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Confident decision-making is critical 
when lives are at stake.  Emergency 
responders must have fast and 
accurate threat information where 
they need it the most - in the field.
 
FLIR is focused on delivering 
advanced threat detection and 
identification tools that are more 
affordable and easier to use than 
ever before.

For example, the identiFINDER® 
R300 is the world’s first pager-
size radiation instrument that 
can detect, locate and identify 
radioactive isotopes. 

Worn on a belt similar to a
personal radiation detector (PRD), 
the identiFINDER® R300 provides 
the operator with all the information 
necessary to respond with confi-
dence in the most hazardous and 
stressful environments.

To learn more about the 
identiFINDER® R300 and our other 
laboratory-caliber products visit 
www.flir.com/cbnw
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Following a succession of 
jihad-inspired terrorist attacks 
at the end of 2014 and the  
early part of this year, a harsh 

reminder of al-Qaeda’s aims to launch 
mass-casualty attacks on the scale of 
9/11 came in March with the trial in 
New York of a Pakistani man, Abid 
Naseer, who was found guilty of 
planning arguably the most far-reaching 
attempt at large-scale terrorism since 
the ‘liquid explosives plot’ of 2006. 
Specifically, as part of an al-Qaeda 
conspiracy in 2009 to attack the New 
York subway, to suicide-bomb the 
Manchester Arndale Centre (rebuilt 
after the biggest IRA bomb to be 
exploded on the UK mainland  
devastated the town centre in June 
1996), and Copenhagen (specifically, 
the Danish newspaper that published 
mocking cartoons of the Prophet 
Muhammad). After the trial, Det Chief 
Supt Tony Mole of Greater Manchester 
Police said a number of locations  
in Manchester were potential targets 
for Naseer.  

This case revealed the manifold 
difficulties not only in and finding 
would-be perpetrators before they can 
do harm, but also bringing them to 
justice. This process can take years. 
Naseer was first arrested in 2009 in 
Britain on charges that he was part  
of a terror cell plotting to blow up the 
Manchester shopping centre. The 
charges were dropped after a British 
court found there was insufficient 
evidence, but US prosecutors later 
alleged a broader conspiracy that 
included a failed plot to attack the  
New York City subway, with documents 

obtained by US special forces from bin Laden’s Abbottabad 
compound as prime evidence. After his re-arrest and extradi-
tion to the US in 2013, Naseer pleaded not guilty to providing 
and conspiring to provide material support to al-Qaeda and  
to using a destructive device. Retired Det Ch Insp Allan 
Donoghue, who investigated the Naseer plot, said lives were 
put at risk by a failure to prosecute in the UK and that the 
Crown Prosecution Service (CPS) was wrong not to charge 
him with planning a terrorist attack.

As ever, intelligence is the prime practical means to stop 
terrorism. In the UK, MI5 has set up a ‘lone wolf’ terror unit 
– to “manage individuals judged to present a risk of carrying 
out violent acts of terrorism alone, or in small groups” –  
having already foiled one attack that was in “the advanced 
stages of planning.” Project Danube has been set up for 
“managing the level of risk posed by low-level subjects of 
interest”, amid fears that hundreds of extremists linked to 
Islamic State, most notably, Mohammed Emwazi (dubbed 
‘Jihadi John’), have not been properly monitored by the 
police and security services. In the UK alone, in a matter  
of weeks some 24 out of over 320 returnees had by March 
already been arrested or prevented from launching terrorist 
acts. The security services are now monitoring 3,000 
extremists living in Britain and are concerned about IS’s 
high profile and its use of social media to recruit young men 
and women who are less likely to be members of known 
groups. Young people radicalised online are more likely to 
carry out unpredictable attacks on home soil, and the risk  
of these attacks is increasing.

Meantime, Kurdish and Iraqi forces on the ground 
continue to battle arguably the most threatening and brutal 
terrorist-insurgent group so far seen in modern times, now 
believed to be using chlorine in roadside IEDs. By early  
April the US and a dozen allies had conducted more than 
3,000 airstrikes, dropping more than 5,000 bombs on 
Islamic State targets.

 However, effective deradicalisation and getting to grips 
with the spread and appeal of jihadist and other extremist 
ideologies in western countries will take far more than 
military action and greater involvement by these countries 
and by those immediately affected in the region. The new war 
on terror is here, and it could last a generation or more. 

The new war
on terror
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A new paper-based diagnostic test 
for the Ebola virus was approved by the 
World Health Organization (WHO) in late 
February. The ReEBOV Antigen Rapid 
Test Kit, produced by Corgenix of 
Broomfi eld, CO, USA, uses antibodies to 
test for the presence of an Ebola protein 
and returns results within 15 minutes. 
Ebola testing has been largely based on 
polymerase chain reaction (PCR), which 

Improvised explosive devices (IEDs) kill more people every year 
than any other weapon – with the sole exception of fi rearms. 
In 2013, the UK-based charity Action on Armed Violence (AOAV) 
recorded 22,735 civilian casualties of IED incidents, 62% of 
which occurred in crowded areas such as markets and cafes. 
In such locations, 91% of the casualties were civilians. Between 
2011 and 2013, AOAV recorded IED incidents in 66 countries 
and territories, resulting in over 60,000 deaths and injuries.   

In Tracking IED Harm, AOAV analysed 18 organisations 
collecting data on IED incidents across the world. These included 
humanitarian organisations collecting global or regional data 
on the harm caused by IEDs, and those collecting data on 
attacks in a particular country. Each data collator was profi led 
and their methodological approaches evaluated and considered. 

But problems in collecting data are manifold. Some 
organisations only record an attack if it meets their defi nition 
of a ‘terrorist incident’ and there is no standard defi nition 
of ‘terrorism’; some attacks may not be categorised as being 
caused specifi cally by IEDs; and there are geographical 
limitations in the collection of data, with organisations 
focusing more on countries suff ering massive IED harm such 
as Afghanistan, Syria and Iraq. 

Ebola: new diagnostic test approved

Tracking IED harm

has required trained personnel to draw 
blood by syringe, as well as access to 
well-equipped labs and 24 hours at least 
to return the results. It correctly identifi es 
92% of infected people with a 15% 
false-positive rate and is intended as an 
initial screen for the virus, with follow-up 
PCR tests required to confi rm infection.  

The test costs around $15 with 
discounts available for bulk purchases. 

Members of the European 
Mobile Laboratory Project use 
PCR tests in Guéckédou, Guinea.

©European Mobile 
Laboratory Consortium

©AOAV

It requires no electricity (which is oft en 
disrupted or in short supply in Ebola-hit 
areas) and requires just a few drops of 
blood from a fi nger prick. This is seen as 
a signifi cant advance for health workers 
in remote areas. According to Robyn 
Meurant from WHO’s Department of 
Essential Medicines and Health Products: 
“This is not a perfect test but... for a 
rapid test, it is not too bad at all.” 
But immunologist Erwan Piriou from 
Médecins Sans Frontières said: “This 
is quite far away from the characteristic 
we were hoping to have. We’re still 
discussing whether we’ll use it or not.” 

Nevertheless, the rapid test will, it is 
hoped, be helpful in rapidly identifying 
new infectious areas. The number of Ebola 
cases has declined since the height of the 
epidemic in September and October 2014, 
but all aff ected countries are still to be 
declared Ebola free as of April 2015 and 
the virus may re-emerge. Robert Garry, a 
haemorrhagic diseases expert at Tulane 
University in New Orleans, Louisiana who 
helped develop ReEBOV, commented that 
such a rapid test is always going to be a 
screening test – and that “no diagnostic 
can replace a healthcare worker’s 
judgment.” 
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In late January the long-awaited 
public inquiry opened into the death 
of former Russian intelligence offi  cer 
Alexander Litvinenko in London in 
November 2006 from radiation poisoning, 
three weeks aft er drinking tea laced with 
polonium-210. Due to run for 10 weeks, 
the inquiry has already featured extraordi-
nary revelations – not only on the likely 
perpetrators and their alleged modus 
operandi, but on the eff ects of London’s 
fi rst radiological dispersal event (RDE). 

