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Time for TFT to Trigger an IMPULSE…
The Ultimatic Series of Automatic
Nozzles with a Flow Range of
40-500 lpm @ 7bar or 5bar

The METRO 0 Series of Fixed
Gallonage Nozzles with Flow
Choices of 75, 150, 230 or 380 lpm
@ 7bar

...REALLY!

The METRO 1 Series of Fixed
Gallonage Nozzles with Flow Choices of
227 to 700 lpm at 7, 5 or 3bar

17 - 19 January 2016, Dubai

The MidMatic Series of Automatic
Nozzles with a Flow Range of 260-760
lpm in 7, 5, or 3 bar

Stand No: 2-H24
USA Pavilion

The MidForce Series of Dual Pressure
Automatic Nozzles with a Flow Range
of 260-760 lpm in 7, 5, or 3bar

IMPULSE™ TRIGGER VALVE SYSTEM

The innovative integration of a trigger actuator with TFT’s
globally recognized slide style of valve, provides complete
nozzle operator flow control with only a single hand, allowing the
other hand to consistently control stream pattern selection. The
trigger controller operates smoothly and easily throughout the
nozzle’s rated flow and pressure range, and offers the ability to
hold multiple valve positions at the operator’s discretion. The
unique ergonomic pistol grip compliments the trigger valve
design and greatly reduces operator fatigue.

Inlet
Debris Screen

Integrated Slide Valve

Trigger
Valve Control
With Lock
Ergonomic Grip

CLOSED

HALF WAY

OPEN

• Ergonomic Pistol Grip w/available color coding
• Trigger Valve Controller w/optional flow lock
• Integrated Slide Style Shut Off Valve
• Front Protective Bumper with Multiple
Fog Tooth Designs

®

www.tft.com • 800 348-2686

Task Force Tips is a Worldwide Leader
in the Design and Manufacture of
High Performance Fire Fighting Equipment
®

Wildland Fire

Nozzles, Valves and Shutoffs
Class A Foam Equipment

Handheld Nozzles
Fixed, Selectable Gallonage
and Automatic Nozzles
Low Pressure, Pulsing and
Compressed Air Foam Nozzles

Water Supply

Intake and Discharge Valves
Large Diameter Hose Hardware,
Appliances and Manifolds

Fire Apparatus
Equipment

Manual and Remote Controlled
Deluge Monitors and Nozzles
Portable and Transportable Monitors
Pump Intake Valves, Manifolds
and Appliances

Industrial Fire

Fixed and Remote Controlled
Deluge Monitors and Nozzles
Foam Injection and Application Equipment
Large Diameter Hose Hardware,
Appliances and Valves

Firefighting
Foam Equipment

Eductors, Aspiration Nozzle Attachments
Self-Educting Nozzles

www.tft.com
+1.219.548.4000
MADE IN U.S.A.

facebook.com/TaskForceTips
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Fire Touchscreen. Remote Control Terminal. Active Maps.

TouchControl is Advanced’s new touchscreen
remote control terminal & repeater. It delivers
network monitoring and control as well as
active maps and zone plans, all in a package
that enhances any architectural environment
and is easy to install and configure.

TouchControl includes all the control
and indication options you’d expect from
Advanced, all managed via its unique 10”
HD interface. For the first time there’s a fire
system touchscreen that looks as good as
it performs.

To book a demo or for more info visit touchcontrol.advancedco.com

Tel: +44 (0)1670 707 111 Fax: +44 (0)1670 707 222
Email: sales@advancedco.com Web: www.advancedco.com

EDITORS COMMENT

Embrace the Younger Generation
No matter what age you are there is always a younger generation behind you. Too often we
don’t think they are contributing as much as we did at their age. Let’s start from the basic
fact that children are born to replace us and in most cases they will one day; you will have
retired and they will be running the country, town and/or fire station.
o let us figure out how we can give
them the benefit of our experience,
wisdom and knowledge and
how we can also benefit in turn from their
experience, wisdom and knowledge without
falling into this traditional old mind set;
“The younger generation now live in
luxury, they have bad manners, contempt
for authority, they show disrespect for
elders and love chatter in place of exercise”
a quote incorrectly attributed to Plato
in 300BC. But according to Cambridge
professor Kenneth Freeman as far back
as 1907 this was identified as being
attributed to many notable people
throughout the ages.
Those of you in the middle of your career
will find there is always a younger and older
generation. The forty year old Station Officer
thinks that the thirty year old fire fighter
has a lot to learn and that the sixty year old
Superintendent is old school. Now imagine
what the firefighter and superintendent
are thinking?
There are two ways to face this issue,
one is to leave it as it is and each generation
has to learn the hard way or, alternatively
acknowledge that you will be superseded
and engage with those coming up behind
you. Notice I didn’t use the words assist,
help, mentor or advise because all these
processes are usually one way. However,
listening and talking across different
generations will see each benefit from the
wisdom of the other.
This type of change in the culture of
a rank-based organisation is not easy.
As I said before, it has been going on for

S

Neil Bibby
AFSM, FAICD, MIFireE
Editor

Neil can be contacted at
neil.bibby@mdmpublishing.com
or via LinkedIn – Neil Bibby.

thousands of years and a small example
of how hard it is exists in the promotional
system within Emergency Services, that is,
leadership roles are traditionally a function of
age. I am not saying agencies don’t promote
on merit, but I’m saying that the systems
mean that you will be old when you get to
the top. You would have to say, looking at
the EM incumbents that this is rife in the
Asia Pacific region. The rank system with
one step at a time and a healthy stay at each
level ‘to get experience’, makes it difficult for
young leaders to emerge. Also the inability
of emergency services to flatten their
rank structure results in this perpetuating
into the future. I can count on the fingers
of one hand the number of people that
have jumped a rank and all of these have
come from another agency and not been
promoted from within. It may be worth
looking over the fence into the commercial
world where young leaders have a greater
chance of stepping up to the plate.
Don’t get me wrong, there are many
excellent leaders in the so called older
generation, I’m just saying we have
systems in place that may be mean that
we are not achieving the benefit of all
available leaders in the pool.
There are a number of standout agencies
that are looking at fast track programs and
youth leadership initiatives that should be
encouraged and copied. It is one of those
things that should be showcased at industry
conferences to get the message across.
Never forget the younger generation is
the future and it is your role to make their
climb easier.

Those of you in the middle of your career will find there is
always a younger and older generation. The forty year old
Station Officer thinks that the thirty year old fire fighter has a lot
to learn and that the sixty year old Superintendent is old school.

Subscribe at www.apfmag.mdmpublishing.com/subscribe
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COLTRACO
LJ I t r a S O n i C S

I since 1987

Know your cylinders are full
24 hours a day, 365 days a year
The Permalevel® Multiplex ensures fire suppres
sion systems are always fully operational, 24
hours a day, 365 days a year.Capable of pro
tecting hundreds of cylinders and with remote
functionality, you can have peace of mind your
critical assets are safe from anywhere in the

17th - 19th January 2016
Dubai, UAE
Meet us at Stand # 6-B38

world.Accuracy at 1/8".
Works on all common fire suppression agents
T

™

including: CO2, FM-200 ", NOVEC 1230, old
Halons such as 1301 and 1211, FE-13™ ,
FE-25 ™ , FE-36™ , HFC-225 & 227.

PERMALEVEL ™ MULTIPLEX
46 Mount Street Mayfair London England
+4 4 2 0 7 6 29 84 7 51c o l t r a c o .c o m

enquire via telephone or email sales@coltraco.co.uk
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After Years of Complacency,
Reform has Arrived
Despite years of denial from the building, construction and fire protection industries,
and little interest in meaningful reform from governments, a recent wave of publicity
surrounding non-conforming products and poor practices means all options are now
on the table to solve the crisis of confidence around Australian building safety.

Scott Williams
FPA Australia CEO

imes certainly have changed. It
wasn’t so long ago the notion that
governments would take up issues
of non-compliant building products would
have been laughable. And yet today we have
multiple government inquiries into just that
issue. Outcomes of these inquiries and other
building and construction legislative reviews
will send shockwaves through the building,
construction and fire protection industries
– and with good reason. As an industry we
must now decide our own destiny, before
governments decide it for us.
In Victoria, hundreds of buildings in
Melbourne’s CBD are being investigated
for non-compliant cladding products at
precisely the same time that a new Building
Act is being drafted. Due to these high
profile issues it is not facetious to imagine
that the new Act may pave the way for
state-based accreditation or licensing of
building practitioners.
There is much internal rancour among the
players in Victoria, with many unhappy with
the performance of regulatory bodies and
councils. The Victorian Coroner has been
dragged into the fray, and the Ombudsman

T

will no doubt soon be once again forced
to investigate the regulation of the building
industry. The gift of clairvoyance is not
required to see that the Victorian building
and construction industry will have more
reviews and investigations in its future, but
it is action that is needed, not investigation.
The industry’s flaws are plain to see and
well-known to all involved.
New South Wales faces its own
upheaval. The most recent review into
the Building Professionals Act has
recommended sweeping changes to the way
individuals are recognised for their skills and
competence. At the same time a Coronial
Inquest into the Death of Pinkang (Connie)
Zhang in the tragic Bankstown apartment fire
of 2012 has echoed many of the sentiments
of the Act Review as well as recommending
changes to the Building Code of Australia
(BCA) to require all apartments under 25
metres to have automatic fire sprinklers in
residential areas: a reform long championed
by FPA Australia.
At the federal level a Senate inquiry into
non-conforming products will soon conclude
and will likely recommend changes to the
way building products are approved and
sold in Australia. At the same time, a recent
meeting of federal, state and territory building
ministers voted to consider changing the way
evidence of suitability is demonstrated in the
BCA to better reflect the potential safety risk
of products. The meeting also recommended
the Australian Building Codes Board
consider whether sprinklers on apartment
balconies should be included in the Code.
FPA Australia advocates for meaningful
fire safety reforms every day, however, as an
industry and as an Association, we can only
provide guidance to these political inquiries,
reviews, investigations and committees.
We cannot chart their course, nor can we
perfectly predict their outcomes.

Subscribe at www.apfmag.mdmpublishing.com/subscribe

What we can do as an industry, indeed
what we must do, is get prepared – because
change is coming.
For example, it is certain that, in the
future, all individuals working on lifesaving
fire protection systems and equipment will
require some form of accreditation. It is
absurd that this is not already the case. In
addition, it is certain that, at some time in
the future, the nature of building design and
approval will change so that only trained,
competent and accredited individuals will
be able to design, install, commission and
certify important life safety measures in
Australian buildings.
We can be certain of these changes,
because the community already expects
they are in place. The rolling media interest
in the safety crisis in Australian buildings
highlights community disbelief and dismay
that these safeguards do not exist.
Too many people have either died
tragically or come terrifyingly close to losing
their lives as a result of poor practices in the
building and construction industry; practices
which have been shown to be out of step
with community expectations. The media has
rightly highlighted these concerns, politicians
have become nervous, and now suddenly all
options for reform are on the table.
We can only hope that whatever
changes come will lead to better fire
protection outcomes for the community.
But, come what may, we can only guarantee
our industry’s future by ensuring our people
are trained, competent and professional
now. In the new built environment the most
successful companies and individuals will
be those that saw this writing on the wall
early and responded, before their hands
were forced.



For more information, go to
www.fpaa.com.au
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News
Head-to-toe Marine Firefighter PPE
the Arabian Gulf. To meet the exacting
standards demanded by operating
companies, the PPE supplied is routinely
required to meet the European Marine
Equipment Directive 96/98/EC (MarED)
as well as the relevant EN Standard
with enhanced accreditation through
Wheelmark Certification.
Fleet Suits to meet both EN469:2005
Levels 1 and 2 both include a yellow
lightweight flame retardant outer layer.
With a fleece lined high collar, plain cuffs
and combination zip and velcro front
fastenings, the coat is lightweight and
ergonomically efficient allowing ease
of movement in frequently difficult
operating environments.
The comprehensive head-to-toe set of
garments includes a helmet incorporating
an integrated internal goggle visor and
exterior visor manufactured to EN443 and
EN14458. The rubber fire boot includes
a safety toe cap and anti-perforation
mid-sole and is manufactured to EN ISO
15090 Type 3. A new structural glove is a
combination of a silicone coated Kevlar
palm with a Nomex® back incorporating
knuckle protectors married to a Goretex®
moisture barrier and manufactured to meet
EN659:2003 + A1:2008 + AC:2009.



7 Image courtesy of Bristol Uniforms

Bristol’s marine firefighter PPE, its Fleet
Suit, has been expanded with the addition
of compatible helmets, boots and gloves
providing a comprehensive head-to-toe
personal protection solution of marine
firefighters. All garments in the range are
certified to MarED standards.
Operating internationally, meeting
the needs of marine firefighters requires
specialised clothing which will protect
firefighters at sea in a variety of situations
but which focus primarily on offshore oil
and gas exploration rigs and production
platforms as well as shipboard fires
arising from collisions and cargo fires
and explosions. The principal features
of marine firefighter PPE include the use
of fabrics, garment structure and design
which combine to protect against the
hazards most associated with fires at sea.
These hazards include a combination
of proximity to heat and flame and
prevailing, and unpredictable, weather
conditions which often include driving
rain, snow and ice, high winds and severe
exposure to the elements.
Bristol’s Fleet Suits have been
supplied to many of the world’s leading
oil and gas exploration and production
companies operating in offshore locations
as different as the North Sea and North
Atlantic to operations off West Africa,
South America, Eastern Pacific and

For more information, go to
www.bristoluniforms.com

Harcor Rapidly Reducing Temperatures
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body temperature almost anywhere, at
a staging area, on the fire ground, in any
urban or rural situation.
Forearm and hand submersion
method proves to be the best. Numerous
studies from around the world including
Australia, Canada, US and the UK, show
the significant advantage of arm cooling
over ice packs, cooling vests, misting and
other forms of passive cooling.



7 Image courtesy of Harcor

Combat Firefighter heat stress with the
only small, compact, low cost and portable
Firefighter arm immersion cooling product
on the market. Studies have found that
forearm immersion in temperate water
is more effective in lowering core body
temperature than passive cooling, mist
sprays or cooling vests. The patented
Harcor Arm Cooler Harness has been
designed and developed by Firefighters
for Firefighters. The small and compact
design of the Harcor Arm Cooler Harness
means Firefighters can reduce their core

For more information, go to
www.harcor.com.au
www.apfmag.com
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Coil-Lok P/N #1021
SYSTEMS

•Extension Cords •Hydraulic Hose •Pike Poles
•Multiple “D” Handled Tools •Chains
•Tow Lines •Coiled Cables
For Pricing Or More Information Please Contact Us At:

Toll-free: 888-514-0083
www.pactoolmounts.com

News
CFPA-Asia October Meeting and Visits

 Sichuan Fire Research Institute
High-rise fire test building and newly
developed railway tunnel test facility.

 Tianjin Fire Research
Institute combustible
facade testing rig.

7 Images courtesy of CFPA-Asia

The Confederation of Fire Protection
Associations – Asia (CFPA-Asia) attended
the China Fire 2015 the 16th International
Fire Protection Equipment, Technology
Conference and Exposition in Beijing
in October. China Fire is the largest
international fire protection exposition in
China, and offered visitors and opportunity
to attend a number of seminars as well
a large indoor and outdoor exhibition.
The CFPA-Asia executive held their
Executive committee meeting whilst in
Beijing which was hosted by China Fire
Protection Association.
The executive developed the 2016
activities, considered training and
education arrangements and development
of policy and position statements.
The validity period for the positions
on Locking of Exit Doors, Maintenance
of Fire Safety Systems and Single Station
Smoke Alarms was extended until
1 December 2016
It was also agreed to develop
guidelines for consideration at the May
2016 meeting on Practitioner accreditation
and Combustible facades. The Sendai
Framework for Disaster Risk Reduction
2015-2030 adopted at the Third UN World
Conference in Sendai, Japan, on March
18, 2015 was discussed The Sendai
Framework is the successor instrument

to the Hyogo Framework for Action (HFA)
2005-2015: Building the Resilience of
Nations and Communities to Disasters.
This framework will be further considered
at the next meeting in Melbourne
Australia, in May 2016 as will promotion of
International Earthquake Shakeout day.
Some members also travelled to Tianjin
Fire Research Institute and Sichuan Fire
Research Institute.

At Tianjin, members met with Director
Zhang Qinglin and staff of the institute
including Deputy Directors Han Weiping
and Zhangshao Yu and Vice president
Zhang Shaoyu who also represents China
Fire Protection Association with CFPA-Asia.
The Tianjin visit provided an opportunity to
discuss passive fire testing and work being
carried out on combustible face cladding.
In Chengdu, members met with Director
Li Feng and other senior staff including Lu
Guojian, Janjun Liu, Zhang Zejiang and XinGuo Ge. Again there was much interest in
work on combustible facades but also high
rise building fire testing, railway carriage
and underground tunnel fires and fire
resistant boards. A visit was also made
fire research and testing centre in
Dujiangyan City, 40km away from the
headquarters in Chengdu.
Resulting from both visits, CFPA-Asia
will develop a co-operation agreement
with Tianjin Fire Research Institute and
Sichuan Fire Research Institute to the
benefit all member countries.
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For more information, go to
www.cfpaa.com
www.apfmag.com

News
Tait Radio Academy Announces
New P25 Standards Course
Tait Communications’ online education
program, the Tait Radio Academy, has
launched a new course covering the
P25 suite of standards for digital radio
communications. The new course is part
of Tait’s ongoing commitment to critical
communications technology users to
provide education, skills and knowledge
in this important interoperability standard
for public safety organizations.
Tait Radio Academy launched earlier
this year to address the growing need for
accessible training content. Recognizing
that more and more people would rather
watch videos than read a manual, the
Radio Academy has published dozens of
videos around topics including wavelength,
trunking, and coverage.
The new P25 course will consist of
17 videos on the Radio Academy website
covering a wide range of technical topics,
including network architecture, channel
operation and configuration, and call
types and features.
Craig Clapper, President, Global
Solutions and Business Development
at Tait Communications, said the new
P25 course has arrived at the right time.
“We’ve seen high interest and adoption
rates from our customers for P25 around
the world, particularly at public safety
organizations in North America, Australia
and New Zealand. Our course was
developed in response to ensure the next
generation of radio technicians has the
skills and knowledge needed to effectively
use P25 to enhance their communication.
I’m pleased that our experts can share their
knowledge in this way and help build skills

in radio technology. We’ve had a terrific
response to the Radio Academy since
it launched, and I expect we’ll see the
same with our P25 course.”
Experts with decades of industry
experience in education and radio
technology write each of the Tait Radio
Academy courses. Courses are free
and video lessons can be viewed online.
Registration gives users additional access

to study tools, including a guide, quizzes
and certificates, and collaborative learning
through online forums.
Tait Communications’ educational
resources also include the bi-annual
Connection Magazine and P25 Best
Practice guides.



For more information, go to
www.taitradioacademy.com

The Problem:
False Alarms
The Solution:
CTI Series
from Protectowire
TM

Protectowire’s CTI Linear Heat Detectors
use patented multi-criteria detection
technology for the highest immunity to false alarms.
CTI Detectors provide digital operation with short circuit fault
identification and confirms the temperature at the alarm point
to provide true Confirmed Temperature Initiation (CTI).
See the next great advance in heat detection
at www.protectowire.com or contact your nearest
Protectowire Distributor.
The Protectowire Company, Inc.
60 Washington Street
Pembroke, MA 02359-1833 U.S.A.
781-826-3878; www.protectowire.com
An ISO 9001:2008 Registered Company

CTI Series . . .
New from
PROTECTOWIRE

7 Image courtesy of Tait Radio

the next great advance is here
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P

rotection of life and property has
always been the primary purpose of
fire suppression equipment manufactured
by system manufacturers globally. While
configuration of these systems can differ
based on the system components, the
extinguishing agent and the environment
in which the system is used, the objective
remains the same.
One of the key components in a fire
suppression system is the suppressant
releasing device that initiates the
mechanical discharge of the extinguishing
agent that will combat the fire. Many
systems utilize a latching solenoid
actuator, more commonly referred to
as an electric actuator, as the releasing
device. The actuator is attached to the
discharge valve on the cylinder storing the
suppressant and is electrically connected
to the fire alarm control panel. Once the
actuator receives an electrical signal,

 TLX engineers develop actuators that meet the
challenging demands of suppression systems.
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it will deploy, causing the discharge
valve(s) to open and dispense the
extinguishing agent into the system.
TLX Technologies’ latching solenoid
actuators are designed for durability
and ultra-fast response with consistent
performance over a 15-year life span.
However, the suppression system
is open to potential failures due to
human installation error during routine
maintenance and functional testing of
the actuator. If the releasing device is not
fully installed onto the discharge valve, the
release actuator will not open the valve
and dispense the extinguishing agent,
resulting in a system failure. Without an
installation supervisory signal between
the electric actuator and fire panel there is
no indication of proper installation leaving
the responsibility of accurate installment
solely on the technician who removed
the actuator for maintenance or testing
purposes. Industry regulators quickly
recognized that adding supervisory
requirements to the release actuator
would provide for the necessary alarm
(both visually and audibly) to alert the
technician on whether the actuator was
correctly installed and in the right position
for proper system functionality.
TLX Technologies is proud to
introduce the next generation of our
latching solenoid actuator for fire
suppression systems with active
installation supervision. The additional
supervision incorporated in our next gen
actuator meets the new standard (NFPA
2001, Sec. 4.3.4.1) from the National
Fire Protection Association (NFPA)
that is required on all clean-agent fire
extinguishing systems by January 1,
2016. This new regulation addresses
the concern of proper installation of the
actuator by providing the necessary
supervision within the actuator to provide
the installation technician with both
a visible and audible check to ensure
proper installation.
TLX’s UL recognized and patented

7 Images courtesy of TLX Technologies

TLX Technologies
Next Generation Actuators Provide
System Intelligence and Protection

 Latching solenoid actuator with
internal supervisory feature.

component allows for fully-engaged
installation detection to be configured to
a system’s exact needs. The component
is designed with an internal supervisory
feature that eliminates the need for
an additional component or electrical
connection. Rugged construction, ultrafast response and the ability to be reset
ensures consistent performance over
the solenoid’s entire 15-year life span. In
addition, TLX can adapt the supervision
capabilities to a pneumatic actuator for
slave cylinders as needed.
For over 15 years, TLX Technologies
has worked with system manufacturers
to develop and manufacture custom
actuators and valves to meet the
challenging demands of active fire
suppression systems.



