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Introduction
 

Secure quarantine facilities are a cornerstone 
requirement of any classical biological control 
program, allowing researchers to undertake host 
testing of foreign organisms and ensuring security 
control of any unintended organisms in imported 
packages.  Quarantine requirements have changed 
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Abstract
 
Two of Australia’s leading weed biological control groups, from the Queensland Government’s 
Alan Fletcher Research Station and CSIRO’s Long Pocket Laboratories, recently relocated 
to the new world-class Ecosciences Precinct at Dutton Park, Brisbane.  There they share 
a purpose built quarantine facility of QC3 standard.  Built on the level 5 rooftop of the 
Precinct, the 400 m2 quarantine facility has six research suites, each consisting of an 11 m2 
laboratory and a 30 m2 air-conditioned glasshouse.  These research areas are supported by 
controlled environment rooms, storage areas, a room for controlled environment cabinets 
and an unpacking room.  One research area is isolated for working with plant pathogens 
or extremely small arthropods requiring “shower out” procedures.  Special features of this 
state-of-the-art facility include double glazing of laminated glass of the glasshouses, HEPA 
filtration, “pass through” autoclaves and fumigation chamber, and a heat transfer, continuous 
treatment system for liquid waste. The QC3 facility includes dedicated mechanical services 
rooms on the loft above and the floor below for easy access for maintenance. Approximately 
3000 m2 of non-quarantine on-site plant growth facilities support the QC3. The facility was 
approved as a QC3 facility at its first inspection.  The immediate approval of the facility was 
attributed to several factors, including benchmarking existing quarantine facilities world-
wide, high standards of materials and building expertise, and detailed communication 
between project staff, certifying agencies, construction and specialist consultants and 
scientists throughout the whole process.  Within the next few years, this facility will become 
one of only two quarantines in Australia designed for weed biological control research.

over time and will continue to change into the future, 
probably with tighter controls.  When Koebele sent 
his first insects (without any host testing) to Hawaii 
in 1902 (Perkins and Swezey, 1924) the packages 
were first opened in the corridor before someone 
suggested that it might be better to open them in a 
room with the door closed!  By the time insects for 
prickly pear were brought to Australia in the 1920s, 
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sterilized by heat and areas within the quarantine 
envelope are built to air-tight standards and are held 
at negative air pressure.  While QC3 gives a high level 
of certainty of containment, it has the disadvantages 
that it is sophisticated, expensive-to-build and incurs 
high running and maintenance costs.

Pathogen (Micro) area
Regulatory authorities advised that QC4 

level was necessary for certainty of approval to 
import exotic pathogens but that pathogens might 
be approved on a case by case basis for a QC3 
quarantine, providing certain extra features were 
present.  Those features included a shower-out for 
exiting staff and heat treatment of liquid waste.  It 
was therefore decided to separate one suite of the 
facility from the others and to provide this suite with 
its own entrance (Figure 1).  This suite was to be 
reserved firstly for pathogens, tiny arthropoda such 
as mites or thrips, or any other agent requiring extra 
caution or separation from the other projects.

Insect (Macro) area
This area, with one common entrance and 

five independent research suites, is designated for 
standard insect work (Figure 1).  Each suite includes 
a small laboratory attached to a 30 m2 glasshouse with 
refrigerated air conditioning.  In addition to these 
suites, the Macro area has shared spaces including 
three controlled environment rooms (CERs), a room 
housing four controlled temperature cabinets, an 
unpacking room, and a storage room.  

Waste Disposal
We were advised by the regulators that heat 

sterilization was the preferred option for treatment 
of liquid waste.  This was problematic because of 
energy costs and particularly because a facility with 
several glass houses could generate considerable 
quantities of liquid waste.  There were then issues 
such as continuous versus batch systems to consider.  
The best option appeared to be the selection of an 
Actini® with its continuous flow, heat transfer system.

Most solid waste would be treated by sterilization 
in pass-through autoclaves.  Each area has such an 
autoclave.

Some solid wastes, laboratory equipment such 
as insect cages, books or other paper products can 
be removed from the quarantine though a 3-door, 

a special quarantine area (though crude by today’s 
standards) had been constructed at what became 
the Alan Fletcher Research Station in Queensland 
(Dodd, 1940).  Today a very high standard of 
quarantine containment is required in all countries 
with significant biological control programs 
(Radcliffe et al., 2003; Agostino et al., 2004; Ferrar et 
al., 2004; Anon, 2005; Adair and Irwin, 2008).

Quarantine facilities have also assumed greater 
importance with time because budgetary constraints 
have resulted in a greater proportion of total research 
being undertaken in the home country and because 
there is a much higher requirement to test against 
native plant species (Fisher and Andres, 1999).

Strong investment in new quarantine facilities 
over the last decade or so has resulted in new 
facilities for biological control being constructed 
in Canada (De Clerck-Floate et al., 2000), England, 
South Africa, New Zealand, Brazil and the United 
States.