The Court has heard testimony that 
Litvinenko may have been poisoned with 
polonium “not once but twice” – the fi rst 
time allegedly on 16 October 2006 during 
a meeting in Grosvenor Square, central 
London – with the two accused by the 
Crown Prosecution Service (CPS) of the 
murder. According to Counsel to the 

Litvinenko Inquiry: “not once but twice”

Inquiry, Robin Tam QC, nuclear experts 
found huge amounts of contamination on 
a small area of a tablecloth at this venue. 
Litvinenko was sick but survived this 
initial attempt. The second, and successful, 
attempt, on 1 November, occurred when 
the three men met in the Pine bar of the 
Millennium hotel and the polonium was 
put into a teapot from which Litvinenko 
sipped some tea “three or four times” 
– and ingested a dose of polonium-210 “far 
in excess of known survivability limits.” 

As the fi rst ever case of poisoning 
in the UK involving alpha radiation, 
the Metropolitan Police’s investigation – 
Operation Avocet – involved nuclear 
forensics to take alpha radiation readings, 
and used computer-aided modelling to 
produce 3D models. These are colour-
coded in green, yellow, red and purple for 

the contamination, with purple represent-
ing the highest level of 10,000 radiation 
counts per second and above. Litvinenko’s 
teapot, for example, has a purple spout 
and a large purple section in the middle. 
In one of the two alleged perpetrators’ 
hotel rooms, one had high levels of alpha 
radiation on the wall, fl oor, toilet seat and 
phone book, with the bathroom bin 
showing purple. When the Inquiry 
Chairman Sir Robert Owen opened the 10-
week hearing, he repeated a description 
of the incident by the Litvinenko family 
lawyer as: “a miniature nuclear attack on 
the streets of London.” He also repeated 
concerns – which all those in the CBRN 
community know only too well, that 
polonium traces found at locations across 
London – and on aircraft  – put “many 
hundreds of people at risk.” 

The Metropolitan 
Police’s 3D graphic 
shows polonium-210 
contamination on a 
green baize 
tablecloth at a venue 
in Grosvenor Square 
where Alexander 
Litvinenko had a 
fi rst meeting in 
October with his 
alleged murderers.

©London Metropolitan Police

Faced with increasingly sophisticated threats and with global drug 
traffi  cking on the rise emergency responders, law enforcement professionals 
and the military require detection tools that will enable them to make quick 
and informed decisions. Rigaku Raman Technologies, who produce handheld 
and portable Raman spectrometers, has produced Progeny ResQ to deliver rapid 
and simple detection and identifi cation during response to hazardous incidents.   

There has been an increasing recognition of the capabilities of Raman 
spectroscopy for chemical detection, and Rigaku says that the analytical 
power and industrial design of the device have already received positive 
feedback from end-user testing. The handheld Progeny ResQ has a library 
of over 12,000 common materials, TICs/TIMs, CWAs and explosives and 300 
critical compounds. The 1064-nm excitation laser can measure coloured solids 
and liquids as well as substances through containers, overcoming issues of 
fl uorescence interference. Designed for routine response tactics, Progeny ResQ 
has a large and easily readable display and operates with the push of a single 
button, making it easy to use while wearing Level A and M3-type protective 
suits and gloves. Weighing just one and a half kilos (3.5 lb) with extended 
battery life, and certifi ed to MIL-STD-810G and IP-68, it has an ergonomic 
design and ruggedness for ease of use in the fi eld. 

Raman’s 
progeny

©Rigaku Raman Technologies

The Progeny ResQ has a library of over 
12,000 common materials, TICs/TIMs, CWAs 
and explosives and 300 critical compounds.
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Hamish de Bretton-Gordon recalls 
his time in the region and the need 
for training and enhanced personal 
protective equipment (PPE) for civilians

Prior to the reported sarin attacks in Syria in 2013, 
the main use of chemical weapons (CW) by a state 
actor occurred during the 1980s Iran-Iraq war, where 
an estimated 100,000 chemical munitions were used. 
Perhaps the most harrowing of these attacks was 

the chemical bombardment of the civilian population of 
Halabja in the Kurdistan region of northern Iraq, on 16 March 
1988. Saddam Hussein killed up to 5,000 Kurds immediately 
and 12,000 subsequently, with a mixture of agents – thought 
to be predominately the nerve agent sarin (GB) and other CW. 

Sarin in Syria
A substantial sarin attack was launched on the Damascus 
suburb of Al Ghouta in the early hours of 21 August 2013, 
killing up to 1,500 men, women and children. By coincidence, 
the OPCW investigation team were in Damascus at the time, 
and delivered an investigative report detailing the event in 
November 2013. However, in keeping with the joint UN/OPCW 
mandate, the report did not attribute blame.

This major sarin attack in Ghouta provided unequivocal 
evidence that chemical warfare agents were been used in Syria. 

Subsequently, a deal was brokered by the US and Russian 
Governments to remove the Syrian regime’s ‘declared’ arsenal of 
1,300 tonnes of CW and precursors – an outstanding operation 
which was successfully concluded by midsummer 2014.

Anthony Lloyd of The Times reported a possible sarin attack in 
Aleppo in March 2013. Then, with my involvement, the BBC reported 
a second possible sarin attack in April 2013 in Saraqeb Idlib province. 
Both attacks were subsequently confi rmed as sarin attacks by both 
the UK and US governments. At the time of these two attacks there 
was no substantive evidence, so the UN established a joint mission 
with the Organisation for the Prohibition of Chemical Weapons (OPCW) 
to investigate these attacks. 

 The author analysing chlorine samples 
on the Syrian border.

 Avon Protection’s FM12 mask in use in 
Syria.

 Hazmat identifi cation in Syria.

 UN Weapons Inspectors in Syria.

©Avon Protection
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In April 2014 reports began to emerge 
on Twitter of new chemical attacks in Syria 
at Talmenes and Kafr Zita. On 24 April 
2013 an enterprising and brave doctor 
known as ‘Dr Ahmed’, who had set up 
the CBRN Task Force in Aleppo, went to 
Talmenes and Kafr Zita and collected 
samples. On analysis, these samples were 
confi rmed to have chlorine contamination.

Syria to work with teams providing unequivocal evidence 
on the use of CW in Syria to the international community. 

Working with Ruth Sherlock of The Telegraph we covered 
the story. A year earlier, the newspaper had published evidence 
indicating that chlorine was being used to attack innocent 
civilians in Syria (The Telegraph, 29 April 2013). On the same 
day the UK Prime Minister, David Cameron, requested that the 
UN formally task the OPCW to investigate the claims and the 
evidence we had collected. 

Seven months later on 6 January 2015 the UN reported 
that its investigation did concur with our investigation and 
that chlorine was being used in Syria.

Chlorine remaining
Though most of Assad’s CW arsenal appears to have been 
removed, it is impossible to remove all chlorine and other 
toxic industrial chemicals (TICs) from Syria as there are 
many commercial chemical facilities across the country 
using these chemicals in legitimate consumer products. 

It is also now apparent that Islamic State in Iraq & Syria 
(ISIS) is also using chlorine to target civilians and military 
in Iraq, perhaps learned from activities in Syria – and that 
their operatives were attacked by the Syrian regime with 
chlorine at the strategically important airport of Deir Ezzor. 

Protecting civilians through training
These chemical attacks continue, albeit at a much lesser rate, 
terrifying civilians who know little about surviving chemical 
attacks and have no PPE. Working together with Dr Ahmed 
and Ghanem Tayara, the President of the non-governmental 
agencies (NGOs) the Union of Syrian Medical Relief 
Organizations (UOSSM) and the UK charity Syria Relief, 
I launched a programme to address the need to protect 
civilians, equipping and training them for chemical attacks. 

Members of the Free Syrian Army (FSA) and Dr Ahmed 
assisted in the running of the three-day training programme 
at a hospital in Bab Al Hawa, Syria, where 36 doctors and 
fi rst responders congregated from across the country. 

Plans for the training were foiled, however, when the border 
crossing at Ryhanli was closed on the evening of the fi rst day, 
potentially trapping us in Syria. The FSA took the team to a 

“Personal decontamination is absolutely 
vital, as a greater percentage of casualties 
oft en arise from secondary contamination 
than from the actual attack. In April 2014 I 
was contaminated with chlorine when I was 
doing analysis work and my decontamina-
tion mitt saved me from any serious injury.”