For more information, go to
www.tlxtech.com
www.apfmag.com

We help suppression
system OEMs meet
regulatory standards
with superior
electromagnetic
solutions.
Call us with
your challenge.
Mini Verticus III Series
CUSTOM AND STANDARD COMPONENTS
ULTRA-FAST RESPONSE
HIGH DURABILITY

The most advanced compact unit system in Fire Stations and
Vehicles. The system can deliever air up to 250l/min and can be
upgraded to fully automatic with refrigeration dryer Air-Kool
system, extrenal filling panel as well as stroage cylinders can be
easily fitted.

RESETTABLE
UL RECOGNIZED COMPONENT
CUSTOM CONFIGURATION
ACTIVE MONITORING
FULLY ENGAGED INSTALLATION DETECTION
COMPLIANT TO NFPA 2001, SEC. 4.3.4.1
15 YEAR LIFE SPAN
FLEXIBLE PACKAGING
AND MORE...

Containment Fill Statoins - Stationary & Mobile

BAUER offers only independently tested Containment Fill Stations
which were found to protect from overpressure and fragmentation
per NFPA 1901.

BAUER Pure Air
As the market and technology leader in
Breathing Air production, BAUER has instituted a
Quality Seal as part of our worldwide campaign
of information and quality certification in
accordance with DIN EN 12021, which is in
cooperation with TÜV.
COME VISIT US AT

Intersec 2016
Dubai, UAE
Booth #3-A34
CONTACT US:

+1 262-372-2165
www.tlxtech.com

Subscribe at www.apfmag.mdmpublishing.com/subscribe

BAUER COMPRESSORS ASIA PTE LTD
25 Pandan Crescent, #01-10 Tic Tech Center
Singapore 128477
Tel: +(65).6271.6271
Fax: +(65).6272.3345
Email: info@bauer-asia.com
www.bauergroup.com
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WATERAX
Helping Firefighters Move
Water since the 1920s

 MARK-3®
Portable Fire Pump.

ATERAX’s mission is to design,
manufacture and supply innovative
portable fire pumps and water-handling
equipment tailored specifically to withstand
the rigors of rugged applications and
environments. These include forestry, urban
and marine fire control markets, as well
as construction, flood control and many
others. Best known for the MARK-3® and the
BB-4®, high-pressure, portable, centrifugal
fire pumps, which are benchmarks in the
wildland firefighting community, WATERAX
also manufactures a broad range of portable
pumps, backpack pumps, and the supply of
complimentary water-handling products.
WATERAX has a long and exciting
history, which traces back to Watson Jack
& Co. founded in 1898, who later began
manufacturing a powerful, 200 PSI portable
fire pump named the Wajax Pump in the
1920s. The 4-stage detachable pump end,
that was patented in 1958, later gave birth
to the iconic MARK-3® introduced in 1964
by Wajax Ltd. The MARK-3® brand, rapidly
became the standard wildland lightweight,

7 Images courtesy of Waterax

W

portable fire pump used by forestry
agencies around the world. The Wajax
Ltd. fire control business, known as the
Fire Control Group, was later sold to
Wildfire Fire Equipment Inc. in 1995.
Today, the WATERAX brand captures
the powerful meaning and essence of the
historical names Watson & Jack Co., Wajax
and Wildfire. WATERAX is truly going back
to its roots by doing what its ancestors
did really well and aligning ourselves with
the original purpose of the company. This
new brand identity better communicates
the core nature of our manufacturing
activities and our distinctive portable
pump products brand.

WATERAX products are characterized
by multi-stage centrifugal pump ends
designed to move water while generating
high-pressure to meet the difficult
requirements of wildland firefighting and
other applications when you need to move
water over long distances and elevation.
WATERAX pumps are built to last,
and many, sold decades ago, are still
in operation. The company has thus
also built up a sophisticated parts and
service infrastructure to support them.
WATERAX products are distributed and
serviced in over 40 countries through
a network of dealers, distributors and
fire apparatus builders.



For more information, go to
www.waterax.com

 Pumpman at MARK-1 Mercury fire
pump. Sioux Lookout, July 1961.
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WHEN YOU’RE HERE,
THERE’S NO ROOM
FOR COMPROMISE.

WHEN IT COMES TO FIREFIGHTING,
ONLY THE BEST EQUIPMENT WILL DO.
WATERAX products—like the MARK-3® pump and original HOTLINE® hose
— have been setting industry standards since the 1920s, and earning
the trust of firefighters nationwide. You can count on our proven products,
our commitment to safety, and our dedicated staff to deliver the best possible
support in your times of need. When you’re fighting forest fires, you need to
trust the best equipment. Count on WATERAX.

BECOME A DEALER TODAY

www.waterax.com I 514-637-1818 I info@waterax.com

C O M PA N Y P R O F I L E

Tyco Fire Protection Products
Advanced Technology to Transform
the ANZ Fire Detection Landscape
T

The built-in circuit line isolator works
to greatly improve fault tolerance and
enables all detectors to continue to
operate in the event of a short circuit
fault on the addressable loop. This
seeks to ensure system reliability and
eliminates the need for, and cost of an
external isolator.
Every Generation 6 unit is fitted with
an advanced optical chamber that seeks
to deliver the longest service life possible
whilst maintaining the correct level of
sensitivity and raising the alarm threshold
as the device ages. To withstand
challenging environmental conditions,
the circuit boards of the Generation
6 update have been treated to resist
moisture and include a fully coated
thermistor to resist contamination, dust
and dirt, resulting in low maintenance and
reduced service costs. Furthermore, the
optical chamber is insect protected and
features an incorporated fly screen.
7 Images courtesy of Tyco

yco Fire Protection Products, a
division of Tyco, the world’s largest
dedicated fire protection and security
company announced the availability of
VIGILANT Generation 6 MX Addressable
Fire Detectors in Australia and New Zealand
(ANZ). The new Generation 6 fire detector
range is comprised of Heat Detector (850H),
Photo Smoke Detector (850P) and Multisensor Smoke and Heat Detector (850PH).
With safety and reliability integral to their
design, the detectors in the Generation 6
fire detection range are all equipped with
a continuous receptive self-monitoring
system, a short circuit line isolator and
multifunction LED indicators that are
intended to let the user know if one of the
detectors is out of commission. In addition,
discrimination provided by Fastlogic
algorithms helps to minimise false alarms
from common sources and multi-sensor
algorithms seek to maximise detector
performance in challenging environments.

Commenting on the ANZ launch of
Generation 6 fire detectors, Geoff Fiala,
Director of Asia Pacific Tyco Fire Detection
Products said, “We are delighted to
offer our ANZ customers this world first
technology. Our customers demand
efficient, accurate, safe for installation
and easy to use products to get the job
done, and every element of Generation 6
is designed to save them time and money,
without compromising safety. When
it comes to installing, commissioning,
troubleshooting and testing of fire
detection systems, customers should
only have to do it once and get it right
the first time.”
The innovative Generation 6 fire
detectors use infrared technology
with remote programming capabilities
designed for faster commissioning
and troubleshooting, allowing users
to save valuable time and money. This
advanced two-way infrared technology
enables Generation 6 fire detectors to
be efficiently configured and tested
using an easy-to-use portable hand held
device – the wireless 850EMT Engineering
Management Tool. Both installation and
ongoing servicing and testing are now as
easy as Point, Program and Go.
Generation 6 fire detectors can be
made available in any pantone shade,
enabling architects, consultants and
designers to integrate them into the
aesthetics of the surroundings and can
either be an attractive feature or a discreet
addition to any environment.
The non-proprietary Generation 6 fire
detection products incorporate forward
and backward capability, allowing building
owners to save on significant upgrades,
and extending product longevity and lower
overall lifetime cost. For further information
about VIGILANT fire detection products,
call 1300 725 688 (In Australia) or
+64 9 635 0760 (In New Zealand).

 The Vigilant Generation 6 detectors use
advanced two way infrared technology to make
testing and commissioning safe and simple.
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For further information, go to
www.Gen6.com.au
www.apfmag.com

KNOW YOUR INDUSTRY
BECOME AN
FPA AUSTRALIA
MEMBER TODAY!
Fire Protection Association Australia
offers a flexible range of membership
options to suit all stakeholders
working in or associated with the
fire protection industry in Australia.

Stay connected to your
industry with the latest:
• News
• Events
• Technical information
• Resources
BECOME A MEMBER TODAY Call 1300 731 922
Email member@fpaa.com.au Visit www.fpaa.com.au

Exova Warringtonfire Aus Pty Ltd
At Exova, we’re your local, global partner. Whatever
your fire testing requirements, our NATA accredited lab
will ensure high quality and rigorous testing every time.
Based in Australia, Exova Warringtonfire Aus can test
to worldwide standards including:
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SHOW PREVIEW

Fire Australia
+ Hazmat 2016
ire Australian & HazMat 2016
is the premier event for the
fire protection and hazardous
materials sector.
Traditionally run as separate events,
in 2016 Fire Protection Association
Australia will combine these two sectors
together into a bigger and better
conference and tradeshow that promises
to attract key decision makers and leading
subject matter experts from government
and industry.
The conference and tradeshow will
attract key industry professionals from
the fire protection, fire safety, and
emergency management and hazardous
materials sectors from across Australia
and overseas as well as representatives
of government and fire agencies.

Building on the sold-out success of
the 2015 tradeshow on the Gold Coast,
the organisers have secured the largest
ever space for a Fire Australia tradeshow
at the iconic Melbourne Convention and
Exhibition Centre.
This spectacular venue will cater for
an exhibition space of over 2500m2
allowing for over 70 exhibition booths,
easily eclipsing the 1800m2 available
at the Gold Coast event in 2015.
Once again the exhibition space will
be central to all activities including the
catering and café seating areas and
the Showcase Theatre – a dedicated
presentation area where sponsors and
exhibitors will be able to showcase their
products and services to all conference
and tradeshow attendees.

The Tradeshow

The Conference

The tradeshow at Fire Australia & HazMat
2016 will be the largest of its kind in
the southern hemisphere, showcasing
products and services for the fire protection
and hazardous materials sectors.

In line with the 2016 theme “Risk,
Liability, Exposure” The conference
will include presentations that span
three specific streams:

F

 The 2015 tradeshow was the largest
in the history of Fire Australia and the

This stream of presentations will be
tailored to managers and business owners,
government representatives and fire
safety professionals including those with
an interest in regulations, policy, codes,
standards and management systems.
Presentations will be aligned to the
conference theme and address either
“Fire Risks” or “Business Risks”. Panel
sessions will occur at the end of each
session for discussion and questions. This
stream may also incorporate a debate or
discussion on the conference theme.
Presentations are likely to include
information on:

■ Fire Protection Strategic Stream
(Risk, Liability, Exposure)
■ Fire Protection Technical Stream
■ HazMat Stream.

7 Image courtesy of Fire Australia + Hazmat 2016

2016 event is sure to be even bigger.

Fire Protection Strategic Stream
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■ Integrating risk assessment across
design, engineering, approval,
installation and commissioning.
■ Business continuity planning
■ Case studies on unique design
solutions
■ Reducing risk through the use of
“tested” products and systems
■ Getting the right design solution
– from concept to practical completion
■ Product innovation and design
– treating complex risks
■ High-rise residential development
– have building standards kept pace
with community expectations
■ The insurers perspective on fire risk
■ Business survival when something
goes wrong
■ How do I best protect my business and
my reputation from an insurance claim
■ Latest trends in insurance claims
and the consequences to the fire
protection sector
■ Other than insurance – what else
should I be doing to protect my
business and my employees
■ Managing brand erosion and damage
www.apfmag.com

SHOW PREVIEW
Fire Protection Technical Stream

■
■
■
■
■
■
■

Early Warning & Detection
Fire Suppression
Passive Fire Protection
Emergency Planning
Maintenance
Bushfire
Product Testing and Approval

7 Image courtesy of Fire Australia + Hazmat 2016

This stream will run throughout the
conference and will provide relevant
presentations for fire technicians, building
surveyors & certifiers, systems designers
and installers, engineers, consultants,
maintenance personnel and those involved
with the technical aspects of fire protection
systems and equipment.
This stream will include case studies,
product innovation and development and
information on contemporary matters
related to many of the following areas:

Hazmat Stream
This stream will address topical and current
subjects within the chemical management,
dangerous goods, hazardous materials and
affiliated industries.
Speakers in this stream will focus on
the conference theme as it relates to the
sector and may also include presentations
on any of the following subject areas:
■ Safe transport of chemicals and
dangerous goods
■ Dangerous goods transport and
storage incidents
■ Insurance industry perspective
with chemicals and dangerous
goods incidents
■ Implementing plans to comply
with GHS
■ Risks with nanotechnology
■ Management of industrial waste
■ Environmental impact from chemicals
■ Managing Contaminated sites

 Fire Australia & HazMat provides the perfect
opportunity to learn about the latest products and
services while networking with industry colleagues.
 The 2016 conference will feature high profile
keynote speakers from Australia and abroad.

attend the 2016 Fire Australia and HazMat
conference and Tradeshow as a delegate!
Entry to the tradeshow is absolutely free
and conference entry is available for
single day passes or for the full two days
of the conference.
We look forward to seeing you at Fire
Australia & HazMat 2016.



For more information, go to
www.fireaustralia.com.au

Get Involved
With the recent decision to combine both
the Fire Australia and HazMat events, FPA
Australia is confident that the 2016 Fire
Australia and HazMat event will be the
largest ever.
If you would like to sponsor the event
or participate as an exhibitor at the
tradeshow, now is the time to secure your
position as these options are limited and
do sell out.
FPA Australia would also like to invite
all readers of Asia Pacific Fire Magazine to
Subscribe at www.apfmag.mdmpublishing.com/subscribe
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FIREFIGHTING AIRCRAFT

10 Tanker Air Carrier
Buying several DC 10 passenger aircraft and converting them to
aerial fire fighting jets is not for the feint hearted., but that’s exactly
what 10 Tanker Air Carrier of Albuquerque New Mexico did.

10

Mark Robertson

 10 Tanker conducting
a one mile long drop.

finally the USFS Interagency Airtanker
Board approval for use as an aerial fire
fighting aircraft.
Firefighting operations commenced
in 2006 with a contract from the state of
California. Interest in these heavy jets was
spreading, and 2011 and 2012 fire seasons
brought increased demand from the US
Forest Service as this innovative tool gained
acceptance with a growing population
of field commanders across multiple
fire agencies. In 2013 the Company was
awarded the first “Next Gen” fixed wing
airtanker contract by USFS. From the start
of operations in 2006 thru the completion
of the 2015 fire season, two Company
aircraft, flying 1700 missions had accurately
delivered in excess of 15 million gallons of
retardant. This would have required over
5000 flights by the next largest airtankers
available and would have more than
doubled the cost with less effectiveness.

7 Image courtesy of 10 tanker Air Carrier

Tanker initially selected the
DC-10 aircraft type for
development after evaluating
numerous modern jet aircraft. This aircraft
type appropriately aligns capability with
capital requirements versus operating cost
criteria for a low utilization operation. The
Company’s multiple use STC from the FAA
for modifications to the DC-10 aircraft was
issued in March, 2006. Obtaining a STC
for a modification of this caliber exposes
significant capital to a high degree of
uncertainty. With a strong belief in the
future capabilities of this type, 10 Tanker
assumed the capital risk and achieved the
modifications. 10 Tanker then obtained
a FAA CFR 14 – Part 137 Operating
Certificate for aerial firefighting and then

Mark Robertson,
Manager, Australia,
10 Tanker Air Carrier.
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Even with a full load of 44,000 litres of
retardant, the DC10’s operate well below
the gross weight that they operated on
as international passenger carrying jets.
This high power to weight ratio sees
the aircraft extremely powerful, and
surprisingly, very maneuverable as they
negotiate terrain, smoke and other aircraft
as they set up for the retardant dropping
run. Add highly qualified and experienced
flight crews, and it is no wonder that
Incident commanders utilizing 10 Tanker
are continually giving the Company
high marks for its unique contribution to
wildfire suppression and containment.
Another powerful advantage of these
DC10 jets is their ability to cover a lot
of territory in a short space of time. Jet
aircraft speed with international jet range,
combine to make heavy jet fire fighting
aircraft a reality over a very broad area.
This long-range capability means that that
10 Tanker can operate over vast areas of
large countries like Australia and the USA,
whilst lesser aircraft would be stopping
for fuel en route. More time fighting fires
and less time stopping for fuel increases
the advantages of these DC 10 aircraft.
The 2015 season has seen the
Company fleet of three aircraft flying over
400 missions on 75 fires across the USA.
In recognition of the abilities of 10 Tanker,
the Company was awarded an additional
Exclusive Use contract by USFS, which
will commence in 2016. The work done
by 10 Tanker has not gone unnoticed
internationally and 2015 saw the company
awarded a contract by the National
Aerial Firefighting Centre (NAFC) for use
by NSW, Australia. Operations in NSW
commenced on 1st October 2015.
Whilst it took some people a while
to accept the concept of very large air
tankers, the company has achieved
success by development of a safe
and effective product that is truly a
step change in productivity and cost
effectiveness. A certified Structural
Integrity Program (“SIP”), a reliable
maintenance program, a robust aircraft
type, and an effective, proven retardant
delivery system all combine to make
Company aircraft “game changers” in this
specialized industry of limited access.
Government agencies are significantly
short of capacity to match historical
and forecasted volumes of suppressant
needed on wildfires. There are four
principal reasons why additional aircraft

7 Image courtesy of 10 tanker Air Carrier

FIREFIGHTING AIRCRAFT

of the DC-10’s capability will provide fire
agencies with timely additions to their
airtanker fleets:
1 Enhanced SAFETY – a platform
delivering superior maneuverability
and reduced flight exposure due to
its dramatic capacity advantage.
2 Suppressant capacity exceeding
alternative aircraft by a factor of
3.5 or more.
3 Aircraft meeting or surpassing all
stated contractual requirements
operated by an established company
with proven aviation and aerial
firefighting experience.

Subscribe at www.apfmag.mdmpublishing.com/subscribe

 10 Tanker laying a long line
of retardant in mountainous terrain.

4 Significant cost effectiveness versus
alternative delivery vehicles.
10 Tanker Air Carrier has blazed a new
frontier with outstanding success. You
can tell when an operation is running
smoothly… professional flight and
maintenance crews, and an overall feeling
of satisfaction coming from a job well done.



For more information, go to
www.10tanker.com
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“The independent alternative”

Foam Concentrates
and Foam Systems

Follow us

Twitter @fomtec
Facebook Dafo Fomtec AB
www.fomtec.com
Dafo Fomtec AB P.O Box 683 SE-135 26 Tyresö Sweden
Phone: +46 8 506 405 66 Fax: +46 8 506 405 29
E-mail: info@fomtec.com Web: www.fomtec.com

FIREFIGHTING FOAM

Aspects of Foam Need
Careful Consideration – Part 1
There is much discussion about which options are best for future decision-making for Class
B firefighting foam applications. It needs careful consideration before making such decisions
to ensure the foams chosen will provide the required levels of not only environmental
performance, but also firefighting performance and life safety. It’s a complex issue so we are
covering it in two parts with this part 1 article now and part 2 following in the next issue.
o achieve a balanced and
workable approach requires
a more holistic view than a
simplistic “one size fits all” stance with
mis-categorisation and fearful focus on
PFOS and its unacceptable environmental
behaviour, resulting in mis-representative
and unbalanced views, as has been
happening in some areas. Short chain
C6 fluortelomer surfactants behave very
differently from PFOS, with acceptable
environmental performance, along
with the required effectiveness and
life safety requirements necessary to
avoid detrimental decision-making and
objectionable outcomes in the longer term.
Read on to find more clarity to inform your
own answer in this complex area.

T

Mike Willson

 This 82m diameter gasoline storage tank was
burning for 12 hours before being extinguished in 65
minutes with fluorinated AR-AFFF. 25 million litres of

Mike Willson has over 25
years experience in the
fire industry across many
sectors including Aviation,
Refineries, Brigades, bulk
fuel storage, much of it
involved in flammable liquids
as a technical specialist
on Class B foams, their
application and associated
foam delivery systems.