This paper describes a new quarantine facility 
constructed within the $270 million Ecosciences 
Precinct, which replaced quarantine facilities at the 
Queensland Government’s Alan Fletcher Research 
Station and CSIRO Ecosystem Science’s Long Pocket 
Laboratory.  The Ecosciences Precinct itself is a 
newly constructed, state-of-the art science facility 
housing approximately 1000 scientists and staff from 
CSIRO, two Queensland Government agencies, and 
the University of Queensland.  It was developed 
to replace several aging research facilities in the 
Brisbane area and forms part of a science corridor 
within South East Queensland.

Quarantine Philosophy

Quarantine Level
Very early in the planning and after advice 

from the regulating agencies it was decided to build 
the entire quarantine at the Australian Quarantine 
and Inspection Service (AQIS) defined Quarantine 
Containment level 3 (QC3).  A major consideration 
was that future quarantine requirements may be 
more stringent and retrofitting an existing facility 
to a higher standard is very undesirable.  Essential 
features of QC3 are that there is an interlock 
space at the entrance, exhaust air is HEPA-filtered 
(meaning that glasshouses can’t use evaporative 
air conditioning systems), liquid waste must be 
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pass through fumigation chamber.  This chamber is 
of generic design and is capable of using any one of 
several fumigants.  A hazard and operability study 
(HAZOP) is presently being undertaken before the 
fumigant of choice, methyl bromide, is used.  

Management
The Ecosciences Precinct quarantine facility 

replaces two facilities; the Queensland Government’s 
Alan Fletcher Research Station and the CSIRO’s 
Long Pocket Laboratory and now houses teams 
from both agencies.  The new facility is managed as 
an integrated shared facility to maximize resources 
and functionality of the facility.

The Quarantine Manager, jointly funded 
by CSIRO and the Queensland Government, is 
responsible for the functioning of the infrastructure 
and adherence to protocols of all personnel using 
the facility, regardless of their affiliation.

Standard Operating Procedures (a 100 page 
document) detail quarantine protocols and 
procedures for quarantine users and maintenance 
staff. 

Collaboration
This QC3 facility is one of the most innovative, 

leading-edge structures built within the Ecosciences 
Precinct. Successful commissioning of the facility 
means CSIRO and Queensland Government 
scientists now work together to develop safe and 
sustainable methods to manage the spread and 
impact of the worst weeds and insect pests which 
threaten the environment and Australia’s rural 
industries.

Because of the structural complexity in QC3 
laboratories and glasshouses, the need to meet 
very high containment standards and requirement 
for certification through the AQIS, these types of 
facilities have a high risk of building failure.  

Collaboration and cohesive communication 
were critical success factors for the design, 
construction, certification and commissioning 
processes for the QC3 facility at the Ecoscience 
Precinct.  This was achieved by continual engagement 
and regular feedback loops, scheduled workshops 
and programmed visual inspections by CSIRO 
and Queensland Government scientists (users), 
consultants (architects, mechanical, electrical, 
hydraulics engineers and other specialists) and 

construction teams throughout the six years from 
project brief to construction completion.  In addition, 
scientists were actively engaged in benchmarking 
world’s best practices in QC3 construction and 
working with consultants and the construction team 
to test and source suitable materials and construction 
methodologies, including problem solving with 
regard to infrastructure technologies such as heat 
treatment and material containment. A List-server, 
which is still operating, was set up to facilitate 
email discussion about quarantine problems with 
quarantine managers around the world.

Maintenance
Discussions with other quarantine facility 

managers taught us the importance of building 
a structure with easy access to all associated 
mechanical, electrical and hydraulic equipment. 
We built a floor above the facility in which some of 
this equipment is housed. A floor below the facility 
houses much of the remaining equipment. 

Supporting infrastructure
The quarantine is supported on the rooftop by 

both airconditioned and evaporatively cooled non-
quarantine glasshouses and shadehouses.  These are 
used to grow test plants and also to mass rear insects 
approved for release.  All of the rooftop infrastructure 
is supported by potting areas in the basement.

Some Design Details

The Actini® liquid waste system
Liquid waste from the quarantine facility is 

decontaminated by passing through an Actini® 
system that treats the liquid by holding it at 145°C 
for 260 seconds.  Energy consumption is minimized 
by a heat transfer system.  The system is capable of 
treating 4000 L per week, which generously allows 
for contingencies.  In addition a storage tank can 
hold 4000 L of untreated waste.

Autoclaving
Pass-through Getinge® autoclaves with 415 L 

sterilizing chambers service both Micro and Macro 
areas. They are programmed so that the outer door 
can only be opened after a sterilizing event has taken 
place. The requirement for sterilization is 121ºC for 
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15 minutes if the core temperature is measured and 
121ºC for 30 minutes where the core temperature is 
not measured. 