Use of chemical 
weapons in Syria.

“My role was to run training on 
CBRN attack survival and help 
train Syrian doctors and fi rst 
responders to treat chemical 
casualties.”

The role of Assad 
The profi ciency of CW in very diffi  cult 
terrain and built-up areas is well 
recognised, and their eff ect in Ghouta 
only emphasised this capability even 
more. Our belief, at that time, was that 
President Bashir al Assad had launched 
the mass chemical attack at Ghouta 
because he believed that the lack of 
action by the international community 
on the various small-scale attacks in 
Aleppo, Saraqeb and elsewhere signalled 
that nothing would be done, and he 
could continue his actions.

Our mission
In April 2014, I was asked to travel to 
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Hamish de Bretton-Gordon joined Avon Protection, part 
of Avon Rubber plc, as Managing Director CBRN in October 
2014. A new strategic agreement partners Avon with the 
specialist CBRN consultancy and training services supplied 
by his company, SecureBio Ltd. During 23 years in the British 
Army, de Bretton-Gordon served as Commanding Offi  cer of 
the UK CBRN Regiment and NATO’s Rapid Reaction CBRN 
Battalion. He was operationally deployed in the 1st Gulf 
War and in Cyprus, Bosnia, Kosovo, Iraq and Afghanistan. 
He now advises the UK Government on CBRN and provides 
expert commentary to global news media.

‘covert’ border crossing about 48 km (30 miles) north of the 
hospital. I was confi dent of our security arrangements, but the 
90-minute drive to the crossing was one of those intense times 
that will stay with me forever. We drove through mile aft er mile 
of disparate refugee camps seeing people living in poverty, and 
past numerous checkpoints manned by militiamen carrying 
AK-47s. Fortunately the next day we were back at Bab Al Hawa, 
and we began the training in earnest.

CBRN attack survival
The Syrian chlorine attacks are characterised by a 50-100-kg 
barrel bombs dropped from helicopters. The downwind hazard 
is small – about 200 m long and 100 m wide. The green 
and yellow bellowing smoke and ‘disinfectant’ smell makes 
detection and avoidance much easier than more sophisticated 
CW like the nerve agents sarin and VX, which are colourless 
and odourless. The training plan detailed how to survive an 
attack of this 100-year old chemical weapon. 

The equipment plan specifi ed a basic gas detection system 
for each medical clinic, together with escape hoods and 
equipment for personal decontamination. 

Escape hoods
Respiratory protection is fundamental to surviving any 
chemical or biological attack, closely followed by eff ective 
decontamination. Ingestion through the eyes, nose and 

mouth is the most dangerous and 
eff ective protection is central to survival. 

The use of escape hoods is by far the 
most eff ective way to protect civilians and 
anyone having to escape a toxic attack 
or hazard. Quick to put on, they provide 
wearers with respiratory, visual and facial 
CBRN protection usually for a minimum 
of 15 minutes – suffi  cient time to evacuate 
from a contaminated area. Most escape 
hoods require no prior training to use and 
are suited to civilian situations as well as 
fi rst-responder and military use. 

Argon Electronics 
Business Development Manager

Would you like to develop sales for a world leader 
in CBRN and HazMat simulation solutions?

Argon’s simulation systems offer unparalleled levels of 
realism during CBRN / HazMat exercises and we wish 
to expand our team with the introduction of an entirely 
sales-focused role, working to build the relationships 
with our existing clients, partners and to actively 
develop and deliver a strong pipeline of new customers. 
The role is such that military experience would be a 
distinct advantage.

The role is UK based involving national and international 
travel. As a results driven owner-operated business 
and we’re keen to reward behaviour that meets these 
requirements and offer strong rewards and clear career 
progression for those who achieve goals and help grow 
the business, including O.T.E. of £80k p/a, a company 
car allowance and pension contribution.

If you are ready for this challenge please submit your 
CV to Recruit-1@argonelectronics.com

mailto:Recruit-1@argonelectronics.com
http://www.cbnw.co.uk
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WAR ON ALL FRONTSA
From the heavily armed thousands committing atrocities with Islamic State 
and Boko Haram in the Middle East and Africa, to the lone-wolf and self-starter 
cells launching gun and bomb attacks in Europe, Canada and Australia, 
Andy Oppenheimer asks – how nearer are terrorists to using CBRN?

As a group with an apocalyptic 
doctrine and intent and 
ability to commit mass 
murder, the prime suspects 
would appear to be Islamic 

State (IS), as well as their growing number 
of adherents in many countries outside of 
their main theatres of operations in Iraq, 
Syria, and increasingly, Libya, Egypt, 
Algeria and Afghanistan.

Islamic State: chemical attacks
In March, Kurdish offi  cials alleged that IS 
were using chlorine gas in roadside IEDs 
(improved explosive devices) against 
Peshmerga fi ghters near Mosul. Video 
footage broadcast on Aljazeera TV and 
the BBC depicted Iraqi bomb disposal 
teams conducting controlled explosions 
of bombs, producing plumes of orange 
smoke. Iraqi offi  cials say the footage 
confi rms its use, following several 
reports that IS has incorporated chlorine 
over the previous months in dozens of 
such devices against Iraqi Police. 

In early March Hamish de Bretton-
Gordon (who has written the lead feature 
in this edition of CBNW) warned that IS 
had, according to Middle East reports, 
acquired unconfi rmed quantities of sarin 
and mustard gas aft er defeating govern-
ment forces in southern and central 

Libya. He said that the weapons 
remained dangerous even though they 
are likely to be ten years old, and in a 
degraded state, and that he based his 
warning on President Bahir al-Assad’s 
use of one tonne of sarin in Ghouta, 
Syria, in August 2013, killing over 1,400.

Claims of IS use of chlorine in several 
incidents in 2014 along with the reports 
by the Kurdish Peshmerga that IS used it 
in clashes with their forces west of Mosul 
in February, add weight to a nascent IS 
CW capability. So does the claim that a 
“chemical weapons expert” with IS in Iraq, 
Abu Malik, who was killed in a coalition 
airstrike in January, had provided IS with 
“expertise to pursue a chemical weapons 
capability.” According to US Central 
Command he had served as a CW engineer 
at Saddam Hussein’s Muthanna chemical 
weapons plant before joining al Qaeda in 
Iraq in 2005, and later, IS. 

His apparent killing may not end 
that expertise if it has been passed on 
to operatives he was training. In late 
February, the head of the Organisation 
for the Prohibition of Chemical Weapons 
(OPCW), Ahmet Uzumcu, speaking in 
Tokyo said that IS had used chlorine gas 
and was trying to get access to more. He 
stated that reports of IS trying to get CW 
and that attempts by the OPCW to destroy 

U.S. Air Force F-15E Strike Eagles fl y over northern Iraq aft er 
conducting airstrikes against ISIL targets in Syria in September 2014.

©US Air Force/ Senior Airman Matthew Bruch

Airstrike by the international coalition on 
IS elements in the area of al-Baghdadi, Iraq.

In September 2014 the US-led coalition 
launched air strikes in Syria against Islamic 
State, and also on the Khorasan group.

©USMC/Flickr

US DoD

©US DoD
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facilities in Syria had been hampered  
by the country’s ongoing civil war. He 
stressed the danger that militants could 
acquire chemical weapons or the means 
of producing them.

As has been thus with al-Qaeda,  
so much depends on intelligence and 
eyewitness reports to judge the CW 
capability of IS. Its unparalleled funding 
for a terrorist group, together with 
military and a form of administrative 
control over areas of countries where 
CBRN weapons programmes have been 
conducted (and, in the case of Syria, 
launched on civilians in recent months), 
makes a chemical threat from IS or other 
jihadist offshoot of al-Qaeda operating  
in the region a real possibility.

Prime targets
According to plans seen by the British 

anti-extremist group the Quilliam 
Foundation, IS militants are planning  
to send operatives from Syria and Iraq 
into Libya, from where they would sail 
across the Mediterranean posing as 
migrants on people-trafficking vessels. 