PFOS (PerfluoroOctanyl Sulfonate) and
PFHxS (PerFluoroHexane Sulfonate)
as most already know are significant
breakdown products derived from the
Electrochemical Fluorination Process by
3M, which ceased production by 2002
outside China, so should be a legacy
issue. PFOS is confirmed Persistent,
Bioaccumulative and Toxic. It has long
range mobility, is harmful to humans being
proven carcinogenic, transfers to the
foetus and is found in human breast milk. It
also causes harm to our environment, and
is listed under the Stockholm Convention
as a Persistent Organic Pollutant, or POP.
PFOS is banned from use across
the EU1 and Canada2, and little used
elsewhere, except China where it is still
produced. The disposal recommendation
is high temperature incineration because
of its POP profile, but although generally
no longer available PFOS & PFHxS

7 Image courtesy of Industrial Fire World

fuel were safely recovered following the incident.

PFOS should be a legacy issue

Subscribe at www.apfmag.mdmpublishing.com/subscribe
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7 Image courtesy of Angus Fire

FIREFIGHTING FOAM

still reside in some fixed foam and preengineered systems ready for discharge,
should fire strike.
There could be penalties for discharging
PFOS to the environment or waste water
treatment systems in some jurisdictions, as
occurred following the 2005 Buncefield fire
in UK when £1.35m4 of the total £9.5m fines
and costs were attributed to environmental
pollution, so it is well worth transferring any
existing systems containing PFOS based
foams into different containers, thoroughly
cleaning out the systems and holding the
residues, before determining the most
suitable remediation treatment for safe
disposal. PFOS should now be a legacy
issue, but we still need to manage it. Most
regulators advise foam users to avoid using
PFOS based agents.
Many have done this already, replacing
PFOS-based foams with either C6
fluorotelomer surfactant based foams, or
completely Fluorine Free Foam (F3). But
which foam type delivers the best long
term solution to meet increasingly stringent
environmental requirements, while also
providing effective and efficient firefighting
capabilities? This is a more complex
Question than many imagine, but these two
articles will shed light on that dilemma, to
help make your decision-making clearer
and perhaps a little easier.
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Some foam users are misleadingly
told that “all fluorochemicals can behave
like PFOS” to encourage a shift to F3,
which is far from the truth. This approach
mis-represents the alternative telomerbased fluorochemicals, particularly
the high purity, short-chain C6
fluorotelomer surfactants, which are not
bioaccumulative, have low toxicity, behave
very differently from PFOS and have
acceptable environmental profiles3.

How are C6 Fluorotelomer
foams different?
The fluorotelomer process does not use
PFOS as an ingredient, and does not
produce PFOS as a breakdown product.
Trace amounts of PFOA (PerfluoroOctanoic
Acid) are unintentionally formed in the
production process, but manufacturers
voluntarily agreed to the US EPA’s PFOA
Stewardship Program in 2006, with
the goal of reducing PFOA from their
waste streams, production processes
and finished products by 95% in 2010,
which has been achieved5. They are now
working towards eliminating PFOA and its
precursors by end 2015 to such a level that
can meet the latest European Chemicals
Agency proposed restriction levels for
PFOA in firefighting foams6.
Longer chain fluorotelomer surfactant-

 Fluortelomer surfactant based foams provide
safety for firefighters from sudden flashback
or re-ignition because of the fuel shedding
capabilities of these fluorochemical ingredients.

based (≥C8) foams containing small
amounts of PFOA have been already
undergoing transition to short-chain
predominantly C6 fluorotelomer-based
alternatives. The EPA program spawned
a broader focus on creating these more
environmentally benign foams7,8 using
short chain, predominantly six carbon
or C6 fluorotelomer surfactants, which
behave very differently in the environment
and humans from PFOS and PFOA.
These high purity 99.5% C6 fluorotelomer
surfactant-based foams are now available,
that can comply with the latest European
Chemicals Agency PFOA acceptability
limits6 of 1,000ppb (parts per billion, when
1ppm = 0.0001%) for PFOA and each of its
precursors, which allows foams containing
these C6 fluorotelomer surfactants as
alternatives to those known as “PFOS
foams” and “PFOA foams”.
The differences between PFOS and
C6 are confirmed by extensive scientific
research. This shows C6 fluorotelomer
surfactants exhibit low toxicity to aquatic
organisms and mammals like us13. They
www.apfmag.com
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 Fluorine free foam exhibits poor edge sealing
ability against hot metal during a Lastfire test.

C6 fluorotelomer surfactants are
still persistent, but so is concrete, yet
this C6 persistence is not shown to
be harmful to either humans or the
receiving environment 7–14.

7 Image courtesy of Mike Willson

Why is foam so beneficial?

are not bioaccumulative, nor biopersistent,
nor biomagnifying8-10. Further studies
have shown they are not mutagenic, nor
carcinogenic, nor developmental nor
reproductive toxicants11,12, and have not
been shown to be harmful to human

• Monitors
• Nozzles
• Valves

health13. They seem to have a low risk of
long range transport binding to sediments14,
and a recent risk assessment showed they
cannot qualify for POP listing14, as 3 out of
the 4 key criteria required for POP listing,
are simply not met.

• Scene Lighting
• Governors
• Gauges

Lets go back a step… why do we need
foam anyway? Wouldn’t it be better if
we could just use water?
Water is heavier than most hydrocarbon
and polar solvent flammable liquids.
It sinks through the fuel layer and rapidly
spreads the flaming fuel into other
areas, quickly escalating the fire.
Foam is lighter than water and
floats on the fuel surface, providing a
suppressing foam blanket to minimise
fire spread, provide swift control and cool
the fuel. It also protects casualties and
firefighters from flames, helps minimise
the risk of re-ignition, protects property
and investments, minimises business

• Foam Proportioners

• Roll-up Doors

EMERGENCIES DEMAND
PERFORMANCE.
Welcome to Safe Fleet, the leading global provider of safety
solutions for fleet vehicles. One company offers you the most
extensive selection of products for the emergencymarket;
including our brands that have been helping to battle fires for
125 years. Safe Fleet delivers experience and reliability that
guarantees performance.
Visit us at Intersec, booth #2-H14, to learn more about
what we can do for you.
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interruption and financial loss, while also
minimising environmental impacts and
press attention by controlling the incident
quickly! But care needs to be taken…
as not all foams behave the same.

Fluorotelomer
surfactants are necessary
To achieve all this… C6 fluorotelomer
surfactants have been effectively used in
AFFF foams for the past 40 years. They
provide a critical fuel shedding function15.
This prevents the foam from picking up
fuel into the bubbles when it is forcefully
applied to the fire, as occurs in most
practical firefighting incidents15, like the 9m
diameter storage tank test in Rotterdam16
and the 2001 Orion 82m diameter tank fire
in USA17. It also provides a vapour seal on
hydrocarbon fuels, faster knockdown of
the fire, often with lower application rates,
so there is less smoke, less run-off and
less pollution by minimising the foam and
water resources needed.
These fluorotelomer surfactants also
reduce the risk to life safety from sudden
flashbacks and re-involvement15, which
can occur when these vital ingredients
are missing, particularly on volatile
hydrocarbons, such as gasoline.
Consequently they deliver reduced
environmental impacts of low aquatic
toxicity, their persistence has not shown to
be harmful , they are not bioaccumulative,
and produce less firewater run-off which
could contribute to pollution.

nozzles, when compared to fluorotelomer
based foams like AFFF as Jho’s 2012
research shows15.
This was underlined by a 2013 Caltex
incident19 where a F3 foam blanket lasted
only 15-20 minutes before requiring topup on a pressurised unleaded gasoline
leak from the base of a bulk storage tank.
Considered unacceptable, subsequent
use of a Fluoroprotein foam lasted 90
minutes between top ups, 5 times longer,
which was considered excellent and
allowed the incident to be brought
under control.
Large scale test fires involving polar
solvent fuels like Ethanol are likely to
deliver at least twice the heat exposure
of gasoline within a 30-40m radius20, and
Alcohol Resistant foams require gentle

application to be effective. F3 agents
struggle with extinguishing even small
test fires of industrial alcohols like IPA21
or Ethanol, so large tank fire scenarios
may be uncontrollable, when semi-forceful
foam application is almost inevitable.
Consequently it is increasingly being
suggested each drum of these F3s should
exhibit a warning label confirming it
should not to be applied forcefully onto
fires involving volatile fuels like Gasoline,
to protect the safety of firefighters, as
many seem unaware of the inherent
dangers. This is particularly relevant to
large areas of in-depth fuel in bunded
areas, bulk storage tanks, transporting
vehicles and ship tankers, and should
be an important consideration when
selecting future foam concentrates.

FOAM

FIGHTS

FIRE

Are there acceptable alternatives?
The main alternative to fluorinated foams
is Fluorine Free Foam (F3) and some
support these products as the most
environmentally acceptable answer, yet
there seems to be no fate and behaviour
studies. Small qualifying fire tests often
show good results, but there seems to be
no evidence where major fires have been
successfully extinguished by F3 products,
it always seems to be fluorinated foams
– why is this?
Research has also shown that even
“the best performing F3 formulation
provides only about 30% of the durability
of an AFFF for protection against
evaporation of low-flashpoint flammable
liquids (like gasoline)18.” So 3 times more
F3 is likely to be needed to provide
equivalent vapour sealing on volatile fuels,
particularly when applied forcefully from
standard foam branchpipes or water
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FIREFIGHTING FOAM

 Potential warning
label which may
assist foam users
realise the additional
safety hazards
associated with
using Fluorine Free
Foams, particularly
during forceful
application onto
volatile fuels.

Might a potential warning label look
something like this perhaps?
Independent fire tests conducted in
Denmark 2012 showed that all five F3
foams tested failed to extinguish ICAO
level B fire tests on Jet A1 fuel with the
regular UNI86 test nozzle21, when 3 were
certified to pass, suggesting variability.
Even poorer performance occurred,
through a more realistic modified nozzle21
that better represented foam quality likely
to be produced from typical foam nozzles
used on the airfield. Two of the leading F3
products also failed the gentle EN15683 Heptane fire test with the UNI 86 test
nozzle. All these tests were conducted
in freshwater and are likely to have been
worse had seawater been used.
Refinery testing in Rotterdam on a
small 9 metre diameter fuel storage tank
containing light gasoline occurred in 2010.
Gasoline was ignited and immediately
attacked with 7 Litres/min/m2 of aspirated
Alcohol Resistant (AR) 3x6 F3 foam at
6% (effectively double strength for a
hydrocarbon fuel), with no preburn period,
yet no significant control of the fire occurred
even after 15 minutes16. The application rate
was increased to 18.2L/min/m2 (3 times
the NFPA 11 recommendation for portable
monitor use at 6.5L/min/m2) for a further
15 minutes, with still little or no impact on
the fire. It eventually extinguished after 31
minutes when all the fuel burnt away16. 2
weeks before, this 9m diameter tank of light
gasoline had previously been extinguished
in just 2 minutes, using a fluorotelomer
based AR-AFFF 1x3 foam at this Refinery’s
regular 10.4L/min/m2 application rate16.
Contrast this fundamentally poor F3
performance with a 82 metre diameter
fully involved Gasoline tank fire at Orion
Refining in 2001 which had been burning
for 12 hours before being extinguished
in 65 minutes at an application rate of
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8.55L/min/m2 also with AR-AFFF17.
Subsequently 25 million litres of gasoline
were also safely recovered from this
tank. Which would you prefer to rely on

– fluorinated or fluorine free agents, to
protect your most valuable assets?
This article will be continued in the
March issue, where we examine what
causes fluorine free foams to suffer
these fundamental problems, particularly
when forcefully applied to volatile fuels
like gasoline.
We also look at aquatic toxicity issues
and the interesting findings from a recent
Australian firefighter study. Take a sneak
preview with this captivating you tube
link… just Google “ flammable firefighting
foam!22” and keep reading the next issue
for part 2, to find out more…



For more information, email
willsonconsulting26@yahoo.com.au
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Fatal Attraction
FORCEFUL F3 APPLICATION:
•
•
•
•

Fluorine-free foam bubble
F3 Foam attracts hydrocarbon fuels

Foam attracts fuel
Foam becomes flammable
Foam has reduced performance
Foam use is increased

Need proof? See F3 foams on fire:

Hydrocarbon surfactant
(Hydrocarbon tails are fuel-loving)

FORCEFUL AFFF APPLICATION:
•
•
•
•

Foam repels fuel
Foam is NOT flammable
Foam has superior performance
Foam use is reduced

Fluorinated foam bubble
AFFF Foam repels hydrocarbon fuels
Fluorosurfactant
(Fluorocarbon tails are fuel-hating)

One year ahead of the US EPA 2010 / 2015 PFOA Stewardship Program deadline,
Dynax only manufactures high purity C6 Fluorosurfactants, Foam Stabilizers and
optimized High Performance Blends meeting the toughest fire performance
specifications (including Mil F) at traditional / reduced Fluorine Levels.

FIREPROOFING

The Art of Applied Fireproofing
Electrical power is important part of our day-to-day life that’s sometime taken for
granted. Almost everything needs power; we sometimes forget how it is quietly
transmitted across thousands of kilometers from generating stations to homes, schools,
hospitals, refineries, through essential infrastructure: the conductors. To enable efficient
transmission over long distances, the power is sent at high voltage and the conductors
must be covered with quality insulation material to become a capable cable.
able has come a long way since
the first insulation material
used was vulcanized rubber
in the New York City power distribution
system established 1882. Ever since,
power insulation material has evolved
into more advanced materials like WaterTreeRetardant Cross-linked Polyethylene
(TR-XLPE) protecting cables carrying
several hundred kilovolts. Cables are also
used in fire alarm systems to trigger warning
or alert system. The proper insulation
materials are necessary to deploy power
and signal through cables effectively.
When a fire breaks out, especially at
refineries where temperatures can go up
to 1100C within five minutes, the electrical
insulation cable jacketing materials are
vulnerable to burning away, leading to the
cable losing its ability to transmit power and
signal. Within minutes, the electrical circuit
critical to life safety and process controls
will fail, potentially endangering lives and
leading to property loss and impacting
business continuity.

C

Mark Lund

Wei-Kiang Ng

Case Study: Mid West Refinery Fire
In the late 1990’s, at an oil refinery in the
Midwest, a pipe containing combustible
material burst, resulting in a fire plume 15
feet above ground. The fire’s intense heat
threatened to breech a nearby tank within
the refinery that contained hundreds of
gallons of hydrofluoric acid.
Immediately recognizing the seriousness
of the situation, plant employees sought to
move the acid to another tank away from
the fire. A cable tray containing critical
control circuitry required to send diverting
signals to valves had been exposed to
the fire. This circuitry needed to stay
operational to drain out the tank and 3M
Interam Endothermic Mat (commonly
known as 3M E-mat) had been installed.
In such critical scenario that required
lightning speed actions, it still took 30
minutes to drain out the tank.
How did E-mat help the cables to survive
such severe conditions for 30 minutes,
which was expected to fail within minutes
as the insulation materials burns away?

 Critical Cable Protection
(Cellulosic or Hydrocarbon).

Mark Lund is a licensed Profession
Engineer and he serves in industry
as the Secretary of ASTM E06.21 –
Building Performance, Serviceability
and as Task Group Chairman for
ASTM E05.11.14 Perimeter Fire
Barrier Systems.
Wei-Kiang is currently the Subject
Matter Expert (SME) in 3M Singapore
specializing in Fire Protection
Solutions. He has undertaken
numerous projects, providing
consultation, best practices and
turnkey solutions for Construction
and Oil & Gas industries.
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FIREPROOFING

Endothermic Technology
3M™ Interam™ E-5A-4 Endothermic
Mat “E-mat” is a flexible material that
uses endothermic technology to release
chemically bound water to cool the
protected element and retard heat
transmission in the event of fire. The
product has been tested in schemes
that protect power cables against 1100C
degree hydrocarbon for 60+ minutes.
Many oil and gas corporate fireproofing
specifications call for 15-30 minutes of
protection. . It is often by risk assessment
that the user determines the balance of
business continuity, cost and life safety.
The 3M system can be tuned to address
these requirement by lessening the layers
of material that are applied.
What is the art behind this hour of
circuit protection where many expect to
fail within minutes?

The Power Cable
Wires in the power cables can work at
very high temperatures and sometimes at
intermittent temperatures of up to 250C
until oxidation would occur. But in the
industry, rarely one would rate their cables
at 250C but rather at a maximum of 90C
normal operating temperature and up to 40
years of longevity at this normal operating
temperature. This is driven by the insulation
material’s characteristics that actually age

over time with temperature. Overtime 40
years the cables jacket can become brittle
and more prone to breakage.
As always, there is bound to be a
time, where power cables may have to be
overloaded and this emergency overload
temperature is generally recognized by
industry as 130C. But what happens to
the cable insulation lifespan?
As a rule of thumb, for every 10C rise
in temperature, the cable lifespan drop
by a factor of 2. This mathematical model
between cable lifespan and temperature
is called Arrhenius relationship.
At 130C, the cable lifespan is shortened
considerably to just 1000hrs (42 days). This
is why 130C is known as the ‘emergency
operating temperature’.

 Minimal Preparation, Easy
and Fast Installation.

Applied Fireproofing of Cables
To ensure cables are to function in the event
of cellulosic or hydrocarbon fire, the user
shall determine its own cable emergency
operating temperature and the required
time to control the fire. In the mentioned
case study, the cutoff temperature was
as a maximum rise of 140C.
The threshold average temperature rise
of 140C comes from the ASTM E 1725 test
standard which bears the title “Standard
Test Methods for Fire Tests of Fire-Resistive
Barrier Systems for Electrical System
Components”.

Subscribe at www.apfmag.mdmpublishing.com/subscribe

In the standard, the cable functionality
is dependent on the insulation material
and its ability to retain its function upon
fire exposure. There are various fire
test studies on electrical functionality
pointing out for the same composition
and classification of insulation materials,
the failure temperature ranged from
149C to 427C. Independent oven testing
of the cables also pointed out varying
temperature functionality. This discovery
led to the use of temperature as an
end point criteria rather than electrical
functionality.
E-mat offers great flexibility and
thickness consistency that can be easily
applied in either 1, 2, 3 or even 10 layers
depending on the requirement, and can
be installed in a very quick manner. This
gives tunable fire barrier protection levels.
The layers can be removed easily and
re-deployed to other critical protection
services when needed.
E-mat offers low ampacity derating of
power cable because it allows heat to be
dissipated away from power cables during
normal operation, unlike other insulation
materials that trap heat and could lead to
overheating situations.
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FIREPROOFING

 Dry method fireproofing and
hassle-free corrosion inspection.

 Up to 4 hours
T-rating protection.

For telecommunication industry,
fiber optics cables are often re-routed.
If wrapped in E-mat access ports can
incorporated into the cable trays envelope
and allow for easy service and addition
of cables; the cables are still identifiable.
If the cables were covered in a coating
the ability to identify the cables is lost.

Does the application stop here?
Structural Steel
Structural steel supports are now
more commonly found in buildings
and refineries. They are typically lighter
than concrete and help to speed up
construction of a building or storage
vessels in a refinery and also taking
less space. Though these are the merits
of using steel, there are also areas of
concerns: fire protection and corrosion.
Concrete and structural steel can
both be designed to fulfill load bearing
requirements at ambient conditions,
but when exposed to fire steel is more
vulnerable and will yield at approximately
538C. To prevent such yield and collapse
scenarios from happening in an event

32

ASIA PACIFIC FIR E JA N U A RY 2016

of fire, structural steel must be protected.
Older conventional methods of protection
are applying cementitious or intumescent
coatings. These traditional methods using
cementitious and intumescent coating are
sometimes called ‘wet methods’ of fire
protection. Their installation can be laborintensive and may include the need for a
water supply, careful surface preparation,
sophisticated pump systems, and have
limited installation environments (humidity
and temperature). There are also concerns
on whether environmental exposure and live
loading of a structural beam could possibly
affect the adhesion or cracking of these
coatings. In addition, coating is permanent
and short of doing destructive testing,
corrosion under insulation is very difficult
to detect.
E-mat as a dry method for fire protection
can be applied easily over beams and
columns giving flexibility of removal and
inspection for corrosion. E-mat is also
tested to environmental conditions and its
properties are relatively unaffected and it is
mechanically attached to beams/columns.
Any detachment can be easily detected and
easily tightened back. Further merits would
be service cables that can be installed and
protected along an I-beam wrapped with
E-mat, whereas using wet methods this
may not be possible.

Conclusion
In any fire protection design, it is important
to understand the type of elements to be
protected. Be it power cables, structural
steel or pipes, a user has to understand the
material characteristics. E-mat provides
true flexibility in protecting any of these
elements as a single go-to fire protection
material. The art of fireproofing can be
simple when the science of endothermic
technology is applied.
3M E-Mat has been used in various
applications ranging from power cables,
structural steel and pipes. It is the same
product used for over 30 years and
provides versatile and effective fire barrier
protection in building and construction,
oil and gas and nuclear industries.
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Fire protection so flexible
you might get carried away
Tested and
Trusted
over 30 years
- UL 1709 (ASTM E
1529) hydrocarbon
pool fire
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Plan for the worst. Protect with the best.
3M™ Interam™ Endothermic Mat.
3M E-Mat offers maximum fire protection for
critical electrical and structural components,
limiting the impact when fire does occur. And it
offers important advantages over epoxy and
lightweight cementitious coatings or ceramic fiber.
•

Fast and easy to apply and inspect – minimizes
human error and doesn’t need to be shop-applied

•

Clean – no need to mask or drape areas to prevent
a mess

•

Can be applied in any environment regardless of
heat, cold or humidity

Learn about all of the advantages and watch the video:

www.3M.com/Emat

For more information,
Visit www.3MFireprotection.sg
Call 3M at (65) 6450 8888
or email at innovation.sg@mmm.com

When exposed to high temperatures or flame, 3M’s
endothermic technology releases chemically bound
water to slow heat transfer and reduce the rate of
temperature rise.
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EARTHQUAKE RISK

What if a Large Earthquake Hit?
Earthquakes pose a major risk across Asia and recent events have demonstrated their
power to take lives, destroy buildings and disrupt societal functioning. In what follows we
outline a methodology for building realistic earthquake disaster scenarios for major cities
using Adelaide, Australia, as a case study. We analyse an earthquake of magnitude 6.0
occurring on the Para fault, which runs underneath Adelaide’s CBD.
his study is part of a broader
research programme from Risk
Frontiers and the Bushfire &
Natural Hazard Cooperative Research
Centre (CRC). It seeks to deliver a suite
of scenario simulations that investigate
realistic disaster scenarios, scenarios that
lie well beyond the emergency managers’
recent experience. They aim to help
emergency managers stress test their
operations by revealing blind spots and
vulnerabilities in their strategic planning.

