separate pumps and at least 7,200 litres 
reserved for sprinklers. Reticulated supply to be 
capable of hydrant flow of 600 L/min in excess of 
sprinkler demand. 
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AS 2118 Part 4 Residential Sprinklers 
• Based on simultaneous operation of most 

hydraulically disadvantaged sprinklers within any 
enclosure, up to a maximum of 4. Design flow to 
correspond to number of residential sprinklers in 
simultaneous operation, but not less than 200 
L/min. 

• Spacing requirements detailed for pendent, flush 
and concealed residential sprinklers. Detailed 
treatment of obstructions to distribution. 

• System interface diagram required. 
• Commissioning requirements included. 
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Sprinkler Head Activation –  
68o (red) Bulb large orifice  
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Sprinkler 
Control Valve Set 
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RESIDENTIAL Sprinkler Head  + 
Undersized Dropper 
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Just activated by fire 
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THANK YOU 
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