Director General of the UK domestic 
intelligence agency MI5, Andrew Parker, 
publicly stated in January that terrorists 
wanted to “cause large-scale loss of life” 
– specifically, by targeting transport 
networks and landmarks. Prime targets, 
whatever the weapons, have long 
included critical infrastructure – with  
the worst attacks aimed at aviation and 
subway networks. A video released by 
al-Shabaab in February called for 
terrorist attacks on prime shopping 
streets and malls in the UK and US. 

Al-Qaeda also remains in the frame as 
a threat, including the Khorasan cell – 

around 50 veteran jihadists embedded 
within the Syria-based al-Nusra Front 
that incorporates bomb-makers and 
high-ranking members of al-Qaeda  
who moved to Pakistan after the 2001 
invasion of Afghanistan. 

Lone wolf agenda
Western counterterrorism measures  
have achieved success in stopped 

 Syrian rebels  
 Syrian government  
 Iraqi government  
  Controlled by the Islamic State 
of Iraq and the Levant (ISIL)  
 al-Nusra  
 Syrian Kurds  
 Iraqi Kurds  
 Disputed territory

Islamic State’s calls to arms exhort 
a varied M.O. In September 2014,  
a spokesman whose previous 
statements may have inspired 
gunmen in Australia and France, 
Abu Mohamed al-Adnani, encour-
aged followers to kill “disbelievers 
waging war, including the citizens 
of the countries that entered into a 
coalition against the Islamic State… 
Smash his head with a rock, or 
slaughter him with a knife, or run 
him over with your car, or throw 
him down from a high place, or 
choke him, or poison him.”

Areas controlled by Islamic 
State as of February 2015.

©Wikipedia/Haghal Jagul

The translated version of Islamic State’s 
planned regional expansion.

©Walid Shoebat

“Our throats were blocked, we couldn’t breathe. My ears felt 
enormous pressure... we were lucky a military ambulance 
was there to treat us.”  MEMBER OF IRAQI BOMB-DISPOSAL TEAM WHO 

ACCIDENTLY DETONATED ONE OF THE ALLEGED IS 
CHLORINE WEAPONS OUTSIDE OF TIKRIT, IRAQ
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mass-casualty attacks. But it is far  
harder for the authorities to track and 
stop attacks plotted and launched  
by individuals or small groups. 
Nevertheless, individuals have been 
arrested, charged and convicted of 
plotting acts of terrorism, such as Muslim 
convert Brusthom Ziamani in London  
in February, found guilty of plotting to 
kill British soldiers. He had researched 
army bases and posted comments on 
social media – and, as is often seen in 
lone wolves, was inspired by a previous 
atrocity – in this case, the murder of 
Fusilier Lee Rigby in south London in 
May 2013. Ziamani was on his way to 
behead a British soldier and was carrying 
a knife and an Islamist flag when he was 
arrested. Two men who were arrested in 
Sydney in February were similarly found 
to be carrying a knife and machête and 
IS-style flag. 

There has been a discernible change 
– or, more likely, enhanced variation –  
in terrorist tactics towards the smaller, 
deadly attack, increasingly seen in 2014 
and early 2015. Shootings at the Canadian 
Parliament in Ottawa, the hostage 
incident in Sydney, and of prime note, the 
shootings at the offices of Charlie Hebdo 
and the kosher supermarket in Paris in 
January, were the result of encouragement 
and radicalisation of lone wolves by 
al-Qaeda and its affiliates, and IS. 

The numbers are being swelled  
by others who identify with the new 
jihadism, including the reported  
hundreds who have gone, and continue 
to go, to Iraq and Syria from European 
countries. Those who do not go overseas 
can cause mayhem at home. 

Online recruitment
The Internet, most notably social media, 
has become the prime source of jihadist 
and other extremist recruitment and 
propaganda. In January, a pro-ISIS 
Twitter account called for “a chemical car 
bomb” attack against US President Barack 
Obama during his visit to India. It read: 
“Heard that… Obama is coming india 
(sic) soon. And indian muslims are good 

in chemicals, so will be good idea.” An  
IS video exhorted Muslims in the US  
and Europe to kill “Crusaders.” 

Are we any nearer an act of CBRN 
terrorism? It would appear that the welter 
of incidents involving bombs, bullets and 
hostage-taking creates sufficient death, 
injury and mayhem for the panoply of 
groups and individuals who are doing 
their best to turn the 21st century into a 
new age of religious fascism. In January, 

Mia Bloom of the Center for Terrorism 
and Security Studies at the University  
of Massachusetts-Lowell said: “these 
groups are no longer able to perpetrate 
mass-casualty attacks. They now are 
self-starters. The groups are publishing 
things online like ways to make bombs 
-- cookbooks with different ways you can 
attack.” But those “different ways” can 
also include improvised CBR devices,  
and other recipes yet to be cooked up. 

RICIN IN LIVERPOOL
In March, a man was sent to trial charged with attempting to obtain materials  
to make ricin after he was arrested in a joint raid by the North-West Counter-
Terrorism Unit (NWCTU) and Merseyside police. Several items were seized 
during searches at five addresses in Liverpool, including a food takeaway outlet. 
One property was described as a “potential risk to safety” and was sealed off. 
Mohammed Ammer Ali is accused of trying to buy “500 mg of ricin” from an 
Internet source (reportedly, in an FBI sting) with $500-worth of the electronic 
currency Bitcoin. 

…AND MANCHESTER
In the same week, a 16-year-old from Greater Manchester was charged with 
attempting to acquire a biological toxin or agent contrary to the Criminal 
Attempts Act 1981, having been arrested in February at his home following  
a NWCTU investigation.

Among its online propaganda Islamic State claims to capture territory 
in new theatres. This screen shot shows an IS convoy entering the 
town of Nawfaliyah in Libya in February. 

As seen through a night-vision device, US Air Force crew members 
conduct a mission in support of airstrikes against IS targets in 
north-eastern Iraq in October 2014. 

MI5 Director Andrew Parker warned in January 
that “a group of core al-Qaeda terrorists in 
Syria is planning mass casualty attacks 
against the West.” 

©US Air Force Central Command Crown copyright
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The Ebola outbreak is a 
refl ection of poverty in Africa, 
explains Supt Gloria Ogbuka

The current Ebola outbreak in West Africa has 
been considered a health, economic, and social 
emergency. In September 2014, the United 
Nations (UN) declared the outbreak “a threat 
to international peace and security.” 

African poverty
EBOLA
clothing

in
These Nigerian physicians are being trained 
by the World Health Organization on how to 
put on and remove PPE to treat Ebola patients.

©CDC

© Leasmhar/Wikipedia Commons June 2014  

©CDC/Ben Park

Ebola response volunteers assemble 
for a lesson on PPE in Lagos, Nigeria. 

This hospital in Kenema, Sierra Leone tests Ebola samples. 



EBOLA

CBNW  2015/02   21

The outbreak started in 
southern Guinea and spread 
to other countries through 
travellers. A Liberian diplomat 
was responsible for the

countries – Liberia, Sierra Leone, and 
Guinea. One question I have continued to 
ask is: why is there a lingering diffi  culty 
in ending this deadly virus in West 
Africa? A friend of mine once told me

economic barrier to bilateral relations 
among nations. The UN has warned that 
about 1 million people may go hungry in 
2015, especially in the three worst-hit 
countries. Some foreign investors were
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enclaves. These various groups usually 
have ideologies and interests which do 
not submit to the overall interest of the 
nation state. 

Insurgency and rebellion usually 
emanate from these groups, as seen 
today in Nigeria and other African 
countries. Boko Haram is one such – a 
controversial and increasingly brutal 
Nigerian militant Islamicist group that 
started in 2002. It seeks to impose Sharia 
law in northern Nigeria and opposes 
western education, western culture, and 
constitutional democracy. Boko Haram 
drew world attention in 2009 when it 
launched its first insurgency against 
Nigeria. Ever since, the group has carried 
out various violent attacks, most notably 
the kidnapping of hundreds of school-
children and suicide bombings on 
government and civilian targets at  
many locations. The worst-hit states  
are Adamawa, Yobe, and Borno, the 
epicentre of the insurgency. 