T

Valentina Koschatzky

Valentina Koschatzky is a
Catasrophe Risk Scientist
at Risk Frontiers, a natural
hazard research centre
based at Macquarie
University in Sydney.

Historical experience
Despite its low seismic activity, Australia is
more vulnerable to earthquakes than one
would expect by virtue of its concentration
of population and the value of its building
stock, much of which is structurally unable
to withstand even moderate seismic
shaking. The 1989 M5.6 Newcastle
earthquake rates as one of the costliest
natural disasters in Australia, despite its low
magnitude. Its epicentre was close to the
city’s CBD.
An important question arising from the
Newcastle event is: what would happen
if one of Australia’s more populous cities
were struck by an earthquake similar to the
Newcastle event?
The 1954 M5.6 Adelaide earthquake
affords an example of a close call. Until
the Newcastle event, this was the most
destructive earthquake to have hit Australia.
Its epicentre lay far from developed areas
at the time, but today, with the growth
of the city, would now lie within densely
developed areas.
No lives were lost in the 1954
earthquake and there were only three
recorded injuries. Many houses were
cracked and heavy pieces of masonry fell
from parapets and tall buildings in the city.
One of the settlement’s earliest buildings,
the Victoria Hotel, partially collapsed.

Subscribe at www.apfmag.mdmpublishing.com/subscribe

Other major buildings that were severely
damaged included the local church, St
Francis Xavier Cathedral, the Adelaide Post
Office clock tower and a newly completed
hospital in Blackwood, which sustained
major damage to its wards and offices. The
Britannia statue in Pirie Street, Adelaide was
badly damaged, and since it had also been
similarly damaged in the 1897 Beachport
and 1902 Warooka earthquakes, the clock
in the statue was permanently removed.
The Troubridge Island Lighthouse off the
southeast corner of Yorke Peninsula shut
down after the quake damaged its generator
while the Cape St. Auburns Lighthouse on
Kangaroo Island began flashing irregularly.

Methodology
In order to develop a scenario we employ
a suite of models that consider risk a
function of:
■ Hazard: in the case of earthquake, this
describes how seismic waves cause
ground motions in locations away from
the fault as a function of its magnitude
and distance from the epicentre
■ Vulnerability: how buildings are impacted
by seismic ground motions
■ Exposure: where buildings are located
and whether or not they are occupied
at the time of the event.

What is special about this exercise?
■ Hazard Modelling
Most earthquake loss models tend to use
a single-variable such as peak ground
acceleration (PGA) to estimate damage.
PGA corresponds to the lateral impulsive
force exerted by ground motions on a
building; however, damage is also a function
of how quickly or slowly that force is applied,
which is in turn related to the distance from
the source and local soil conditions as well
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 Figure 1: Residential Damage: destruction
as a percentage of Replacement Value of
the local Building Stock.
 Table 1: Number of Home
Equivalents Destroyed.

as a building’s construction details and its
height. For example, low frequency ground
motions of 1sec period will affect a 10
storeys building more than shorter buildings
which will respond more to high frequency
ground motions. This modelling exercise
takes all of this into consideration by using a
multi-parameter vulnerability model, which
corresponds to the full response spectrum
of the ground motion – this is the only
earthquake loss model of its kind.
■ Exposure Modelling
Another important feature of our modelling
is high-resolution exposure information
using the Geocoded National Address
File (G-NAF). For construction categories
we used the National Exposure Information
System (NEXIS) from Geoscience Australia.
This exercise also requires information
on soil types, location of essential facilities
and population from a number of sources
(ABS, Roadnet and Risk Frontiers’
in-house information)

area. For example if 10 buildings are each
10 % destroyed, this is equivalent to one
Home Equivalent destroyed. It is assumed
that a building is located at each address.
■ People
An earthquake can occur at any time of the
day and this is important when estimating
casualties. For this exercise we have
modelled an event that occurred at night
when most people are at home and another
during a regular working day. Maps below
show the distribution of casualties under
each of these scenarios. The damage state

Line of Business

Number of Addresses

Residential

88,440

Commercial

4,815

Industrial

1,650

probabilities for the building stock are used
in conjunction with the estimated population
distribution to calculate casualties. Figure
2 shows the median spatial distribution of
severe injuries and deaths.
We have also modelled damage
and disruption to infrastructure and
essential facilities – hospitals, schools
and emergency services facilities.
The analysis portrays a potentially
devastating scenario for the population
and the economy of Adelaide. It serves as
a tool for emergency managers to examine
a plausible event that is well beyond recent
experience and help them plan for such
an occasion.



For more information, go to
www.bnhcrc.com.au/research/
economics-policy-and-decisionmaking/234

 Figure 2: Numbers of severe injuries and
deaths. Night Time (left figure) and Day Time
(right figure, whit the black CBD).

Results
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■ Buildings
A large number of buildings are expected
to sustain severe damage: Figure 1 shows
the extent of the damage to residential
addresses while Table 1 summarises the
Numbers of Home Equivalents Destroyed
(Sum of the damage ratios) for the whole
www.apfmag.com
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GLOBAL FIRE EVENTS
Global Fire Events is an events website like no other, it sets itself
apart from the competition by putting you in control. The site allows
you to upload your fire related events at no cost and to share with the
world – anything from a fire station open day, media launch, charity
event or a major trade show, Global Fire Events gives you the flexibility.
Basic listings are free and you are able to enhance the entry by taking
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to see how simple it is to interact with the information and please
feel free to share your event with us and the world.
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Global Fire Directory is a comprehensive global resource for finding people
and products in the fire and rescue industry. Please browse the sections for
organisation data, suppliers and manufacturers in the sector or simply type
what you’re looking for into the search bar. Basic listings in Global Fire Directory
are free and you have options available to upgrade your information depending
on your budget. Global Fire Directory is set to become the one stop repository
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www.globalfiredirectory.com

Come and see us at

Stand 6-E38

MARINE FIREFIGHTING

Taking the Heat Out of Ship Fires
On-board a commercial ship, fire can swiftly lead to catastrophic consequences for the lives
aboard, the ship, its cargo and the environment surrounding it. Fire is a destructive force that
requires a broad range of knowledge and skill to overcome. Accurately recognising the type and
extent of a problem is the first step in formulating a sound plan to deal with it. Making the best use
of resources and techniques to limit damage and efficiently extinguish a fire is the ultimate goal.
n recent times, a number of fire
agencies within Australia have
taken a proactive role in refreshing
their skills and knowledge in marine
firefighting due to the associated risks
associated with an ever increasing number
of vessel movements through our ports.
While there are many parallels between
responding to large structure fires and ship
fires, fighting fires on-board commercial
vessels introduces some challenges that
require different techniques and principles
to be employed for the best outcome to
be achieved. One of those techniques is
‘boundary cooling’ and it seems that every
mariner and firefighter has a slightly different
view on the concept.
Almost every marine firefighting
reference book will briefly explain one of
two possible types of boundary cooling,

I

Ian Gabites

 Lots of water slows or stops heat
escaping, containing the fire but,

Ian Gabites is an Associate
Lecturer for the Emergency
Response Centre (ERC) at the
Australian Maritime College
(AMC), a specialist institute
of University of Tasmania
(UTAS). Ian joined the ERC
team 5 years ago. He has
21 years’ experience as a
volunteer firefighter and
casual training instructor
with the Tasmania Fire
Service (TFS).

7 Image courtesy of Ian Gabites

water run-off must be managed.

for example: Robert j Brady Co. Marine
Fire Prevention, Firefighting & Fire Safety
book, endorses the use of water fog to
prevent the spread of conducted heat while
the Navel Handbook for Ship Firefighters
(2006) in 0414, point f. prescribes “Applying
the minimum amount of water to keep the
boundary damp, removing bulkhead linings
if required.” In addition, trolling through
YouTube footage of actual ship fires and
you will find plenty of examples of fire
attack parties deluging huge quantities
of water onto fire boundaries. So, why is
there such a discrepancy?
I believe part of the problem is that the
term ‘boundary cooling’ is a generic term
for applying water to a ships bulkheads
containing the fire but, that boundary
cooling can be used to achieve two
opposite results.
To help clarify the difference I have
termed the two styles as defensive and
offensive boundary cooling which are
explained below.
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MARINE FIREFIGHTING

Defensive Boundary cooling
(Heavy application of water).
Traditional boundary cooling typically
requires copious quantities of water to
be applied onto bulkheads or hull plate
boundaries of a fire. This is to prevent or
reduce heat from escaping the space on
fire by protecting exposures and halting
the spread of fire.

The principle
Ensuring that surrounding bulkheads
around, above and below the
compartment on fire are kept cold so that
little or no heat can escape. This method
effectively insulates the boundaries of the

fire by keeping the heat energy contained
within the affected compartment thereby
stopping the possibility of heat causing
fire in adjacent compartments. This is
very easy to achieve if plenty of water is
available. The choice of nozzle or water
pattern has little impact on the ability to
successfully use this technique.
On the face of it, this is a sound strategy
as there is no argument to discount the
fact that that if heat cannot escape then
fire cannot exist beyond the boundary of
decks and bulkheads containing it but,
there are some side issues to manage
when this method
is employed.

 After initial wet down, concentrate
light water sprays onto dry metal only.

Considerations
 Effective Boundary

The first consideration is the weight of
water being introduced to the vessel and

7 Image courtesy of Richard Serong

cooling in action.
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stability. With anywhere between 200
and 700 kilos of water delivered every
minute from each line of hose, stability of
the ship will need to be addressed within
a very short time due to sheer weight or
the free surface destabilising effect of
water, especially above the waterline. Is
the boundary cooling water being drained
or pumped off the vessel quickly enough?
Are firefighting activities currently or likely
to affect the stability of the vessel? Is
the amount of water being used really
necessary to achieve the required result?
The next consideration is that, by
keeping the bulkhead material cold any
heat inside the fire affected space will
increase significantly making direct attack
techniques riskier for fire attack teams.
By the same token however, if there is
no intention of a direct fire attack then this
method is ideal to help contain the fire as
much as possible.
Offensive boundary cooling
(Light application of water).
Although the origin of this method of
boundary cooling is unclear it has been
successfully used for many years with
great effect. I have called this variation
“offensive boundary cooling” as it assists
in cooling the inside temperature of a
compartment on fire thereby allowing entry
by a direct fire attack team more quickly
and more safely than would be the case
otherwise. Just like adding another iron to
the golf bag, this is a different technique
that we can call upon when the need or
opportunity requires it.
www.apfmag.com
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Hose Carrier
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●Prevention of core damage (Postulate multiple failures)
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24,000
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25,000
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Hose load

M
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M(L×Ｗ×Ｈ）
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(hose not included)
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HRU200
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hose diameters）

HRU300
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8.4×2.5×3.3
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14,300
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 Steam is heat being transferred
to the atmosphere.

7 Image courtesy of Ian Gabites

Considerations
From a safety perspective it is sensible
to acknowledge that anyone undertaking
this method of boundary cooling will be
exposed to a lot of steam, especially for
the first few minutes of activity. Above
deck this will have a negligent impact on
firefighters wearing minimum PPE but
crews should remain vigilant to avoid
steam burns. The same operation below
deck may require a much more cautious
approach and higher levels of protection.
Tactical ventilation around the fire affected
compartment should be considered to
dissipate the steam produced and SCBA
may be required.

7 Image courtesy of Richard Serong

Conclusion

The principle
Smaller quantities of water are applied as
a light spray onto hot bulk heads which
will boil or steam off where enough heat
is present. Turning water into steam
requires a tremendous amount of heat
energy to change from its liquid state
into vapour or steam.
A common high school science
equation states that to raise the
temperature of 1 gram of water by 1˚
Fahrenheit, requires 1 thermal calorie of
energy but, to change water into steam
requires an additional spike of 540
thermal calories for every single gram
of water! The only source of energy is
heat and the source of heat is by large
coming from the fire itself.
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In other words steam on the outside
equals less heat energy on the inside.
With this principle in mind, the aim is
to produce as much steam as possible
and to limit the amount of water reaching
the deck as much as is practicable.
The result will show a relatively rapid
reduction of heat energy within the fire
affected space as heat is continually
drawn through the bulkhead and
dissipated into the outside atmosphere
as steam.

Practical application
During the initial stages of a fires growth
there may be enough energy available for
heavy sprays of water to be effective but,
remember that the point of this tactic is
to create steam. If water is flowing off and
onto the deck simply reduce the flow of
water or completely stop applying water
until the bulkhead metal dries! Only then
should another light covering of water
be reapplied. More water will only serve
to insulate the bulkhead material as in
the defensive boundary cooling method
discussed earlier.
For this method, a nozzle capable of
delivering smaller quantities of water is
best suited and a simple jet/spray nozzle
will facilitate this very easily whereby
lever action nozzles or branches will need
tighter controls on technique to achieve
the same result. Short bursts or pulses of
water mist are the most appropriate way
to apply water with lever action nozzles.

Having introduced the difference between
both styles of boundary cooling it is
important to consider the surfaces to
be cooled. Metals are generally good
conductors of heat and it is this quality that
introduces the ability to boundary cool in
the first place. Some bulkhead linings will
limit conduction by design in the case of
fire resistant divisions or by accident where
decorative linings have been installed.
Unless heat is coming through a bulkhead
or deck there is no advantage in boundary
cooling at all. Remove external bulkhead
and deck linings to gain access to the
metal underneath if possible then monitor
for heat and manage it using defensive or
offensive boundary cooling as the need
requires.

Remember
Defensive boundary cooling: More water,
less steam = cold bulkheads and insulated
fire boundaries, stops the spread of fire.
Temperature within the fire affected space
is not reduced.
Offensive boundary cooling: Less water,
more steam = cooler temperatures within
the fire affected space, facilitates entry by
a hose attack team sooner by reducing the
inside temperature.
Use one or the other, or a combination
to achieve the best tactical and safest
outcome.



For more information, go to
www.amc.edu.au
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THE LAST LINE OF DEFENCE

What does your Structural Firefighting
Gear Protect you Against?
To get the best protection out of your Personal Protective Clothing (PPC), you must first know
a little about your chosen PPC and its associated Personal Protective Equipment (PPE) and
how that is compatible with your fire services resources and training levels as well as your
attack strategies and tactics. In this article we will just focus on the protection offered by
your Structural Firefighting Ensemble and in particular the PPC element of that protection.
tructural Firefighting for the
purpose of PPC, covers all
structures, fixed and mobile and
includes those “structures” that are “manmade” such as bridges, transportation
vehicles and vessels as well as buildings
to name just a few. Each discipline of PPE/
PPC deserves its own discussion, as the
risks across Wildland Firefighting, Haz-Mat
and Rescue incidents are varied along with
the dynamics of the attack strategies and
tactics and often duration and competing
priorities of the emergency incident.
In a previous article I spoke of
ensembles, being the total body protection
and what might be the weakest link in that
protective chain.
When you receive your new Structural
Firefighting PPC, what is your expectation
of its performance and what it protects
you against. What is your understanding
of what it is made up of and how it will
provide the level of protection that you
expect? What components provide
what protection from what hazards and
how do they do that? How does your
inspection, cleaning and maintenance
program ensure that these components
remain “Fit for Purpose” throughout the
life of the garment? Some manufacturers
even provide a DVD to assist the enduser understand the value and purpose
of the components and how to optimize
your protection when using their product.
While there is an extraordinary amount
of science that goes into achieving the
perfect balance, it is important to have
a basic knowledge of these issues,
especially when completing your regular
visual inspection and static water
penetration test of the moisture
barrier in your PPC.

S

Mark L. Gribble

Mark L. Gibble is a member
of the International
Standards Organisation
(ISO) and Standards
Australia representative
for firefighting PPE.
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How will your station uniform
complement your protection and provide
a safe balance during the firefighting
activity?
The best place to start in this
discussion is with the risk assessment
of potential exposure hazards of structural
firefighting and how that relates to
achieving a physiological balance for
the protection of the firefighter.
Just some of the adverse exposure
hazards may be;
■
■
■
■
■
■

Flame impingement,
Radiant heat,
Water,
Chemicals,
Blood Bourne Pathogens,
Particulate matter.

For most of the structural firefighting
PPC on the market, these are some of
the hazards that can be protected against,
depending on the components and quality
of those components that may be present
in your PPC.
In addition to these, there often exists
a potential blast and fragment hazard at
many structural fires.
Depending on your fire services
risk assessment prior to purchase,
there is also the possibility to provide
some protection from some CBRN
Terrorism Agents by complying with
the appropriate section of the NFPA
Standard 1971 -2013.
When considering the list of hazards
above, a combination of components
provides the critical balance between
protection and meta-bolic heat release
for the firefighter. The basic components
are often as follows;
www.apfmag.com
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■
■
■
■

Outer Shell
Moisture Barrier
Thermal Barrier
Inner Liner

Historically these may have been in
4 or more layers and rather bulky. But
over the last decade or more, some of
these layers are being produced in very
light weight materials and combined into
only 3 or 2 layers.
The outer shell had protected the
“engine room” components of the Moisture
Barrier and Thermal Barrier, while the
Moisture Barrier protected the Thermal
Barrier and therefore the firefighter.
While the actual science is far more
comprehensive than that, when firefighters
are inspecting their turnout gear, it is
important to assess these components.
There are 4 main benefits of having a
removable liner in turn out gear. The ability
to easily do that inspection is just one of
the advantages of having a removable
inner. The primary advantage is the ability
to wash the outer shell with the majority of
the contaminates on it, separately, so as
not to “cross contaminate” by potentially
forcing these fireground contaminates into
the Moisture/Thermal Barriers.
In terms of repairs and replacements,
it is far more cost effective to replace only
part of the PPC rather than discard the
whole garment. Additionally access to
certain areas of the garment will be far

 Washing dirty outer shells separate to
the inners,helps to protect against “cross
contamination” of components.

 Be sure to include the inner liner

 Even when on duty,store gear

in your visual inspection.

so it is not a “tripping hazard”.

easier when performing repairs, therefore
a reduction in time and therefore cost. All
4 parts of the garment should be chipped
so as to ensure the correct components
are reassembled and well aligned when
returned to the correct firefighter. This also
provides a valuable tracking of the history
of the garments and assists in the on going
“fit for purpose” assessment.
An important element of safety control
for structural firefighting, is the ability to
ensure that a firefighter does not remove
the inner of the PPC. This can be done by
designing the collar as part of the inner,
and the overpant’s suspenders being
attached to the inner on one side and
the outer on the other.
An option or additional feature is having
very brightly coloured warning tabs clearly
displayed if the inner has been removed.

were being forced into the material, the first
dozen and the last dozen sets in the row
were often exposed to either the morning or
afternoon sun. As I travel around the world
I still occasionally see turnout gear in the
front window of the fire truck, receiving the
same UV exposure. The very simple answer
to caring for your protective clothing no
matter what sort of outer shell you currently
have, is to store it out of the UV light,
preferably in a separate, dedicated well
ventilated room with the correct lighting.
I often get asked about colours of outer
shell material in terms of visibility. Visibility is
important and when new and still clean and
the correct dye shade, lime/yellow may be a
slight preference. However if these elements
are not guaranteed for very long into the
life of a structural firefighting garment,
of paramount importance is protective
performance of the shell material, and the
issue of “post burn strength and flexibility”.
Therefore the requirement of the outer
shell to simply be a “light colour” so that
the end user can see when it is dirty and
have it laundered, is the starting criteria.
Day and night visibility will still be achieved
by florescent and retro-reflective
trim respectfully.
The trim needs to be part of the regular
inspection regime to ensure that it remains
fit for purpose. Often some of the fireground
contaminates degrade the performance of
the trim even after laundering. At the station
the firefighter can simply check the retroreflective component by simply directing

7 Image courtesy of Mark L. Gribble

Outer Shell:
While the outer shell provides some thermal
protection, it also provides some abrasion
and tear resistance. Related to the issues of
abrasion and tear strength is extended UV
exposure. Just like buying a fiberglass boat
and leaving it sit out in the sun for years, it
will eventually deteriorate. So to for most
materials, including natural materials and
the inherently fire resistant aramids and
para-aramids. Thankfully the old practice
of hanging turnout gear along the wall of
the fire station is rapidly disappearing for
a number of reasons. Apart from filling the
gear up with all the diesel emissions which
Subscribe at www.apfmag.mdmpublishing.com/subscribe
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7 Image courtesy of Mark L. Gribble

Thermal Barrier:

 If blood bourn pathogens are a risk during
structural firefighting and rescues, then the
correct moisture barrier is also critical.

a torchlight held adjacent to your eyes and
at right angles to the trim, onto the retroreflective component of the trim, and see
if the light is fully reflected back.
It is important to also provide some
“post burn strength and flexibility” in the
outer shell material, to afford the firefighter
time to survive an accidental higher
thermal energy exposure without the outer
shell becoming brittle and/or falling off
the garment. This is critical during and
immediately after an exposure while trying
to escape to fresh air or a safe zone.