Fumigation
The fumigation chamber has been built to use a 

number of approved fumigants.  It is a custom built, 
pass-through chamber that services both Macro 
and Micro areas. This is achieved by the three door 
design. These doors are sequenced electronically 
to prevent cross contamination between Macro 
and Micro areas and to ensure that contaminated 
material is fumigated before the outer door is 
opened. In essence, once either of the inner doors is 
opened a fumigation event must occur before any of 
the other doors can be opened. Once a fumigation 
event has occurred and the chamber has been 
unpacked from the outside, it can be used as a pass 
back facility to take materials and equipment back 
into the quarantine areas.
 
Air handling system

There are 18 air handler units in the facility, with 
all glasshouses and all CERs having independent 
units. This design, and also the manipulation of 
supply and exhaust dampers, allow each suite to be 
fumigated separately by either injecting gas (through 
dedicated fumigation ports) or heating liquid 
formaldehyde (using dedicated power points) while 
allowing the remainder of the facility to operate 
normally. 

Negative pressures are achieved with a Variable 
Speed Device system, maintained at -15 Pa in the 
external corridor, -25 Pa in the airlocks, -50 Pa in the 
internal corridor, -65 Pa in laboratories and Macro 
CERs and -75 Pa in the glasshouses and Micro area 
CER.  

All exhaust air is passed through HEPA filters 
situated in plant rooms on Level 4, Level 5 and the 
loft above and outside the quarantine envelope. 
There are 39 HEPA filters mounted in 21 stainless 
steel HEPA boxes that can be opened on the clean 
side for annual integrity testing.  

Glasshouses
The glasshouses are each 30 m2 in size and are 

provided with compressed air, carbon dioxide and 
reverse osmosis water. Liquid waste drains from the 

centre of each room to the Actini® treatment system. 
The roof of the glasshouse has a 27° slope from 4.5 
m high on the south side to 2.7 m high at the north 
side. 

The roof is shaded by a retractable internal blind 
controlled by a pneumatic device. Its operation is 
controlled from the Building Management System 
(BMS) using an algorithm based on ambient 
temperature, humidity and solar radiation measured 
by an independent weather station in the building. 
The BMS can be over-ridden by the user. External 
roll up blinds have been retrospectively fitted on the 
vertical glass walls to intercept radiant heat, which 
was a problem particularly in the winter months.

The glasshouses are fully enclosed in a double 
glazing system. This allows a panel of the inner or 
outer glass to be replaced, in the event of damage, 
without disruption to the building function. An 
entire prototype glasshouse was built to test the 
system before construction. The internal laminated 
pane of glass consists of one 4 mm thick layer of 
glass on each side of a 1mm PVB layer. The external 
laminated pane of glass consists of one 5 mm thick 
layer of glass on each side of a 4mm PVB layer. A 
replaceable desiccant prevents condensation in the 
300 mm space between the glass panes. 

Laboratories
Each laboratory is fitted with a sink, benches, 

under bench cabinets, above bench shelves, and a 
space for an item of equipment such as a refrigerator. 
Each laboratory is 11 m2 except the Micro laboratory, 
which is 18 m2 to fit the various additional pieces of 
equipment needed for working with plant pathogens. 
Each laboratory is provided with compressed air and 
carbon dioxide.

Controlled Environment Rooms
There are four CERs, varying in size from 9 to 12 

m2. Each has its own air handling and dehumidifying 
unit and is illuminated by 24 metal halide lamps 
housed in a space above the room, separated by a glass 
barrier ceiling which allows the light to penetrate but 
isolates the heat generated by the lamps. Maintenance 
of the lamps is from outside the quarantine envelope. 
We have experienced excellent growth of tropical 
plants in the rooms. Each CER is provided with 
compressed air and reverse osmosis water. 
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Entry and Exit
Each quarantine area is accessed by passing 

through the airlock and change room, which are 
accessed from a foyer outside the quarantine envelope. 
On entry, the first room (airlock) in each quarantine 
area is blackened and is kept dark except when in 
use. This airlock is fitted with a black light insect 
trap. The outer door of this airlock is considered the 
boundary of the quarantine envelope. The next room 
is a changing room. Electronic locks ensure that 
only one door in a set of airlocks can be opened at 
any one time. An air curtain operates above the door 
from each change room to the corridor within their 
respective quarantine areas.

Toilets
A toilet is provided only in the Micro area because 

staffs are more likely to remain in quarantine for long 
periods when shower out protocols apply. The toilet is 
for urination only because the Actini® system cannot 
handle paper. 

Safety
Emergency door release buttons for all interlocking 

doors, push buttons to isolate reticulated services such 
as gas, water and electricity, automatic exhaust of the 
fumigation if a leak is detected in the fumigation chamber, 
and visible and audible alarms for pressure deviations 
have been installed to enhance personal safety. All these 
devices and other sensors throughout the areas of the 
quarantine are monitored though the BMS.  High priority 
BMS alarms are sent to the SMS alarm messaging service, 
resulting in callouts any time during the day or night. 
In addition, an intercom system provides immediate 
communication to the security desk.
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Figure 1.  Schematic diagram of the quarantine facility