Lack of healthcare
Africa has particular factors which 
increase its vulnerability to infectious 
diseases. These challenges are faced by 

responders from the international 
community when dealing with the Ebola 
epidemic. In addition to widespread 
poverty, underdeveloped health care 
systems are implicated. 

How can we fight diseases in a country 
without functional healthcare systems? 
No country can have a viable healthcare 
system where its citizens lack the basic 
life necessities of safe water and sanita-
tion. While reading through some 
situation reports on Ebola, I learned that 
infection transmission is still on the 
increase in some countries like Guinea 
and Sierra Leone because of lack of soap, 
water, and alcohol rub, and other items 
needed on a wide scale for the proper 
control of infection. Isolation facilities 
and laboratories needed for testing and 
quick diagnosis are also in limited supply.

Unhealthy cultural practices – unsafe 
burials and female genital mutilation 
(FGM) have also prevented the eradication 
of Ebola from West Africa. Behavioral 
change in Africa is arguably the most 
difficult challenge. Unsafe burial in Sierra 
Leone is said to have been responsible 
for about 70% of Ebola infection in that 
country. Africans believe that a befitting 

traditional burial allows the dead to rest 
well and not come back to haunt the 
living. This traditional burial ceremony 
involves washing of the corpse by family 
members or friends. Mourners are then 
allowed to go close to the corpse, make 
their final speeches to the dead and lean 
on the dead as part of their mourning. 
Unfortunately, this practice provides 
more opportunities to spread the 
infection.

FGM is another unhealthy cultural 
practice. This involves removal of the 
external female genital organ and is  
done partly or wholly for superstitious 
reasons. There is great blood loss doing 
this procedure. Girls of the same age in a 
particular village are often thus mutilated 
on the same day using the same instru-
ments. This is another reason why Ebola 
continues to increase in the region.

Winning the war
The efforts of the international 
community in the fight to eradicate Ebola 
from West Africa has been worthy of 
commendation. But the issue is not just 
to defeat Ebola, rather it is to find out 
how prepared these African countries are 

to defend their land and territories 
against the resurgence of this biological 
threat. Africa can never be in a good 
position to protect its land if it is not 
empowered by developed countries 
through investment, and research and 
development. Investing in Africa should 
not be seen as charity – but as a measure 
taken in the right direction towards 
empowering the continent. Reducing 
poverty in Africa will mean combating 
terrorism and diseases in the region. 

Supt Gloria Ogbuka is Head of the  
CBRN Unit in the Nigeria Security  
and Civil Defence Corps. 

Poor sanitation in Africa.

A traditional burial ceremony 
in Anambra state, Nigeria.

Above: The life cycles of the Ebola virus.

Photo courtesy of the author

Photo courtesy of the author
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Second
Sight

CBNW: Bertin Technologies is well 
known for CBRN defence and nuclear 
energy monitoring. Please could you 
explain your company’s current 
capabilities?  

BV: Bertin Technologies has developed 
several chemical and biological detection 
systems, initially in collaboration with 
the French Arms Procurement Agency 
(DGA). These include the Second Sight 

CBNW Deputy Editor David Oliver meets Bruno 
Vallayer, Vice-President of Marketing & Sales at 
Bertin Technologies and President of Saphymo

MS, an innovative detection system based 
on infra-red technology that can detect 
and visualise gas clouds up to 5 km away, 
and which can perform early detection of 
chemical warfare agents (CWAs) with 
high sensitivity and effi  ciency. It provides 
a real-time warning with a low rate of 
false positives, to react rapidly to 
chemical attacks.

We have also produced the Coriolis 
Recon – a portable ruggedized air-sam-
pling kit for bio contamination control 
that can be quickly deployed when a 
biological attack is suspected. It is 
especially designed for base surveillance 
and monitoring of critical areas such as 
offi  cial buildings and crowded events, 
and can collect large concentrations of 
aerosols in the breathable range of 0.5-10 

micrometres (μm). Bertin is also involved 
in several biodefence R&D programmes to 
develop pathogen detection kits that are 
compatible with analytical technologies.

CBNW: How do these developments 
interact between the diff erent 
subsidiaries within the Bertin Group?

BV: With the acquisition of Saphymo, 
Bertin Technologies has created a 
new entity called Bertin Systems & 
Instrumentation. This business unit 
aims to become a world leader in 
instrumentation products that have high 
added technological value for the nuclear 
energy, aerospace, environment and life 
science sectors, as well as for defence and 
security. Bertin Corp is the US subsidiary 

INTERVIEW

©Bertin Technologies

Bertin Technologies’ 
chem-bio threat 

detection system.
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that markets our products. 
With the integration of Saphymo we 

are now able to off er proprietary systems 
for all CBRN threats - adding nuclear 
and radiological detection to Bertin’s 
acknowledged chem and bio capability. 
The full range of dedicated products and 
systems is adapted to the needs of the 
nuclear industry - for power plants, 
research centres and fuel cycle specialists. 

Three defence applications for ionizing 
radiation detection and monitoring 
include a contract awarded to Saphymo 
by the DGA in 2013 - for the Dora project 
to develop a new survey meter for the 
French Army. We are also involved in 
a project in Egypt – to set up a network 
to monitor radioactivity throughout 
the country in the event of a nuclear 
incident or natural ionisation.

CBNW: Are the defence and industrial 
sectors treated separately or spread 
throughout the group?

BV: They are “spread throughout the 
group.” Bertin Systems & Instrumentation 
is organized in production lines to suit 
four main sectors - defence and security 
(including industrial applications), 
nuclear, life sciences, and scientifi c 
equipment. 

CBNW: Who are your 650 partners – 
are they members of staff  or 
independent consultants? And how 

will Saphymo be integrated within the 
Group?

BV: With the acquisition of Saphymo, 
Bertin Technologies now has 650 
employees. The company has nine 
offi  ces, fi ve of which are based in France 
and four worldwide. Saphymo is 
managed as an independent subsidiary 
of Bertin Technologies and is integrated 
within Business Unit Bertin Systems & 
Instrumentation.

CBNW: Bertin is developing the 
HoverEye family of unmanned aerial 
vehicles (UAVs). Are you also 
developing airborne CBRN sensors 
for these platforms?

BV: Do you have a customer for us? 
If so, our answer is yes! We do have 
the technical capability to develop this 
option - but the real issue is related to 
market opportunities and to how willing 
users are to use these technologies.

CBNW: Is training in the CBRN 
defence nuclear energy sectors 
something Bertin is involved in?

BV: We pay close attention to ease of 
use of our equipment. As we provide 
products with high added value in terms 
of technology, for each new product 
development our teams are dedicated to 
ergonomics and user integration. And the 

training of our customers in the use and 
application of our equipment remains 
essential to us and we attach great 
importance to it.

CBNW: Where do you expect to see 
growth in the international CBRN 
defence market?

BV: Everywhere! I cannot foresee the 
future but we do have plenty of projects in 
progress around the world and I am sure 
this will continue in the coming years. 

CBNW: And where do you expect to 
see growth in the international 
nuclear energy monitoring market?  

BV: Everywhere as well! I am absolutely 
convinced that the nuclear industry will 
experience a worldwide expansion. But 
this type of infrastructure requires a lot 
of time both for prior studies and for 
the site construction. 

CBNW: So, fi nally - does Bertin plan 
to acquire other specialist companies 
involved in the CBRN defence and 
nuclear energy sectors in the near 
future?

BV: Never say never… We stay open to 
great opportunities. Bertin Technologies 
aims to enhance its international 
leadership through both internal and 
external growth. 

©Bertin Technologies Far left : The DIRAD advanced spectroscopic 
portal monitor.

Left : The Second Sight MS stand-off  
real-time gas detector.

Bottom left : Gammatracer environmental 
radiation monitoring systems.

The SaphyGate detection portal.

© Saphymo

© Saphymo
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countermeasure strategies involve the development and 
d eff ective decontaminants. But they also represent a double-edg

for other areas in CBRN protection – namely, respiratory protection.

Ever since the fi rst mass use of chemical 
warfare agents (CWAs) during 
World War I, eff ective decontami-
nation has been a major part in 
any countermeasure strategy 

against the threat posed by CBRN agents. 
Even as the fi rst chlorine clouds drift ed 
slowly across Flanders fi elds in April 
1915, nations scrambled for new and 
effi  cient ways to protect their populaces 
from these novel weapons. For this 
reason, eff orts in the fi eld of decon-
tamination research have increased 
rapidly over the last century as the 
range and lethality of CBRN agents 
has grown exponentially with time. 