Moisture Barrier:
The moisture barrier is often an unseen
component of the structural ensemble,
but is a critical component of the
firefighters protection. Many firefighters
are of the opinion that it is only there to
repel water. In fact the moisture barrier
plays a critical part in the whole concept
of protection from all 6 of the hazards
listed above. The very balance between
protection and meta-bolic heat release
is greatly influenced by the moisture
barrier, hence the need to purchase the
best possible that is commensurate
with your risk assessment and therefore
performance requirements. We often hear
the comment about the “breathability” of
a structural firefighting kit, which infers
the passage of air. However this science
is about the management of moisture,
and the barriers ability to control water
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droplets from getting in while allowing
water vapor to get out.
The moisture barrier plays a role in
the thermal protection performance buy
preventing water from getting into the air
space in the thermal barrier. As we saw in
a previous article, if water replaces the air
in the thermal barrier it can transmit heat
21 times faster than air. This reduces the
effectiveness of the thermal barrier and
can quickly become dangerous for the
cognitive function of the firefighter as well
as increasing the thermal load on the
physical function of the firefighter.
While water inside your turnout gear is
uncomfortable and weighs a kilogram per
litre, it can also be the carrier of chemicals.
To protect against this is critical. By applying
some ensemble thinking, this is just as
critical for the boots and gloves as well.
If blood bourn pathogens are a
risk during structural firefighting and
rescues, then the correct moisture barrier
is also critical.
It is not uncommon to handle bleeding
patients at many transportation incidents
and some structural fires and rescues.
Hence a good understanding of what
your PPC is designed to protect you
against is important.
Today we are able to achieve the
balance between protection from all these
hazards and still have good meta-bolic heat
release. This is apparent in the test data
weather you measure it in Resistance to
Evaporative Transfer
(RET) which shows good performance
with a lower figure, or Total Heat Loss
(THL) which shows good performance
with higher figures.

In recent times the thermal protection was
achieved by capturing air in reproduced
wadding material. Sometimes the more
you washed it the more it would fluff up
and provide slightly increased thermal
protection. This was often bulky and thick
and heavy. For the past decade or so, this
component is extremely light weight and
thin and in some cases alternate designs in
association with the moisture barrier, form
air layers between the components as well
as in the thermal barrier material.

Inner Liner:
This is the innermost material and is
worn against the skin or station uniform
or undergarments. It is designed to wick
moisture away and is often made from
filament yarn and serves towards ensuring
that the entire system carries less water
and dries more rapidly than any other
traditionally oriented concept. They have a
higher lubricity, which allows the garment
to be a little slippery on the skin and not be
pulling against the firefighters movement
when wet. It also assists in the donning
and doffing. These high-tech firefighter
turnout liners helps to deliver high THL
values and reduce the risk of water-related
burn injuries.

Summary:
In a previous article we touched on the
importance of compatibility of PPC. This
compatibility can be challenged where
agencies might issue new turnout gear on
an “as needs” basis with slight variations
in components, hence potentially altering
the performance of the PPC. Issues of
non-compatibility also potentially exist
when different agencies work together
with different performing components in
turnout gear or even within a fire service
on the same fireground.
While there is so much more to
elaborate on regarding the science in
each of these areas and across issues
of quality, design, technology and the
associated impacts on each of their
performance, firefighters will be better
equipped to conduct dynamic risk
assessments when armed with the
content of even this basic knowledge.
Until next time –Stay safe so you may
enjoy a long and healthy retirement.
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DISASTER MODELLING

Risk to our Cities from
Catastrophic Volcanic Eruption
The small but persistent eruption of Raung Volcano, Java, had severe economic
consequences throughout July and August 2015, impacting the Balinese travel
industry and disrupting the international movement of goods and services.
The highest eruption plumes reported by the Darwin Volcanic Ash Advisory Centre
were only between 4.3 and 5.2 km (22-28 July), but ash drifting in various directions
for distances of over 400km resulted in the cancellation of numerous flights.
he potential for ongoing
impacts and disruptions from
volcanic eruptions sets these
apart from other natural hazard events,
such as earthquakes or floods, where
recovery may often begin soon after the
hazard peak. Volcanic eruptions are also
often characterised by multiple hazards
occurring at various scales. Intense
localised hazards such as pyroclastic
flows, lava flows and lahars (volcanic
mud flows) may devastate areas near to
source and along the volcano’s drainage
networks. In extreme cases, tsunami
may originate from the collapse of an
edifice or eruption of material into an
ocean or lake.

T

Christina Magill

 Figure 1. Crops destroyed by
10-20 mm tephra fall during the 2011

Christina’s research
involves natural hazard risk
assessment, probabilistic
volcanic hazard modelling
and the physical, economic
and social impacts of
volcanic eruptions and long
duration natural hazard
events. At Risk Frontiers,
she has developed loss
calculation models for
Japanese and New Zealand
volcanoes and Australian
hail storms.

7 Image courtesy of Christina Magill

Shinmoedake eruption, Kyushu, Japan.

However, the most common widereaching hazard is that of tephra (volcanic
ash) fall. Even trace amounts of ash in the
atmosphere are enough to restrict flight
paths and close airports. Road and rail
transport may be affected with less than
1 mm of tephra, which obscures road
markings and reduces traction. Human
respiratory health is adversely affected
and eyes and throats can become irritated.
10 cm of ash can weigh over 150 kg per
square meter, with rain further increasing this
weight. Accumulation of a few centimetres
can lead to building collapse with smaller
thicknesses damaging gutters, carports,
air conditioning units and furnishings. In
large eruptions, climate may be affected
for several seasons, primarily due to the
injection of ash particles into the troposphere
and stratosphere, decreasing the amount
of sunlight reaching the earth’s surface.
Agriculture is particularly vulnerable to
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 Figure 2. Calculated average recurrence rates
for volcanic eruptions in the Asia-Pacific Region.
Holocene eruption data from Smithsonian Volcanoes
of the World Catalogue (http://volcano.si.edu/). VEI
8 eruptions described in LaMEVE database of large
explosive eruptions (Crosweller et al., 2012).

the physical and chemical effects of tephra
fall, which may directly impact crops, soil,
animal health, farm infrastructure and
machinery (Wilson et al., 2011; Magill et al.,
2013). Thicknesses of several centimetres
can smother crops, change soil properties
and damage greenhouses. Even thin
dustings of tephra can adhere to plants,
blocking photosynthesis and causing acid
damage (Figure 1).

Frequency of volcanic eruptions
Volcanic eruptions are classified by
a Volcanic Explosivity Index (VEI), a
logarithmic semi-quantitative scale
incorporating variables such as eruption
volume, plume height and duration (Newhall

Mead and Magill (2014) calculated the
periods for which data is assumed to be
complete for the Smithsonian Volcanoes of
the World catalogue. This information was
then used to calculate Average Recurrence
Intervals for each VEI category for the AsiaPacific region (volcanoes in the Philippines,
Indonesia, Japan, Vanuatu, Papua New
Guinea, and between New Zealand and
Fiji) (Figure 2).
While eruptions greater than or equal
to VEI 2 occur on average more than eight
times a year, VEI 6 eruptions such as
Pinatubo in 1991 or Krakatau in 1883 occur
approximately every 110 years. There have
only been three VEI 8 eruptions within the
Asia-Pacific Region during the past 254
thousand years (one from Toba, Indonesia,
and two from the Taupo Volcanic Zone,
New Zealand). A much more pressing
worry is a VEI 7 event, similar in magnitude
to the 1815 Tambora eruption, Indonesia.
Eruptions of this size have an average
return period of less than 500 years
and tens of millions of people would be
affected if such an event were to take place
within Indonesia, the Philippines or Japan.
Unprecedented losses and casualties
would result if the eruption was to occur
close to a large population centre.

and Self, 1982). While a VEI 0 or 1 eruption
may involve only a gentle effusion of lava,
eruptions greater than VEI 2 become
progressively more voluminous and
explosive. Greater than VEI 5, the volume
of erupted material may cause large scale
disruption and damage while VEI 7 or 8
eruptions are likely to be truly cataclysmic.
The Smithsonian Volcanoes of the
World catalogue (http://volcano.si.edu/)
includes available information describing
volcanic eruptions that have occurred
during the last 10,000 years. Data is more
complete for recent times and for larger
eruptions, which are more likely to be
identified in the geological record or have
been recorded in historic documents.

Another large eruption
in the Asia-Pacific region
Although it is impossible to predict the
location or nature of the next major
eruption, it is interesting to consider the
consequences of past events assuming
they were to reoccur today given modern
societal conditions. We are able to analyse
the current areas exposed to tephra fall
for four previous eruptions in the

 Figure 3. 10 mm tephra fall isopachs for the
7 Images courtesy of Christina Magill

1707 Fuji eruption (Miyaji et al., 2011), 1991
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Pinatubo eruption (Wiesner et al., 2004), 1815
Tambora eruption (Self et al., 1984) and ~74 ka
Toba eruption (numerical simulation by Matthews
et al., 2012). Eruption volumes in Dense Rock
Equivelent (DRE) from LaMEVE database of large
explosive eruptions (Crosweller et al., 2012).
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DISASTER MODELLING

Eruption

Reference

Eruption volume

Total land area
> 10 mm (km2)

Agricultural area
> 10 mm (km2)

Urban area
> 10 mm (km2)

Population
> 10 mm (km2)

Fuji
(1707)

Miyaji et al.
(2011)

0.68 km3

28,730

5,170

1,530

29,440,000

Pinatubo
(1991)

Wiesner et al.
(2004)

5.41 km3

120,110

6,280

30

5,126,000

Tambora
(1815)

Self et al.
(1984)

31.5 km3

779,190

67,720

950

75,253,000

Toba
(74 ka BP)

Matthews et al.
(2012)

2,750 km3

> 32,000,000

> 3,600,000

> 34,000

>1,900,000,000

 Table 1. Estimates of Total, Agricultural and Urban land areas, and population affected if four significant
historic eruptions were to occur today. References refer to publication of 10 mm isopachs obtained by geological
investigation (Fuji, Pinatubo, Tambora) or numerical simulation (Toba). Land-use data is from GlobCover (http://
due.esrin.esa.int/globcover/) and population from LandScanTM (http://web.ornl.gov/sci/landscan/). Eruption
volumes are from LaMEVE database of large explosive volcanic eruptions (Crosweller et al., 2012).

Asia-Pacific region (Figure 3 and Table
1). Tephra dispersal is based solely on
environmental conditions at the time of
each eruption. The same eruption may
have vastly different consequences if
wind conditions were varied.
A repeat of the immense Toba eruption,
approximately 74,000 years ago would
severely impact most of the land area of
Indonesia, Malaysia, Singapore, Thailand,
Laos, Cambodia, Vietnam, Myanmar,
Bangladesh, India and Shi Lanka. Tephra
would travel as far as Africa and have
severe global consequences. A more
credible event to consider however is the
eruption of Tambora, two hundred years
ago. This is the largest eruption in recorded

history with ash 1m thick falling 75 km
from the volcano; 11-12,000 people were
killed directly, while another ~60,000 died
from starvation and disease due to crop
failure (Oppenheimer, 2003).
Today more than 75 million people
would be affected by more than 10 mm
of tephra, enough to decimate crops
and severely impact infrastructure and
urban systems.

Quantifying volcanic risk in Tokyo
A repeat of the 1707 Hoei eruption from
Mount Fuji would see an urban area of
over 1,500 km2, and approximately 30
million people, impacted by more than
10mm of tephra fall. This includes almost

the entire area of Kanagawa and Chiba
prefectures, the highly populated eastern
area of Tokyo prefecture and parts of
Shizuoka, Yamanashi and Saitama. Home
to Japan’s national government, this area
is also a major national and international
hub for business, manufacturing and
transport. A similar eruption today,
would disrupt these sectors and severely
damage buildings and infrastructure. The
clean-up requirements would be immense
with assistance and resources having to
be sourced from outside the affected area.
Although the most visible, Fuji is not
the only threat to Tokyo; the city could
be affected by any of a large number
of volcanoes, with those immediately
to the west posing the greatest hazard.
As a first step to quantify the impacts of
a future eruption impacting Tokyo, the
probabilistic KazanRisk model (Figure 4)
has been developed. KazanRisk contains
a catalogue of 60,000 simulated tephra fall
events from six volcanic centres, exposure
information and mathematical functions
relating the magnitude of tephra fall to
damage. By assigning probabilities to
each event we are able to calculate likely
losses to buildings, the costs associated
with the cleanup of roads and public
areas, and loss of agricultural productivity
due to crop damage, effects to livestock
and damage to farm equipment. These
methodologies may be extended to
consider additional impacts, volcanoes
and regions.

7 Image courtesy of Christina Magill



For more information and
detailed references email
christina.magill@mq.edu.au

 Figure 4. Example of kml map produced by
KazanRisk describing building loss on a 1km
grid over the Greater Tokyo region, Japan. Map
presented on Google Earth base layer.
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Building Product Compliance –
Get Ready for Positive Changes
In recent times Fire Protection Association Australia (FPA Australia) has advocated strongly
for changes to building product compliance in Australia. High profile incidents such as the
Australian Competition and Consumer Commission recall of Infinity Electrical Cable, which can
become a fire hazard in as little as two years and was installed in up to 40,000 homes Australia
wide, have eroded confidence in the power of existing regulatory regimes to ensure compliance.
his incident combined with the
significant fire at the Lacrosse
apartment in Melbourne’s
docklands precinct, which was fueled by
highly flammable cladding installed on the
exterior of the building, have led to a major
public outcry.
This public awareness has in turn led
to two significant government initiatives:
A federal senate inquiry into non-conforming
building products and an investigation into
a risk-based product compliance scheme,
agreed to at a joint meeting of state and
territory building ministers.
FPA Australia has displayed significant
leadership in both of these political arenas in
order to drive positive community outcomes.

T

Joseph Keller

 Non-compliant and potentially flammable
“Infinity” cabling has been installed in
around 40,000 Australian buildings.

Senate Inquiry – Non
Conforming Building Products
FPA Australia has lodged a strong
submission to the Senate inquiry outlining
that the issue of non-conforming building
products is having a considerable impact
on the Australian marketplace.
The submission outlines that
non-conforming products are producing
five key consequences:
1 Reducing the level of community
safety expected to be delivered by
products required to operate reliably
as individual products and/or as part
of holistic safety systems.
2 Preventing an even playing field and
reducing incentives for responsible
corporate organisations to continue
to fund research and appropriate
product approvals.

Matthew Wright

7 Image courtesy of FPA Australia

Joseph Keller is
Communications Manager,
FPA Australia.
Matthew Wright is Chief
Technical Officer and Deputy
CEO, FPA Australia.
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There is a need for trade flexibility
across local and imported products and
this is mandated by the World Trade
Organisation agreement for Reducing
Technical Barriers to Trade, which
Australia is a signatory to. However
regardless of where a product is
manufactured, FPA Australia believes
Australia must re-establish clear
standards of product performance.
This is especially important for products
that are required to be installed or
incorporated in buildings to achieve
safety outcomes.
The lack of clear expectations and
education regarding appropriate product
selection and use creates a potential
increase of litigation of builders, building
surveyors, designers and the like by
building owners (or contractors) who
pay for what they believe is a conforming
product, yet obtain non-conforming
products. This is not merely speculation.
Such a situation is currently occurring as
the Lacrosse apartment fire saga drags
on, with the builder and building surveyor
being investigated by the regulator and
owners pursuing a class action lawsuit.
The Australian Industry Group
(AIG) has conducted extensive research
into the economic impact of nonconforming product. The AIG document
“The quest for a level playing field,
the non-conforming building product
dilemma, 2013” states that “evidence
suggests that the market penetration
of non-conforming products in several
key construction product sectors in
Australia may be up to 50%, this is
a sobering and alarming statistic.”
Non-conforming products are
generally cheaper than conforming
products as they haven’t been tested and
certified as being conforming to Australian
legislation or Standards and don’t
necessarily include the more expensive
materials and components required
to perform reliably to the expected
fit-for-purpose performance standard.

7 Image courtesy of FPA Australia

3 Increasing costs associated with
repair and rectification work when
non-conforming products are identified
and required to be replaced.
4 Reducing the quality of Australian
buildings.
5 Creating uncertainty and reducing
confidence in each aspect of the
building supply chain.

Cost impacts from non-conforming
building products are generally passed
on directly or indirectly to owners and
occupiers of buildings. An owner or
occupier may have to vacate a building
for the period of time it takes to rectify
the issue created by the non-conforming
building product. Rectification can often
take months or even years. If a nonconforming product is found in a building,
it is often a lengthy and costly process to
determine the party responsible and have
it rectified. These are costs the Association
believes can be avoided and our risk-based
approach to product compliance outlined
below goes some way to addressing this.

Building Ministers Forum
and a risk-based approach
to product compliance
In June 2015 FPA Australia wrote to all
State and Territory Building Ministers and
the Federal Minister for Industry asking
them to acknowledge the issue of product
compliance and presenting a conceptual
framework for the risk categorisation of
products and the associated rigour of
assessment required to demonstrate
they are fit for purpose.
This proved to be a highly worthwhile
exercise, with the merits of such a riskbased approach receiving support at
the Building Ministers Forum held in late
July. The Forum agreed that the federal
government will now investigate options
for a possible mandatory scheme for
high risk building products with life
safety implications.

Subscribe at www.apfmag.mdmpublishing.com/subscribe

 FPA Australia’s risk based approach to
product compliance has been endorsed
at the recent Building Ministers’ Forum.

FPA Australia CEO Scott Williams
said it was a fantastic outcome but
significant work remained.
“This announcement demonstrates
that the Building Ministers have listened
to the industry and the community and
acknowledged the extent of the issue,”
he said.
“The future establishment of
a national register of ‘fit-for-purpose’
products which are high risk will restore
confidence and certainty to the building
industry and the community.”
“The ABCB will report on the progress
of the mandatory scheme for high risk
products in six months and we will be
supporting the ABCB and working with all
stakeholders to ensure that any scheme is
sound, robust and rigorous.”
In order to understand what is meant
by a ‘risk-based’ approach, it is necessary
to examine the current provisions that
exist regarding product compliance in the
Building Code of Australia (BCA).
Clause A2.2 “Evidence of Suitability”
of Volume One of the BCA (replicated by
clause 1.2.2 of Volume Two of the BCA)
establishes options for manufacturers or
suppliers of products to provide different
forms of documentary evidence to
support a claim that a material, form
of construction or design is suitable
and fit for purpose.
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 Recognition and acceptance of the building
product non-conformance problem is an
important first step towards a safer industry.

There is no hierarchy associated with
these options. The BCA provides options
for different types of evidence that are
considered to be acceptable, therefore
providing flexibility to product suppliers as
to which option they choose to satisfy. The
extent to which the documentary evidence
of suitability complies with one of these
options is ultimately at the discretion of
the Authority Having Jurisdiction (AHJ) to
accept. Predominately the AHJ is a Building
Surveyor (Private or Municipal).
These current requirements represent
dramatically different approaches in
product assessment rigour to demonstrate
fit-for-purpose performance standards
are achieved. Accordingly FPA Australia
has advocated for change of these
requirements based on risk assessment
of products. Evidence and identification of
non-conformance generally occurs after
installation and predominately after a life or
health safety incident. For example: the most
critical time a fire safety product is required
to conform and be suitable is during a fire
incident. This is not the time to identify it as
being non-conforming and unsuitable.
FPA Australia believes that improvements
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to the existing regulatory product
compliance framework can be made,
utilising existing testing and accreditation
bodies. While it is always preferred to
promote and provide positive outcomes
for those companies involved in the
manufacture, supply, install and approval
process there is also the necessity for a
deterrent for those who do not comply
with a legislated system or process.
At some stage – or stages – during
of the manufacture, supply, installation
and approval process there needs to
be a deterrent that includes significant
financial penalties and a willingness to
prosecute, where necessary. Without a
deterrent there is little reason to provide
a complying building product if there are
cheaper alternatives. Failure of a regulator
to carry out surveillance and enforce
against companies or individuals would
result in non-conforming products and
practices entering the market.
FPA Australia’s proposed solution to
address building product non-conformity
issues is aligned to the current system
and ‘Watermark’ scheme required by the
Plumbing Code of Australia for plumbing
products. As such, this proposal is not an
entirely new concept. It is enhancing and
modifying an existing system to make it
suitable for all other building products. It is
a system that utilises a risk-based criteria

methodology to categorise a building
product and thereby apply the appropriate
rigour of assessment to address the risk.
It should not be left entirely to the federal
government to implement and administer
such a new system. Implementation and
administration of any such new system
should be developed and supported via
a partnership between the Federal, State,
Territory Governments and the relevant &
respective industry bodies.
The procedure would utilise a prescribed
risk criteria to categorise the appropriate
‘Risk Category’ should failure of a product
or system result in adverse risk to life safety,
health, economic loss and the environment.
There would be three risk categories: High,
Medium and Low. In addition, a listing of
compliant high risk products would need
to be accessible.

Product Compliance
– The Way Forward
In summary, In order to limit the impact of
non-conforming building products to the
Australian building industry and consumer,
FPA Australia believes that there are a few
key factors that need to be accepted and
implemented as follows:
1 Recognition and acceptance that
Australia has a building product
non-conformance problem.
2 Creation of a building product
conformance taskforce to develop
a National Building Product Compliance
System framework and accompanying
Regulatory Impact Statement. (This
is now underway as a result of the
Building Minister’s Forum)
3 Modification of legislation
where deemed to be ineffective,
misunderstood, conflicting or a risk
to the Australian people.
As an Association we believe we are
closer than ever before to achieving
these objectives and helping to restore
confidence in the suitability of products in
the Australian building and construction
marketplace. These are important steps
towards achieving our vision of minimising
the risk and impact of fire.



For more information, go to
www.aph.gov.au/Parliamentary
_Business/Committees/Senate
/Economics/Non-conforming
_products
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WHATEVER THE HAZARD,
WE’VE GOT YOU COVERED

PRE-ENGINEERED SYSTEMS
FOR SMALL SPACES:

Detect and suppress fires automatically
Reacts 10x faster than conventional systems
Compatible with most extinguishing agents

ENGINEERED SYSTEMS
FOR LARGE SPACES:
High-pressure performance in a low pressure system
Compatible with “clean” extinguishing agents
Less piping and greater fill density

Listings and approvals vary by agent and system type

LEARN MORE AT:

www.firetrace.com

FIRETRACE INTERNATIONAL - WORLD HEADQUARTERS
8435 N. 90th St., Suite 2, Scottsdale, AZ 85258, USA.
Tel: +1 480 607 1218 • Email: info@firetrace.com

FIRETRACE INTERNATIONAL LTD - EMEA OFFICE
Unit 11, IO Centre, Salbrook Road, Salfords, Surrey, RH1 5DY, UK.
Tel: +44 (0) 1293 780 390 • Email: info@firetrace.com

NEW TECHNOLOGY

Inspection App for Automating
Fire Equipment Inspections
The popularity of smart phones and tablets has changed the market with an estimated
over 120 million monthly global activations of mobile devices at the beginning of 2015.
Managing fire and safety inspections has become more efficient with the introduction
of mobile devices. Automation enables effective equipment tracking, scheduling,
service management, and management of parts and inventories.
s mobile devices become
smarter and more advanced,
they are increasingly being
used to automate inspections. Mobile
devices such as iPhones, iPads, Android
smartphones and tablets have been
transformed into everyday tools deployed
by service organisations such as fire
equipment inspectors.

A

 Paperless recording of safety inspections

Naaman Shibi

using rugged mobile device.

Automating fire equipment
inspections using an iPad
or Android mobile device
Most smartphones and tablets operate
on the iOS (Apple) or Android (Google)
operating system, with both platforms
capable of handling fire equipment and
safety inspection applications. Apps
designed for paperless inspections
have to provide information that already
exists on paper forms and log books. For
example, if the inspection involves filling
out a weekly sprinkler logbook, the iPad
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Naaman Shibi is VicePresident of Techs4Biz, has
over 25 years of experience
in the software industry and
has worked with a number
of large public and private
businesses to automate
OH&S inspections.
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paperless app can fulfil the same function
electronically including allowing the fire
inspector to select from a list of possible
choices, type in information, or use the
voice to text function according to the
logbook and regulatory requirements.
Paperless fire and safety inspection
apps allow the inspector quick access
to current, past, and future information.
Easy-to-use screens and functions are
necessary in the fire inspection apps
to enable user-friendly and efficiency
operation by the field service personnel.
Simplifying navigation buttons and
minimising keystrokes will allow fire
equipment and safety inspectors to
easily and quickly familiarise themselves
with the paperless inspection app.
When using the ‘appropriate’
implementation of a paperless inspection
app, the process of collecting inspection
and testing data in the field is easy and
captures all the required information:
a The Application must be easy to
use. As it is used in the field, field
inspectors must be able to rapidly
‘master’ the Application, learn how
to navigate to their desired screen/
function, and adopt the App as
an ‘extension’ of their business
tools/gadgets.
b I am a strong proponent of ‘offline
mode’ field applications, in which
inspectors can use their App without
being dependent on connectivity.
The App is therefore replacing paper
forms with a significantly better tool
– but without the need for continuous
connectivity and increased costs.
So, how would an ‘offline’ App work
without the need for connectivity? It’s
pretty simple. The user can send and
receive all the required information,
including reference material and
pictures wirelessly at any time; but
once data is sent or received, users
can record all required information
directly onto their device while it is
‘offline’. Similar to an email client,
the field technician control when
and how data is sent back to the
office. This eliminating dependency
on connectivity in remote locations
or in areas without connectivity
(e.g. basements) and reducing costs
since data can also be transmitted
using Wi-Fi.

7 Image courtesy of Techs4biz
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c Barcodes are integrated into
the application using the mobile
device’s built-in camera, which
may be very useful to identify the
fire equipment. Inspectors can scan
fire equipment to quickly access
relevant information. The scanner
can be used in conjunction with
the inspection software to retrieve
information such as: last test level
performed, last defects identified,
next major level as well as the current
task (e.g. weekly, monthly etc.) to
be performed.
d Picture-taking and integrating the
image with the test and inspection
results is also essential. Inspectors
must be able to snap images and
‘doodle’ on their pictures as required
(e.g. identifying the defect or the
non-compliance). In addition,
wireless transmission of pictures
must be done efficiently and securely
without exposing your server to
security breaches.
e Simplifying data collection by
standardizing functions and dropdown lists is essential. The user must
be able to select values from as many
drop-down lists as possible, and
therefore minimize data entry.
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 Using Paperless inspection solution
app to highlight defects and deficiencies.

The fire and safety inspection app can
include validations that allow or disallow
data entry and make data entry mandatory
when identifying defects and other noncompliance findings. The fire inspection
app can also provide the safety inspector
with historical information pertaining to
previous inspections and tests.
Mobile device features such as
camera, NFC, Wi-Fi, clock and GPS can
be integrated with the app to execute
multiple functions such as enabling quick
identification of equipment, or points
of entry and exit, providing audit trail,
documenting non-compliance, recording
photographic evidence, improving
efficiency, and minimising human errors.
Techs4Biz offers Pervidi products,
which combine service management, asset
management, maintenance management
and inspection management functionalities
to improve operational efficiencies
and reduce costs. Techs4Biz develops
and provides technology solutions in
7 languages. Techs4Biz has offices in
Australia, Canada and the U.S.



For more information, go to
www.Techs4biz.com
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Petroleum Storage
Tank Facilities – Part 2
In the previous installment we talked about the types of petroleum storage tanks. In this
article we will discuss the various types of fires and the fire protection methods available.
n the last article it was
mentioned that different types
of tanks have various common
types of fires. Delving into these fires they
can be further identified as follows:

I

Types of Fires
■ Overfill Ground Fires

Craig H. Shelley
FIFireE, CFPS, Retired Chief
Craig is a 45-year veteran of the fire
service. He served with the FDNY
for 26 years retiring as the Chief of
Marine Operations. Currently, Craig
is an Assistant Chief with Industrial
Emergency Services (IES) and Manager
of Marine Operations. In addition, he is

Overfill ground, dike, or bund fires result
from piping or tank leakage. This may be
caused by operator error, equipment or
instrumentation failure. These incidents
are considered the least severe.1 When
a leak occurs without ignition, all ignition
sources should be eliminated and vapors
suppressed. Remember that our fire
appliances (apparatus) can be the source
of ignition. If ignition does occur, the fire
is treated as a large pool fire. If valves or
piping are leaking, treat these areas as
three dimensional fires.

the CEO of World Safe International.

■ Vent Fires
Vent fires are typically associated with
fixed roof tanks such as cone roof,
covered floating roof tanks, dome roof,
vertical low pressure fixed roof, and
horizontal tanks. These are less severe
fires and can usually be extinguished using
a dry chemical extinguisher or reducing
the pressure in the tank. Vent fires can
be caused by lightning or sometimes hot
work in the vicinity.

■ Rim Seal Fires

Sue Tarantino
BS, MBA, Retired Battalion Chief
Sue is a retired 27-year veteran of the
Charlotte (NC) Fire Department. She is
currently a Division Chief with Industrial
Emergency Services (IES) and Assistant
Manager of Marine Operations. She
also serves as a senior fire protection
specialist with World Safe International.
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Rim seal fires comprise the large majority
of fires in open top floating roof tanks.
As with vent fires, lightning is usually the
primary source of ignition. If the seals
are not maintained, deterioration may
cause fugitive vapor emissions to escape.
When these vapors are in the flammable
range they can ignite when exposed to
an ignition source. There is usually a high
rate of extinguishment success if there is
no associated damage such as a pontoon
explosion or if the suppression efforts

do not sink the roof by using excessive
water during firefighting.
In internal floating roof tanks, rim
seal fires may be extremely challenging,
especially if there is no permanently
attached foam system. With no foam
system in place, the only openings to
apply foam into the tank would be the
small vent openings at the top of the
tank. These openings typically have
protective screens in them, hampering
foam application further. With open top
and internal floating roof tanks, fixed
or semi-fixed foam systems are the
preferred method of extinguishment for
rim seal fires.

■ Unobstructed Full Surface Fires
With sufficient resources and trained
personnel, unobstructed full surface
fires are relatively easy to extinguish on
relatively small tanks (less than 45.72
meters [150’]). Larger tanks greater than
this size will be much more challenging
because of the size of the tanks,
application and flow rates required,
resources required, and the logistics
involved with the firefighting efforts.
Unobstructed full surface fires can occur
in fixed roof tanks without internal roofs
when the weak seam at the roof-shell
joint separates from an explosion or other
over-pressure event, leaving an exposed
full liquid surface in the tank. External
floating roof tanks can have unobstructed
full surface fires when heavy loads (e.g.,
rains) exceed the weight capacity of the
roof, causing it to sink below the surface
of the product. This may also occur if the
roof drains have been left closed during
periods of heavy rains.

■ Obstructed Full Surface Fires
Full surface fires with a fully or partially
sunken roof can occur where tanks
have fixed roofs, internally floating roofs,
or external floating roofs. These fires
are challenging because access to the
www.apfmag.com
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 Fire detection

 Foam injection system for storage tank fire

system in rim seal area.

protection. This system must be started manually.

Interruption in electrical

Is your department familiar with the operation of

current by fire will

this equipment? Especially at 2 a.m. when there

activate foam system.

may not be a facility operator on duty?

burning surface is blocked by the roof or
floating roof (pan). An increase in vapor
pressure between the liquid and the
roof can cause the pan to tilt, partially
exposing product above the pan. Pontoon
failure may also cause a pan to sink.
Heavy rains may also tilt or sink a pan.

Fire Protection Systems
Fixed and semi-fixed fire protection
systems are used in industry to protect
various equipment and processes.
They are used in many cases to protect
petroleum storage tank facilities. In
differentiating between a fixed and semifixed fire protection system we find that
a fixed fire protection system has all of
the components to produce water or
foam discharges without the aid of a fire
vehicle. Water and foam based systems
may be activated manually or activated by
the use of devices such as smoke, heat,
or flame detectors. A semi-fixed system is
required to be supported by a fire vehicle.
The following are some of the systems
that may be found at petroleum storage
tank facilities:

procedures could include starting the
fire and foam pumps as well as opening
and/or closing valves. A semi-fixed
system will require a fire vehicle to
connect to a lateral terminal connection
and supply the foam chambers with
foam solution at a specific pressure.
These pressures should be identified
during pre- incident planning and signs
posted at the manifolds indicating
these pressures.
Foam chambers are typically installed
for rim seal protection, but in some
instances they may be installed for
extinguishment of full surface fires in
both floating roof and covered storage
tanks. Once again, pre-incident planning
will be crucial to allow the fire service to
know how much foam solution should
be flowed and at what pressures.

■ Subsurface Injection
Subsurface injection may be found on
some covered roof storage tanks. When
a floating roof is present, this system is
not practical and cannot be used. The
floating roof will keep the foam from
reaching the surface of the fuel. These
systems can either be fixed or semi-fixed.
Aqueous film forming foams have low fuel
tolerance and will not effectively rise to
the surface. Subsurface injection also can
not be used with polar solvent products.
Once again, during pre-incident planning
consult the plant operators to ensure that
your personnel know how these systems
operate and ensure that foam supplies,
 Fire department connection for storage tank

fire protection system. Note the pressures and
flows for fire department operators.

■ Rim Seal Protection
This is the most common type of
system found on atmospheric storage
tanks. They are installed on either an
open top or covered floating roof tank.
The rim seal will have a 30 cm (12 inch)
to 61 cm (24 inch) foam dam designed
to hold the foam in the rim seal area so
that it can flow and extinguish fire along
the seal. These systems can either be
fixed or semi-fixed. Mostly, these systems
will be manually activated. The manual
Subscribe at www.apfmag.mdmpublishing.com/subscribe
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 Cooling rings

 Point and Shoot system. Note the two

on storage tank.

lateral and one downward discharge ports.

both fire service and plant, are compatible
with the fuel in the tanks. The foam
solution must be injected above the water
level in the tank. Foam injected below this
level will dissolve into the water and not
rise to the surface.

contained product, while the second
phase injects Purple K dry chemical to
evacuate the internal vapor space of any
lingering flammable vapors, rendering
the space inert. These systems would be
used on covered tanks.

■ Cooling Systems

■ Point and Shoot System

Another system that may be used is a
cooling system. Cooling rings on the
exterior of the tank are placed so that they
discharge water onto the tank’s exterior,
protecting it from radiant heat from fire in
close proximity. In many instances, these
systems will have to be manually activated.

The Point and Shoot system provides a
more aggressive and more efficient foam
application as compared to traditional
foam chambers. In actual tests, the
Point and Shoot system provides 73
meters (240 feet) of coverage from one
wand, a 200% increase in performance
over a foam chamber. The foam wand
will distribute foam from three orifices,
two lateral and one discharging down
the wall of the tank immediately below
the wand. An optional feature is the
addition of a separate riser to allow
a specialized monitor to be quickly
deployed and mounted to the tanks rim
for additional extinguishment and/or
vapor suppression.

New Technologies
Looking back at storage tank fire
protection we see that while fixed and
semi-fixed systems have basically
remained unchanged for 60 years but
the size of the tanks has grown larger. In
recent years, new technologies have been
developed to make fixed and semi-fixed
systems more efficient. As tank diameters
increase, the degree of difficulty for
extinguishment also increases. As with the
rest of the fire service, new technologies
help improve efficiencies and performance.
Some of the new technologies for storage
tank fire protection are:

■ Dual Agent Chambers
Traditional foam chambers would aerate
the foam and distribute it evenly on rim
seal or full surface fires. A dual agent
chamber is a two-phase application
through the same chamber. The first phase
cascades a rich blanket of foam
to extinguish and seal the surface of the
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■ Hollow Point
The Hollow Point system was developed
to overcome issues faced by foam
chambers when they are installed on a
fixed or cone roof tank for the purpose
of full surface protection. When foam
chambers are installed, they rely on
gravitational forces and the static head
pressure of the foam to provide the
propulsion for the foam to cover the
surface area of the product. The Hollow
Point system projects the foam toward
the center of the tank as well as to the left
and right along the tank wall.

■ Ambush
The Ambush system is designed for use on
large diameter jumbo storage tanks. Type II
“Over the top” applications on these tanks
require huge amounts of resources and
firefighting equipment. In some locations,
122 meter (400+ feet) diameter tanks
are present. The Ambush is designed to
provide enhanced fixed system response
for external floating roof storage tanks.
The system reduces foam fallout from the
stream to provide more efficient foam/water
application densities. It addresses four
distinct areas of the tank simultaneously;
the area to the left of the wand, the area
to the right of the wand, the center of the
tank, and the area directly below the wand.
Multiple units may be required for complete
coverage depending on the tank diameter.
Additional information on these new
technologies can be obtained direct from
the manufacturer of this equipment. An
internet search will assist with locating the
manufacturer.
This article and our previous one have
discussed the types of atmospheric
petroleum storage tanks, the types of
fires, and fire protection systems. Our next
installment will discuss the strategy and
tactics involved with fighting atmospheric
petroleum storage tanks as well as preincident planning techniques.



For more information, go to
www.worldsafeinternational.com
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SPECIAL RESCUE

Helping Hands, Hurting Hooves:
Large Animal Rescue
Large animal rescue occurs during the response phase to a natural or anthropogenic disaster,
emergency or accident where specialised training and equipment are required to rescue an animal
such as a horse, donkey, cow, other livestock, or ungulate wildlife. Successful and safe rescue
requires emergency service personnel with specialist training, access to equipment and engineering
resources, local knowledge, an understanding of the social psychology of animal owners. It also
requires the co-ordinated efforts of emergency services providers with experts such as veterinarians.
ith advances in veterinary
medicine, many injured large
animals that previously would
have died now have a viable chance
of survival (Bedenice 2007). However,
responders must work within a defined
system of incident management and
triage, and do so before the situation is
irrecoverable. LAR training programs
and rescue teams have been developed
and refined internationally. More formal
organisations include the British Animal
Rescue and Trauma Care Association
(BARTA). Since 2008, 90 per cent of UK
fire and rescue services have established
a formal LAR capability and are trained
to a national standard (Green 2014).
Their work is informed by well-respected
manuals on the topic (Leighton & Staples
2010, Gimenez, Gimenez & Stafford 2007).
However, there has been little explicit
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consideration of the ways in which human
and animal safety are mutually incorporated
and the challenges posed by the humananimal bond.
Three Australian case studies have been
selected for discussion largely due to the
availability of first hand, well-documented
case material and permissions. The choice
to include examples of ‘successful’ and
‘unsuccessful’ rescues is intentional.

Case study 1: Mud rescue
A 20-year-old horse was found stuck in
mud in a dam. Its owner estimated the
horse had been trapped there for around
12 hours. She called a veterinarian, fire
and emergency responders.

 Mud rescues are some of the
most difficult and dangerous.
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Equine Group at Massey University, NZ.
He has trained and taught veterinary
students, veterinarians, and animal
health workers in Australia, Canada,
Haiti, New Zealand, Peru, Thailand
and the United States. He has parallel
research interests in animal and human
welfare, their interdependence, and how
veterinarian may use their skills and
experience to benefit both.
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MaryAnne Leighton is the Large Animal
Rescue educator with Queensland
Horse Council Inc. and author of Equine
Emergency Rescue- a guide to Large
Animal Rescue. MaryAnne has 20 years
experience with horses and managing
horse studs. For information on Large
Animal Rescue in Australia see www.
equineER.com
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 Front strops should be at 90-degrees

7 Image courtesy of Kirrilly Thompson

to the animal’s body to avoid eye trauma.

The Incident Controller (IC) had
attended a ‘train the trainers’ weekend
where he had learnt basic LAR techniques
but not skills specific and critical to
successful mud rescues. Normally this
would entail the use of water injection
around the animal’s limbs to release the
suction of the mud before attempting to
extricate the animal (Gimenez, Gimenez
& Stafford 2007). The IC’s conversations
with the veterinarian were secreted from
the owner. He did not communicate with
the owner or her companion, despite them
wanting to offer basic suggestions to
improve the horse’s comfort, for example
tightening the halter to avoid facial or
ocular abrasion.
The responders had trouble getting
strops around the horse, so (against LAR
training advice) one volunteer lay on the
horse’s back to do it manually. Once the
strops were in place, it took 40 minutes
from the time they began pulling to the
time the animal was extricated from the
mud because they had not released the
suction around the limbs. During that time,
rescuers maintained the tension on the
strops. The rescue team pulled on the
trapped horse at an angle instead of in
a straight line, dragging the strop across
the horse’s face.
Once the horse was extricated, it was
dragged up a bank and left prone, about
two metres from a barbed wire fence. As
the horse instinctively struggled to stand, it
slid closer and closer to the barbed wire. It
was too exhausted to prevent its head from
smashing back down on the ground after
each attempt to rise. The horse’s eye was
swollen from trauma associated with the
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repeated and failed attempts to rise, and
the cornea on downside eye was severely
lacerated because a buckle on the halter
kept sliding across it during the rescue.
The entire rescue took six hours. It is
estimated that with using a Nikopoulos
needle and water to release the suction of
the mud, it could have taken 30 minutes.
The horse had huge sores on its torso from
the straps. Because it was resting on one
side for so long, it developed pressure
sores over the underside of its body and
a severely swollen eye. The horse was too
exhausted to eat or drink. The dark brown
colour of its urine was consistent with
dehydration combined with rhabdomyolysis
(rapid muscle fibre destruction). The horse
never rose and, following consultation with
a veterinarian, was humanely euthanised
the following day.

Case study 2: Flood rescue
During flood preparations, a Royal
Society for the Prevention of Cruelty to
Animals (RSPCA) inspector was notified
of horses stranded on a river island. The
water was too high and fast to safely or
successfully walk the horses to safety.
After consultation between the inspector,
responders, and local equine veterinarians,
it was decided to return the following day
and remove them from the island by boat.
As flood rescue requires the horses to
be prone and sedated for evacuation by
boat, this became a highly organised joint
rescue involving four RSPCA inspectors,
four responder volunteers, and two
veterinarians, all of whom were trained
in LAR. Equally importantly some had
swift water training.