It is oft en assumed in any 
CBRN incident that the released 
contaminant, whether chemical, 
biological or radiological, is the 
only signifi cant respiratory 
hazard present. This is, 
however, not always the case, 
as the type and nature of the 
decontaminant used (e.g. 
gaseous, liquid or solid) can also 
pose a signifi cant hazard to the 
operator. The very chemicals 
designed, developed and used to 
protect humans from the eff ects 
of CBRN agents can also have a 
debilitating eff ect on their 
respiratory protection equipment.

Chemical eff ects on fi lters
For example, common gaseous/vaporous decontaminants 

such as chlorine dioxide, hydrogen peroxide and peracetic 
acid are all powerful oxidants, which through chemical 

reaction will interact with, and alter 
the impregnated carbon surface of, 

a standard respirator fi lter. This 
latter impregnation is of critical 

importance in carbon-based 
fi lters, as it provides a key defence 
mechanism against CBRN threats 
– the chemisorption of the 
off ending hazards. If it is altered 
in any signifi cant way, due 
to over-exposure to a CBRN 
decontaminant, it could render 
the fi lter totally ineff ective 
against the CBRN threat. 

For instance, a decontamina-
tion treatment with chlorine 
dioxide may chemically 
transform any OH groups 
(hydroxyl groups) present on 
the fi lter carbon into C-Cl 
(chloro-alkyl) groups and any 

C-COOH (carboxylic acid) groups 
into C-COCI (acid chlorides). 

So one must always be holistically 
mindful of what decontaminant and 

respiratory fi lter combination one is using 
when conducting CBRN decontamination 
operations under negative pressure (air 
purifying respirator – APR) or powered air 

The Scott Patriot 5510 Hybrid 
System provides dual-system 
redundancy in off ering near-
instantaneous capability of 
switching between APR/PAPR/
SCBA modes as and when required.
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The #1 C-IED and EOD event series is finally coming to Europe! After 
successful editions in India, Thailand and Cambodia, NCT eXplosive Europe 
2015 will take place at the Metropolitan Palace in Belgrade Serbia from 
September 22-24, 2015. This outstanding 3 day EOD event will include a live 
EOD demonstration, conference and exhibition, and is organized in official 
partnership with the Serbian Mine Action Center.
After bombings in Madrid, London and Oslo, European citizens might 
consider the threat of terrorist networks and IEDs as one of the most 
imminent security challenges to internal security and safety on the 
continent. However, countries in the Balkans such as Serbia, Croatia 
and Bosnia-Herzegovina are still dealing with severe challenges related 
to demining. And even in post-war countries such as Germany and the 
Netherlands, UXOs are being detected and mitigated on a weekly basis. 
Leading regional experts and decision-makers will highlight national 
differences, discuss pressing challenges as well as put forward the most 
advanced EOD equipment, approaches and best practices from forensics to 
the mitigation of explosive hazards.

 Live EOD demonstration by the Serbian Mine Action Center

 2 days of conference, exhibition and trainings 

 The leading C-IED and EOD event in Asia finally in Europe

 Networking Cocktail Receptions are included in the delegate fee
 

 

 Lt Gen Krisda Norapoompipat, Director, Thai Mine Action Center, Thailand
 Branislav Jovanovic, Director, Serbian Mine Action Center
 Nikola Pavkovic, Director, Croatian Mine Action Center
 Samuel Paunila, Advisor, Ammunition And Operation Efficiency, Gichd
 Dr. Pavel Castulik, Research Centre For Toxic Compounds In The 
Environment, Czech Republic
 Samuel Paunila, Geneva International Centre for Humanitarian Demining

Featured Speakers

Metropole Hotel in Belgrade

THE WORLD’S LEADING 
CBRNE EVENTS SERIES

Gold Sponsor     

www.explosiveeurope.com

http://www.explosiveeurope.com
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purifying respirator (PAPR) conditions. 
Incorrect choice could have fatal 
consequences and it is most oft en 
deemed appropriate and necessary to 
use self-contained breathing apparatus 
(SCBA) as the fi rst line of defence in 
CBRN decontamination operations 
from a respiratory protection stand-
point – especially when the CBRN 
hazards and airborne concentrations 
are either unknown or expected 
to be high. 

Humidity eff ects
Another occupational hazard 
of conducting CBRN 
decontamination under APR or 
PAPR conditions is increasing 
levels of humidity. Modern 
decontamination systems such as 
dual fl uid atomizers can deliver a wide 
range of aqueous based decontaminants, 
and have the ability to raise the relative 
humidity of the surrounding 
environment relatively rapidly. 

In cases where relative humidities 
reach around 100% (including local 
over-saturation), a fi brous air fi lter or 
granular carbon bed will act as a vehicle 
for capillary condensation. This means 
that especially around the very fi ne 
fi bres (1 mm in diameter) or micro-
porous carbon structures, moisture will 
condensate and form water droplets.

Condensation of this nature has a 
detrimental eff ect at the microscopic 
level of the fi ltration process, as mois-
ture-induced capillary fi lling prevents the 
carbon media from adsorbing relatively 
volatile hazards such as sarin. In essence, 
excessive moisture inhibits the fi lter 
from performing eff ective physisorption 
(physical adsorption – when the elec-
tronic structure of the atom or molecule 
is barely perturbed upon adsorption) – 
and therefore fails to protect the operator 
adequately from volatile chemical agents. 

However, despite the environmental 
challenges facing respiratory protection 
in chemical agent decontamination 
scenarios, APR and PAPR systems 
still have a major role to play in 
protecting humans from a biological 
and radiological threat perspective. 
And it is for this exacting reason 
that CBRN respiratory protection 
needs to be modular 
and multifunctional if 
response teams are to 

be truly eff ective in meeting a diverse 
CBRN threat basis. 

Mask within a mask
Respiratory protection has now been 
developed to cover a wide range of 
CONOPS (concept of operations) and 
threat scenarios utilizing both positive 
and negative pressure environments 
within the single respirator face piece. 
Respiratory advancements include the 
utilization of advanced seal technology 
with self-regulating, twin primary face 
seals that provide increased protection 
and face fi t. Adoption of secondary 
fi ltration systems provides further levels 
of protection – and incorporate modern 
thinking around the ‘mask within a 
mask’ concept in off ering the highest 
levels of CBRN protection in masks such 
as the First Responder Respirator (FRR). 

This ability to function as a combina-
tion respirator – in essence a Modular 
Respiratory Protection System (MRPS) 
– is facilitated by the use of modular 
side fi ttings and diff erent exhalation 
structures, including auto-switchable. 
Final determination of the operational 
confi guration of the MRPS is determined 
by the specifi c CONOPS of the user group 
and the CBRN threat encountered.

Personal CBRN respiratory protection 
can be further enhanced by the 
provision of multi-capable hybrid 

systems which – as well as 
functioning as a standard 
negative pressure system, 

Dr David Crouch is Global Product Manager of Military 
& Civil Defence at Scott Safety. As a professional chemist 
he has more than 20 years’ experience in materials science 
and CBRN protection.

and designed around a single platform 
mask such as the FRR – can also be 
confi gured to operate either singly or in 
any two combinations of APR, PAPR, or 
positive pressure breathing apparatus 
(SCBA or airline-supplied). 

Designed around a single carriage 
concept, products such as the Scott 
Patriot 5510 Hybrid unit provide 
dual-system redundancy in off ering the 
wearer the near-instantaneous capability 
of switching between APR/PAPR/SCBA 
modes as and when required. Its unique 
chassis design enables the fi lter elements 
of the system – in this case two high-
performance CBRN fi lters, to be housed 
in a water tight enclosure – away from the 
harsh conditions experienced during the 
decontamination process. Furthermore, 
on-board telemetry and sensor arrays can 
be integrated into the system to provide 
the operator with environmental informa-
tion, such as CBRN agent/decontaminant 
concentrations and relative humidity 
conditions. 