The following day, the IC identified the
hazards posed by the rapidly rising water
and assessed the risks to the rescue team.
He concluded that the rescue plan was
viable, and selected procedures that would
avoid injuring horses or rescuers. He chose
a flat-bottomed bow-loading flood boat,
the front of which folded down to form a flat
surface for loading a laterally recumbent
(sedated or anaesthetised) horse strapped
to a rescue glide (an equine version of
a backboard for humans).
The IC divided the rescue team into
two groups. Two RSPCA inspectors were
with the land-based team who remained
on shore to help unload the horses and
monitor their recovery from sedation. The
island rescue team launched the boat
and headed downstream. The IC radioed
a television helicopter that was filming
the flood and asked them to fly over the
densely vegetated island to locate the
horses. The pilot hovered over the safest
point for the boat to land and pointed the
helicopter’s nose toward the horses so
rescuers wouldn’t waste time searching.
The rescue boat operator navigated
the boat through uprooted trees and other
debris in the flooded river that, in the
intervening 24 hours, had risen a further
1.5 metres. Once safely on the island, the
remainder of the team stayed with the
boat while a responder and two inspectors
approached the horses.
Despite being unhandled for many
years, and fearful of the floodwaters and
the helicopter, the horses were coaxed into
being haltered and led to the handling point
near the boat. The veterinarian sedated
the first horse, and the crew quickly put
rescue straps around its torso and dragged
it onto a rescue glide. One responder acted
as the ‘veterinarian assistant’ responsible
for making sure the veterinarian was never
in harm’s way (especially while she was
distracted when administering drugs and
disposing of used sharps into a suitable
container).
Both veterinarians accompanied the
horse on the boat for the ten-minute
journey to the boat ramp on the opposite
bank, with supplementary sedation at the
ready to ensure the safety of all on board.
Once on dry land the rescue glide made it
easier to transfer the horse to a low-loader
www.apfmag.com
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 Sedated horse strapped to a glide

trailer. It was driven a couple of hundred
metres to a holding yard (safe zone) where
one veterinarian stayed with it until it
recovered. By this time the second rescue
glide was on the rescue boat and the team
was on its way back to the island to repeat
the process for the second horse with
a second veterinarian.
This was the first rescue of this kind that
had been conducted by any of the three
agencies. Its success was attributed to all
persons involved being a LAR instructor or
having undertaken at least the two-day LAR
training course. The rescued horses were
physically unscathed and later adopted.

Case study 3: Gully rescue
A 32-year-old mare, with arthritis and
Cushings disease, had fallen into a gully.
It was at the bottom of a steep, deep,
narrow gully. Its hooves were higher than
its body and its head was positioned lower
than the body and legs. It was unable to
stand even with assistance. The Rural Fire
Brigade was undertaking LAR training at
the time of the call and decided to combine
training with the rescue.
As typically encountered with
entrapped horses, the mare had periods
of calm followed by periods of frantic
thrashing as it tried to get up, repeatedly
smashing its head on the ground with
each attempt. Upon the brigade’s arrival,
the horse owner’s husband was in the ‘hot
zone’ (the zone of greatest risk to rescuers),
trying to calm the mare.
Because it was a Sunday, it took
almost an hour to locate a veterinarian
who was able to attend, and another 30
minutes before she arrived. That gave the
brigade crew and their training instructor
time to assess the risks, plan and make
contingency plans, unpack equipment
and establish hot, warm and cool zones
in accordance with incident response
protocols (Leighton & Staples 2010) and
an equipment dump.
Because the mare had been down for six
hours by the time the veterinarian arrived,
she decided to fully anaesthetise, rather
than just sedate the animal. The mare was
lying on a tree root that extended the length
of her body preventing the use of the strop
guide. The lifting strops were ‘flossed‘
(sliding backwards and forwards) under the

7 Image courtesy of Kirrilly Thompson

for safe transport on a rescue boat.

mare’s shoulder to the girth, and under the
rump to its flank. The First Officer assisted
the veterinarian to place a padded hood
over the mare’s head and halter to protect
it from further injury. Four members of the
crew attached the sling strops to the crane.
Two rescuers stood clear while two others
supported the head during the lift.
Once extricated, the mare was rolled
into a comfortable and safe position for
recovery from anaesthesia. In spite of its
age and the length of time it was trapped,
the mare recovered fully. The brigade is
now the lead agency for LAR in their region
of the state. In the 18 months since this
rescue, the number of rescues has risen
from an average of one horse or cow rescue
per year to nearly 20 large animal rescues
(greater than one per month).

Discussion
The difficulties described in the case
studies demonstrate the need for a
collaborative, multidisciplinary paradigm
for animal rescue. LAR requires the same
organisational principles and teamwork as
for a road crash rescue or house fire. While
the importance of specialist LAR training
for first responders seems obvious (Smith,
Thompson & Taylor 2015), the case studies
illustrate the significance of all stakeholders
being proficient in:
■ the principles and protocols of LAR
■ multidisciplinary teamwork and
communication
■ the unique role and responsibilities
as a responder/ veterinarian/ owner/
inspector etc (see also Farm Animal
Welfare Committee, 2012).
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While introductory training is useful it is not
a replacement for comprehensive training
involving responders and veterinarians,
and constant revision and practise.
Overseas, minimum training standards
and effective interagency collaborations
have resulted from the creation of a
national body. This provides capacity and
knowledge that could be adapted to an
Australian emergency services context
for wide benefit. Beneficiaries of BARTA,
for example, have included ‘sporting
equine event managers, military mounted
regiments, welfare organisations, livestock
and equine owners, hauliers, veterinary
hospitals and NGOs’ (Green 2014: 13).
Training may also have secondary
benefits in providing the impetus for
stakeholders to engage in related
practices and behaviours beyond the
actual rescue event. For example,
owners should appreciate the benefits
of ensuring their domestic large animals
can be easily caught, haltered, handled
and transported by strangers. They
might be more capable of conducting
informal risk assessments of their animal’s
surroundings based on their specific
knowledge of the local environment. By
reducing the exposure of their horses to
risks such as dams, they can reduce the
incidence of rescues. Veterinarians might
be motivated to improve their knowledge
of emergency medicine of stressed
animals under challenging working
environments. Indeed, the inception of
BARTA has seen ‘the primary role of the
veterinarian shifting from performing post
incident care, to providing essential safety
measures for responders in order to carry
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 A spreader bar prevents animals becoming

7 Image courtesy of Kirrilly Thompson

unbalanced during vertical crane lifts.

out rescues’ (Green 2014: 13). Small
animal veterinarians might become
more acutely aware that they could be
called on to assist in LAR, even in urban
environments, as can be the case with
livestock transport accidents (Mirandade la Lama et al. 2011) and animalvehicle accidents (Rowden et al. 2008).
First responders could appreciate the
benefits of understanding and gaining
skills to manage the manifestation and
impact of close human-animal bonds
on the behaviour of animal owners, the
public, and the media. This knowledge
could improve interdisciplinary
communication while participating in or
leading a rescue, and therefore improve
the prospect of a successful outcome
following a rescue.
The case studies reported are
pertinent reminders that:
■ while large animals present
challenges to rescue due to their
size and weight, planning and coordination can be of more use than
brute force and urgency
■ while responders may be in
leadership positions during rescues,
the rescue can be effected by their
communication style and approach
with owners and veterinarians
■ while owners can be a hindrance,
their expert knowledge can contribute
to safe and successful rescue, and
the location of suitable safe zones
■ while the media can intrude on rescue
situations, their presence can be
used to the advantage of the rescue.
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These generalisations from the case
studies are entirely reasonable. However,
without standardised incident reporting
of animal rescues, there is no evidence
base to determine best practice or
evaluate the effect of interventions such
as training (Howlett & Turnbull 2009) and
advancement in technological aids such
as glides and slings (Fürst et al. 2008,
Gimenez, Gimenez & May 2004). Neither
are statistics on death or injury to humans
and animals during or post LAR required
to be systematically collected. Both
seem warranted.
Sadly, case study one provokes a
clarification of the definition of ‘successful
rescue’. The gelding was successfully
rescued but the inefficient process led
to animal euthanasia, risk exposure to
the rescue team, and loss to the owner.
Even if a horse seems to survive a rescue
with no obvious external problems, a
veterinarian should monitor the horse
post-rescue as collapse or death can
occur some days later (Riley 2012). With
this in mind, metrics of animal rescues
should distinguish between survival
of the animal (or human) at the time
of extrication from danger as well as
recovery from the event. This necessarily
provokes an important ethical debate:
when to rescue and when to euthanase
in situ and recover the carcass for
appropriate disposal.
Finally, post-traumatic stress disorder
is a common after effect of emergencies,
disasters and rescues (Neria, Nandi &
Galea 2008). Responders, experienced
in human rescues, can be shocked at

how they are affected by animal rescues,
especially when they go wrong (personal
communication: Anthony Hatch). Similarly,
veterinarians can encounter human
injuries and fatalities at LAR scenes, and
high stress levels are often experienced
in emergency or disaster situations
(Taylor et al. 2008). This risk should be
flagged in training sessions, all rescuers
should engage in post rescue debriefing,
and affected responders should be
encouraged to seek counselling.



For more information, email
kirrilly.thompson@cqu.edu.au
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HELMETS

A Fire Service Tradition
A fire helmet to a firefighter represents the tradition and spirit of the fire service.
The helmet is a personal piece of equipment that tells a story about the firefighter who
wears it. For centuries, firefighters have relied on their helmets to protect them through
the toughest fire environments. Manufacturers of fire helmets have used advanced
engineering techniques and innovative designs to improve the fire helmet to better
protect firefighters from harm. Let’s take a look at the evolution of the fire helmet.
The Fire Helmet…Then and Now

Vincent Lee

In 1740, Jacobus Turk, a firefighter from
New York City, invented the first leather
fire cap to protect his firefighters from
the intense heat from structural fires. His
helmet was rounded with a narrow brim
and although it was an innovative design
it didn’t offer much protection from high
heat or impact. In 1836, Henry T. Gratacap,
a volunteer New York City firefighter,
designed a more modern eight comb fire
helmet. Most of today’s fire helmets are
designed in this form with eight triangular
sections coming from the brim and joining
at an apex above the firefighters head.
At the turn of the century, aluminum
fire helmets were introduced to the fire
service. These helmets were designed
to look just like the traditional leather
helmets but were much less expensive to
produce. Firefighters quickly realized that

the aluminum helmets were not ideal for
firefighting environments since aluminum
not only conducts heat but also electricity.
Manufacturers quickly abandoned the
aluminum helmets and moved back to the
leather style model.
Engineering technology advanced and by
the late 1940s manufacturers were designing
fire helmets using fiberglass materials.
In 1979, the National Fire Protection
Association (NFPA) developed standards for
structural firefighter helmets. The standard
required that fire helmets be tested for
resistance to electrical current, penetration,
impact and heat and flame resistance. With
this new standard, manufacturers began
exploring the use of more modern materials,
such as fiberglass and thermoplastic.
These materials, unlike the aluminum,
were durable and heat resistant and
provided a high level of protection for

 The Traditional
American Style Fire
Helmet is still a favorite
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The resin and the fibers in a fiberglass
helmet are formulated to make a product
that has a good balance between strength
and weight. Fiberglass offers great
resilience when exposed to chemical
agents; however, the resin of a composite
helmet will degrade with repeated exposure
to extreme temperatures. Each exposure
to high heat weakens the molecular
structure of the resin. Lower temperatures
will also degrade the resin but over a much
longer period of time. Ultraviolet (UV)
exposure from sunlight has a similar
effect on these resins.

Fire Helmet Models

 The Jet-Style Fire Helmet is becoming more
popular among firefighters on a worldwide stage.

firefighters. In 1983, the NFPA approved
the first thermoplastic fire helmet for the
fire service. Thermoplastic and fiberglass
are two of the most popular materials, in
addition to leather, used in fire helmets
today. The leather helmet, also known as
the “leatherhead,” is made mostly of all
leather materials. This is the true traditional
helmet that firefighters first embraced
hundreds of years ago. Leather helmets are
resistant to heat and provide firefighters
with the look, feel and smell many prefer;
however, leather is expensive, heavy and
often requires longer lead times to produce
because the helmets are all hand-sewn.
Let’s look at the benefits and shortcomings
of thermoplastic and fiberglass materials.

Thermoplastic and
Fiberglass Materials
High performance thermoplastics offer
superior impact protection, durability and
heat resistance when used in fire helmets.
Thermoplastic becomes softer and more
malleable as it gets warmer and harder and
more brittle at lower temperatures. These
unique properties are helpful in a highheat environment such as a fire. Today’s
high-heat thermoplastics are designed to
withstand short-term, repeated exposure to
temperatures of 260º C (500º F). Enduring
temperatures at 260ºC or higher may result
in the thermoplastic material bubbling or
blistering. When exposed to high heat for
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a prolonged period of time, plastic begins
to absorb moisture. The plastic gets softer
and will withstand impact; however, when
the helmet cools off a bubbling or blistering
can be seen. If this occurs in a fire helmet it
is an indication that the helmet has seen too
much heat and must be replaced. Although
the helmet has blistered, thermoplastics are
designed to continue to provide high impact
protection after the surface has cooled.
When firefighters think of a traditional
fire helmet, they most often think of leather
or a composite (fiberglass) helmet. We’ve
already addressed the concerns with
leather being expensive and heavy and
requiring longer lead times. The fiberglass
helmets provide good protective properties;
however, it’s important to understand
how fiberglass performs in firefighting
situations. Fiberglass is actually composed
of two materials: a thermoset resin
(essentially a glue) and glass fibers which
can vary in length. Thermoset resins are a
family of plastics that do not melt at high
temperatures and are created by mixing two
base materials. One of the ingredients is a
catalyst that, when combined with the other
agents during molding, will solidify, locking
itself and the glass fibers into a rigid state.
The strength of a thermoset composite
material comes primarily from the fibers of
glass or other materials that are bonded
together by the resin. The real strength
of the helmet comes from the resin.

There are a variety of fire helmet models
on the market today, but three specific
designs are the most popular among
firefighters: the traditional American
helmet; the streamlined contemporary
helmet; and the jet-style helmet.
The traditional helmet, which was
first embraced hundreds of years ago,
is designed with ribs protruding from
the dome, created by the joining of eight
triangular sections, with a long brim in the
back of the helmet to allow water to drip
off and often adorned with a customized
shield in the front to identify the firefighter.
The contemporary helmet is often a lower
profile and lighter weight design than the
traditional, offering more streamlined and
simple lines. This style helmet allows for the
face, eyes and neck to be protected with
visors, eye shields, and neck protectors.
The jet-style helmet is becoming more
popular on an international stage. This style
looks more like a motorcycle helmet, wraps
around the head with no extended brim
and allows for greater integration of eye
protection, communication devices, and
breathing apparatus. This helmet provides
greater comfort and many customization
options for firefighters.

Conclusion
Whether the fire helmet is thermoplastic,
fiberglass, or leather, styled to be
traditional, contemporary, or jet-style, it
has served as the firefighters’ first line of
defense for more than 300 years when
facing the hazards of the job. When the
call comes in, the fire helmet is the first
piece of equipment a firefighter grabs.
It’s personal. It’s tradition.
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RESILIENCE

Pure Force Serving the Public
Safety Needs of the Philippines
Nationwide emergency alert number and dispatch center raises safety and security
response for the people of Philippines. It all started with a vision – to improve the daily
lives of every Philippine citizen for a safer and more secure community.
omerito “Jojo” Soliman is the
man with that vision. He is the
founder of Pure Force and
Rescue Corporation Philippines (“Pure
Force”), which is a private initiative
created to connect emergency response
agencies across Philippines. Home to
nearly 100 million people, Philippines
lacks a centralised emergency response
system, including a nationwide
emergency telephone number,
making the coordination between
law enforcement, fire and emergency
response agencies difficult.
For the vision to come true, Pure Force
needed an incident management solution
to quickly dispatch first responders,
connect national agencies, and manage
emergencies in real time across a country
of 81 provinces, 144 cities and 1,490
municipalities.

J

Mike Creevey

 Managing incident response through the

Mike Creevey is Vice
President of Sales
for Hexagon Safety &
Infrastructure.

For a long time, every Filipino has had to
grapple with the frustration of dealing with
a different emergency hotline in every city.
Without one known, centralised emergency
number to call, people don’t always know
how to react during a crisis. Sometimes,
they end up rushing to a station for help
themselves, rather than picking up a
telephone to reach professional help
through a land or mobile line.
Furthermore, without a modern
centralised emergency system in the
country, it has become increasingly
challenging for prompt, coordinated
response among the national agencies.
The unduly delay in quality or timely
response can result, ultimately, in the loss
of properties and lives, which could have
been salvaged and saved otherwise.
The consequences of an absent
or antiquated nationwide emergency
response services can be both dreadful
and deadly for this Southeast Asian

7 Image courtesy of Hexagon Safety & Infrastructure

centralised I/CAD emergency dispatch system.

Needing to modernise incident
management system and services
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country prone and frequently plagued by
natural disasters. Philippines, located at the
heart of a large typhoon belt in the Pacific
Ocean, has been struck by major storms,
violent earthquakes and other natural
disasters in the last century. The most
notorious being the super Haiyan/Yolanda
typhoon in 2013, leaving a massive trail
of destruction with thousands dead,
millions of homes damaged, infrastructure
destroyed and an economy in tatters.
With this in mind, Soliman is determined
to set up an emergency response system

 Responding to search and rescue
work with Pure Force’s helicopter.
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that is fully functioning; one that the police,
fire and rescue, and ambulance services
could rely on, and one that his countrymen
could count on wherever help is needed.
The goal is for a system that will be as
similarly successful as the 911 and 999
emergency services in United States and
in United Kingdom respectively. From
roadside assistance to critical emergency
situations like fire, crimes, or medical
emergencies, Philippines citizens could
then be assured to reach out and receive
help anywhere, anytime regardless of the
city where they are located.
Soliman’s vision is “for each city
to manage their dispatch for standard
emergency calls. During disasters, national

 Using Intergraph Computer-Aided Dispatch
(I/CAD) system in Pure Force’s command centre.

agencies can have a joint operation using
the Pure Force application where they
can assess and deploy relief efforts
across the country.”

Innovative use of Hexagon’s
dispatching and mobile technologies
Pure Force selected Hexagon Safety
& Infrastructure (Hexagon) to implement
its industry-leading Intergraph ComputerAided Dispatch (I/CAD) system and Mobile
Responder application to serve as the
foundation for Pure Force’s first responder
operations in Philippines. The industryleading incident management software
features complete integrated capabilities
for call-handling, dispatching, intelligent
mapping, field communications, data
reporting and analysis, and application
integration.
With the implementation of I/CAD
in 2015, Pure Force’s command center
boasts one common operating picture that
facilitates the sharing of mission-critical
information among the various agencies
– police, fire and rescue, ambulance – in
different local cities across the country. This
incident management solution allows Pure
Force to efficiently process calls, monitor
events, dispatch services, coordinate with
www.apfmag.com
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other agencies, gain insights into incidents,
and access business intelligence data.
This means that the law enforcement,
emergency medical, and fire and disaster
rescue services in Philippines can
effectively minimise response times and
respond quickly to save lives by tracking
incidents and managing emergencies
in real time.
Additionally, Pure Force is equipped
with mobile dispatch capabilities, via
Mobile Responder, on smart phones.
Mobile Responder essentially extends I/
CAD’s incident management capabilities
to first responders on the field. They
can readily access critical applications,
map-based display and real-time data
whether they are in their vehicles, on
motorcycles or on foot. Using wireless
technology, field personnel can also create
events, update status, take field calls, and
send and receive messages. Therefore,
the users are empowered with truer
situational awareness that increases safety,
performance and productivity.
In addition to supporting the needs
of first responders, the Hexagon mobile
technology also supports the needs of
citizens through a Pure Force mobile
application. Users can register their mobile
number at www.pureforce505.com to
activate the app. The installation of the
free app requires users to provide their
home address and location via GPS. The
Pure Force mobile app is designed with
a map-based display screen with distinct
emergency-type buttons. Users can send
messages to Pure Force through the

 Pure Force’s fully equipped

Benefiting the agencies
Graphically powerful thin client
terminals combined with centralised
cloud computing resources are used
in the I/CAD and mobile software
implementations for Pure Force.
In a nutshell, the configuration
designed for Pure Force delivers
superior security features, data

7 Image courtesy of Hexagon Safety & Infrastructure

emergency response team.

Internet, text message or a call (02-86505). In most critical emergency situations,
all one has to do is tap the screen. The
intelligent app will notify Pure Force
about the emergency in real time whether
someone is in need of medical care, or
rescue from danger or fire. Perhaps most
important of all, all citizens, including
those without smart phones, can now call
for help with one easy-to-dial, five-digit
hotline number (86-505) where members
of the public can get help once the system
becomes operational in the city.
This means the citizens can now
be easily connected to centralised
emergency services with a single click or
call regardless of the city they are located
in. Rescue and relief efforts can then be
quickly assessed and deployed with the
nearest and most appropriate personnel or
crew to the scene.
Altogether, Hexagon’s I/CAD and
Mobile Responder ensure that the right,
reliable information is always on hand
– at the desk and in the field – for the entire
force at Pure Force to respond precisely.
They benefit from one seamless interactive
interface that can incorporate information
from thousands of sensors and systems,
and one single integrated technology that
can manage multiple agencies across
the country during crises.

integrity, remote accessibility, resource
management and cost savings, with
greater ease of scalability and upgrade in
its information technology infrastructure.
It also promotes interoperability via
rapid interfacing with other information
systems to improve incident planning,
response and resolution. In other words,
it is now easier and faster to share
information, connect data, and collaborate
with other agencies so that more accurate
situational awareness is created for
optimised emergency response.
Most significantly, these have enabled
Pure Force to have an exceptionally
advanced “virtual” nationwide command
centre with dynamic information, smarter
workflows and location intelligence for its
specialised search and rescue operation.
Moreover, the vital call information
logged generates volumes of data that
can be used by Pure Force and national
agencies to extract compelling intelligence
and deliver actionable information
on crime activities, incidents trend,
operational planning, resource allocation,
organisational response, and more.
Notably, the Metro Manila Development
Authority, and the Philippine National
Police and Bureau of Fire Protection
(in the national capital region) are some
of the leading agencies which have
implemented the solutions in partnership
with Pure Force.