Giving real-time information and 
understanding of which mode of 
operation – that is APR/PAPR/SCBA – the 
operator needs to be in is vital to provide 
maximum protection. The user can 
switch between the three selected modes 
of respiratory protection, in the hot zone, 
with no loss of protection. In general the 
Patriot 5510’s superior performance 
allows the global CBRN operative to react 
eff ectively to the ever-changing CBRN 
threat spectrum of the 21st century. 

Above: Modern decontamination systems such as dual fl uid 
atomizers can deliver a wide range of aqueous-based 
decontaminants and raise the relative humidity of the 

surrounding environment relatively rapidly.
Left : The First Responder Respirator.

Powerful oxidants 
interact with and alter 
the impregnated carbon 
surface of a traditional 
CBRN respiratory fi lter.
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WORKING TOGETHER

The Ebola epidemic in West Africa, chemical 

warfare in Syria, and nuclear hazards such as 

in Fukushima dramatically demonstrate the 

importance of close cooperation in the CBRN 

community. Globally increasing industrialization 

and increasing risks from the use of hazardous 

chemicals also illustrate how to prepare for future 

events where decontamination is unavoidable.

Today, not a single decontamination product can 
provide a complete solution. The development of 
CBRN technology clearly points to modular-based 
systems. Also critically important is close coopera-
tion between civil and military organizations to 

protect people and save lives.

To protect and to cooperate
The UME (Unidad Militar de Emergencias) of Spain and the 
Netherlands MoD (Ministry of Defence) are working in close 
cooperation between their respective civil and military 
fi refi ghting and emergency managements, on CBRN mission 
functions. The approach of these countries towards organization 
and equipment integration is completely diff erent – and they 
have selected Kärcher Futuretech CBRN technology to fulfi l 
those mission functions.

In the Netherlands, the Intensifi cation of Civil Military 

Cooperation Agreement (ICMC) between the Ministry of Defence 
(MoD) and the Ministry of the Interior and Justice aims to 
develop and extend a 24/7 guaranteed MoD support structure 
to mitigate homeland incidents and disasters. As the technical 
basis for the ICMC, a fl exible and mobile system equipped for 
limited CBRN decontamination of vehicles, personnel, terrain 
and infrastructure or a combination of these was in demand. 
Major requirements were scalability, specifi city and modularity, 
and a 3-m ISO container was required for standard military 
transport, compliant with military standards (MIL-STD) for the 
transport of dangerous goods by sea covering packing, container 
traffi  c and storage (IMDG, ADR, RID) and climate conditions 
(AECTP-200). 

Analysis of products by several suppliers led to the selection 
of a tailored Kärcher Futuretech 3-m container system, currently 
being assembled at the company’s plant. The ICMC operational 
capabilities are to be deployed from two locations in the 

EDMS for decontamination of sensitive equipment and interiors. The Kärcher Futuretech EDP operates with 
three parallel decontamination lines, 

clearly marked with instructional 
pictograms and a traffi  c light system 

to facilitate fast and safe decon.
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Dr. Markus Hellmuth reviews a civil-military cooperation 
programme for new decontamination systems 

Netherlands, to operate continually within six hours from the 
time of an incident up to operational conclusion. 

Cross-linked CBRN protection
The UME structure divides Spain into fi ve regions with its 
headquarters in Madrid. Resources are as diff erent as the 
topographic and climatic features of the areas where they 
have to operate. Vehicles range from light and heavy to snow 
ploughs and armoured trucks. Light rotary, helicopters and even 
amphibious aircraft  play an important role in CBRN planning 
for deployment in forests, high mountains, remote areas and 
Spain’s densely populated capital. Firefi ghting vehicles, rescue 
dogs and 500-person module camps for potential victims 
combine to make a strong response capability.

Within the Spanish (SIRT) project, a total of nine systems 
were acquired. As a partner within the supplier consortium, 
Kärcher Futuretech has delivered systems for personnel 

ICMC CONTAINER SYSTEM
The system is operated by four personnel for a maximum 
of two times within a 24-hour period, and is operational 
within three hours of set-up. The CBRN system must be 
self-sustaining to include decontaminants and a specifi ed 
quantity of water. It is operationally confi gured for a 
maximum weight of 5000 kg per container, and the ICMC 
must be capable of carrying out all military tasks including 
‘out of area’ operations as a one-size fi ts-all solution for: 

 Small groups of unprotected persons 
 Armed vehicles terrain and infrastructure
 Application of all ready-to-use decontamination agents

decontamination (EDP), for decontamination of material 
(EDMS) and for decontamination of vehicles (EDMP).

Decon station
The Kärcher Futuretech EDP operates with three parallel 
decontamination lines, an external shower for fi rst responders, 
gender separation, and a dressing area with disposable clothing 
and collection of personal belongings. There are easy-to-follow 
instructional pictograms and a traffi  c light system. As an 
ambulatory decon-station the EDP can process a large number 
of contaminated people. 

Mounted in a 6-m ISO container, the EDP can be quickly 
deployed and the infl atable tents quickly assembled. It is 
divided into three main areas: checking and registration; 
showering; and checking and departure. Clean and dirty areas 
are marked in diff erent colours. Airfl ow from the clean area 
to the dirty area and the curtain system, divided into separate 

The German Armed Forces were the 
fi rst to introduce the new innovative 
modular concept for decontamination.

EDP Personnel Decontamination Station 
is part of the UME Project in Spain. 
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lines, increases protection. The heating and air conditioning 
systems are fully adaptable to outdoor temperatures.

A shower system designed for 60-180 persons per hour 
provides an adjustable temperature within 30–38 °C, adjustable 
timing (0.5 min, 1 min, 1.5 min), and a water fl ow of 30 litres 
(l) per minute. The freshwater tank and wastewater tank have 
a volume of 2000 l each and an integrated power generator 
(40 kW) supports a continuous operation.

EDMP: sensitive equipment 
There is a hot gas/steam room to decontaminate protective suits 
and masks, and uses a new vacuum chamber technology for 
decontamination of sensitive equipment. Both techniques have 
been introduced into service with the German Armed Forces 
and other nations which already have the TEP 90 system. 

The vacuum decontamination chamber uses agentless 
(C decon) or agent-enhanced (B decon) vacuum processes to 
evaporate, sublimate or deactivate contaminants. This provides 
safe chem-bio decontamination of sensitive material with even 
complex surfaces, holes and pores. Parts of the EDMS system are 
modular equipment components for interior decontamination, 
including spray extraction devices and fogging devices mounted 
on trolley systems. The integrated water tank, power generator, 
system and modules can work for a minimum of one hour 
without the need for any further supply items. 

EDMP: vehicles, people and roads 
EDMP is based on cage-based modular decon. To cope with all 
modern requirements for a decontamination system, a new 

modular approach has been developed for maximum fl exibility. 
Based on a lightweight, robust cage frame, the new modular 
system consists of individual, compact and interoperable 
transport units. These can be rapidly mounted – up to nine 
modules on a 6-m transportation platform are compatible with 
the ISO twist lock system. The ‘choose the modules you need’ 
principle allows for selection of specifi c decontamination 
functions for variable scenarios.

The Spanish cage-based system is mounted on a roll-on 
platform (Vempar Platform) with a mounted crane for the 
off -loading of the individual cage modules, and for treatment 
of the tops of higher vehicles. Following deployment with 
the German Armed Forces, UME was the fi rst customer to 
introduce this new modular concept for decontamination. 

Dr. Markus Hellmuth has been Kärcher Futuretech’s Product Specialist and Manager in CBRN Decontamination since 2007. 
He has worked as a scientist in several research institutes, including the Charité University in Berlin. 

SIRT: TESTING UNDER REAL 
CONDITIONS
For the CBRN project in Spain, named SIRT, several 
prototypes of diff erent systems for diverse operational 
tasks during a CBRN incident were purchased for testing. 
Evaluation also covered communications and moving 
injured persons. Operational capabilities of SIRT are:

 Rapid stand-off  chemical detection
 Provisional and validated chemical identifi cation
 Rapid bio-detection
 Provisional and validated bio-identifi cation
 CBRN sampling
 Rapid stand-off  radiological identifi cation and detection
 Industrial emergencies intervention
 CBRN personnel decontamination
 Sensitive material and vehicles decontamination
 Contaminated water treatment
 Petrol split control. 