Benefiting the citizens
Pure Force is donating the mission-critical
software to every city in Philippines to
help overcome the challenges and expand
its coverage nationwide. The software
was rolled out first in Manila, the nation’s
capital, in November 2014, and 30 cities
now have the solutions. They are: Aklan,
Butuan, Cebu city, Cebu Bogo, Cebu
Consolacion, Cebu Mandaue, Caloocan,
Davao, Las Piñas, Makati, Malabon,
Mandaluyong, Marikina, Muntinlupa,
Navotas, Parañaque, Pasay, Pasig,
Pateros, Quezon city, Rodriguez Rizal,
San Mateo Rizal, San Jose del Monte,
San Juan, Taguig, Valenzuela.
Soliman and Pure Force are
relentlessly realising their vision to
safeguard communities and citizens,
and bring about a safer, stronger and
more resilient Philippines.
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CONTINGENCY PLANNING

Strengthening Early Warning
Systems for Disasters
It is clear that Southeast Asia is highly prone to natural disasters such as floods,
droughts, cyclones, typhoons and tropical storms. The Great Indian Ocean Tsunami in
2004, Cyclone Nargis in 2008, Typhoon Ketsana in 2009 and the Thailand Floods in 2011
are examples of the catastrophic events that have affected the region in recent history.
Each event caused extensive economic damage and took its toll on human lives.
hese incidents make it apparent
that there is a need to alert people
of the risks posed by natural
disasters. However, this realization came
too late when over 230,000 people lost their
lives due to the 2004 tsunami.
This event highlighted the immediate
need for early warning systems in the
Southeast Asian region, promoted by
the global outpouring of support. It also
presented an opportunity to raise public
awareness on the importance of building
greater resilience towards natural disasters.
During the World Conference on Disaster
Reduction in 2005, development leaders
stressed the importance of developing early
warning systems that are people-centered,

T

Dr. Rishiraj Dutta

 The team practices emergency
response during a simulation and

Dr. Rishiraj Dutta serves
as Technical Specialist at
the Department of Climate
Change and Climate Risk
Management at Asian
Disaster Preparedness
Center.

Identifying gaps in
disaster communication
The primary objective of having an early
warning system is to empower individuals
and communities to respond timely to
natural hazards by following the four
components developed by the United

7 Image courtesy of Rishiraj Dutta

drill in Toungoo township in Myanmar.

which means that they deliver timely
and understandable warnings to those at
risk. This would reduce disaster risk and
improve safety, and increase awareness
in disaster-prone regions.
Today, many countries in Southeast Asia
have established early warning systems
for better preparedness complimenting
one of the seven global targets as outlined
in the Sendai Framework for Disaster
Risk Reduction 2015−2030. The Sendai
Framework acts as a guidance document
for disaster risk reduction development
initiatives over the next 15 years.
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Nations Office for Disaster Risk Reduction.
The components that are aimed at reducing
the risks caused by disasters to life and
property include the use of risk knowledge,
monitoring and warning services,
dissemination and communication, and
response capability.
Although early warning systems are
in place in the region, improving the
effectiveness of a system does not in itself
lead to reducing disaster risk. One needs to
understand the functionalities of the system
and ensure the system is regularly updated.
 A group of community first responders
together with the trainers at ADPC’s emergency
simulation in Toungoo township in Myanmar.

By definition, an early warning system
sends alert messages to the vulnerable
populations during the event of an
upcoming disaster. It is made up of a
chain of communication channels that are
comprised of sensors, detection systems,
decision support tools and sub-system
messaging tools. As high-tech as the
system is, it is still at risk of errors if policy
and practice do not support the technology.
While most countries in Southeast
Asia have well-established early warning
systems, identifying the existing gaps
in warning dissemination and response
can help address shortcomings, and aid
countries and the international community
in strengthening the systems.

 Community members evacuating due to a
riverine flood in Toungoo township in Myanmar
during ADPC’s emergency simulation.

Asian Disaster Preparedness Center
(ADPC) has been helping governments
and communities improve their capacity
to effectively respond and adapt to the
changing climate by strengthening early
warning systems in Southeast Asia.
ADPC promotes partnerships and
networking across communities, countries,
institutions and sectors. This facilitates the
exchange of experiences and practices
in strengthening early warning systems
by identifying and filling gaps in existing
policies and institutional arrangements
of National Disaster Management
Organizations and other agencies. The
learning exchange builds expertise among
stakeholders for the effective application
of warning information.
Over the years, ADPC has implemented
various projects in the region with a focus
on strengthening early warning systems.
From this work, we’ve selected success
stories from Myanmar and Cambodia
presented below.

Building preparedness through
practice in Myanmar
In Myanmar, ADPC worked with the
Department of Meteorology and
Hydrology and the Relief and Resettlement
Department to strengthen early warning
systems in the country’s coastal belts.
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 Responders bring relief supplies to
people evacuated due to riverine flooding
during an emergency simulation in

7 Image courtesy of Rishiraj Dutta

Toungoo township in Myanmar.

The regional project was funded by
the ESCAP Trust Fund for Tsunami,
Disaster and Climate Preparedness and it
provided ADPC an opportunity to conduct
simulations and drills to test the readiness
of the areas’ early warning systems and
build awareness of their importance.
“It is useful to see how coastal
communities in Myanmar are preparing
themselves by utilizing the warnings and
forecasts provided by our department.
This is a useful learning experience
towards a people-centric end-to-end
early warning system in Myanmar,”
said Dr. Hrin Nei Thiam, Director
General of the Department of
Meteorology and Hydrology.
ADPC designed the project activities
in consultation with the government,
pilot townships, village administrations
and local communities, who all provided
insights into the existing community-based
early warning systems and their gaps.
Several key developments took place
during the process including connecting
the national and state level to better
communicate early warning messages,
which had been identified as a gap in
the past. Early warning messages from
the Department of Meteorology and
Hydrology were enhanced to make
risk-related information more accessible
and understandable at the communitylevel. Also, awareness was created
among the communities about minimum
standards and procedures that they need
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to follow to identify safe evacuation sites.
This knowledge can be applied in different
areas in hopes that safe zones can be
identified when needed.

Improving early warning
systems through policy
strengthening in Cambodia
During Typhoon Ketsana in 2009, it
became apparent that Cambodian
provinces did not have the tools and
capacity required for a timely delivery
of life-saving information to authorities
and residents in local communes. This
confusion caused increased losses of life
and damages to property.
In the aftermath of the disaster,
and as part of the Ketsana Emergency
Reconstruction and Rehabilitation Project
led by the World Bank, ADPC provided
technical assistance to the National
Committee for Disaster Management of
Cambodia in addressing the gaps in the
country’s early warning system. Together
with ADPC, the National Committee
for Disaster Management developed a
roadmap to establish a multi-hazard early
warning system within their proposed
Disaster Management Information Center.
ADPC conducted gap assessments
that found inconsistencies in disaster data,
characterized by poor availability and a
lack of historical records. Stakeholders
also had limited opportunities to access,
share and effectively use the existing
data to generate risk information and

knowledge, and the specific roles and
responsibilities of different actors in
emergencies were still to be defined.
From ADPC’s recommendation,
the National Committee for Disaster
Management established official
communication protocols with its technical
partners. A royal decree now requires
for the National Committee for Disaster
Management to enter into bilateral and
multilateral agreements to enable effective
coordination with its stakeholders and
make them accountable for upholding
the communication protocols. It also
gave the National Committee for Disaster
Management the authority to fill the gaps
and meet the requirements of good weather
services provided by early warning systems
by upgrading its existing instruments,
improving the observation quality, keeping
record of good-quality data and proper
monitoring and forecasting systems.
“We have seen improvement in the
commitment to disaster risk management.
However, gaps and threats still remain
and we need to strengthen the system
and develop capacities to make the
system more effective. We need technical
assistance in identifying the local risks
and vulnerabilities as well as their
impacts on different sectors and response
programs,” said H.E. Ross Sovann, Deputy
Secretary General, National Committee
on Disaster Management.

The importance of
an informed community
Early warning systems give communities
the ability to make risk-informed decisions
in disaster situations. This information is
crucial because it makes people aware of
the need to keep themselves and their loved
ones safe during a disaster.
While little can be done to prevent the
increased frequency of natural disasters,
informed populations can lessen disaster
impacts. By doing this, we can help
reduce the loss of life disasters cause and
help promote best practices for future
generations to follow.
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Include Social Media in
Every Disaster Preparedness Kit
As more and more people use social media to connect and share, we have seen
that in times of disaster, people turn to Facebook to get information about what’s
happening around them and to check whether their friends and family are safe.
hroughout the Asia-Pacific region,
we see hundreds of millions of
people regularly connecting and
sharing via Facebook each month, making
it a powerful tool to assist friends, family,
communities and organisations to prepare
for, respond to and recover from disasters.
At Facebook, we want to help amplify
how we see people using our platform in
times of crisis, to make it easier for them to
find what they need – information, support
or supplies – and offer assistance to others.
We have developed a number of tools and
resources, like our Safety Check feature,
donation campaigns and the Facebook
Prepare and Respond Guide, which aim
to do this.

T

Marcy Lynn

Safety Check

Mia Garlick

Time and again during disasters, we have
seen our services become an effective
way to communicate with loved ones,
particularly when large numbers of people
are affected.
This was evident during the devastating
2011 earthquake and tsunami in Japan.
According to the Japanese Red Cross,
more than 12.5 million people were affected
nationwide, and more than 400,000 people
were evacuated. During that crisis we saw

how people used technology and social
media to stay connected with those they
cared about. It is in these moments that
communication is critical for people in the
affected areas and for their friends and
families anxious for news.
Our engineers in Japan took the first step
toward creating a tool – Safety Check – to
make it easier to communicate with others.
Safety Check, which is available
globally on Android, iOS, feature phones
and desktop, provides a simple and easy
way for an individual to let their friends and
family on Facebook know they are safe, and
it allows friends and family to check in to see
if their loved ones in an area affected by an
emergency are safe.
Facebook decides to activate Safety
Check based on criteria about severity
and type of incident, and in consultation
with relevant government agencies in the
affected area. We also work closely with
local government authorities to identify if the
tool can be helpful during an emergency.
To date we have activated Safety
Check for four natural disasters – after

 Examples of Facebook
Safety Check in action.

Mia Garlick, APAC Regional
Co-ordinator on the
Facebook Policy Team.
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7 Image courtesy of Marcy Lynn

Marcy Lynn, Programs
Manager on the Facebook
Crisis Tools Team.

Typhoon Ruby in the Philippines, in the
wake of Cyclone Pam, following the Nepal
Earthquakes, and most recently in response
to the earthquake in Chile. To date, millions
of people have used Safety Check to
mark themselves safe, and hundreds of
millions more friends and family have been
notified that their loved ones were safe.
And we’ve seen countless expressions of
love, gratitude and relief for this information,
confirming how impactful social media can
be in times of disaster.

Donation campaigns
In addition to people turning to our services
to reach friends and family and receive news
and information about a disaster, we also
see people turn to Facebook to try to help
those impacted.
To make it easier for people to help, we
have deployed several donation campaigns
that invite the Facebook community to
donate to organizations assisting people
impacted by a disaster. Facebook targets
users directly at the top of their Newsfeeds,
and provides a link that, when they click
through, allows them to donate directly to an
organization without ever leaving Facebook.
We have activated donation campaigns
in the wake of Typhoon Haiyan in 2013, in
response to the Ebola crisis in Africa in late
2014, after the Nepal Earthquakes, and
most following the devastating floods in
Myanmar in July 2015.
Our largest donation campaign was in
response to the 2015 Nepal Earthquakes.
In just 60 days, the Facebook community
responded generously to the campaign
with more than 750,000 people donating
$15.4M dollars to support earthquake
survivors. All of the money raised went to
the International Medical Corps to support
relief and recovery efforts on the ground.
Facebook provided a matching donation of
an additional $2M, which is being disbursed
through Give2Asia to local organizations
working on ongoing rebuilding efforts in
Nepal. You can view a short video that
thanks all those who donated and show
how their donations were being used to
help people in Nepal on the Facebook Page
(https://www.facebook.com/facebook/
videos/10154085994656729/).

Prepare and Respond Guide
Throughout the world, we have been
learning how organisations like American
Red Cross, World Food Program USA, the
New South Wales Rural Fire Service and

Federal Emergency Management Agency
use Facebook as part of their disaster
response strategies.
These organisations employ Facebook
in a variety of ways, from providing tips on
keeping people and property safe, sharing
important updates as a storm front or fire
approaches, or rallying people to help
others after disaster strikes. An example
of this in New Zealand are the Student
Volunteer Army who took to Facebook
to help others, particularly the elderly, in
the wake of the devastating Christchurch
earthquake in 2011. Another example was
in Japan, following the Great East Japan
Earthquake in 2011, many organisations
such as the Japan Bousaishi (disaster
prevention specialists) Society turned
to Facebook to share useful information
such as disaster drills, disaster prevention
workshops, and calls-to-action across
the island nation.
To assist individuals, communities
and organisations maximize the impact
of their outreach and engagement on
Facebook, we developed the ‘Prepare and
Respond’ Guide, which is a collection of
worldwide best practice to connect with
others and better prepare for and respond
to natural disasters. The guide offers tips
and case studies on how to maximise the
impact of Facebook Pages, which are the
foundation for a two-way communication
with the community of people interested
in your work.
The different features of Facebook
Pages – like Timeline, Cover and Profile
Photos, and the About section – allow your
organisation to inform and engage members
of the public as well as employees or
volunteers from other stakeholders.
To take one example – Pages – the Guide
provides tips about how organisations
can manage their Page posting strategy to
provide people with the information they
need before, during and after a disaster.
■ Before: Create a Page posting strategy
designed to keep people informed in
advance of any disasters. Regularly
posting helps your organisation stay
front of mind as a credible and reliable
resource during disasters. For example,
post relevant tips to remind people
of the steps they can take to keep
themselves and their family prepared
for a disaster that can strike at any time,
like an earthquake, or impending severe
weather or flooding.
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 Facebook’s Nepal
donation megaphone.

■ During: Timing is crucial – post regularly
with photos and videos, share links to
more in-depth information, and, when
appropriate, target posts to people in
specific locations. Respond to questions
and feedback in the comments sections
of your posts.
■ After: Post direct and clear information
about where community members
can receive assistance and how they
can help in the recovery effort through
donations or volunteer opportunities.
Ensuring that they have a Page posting
best practice strategy on how to best use
Facebook can allow community groups,
government organisations and other front
line responders engage the public and help
people stay informed.
You can obtain a copy of the Prepare and
Respond Guide at the Disaster Response in
the resources section of the Disaster Relief
on Facebook Page (https://www.facebook.
com/disaster) that we manage. You can
also like the Disaster Relief Page for keeping
track of tips and tools fro around the
world related to disaster management and
response. We hope you never need it!
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The Power of Debrief –
From Chaos to Synchronicity
With the growing complexity and intensity of disaster incidents, both natural
and human-caused, the need to continuously review and improve is becoming
a strategic and operational imperative for emergency services organisations.
s factors such as extreme
weather and continued urban
expansion into fire-prone
landscapes increasingly converge to
create ‘VUCA’ (volatile, uncertain,
complex and ambiguous) events, the
challenge is to build capability and agility
to anticipate, and contend with, each
new and different scenario.
One avenue, according to research,
is through organisational learning –
creating the opportunities and conditions
for agencies, their teams and individuals
to learn and to think differently, critically,
strategically and innovatively about their
performance and impact.
Agencies continue to invest in
developing their people and operational
capability, but increasingly recognise the
need to do more, according to Dr Christine
Owen, an internationally published
authority on incident management and
researcher for the Bushfire and Natural
Hazards CRC and the former Bushfire
CRC. In a recent survey, AFAC member
agencies identified key professional
development areas to support and
improve incident management capability
for the industry. These areas were how to
effectively facilitate debriefs, conduct staff
rides for organisational learning, optimise
the use of simulations for learning, make
decisions under pressure and manage
in adversity.
The results of the survey, conducted
as a research utilisation initiative,
contributed to the launch of a suite of
practical evidence-based resources for
AFAC members, together with a series
of professional development events,
designed to maximise use of these
learning resources. Delivered in webinar
and face-to-face format, the series has
been rolled out since April this year in
several jurisdictions under the banner of
Building AIIMS Capability Roadshow.
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One information resource in the series
is the Debrief Resource Pack, a collection
of three publications: Conducting
successful debriefs – research insights
into good practice, Conducting successful
debriefs – a handbook for facilitators and
Conducting successful debriefs – a field
guide and aide memoire.
The background research publication
provides a comprehensive picture of
currently available published literature on
debriefing internationally, and a synopsis
of Bushfire CRC research conducted over
the past 10 years.
The resource also captures some
insights and perspectives of the
sector through AFAC’s Learning and
Development Group, and identifies
implications for practitioners.
According to Dr Owen, the project’s
research team leader and editor,
debriefing provides powerful opportunities
to learn, review performance, reframe
problems and integrate the outcomes
into organisational and operational
processes and practices.
“It is a critical part of the cycle of
continuous improvement within the
emergency management environment,”
she explained. And while there has been
a recent, positive shift towards its use, for
example after action reviews of training
exercises, the research shows there is
opportunity to enhance experience
with debriefing.
“Where well managed, the debrief
process, rather than the exercise itself,
affords the greatest opportunity for
learning to occur,” Dr Owen said.
“Although reflection after a learning
experience might occur naturally, it is
likely to be unsystematic. And there is
the possibility that it may not occur at all,
especially where the pressure of events
prevents people from focusing on what
has just transpired.
www.apfmag.com

“Conducting formal debriefing
focuses the reflective processes, both
for individual participants and for the
group as a whole.”
According to Dr Owen and coresearchers Dr Ben Brooks, Dr Peter
Hayes and Debbie Vogel, the research,
synthesised from across multiple scientific
disciplines, indicates that effective
debriefing has a range of benefits for
individuals, teams and organisations.
Benefits included encouraging deeper
processing of knowledge and insights,
as well as effective transfer of learning.
The researchers cite a 2014
meta-analysis of research by US
academics Scott Tannenbaum and Chris
Cerasoli, which showed that debriefing,
conducted over about 18 minutes, had
the potential to improve operational and
team effectiveness by 25% compared
to a control group. The meta-analysis
was based on 46 research studies of
debriefings with an aggregate sample
population of 2,136 people.
“Amongst the studies reviewed, it
was found that this improvement in
effectiveness was similar, regardless
of whether they compared teams or
individuals, simulated or real settings,
group designs or different work
domains. The effect of aligning groups
or individuals and also improving the
structure of the debrief increased the
effect size.”
According to Dr Owen, facilitators
are critical to the effectiveness of the
debriefing process. Facilitators need to
be clear about the aims of a debriefing,
while applying a structure and focus
that maximises individual, team or
organisational learning.
“The theory underpinning learning
from the debrief is that in order to
maintain the developmental intent, it is
necessary to develop a climate of critical
reflection where it is possible to examine
gaps in understanding at the individual,
team and organisational levels.”
According to the researchers, the
critical elements for facilitating reflection
are ensuring the following questions
are answered:
■
■
■
■

What was planned?
What really happened?
Why did it happen?
What can we do better or differently
next time?
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“While these questions seem relatively
straightforward, the role of the facilitator
is critical to ensure that participant
responses do not remain superficial and
participants are able to drill down into their
experiences, warts and all,” Dr Owen said.
“This is not that easy.”
One study, which examined simulationbased learning, reported that half the
participants in a simulation exercise found
debriefing to be stressful and intimidating.
A similar proportion cited a fear of
judgement by their peers.
“Facilitators need to help the group
create shared meaning from what
happened and then to move into an
analytical why-did-this-happen phase,”
Dr Owen said. “For some groups this can
be quite challenging. The purpose of the
clinics in the Building AIIMS Capability
Roadshow is to help facilitators hone
these skills.”
The practice of debriefing has long
been a critical facet of military operations.
According to AFAC’s Director of
Operations Support, Paul Turkington,
debriefing is fundamental to refining
operations as they unfold, and as a
post-incident mechanism for continuous
review and improvement.
“The more complex and chaotic the
incident or emergency, the more critical the
need to debrief,” Mr Turkington explained,
drawing on his military background and
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 How to effectively facilitate debriefs is
a key area for professional development.

operational experience. In some situations,
the method involves ‘live’, rolling debriefings
to review and refine operations in pursuit
of a successful outcome. Debriefings are
also run as a matter of course within a
relatively short time after an assignment or
incident to ensure learning opportunities
are analysed and integrated into relevant
organisational processes and operations.
In post-event situations, everyone involved
in the assignment is included, from logistics
and finance through to senior command.
“The key is that everyone can and does
contribute constructively with a view to
improving performance.”
Mr Turkington said debriefing was an
essential strategic and tactical tool in
complex and chaotic environments.
“Just as an operation in Iraq is complex,
uncertain and chaotic, so too is an extreme
bushfire such as Black Saturday,” he said.
“While these events are dynamic and
uncertain, debriefing is one tool that
enables synchronicity – the marshalling
of resources into a common framework
so you can continue to move forward
whilst everything is in chaos.”



For more information, go to
www.afac.com.au
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