THE EDMP SYSTEM CONTAINS:
 Two water transport modules with pumps and heating
 Power generator module with hydraulic engine
 Universal treatment module for high-pressure cleaning 

and decontaminant application
 Personnel decontamination module
 Fully equipped shower tent with heating
 Generator unit for a full-scale power supply
 Equipment to treat road sections

The EDMP System is 
based on the cage-based 
modular decon system.

Universal treatment module for high-pressure pre-cleaning. 
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TABLE
TOP

Table-top exercises are a recognised means by which to practice response preparedness. The eff ective use 
of technology can greatly enhance exercises to provide greater participant engagement and recorded evidence 
of participation, and compliance to performance standards.

Many of us have taken part in a table-top 
exercise as a facilitator, observer or an 
active participating responder. Such 
exercises are relatively easy and cost 
eff ective to implement, and certainly 
have their value; however, one of the 
drawbacks is the relative lack of practical 
activity to help reinforce the learning 
experience. Due to their manner of 
implementation, such exercises can 
also struggle to bridge the gap from the 
table top to actual fi eld-based activity, 
while in the background sits the need 
to demonstrate that responders were 
eff ectively trained to handle a situation 
should management be called to do so 
in an inquiry or a court of law.

Demonstrating proof of competency 

As we live in times when fi nances 
are tightly controlled and value 
for money is more important 

than ever, we have a constant challenge 
to contend with. How do we satisfy 
ourselves, our peers and those to whom 
we are accountable, that response plans 
are robust and the teams we expect to 

depend upon to execute those plans 
for the safety of our community will 
be eff ective? We should remember 
that incident management teams and 
their decision processes also require 
validation, which requires that the inter 
team communications and coordination 
should also be tested during the exercise. 

Engagement for eff ective learning 

Another challenge faced when 
implementing table-top exercises 
is how to keep participants 

continuously engaged in a manner 
that will enthuse and hopefully inject 
a degree of fun to further reinforce the 
overall learning experience. The innova-
tive application of technology can help 
enhance training, and if implemented 
intelligently provide signifi cant benefi ts 
in a very cost-eff ective manner. 

The scenario will involve the team 
having to determine present and future 
weather forecasts for the region in order 
to evaluate the potential consequences 
arising from the radioactive release, 
perhaps by means of a hazard prediction 

model to help consider what advice 
should be provided and the nature of 
any actions required. This may include 
preparation to mitigate the consequences 
of the plume reaching the city, and the 
initiation of monitoring activity to collect 
data to support advice provided to the 
appropriate agencies tasked with 
managing the situation.

Setting the threat scene

By using a blend of virtual reality 
and physical simulation system 
(sometimes referred to as a 

constructive simulation system), we can 
implement a highly engaging exercise. 
The scenario is created by initially setting 
the location of the plume release, which 
can if desired be a number of miles away 
from the city upon which the exercise is 
based. The plume itself is then defi ned, 
with parameters such as radionuclide 
mix, activity, quantity and rate of release 
of radionuclide per hour. It is also 
possible to defi ne the duration of release, 
which for an exercise replicating an 
incident such as the Japanese Fukushima 

Im
ag

es
 ©

20
15

 A
rg

on
 E

le
ct

ro
ni

cs
 (U

K)
 L

td

Steven Pike explains how to use 
table-top exercises to help deliver 
governance and assurance in 
CBRN response

Exercise team in action.
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Daiichi disaster would, in eff ect, be for the duration of the 
entire exercise. Meteorological conditions comprising 
wind direction, wind velocity, temperature and insolation 

would also be set.
The simulation system confi guration comprises 

a typical laptop computer on which the simulation 
soft ware is installed, and a separate projector with the 
laptop/projector combination confi gured to operate 
in what is known as ‘dual screen mode.’ This makes 

it possible to provide separate 
independently confi gurable 

displays, one each for the 
instructor and the students.

The instructor’s display 
provides a visual 
representation of the 

entire scenario as it unfolds 
and the associated student 

simultaneously or in sequence – as the 
exercise scenario unfolds. 

Let the exercise commence

Once the initial briefi ng is complete, 
the team need to determine 
the prevailing meteorological 

conditions. The instructor will have 
previously checked these and confi gured 
the simulated wind direction, velocity, 
and the appropriate insolation within the 
scenario to match. This way the team can 
consult the actual available meteorologi-
cal conditions as they would in a genuine 
incident, aft er which the wind direction 
indication can now be enabled on the 
student display by the instructor and the 
plume will disperse in accordance with 
the actual weather conditions.

Those students assigned the role of 
survey teams are given control of the 
gamepads, each having a radiological 
simulator assigned - which may be a 
survey meter, dosimeter, spectrometer 
or a combination as appropriate. The 
simulation system calculates the level 
of radiological activity at the location of 
the respective team’s icon and sets the 

activity. The student’s projected display, however, indicates only 
those elements of the scenario that the instructor wishes the 

students to see at any particular time during the exercise.
For more challenging scenarios such as those 

involving improvised radiological devices, the location 
of the release would be hidden until the instructor 
decided it was appropriate to disclose it, by selecting 
the option to reveal sources to the student teams. Threat 
sources may be singular or multiple - and released 

Instructor screen showing two teams ready to go.

The Radsim SS2 
used in PlumeSIM 
fi eld exercise. 

RIID Eye Spectrometer simulator 
with high gamma alarm.

Radsim SS3 
responding to 

PlumeSIM Table 
Top threat.

Survey trails shown for teams 1 and 2 during this Aft er Action Review.
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display reading on the simulator 
accordingly. The reading on the simu-
lated instrument then varies as a result of 
either the plume passing that location, or 
the survey team members manoeuvring 
themselves within the exercise area by 
means of the gamepad controller.

Reporting the readings

Survey teams then carry out their 
mission and report their readings 
directly from the instruments in 

use. This approach provides a valuable 
benefi t over the traditional technique 
of advising student readings by verbal 
or written exercise inject, in that the 
students have to ensure the instruments 
are confi gured properly and their 
displays correctly interpreted. The 
readings obtained then have to be 
accurately communicated so that 
incident commanders can make and 
execute decisions eff ectively.

In addition to ensuring that instrument 
readings are correctly interpreted, it is 
important that the appropriate quantity 
of readings is taken expeditiously and at 
the correct locations, all with due regard 
for the surveyor’s personal dose rate.

While the students at this time are 
only permitted to observe the location 
of the nuclear power station and the 
meteorological conditions, the instructor 
is able to observe the entire scenario 
unfold complete with the plume, 
deposition patterns, the locations of the 
survey teams and also their respective 
dose and dose rate readings on the 
instructor’s display. The instructor can 
interject and guide the teams as seen 
fi t at any point during the exercise, and 
if desired, also show the students how 
the plume is progressing.

Once the exercise is concluded, the 
participants can be shown the threat they 
were trying to survey on the projected 

display. The team’s survey progress throughout the exercise is 
recorded by the training system, therefore providing the instructor 
with the ability to replay the exercise at high speed facilitating 

‘aft er action review,’ with visual survey trails indicating the 
routes taken by each team. The resulting exercise plume 
can also be compared to the initial hazard prediction.

Data relating to cumulative dose and dose rate readings 
are also available. A further benefi t of using technology to 

enhance table-top exercises in this manner is that the entire 
exercise and associated results are recorded to facilitate objective 
record-keeping, providing the means to demonstrate capability to 
third parties. Such a system should also be capable of supporting 
chemical warfare agent (CWA) and hazmat substances. 

RDS100-SIM simulation probe.

Steven Pike is Founder and Managing Director of Argon Electronics and has been actively engaged in the development of CBRN 
simulation technology to solve training problems for more than 25 years. 

MAKE IT FUN!
Our students are now 
observing a map of the 
area designated for the 
exercise and will fi nd on 
the exercise table a gamepad 
controller for each survey team. 
The gamepads add an extra 
dimension to the exercise, with the 
students immediately anticipating 
an element of fun upon their 
arrival, most having handled 
such controllers within fi ve 
minutes of being born! 

An icon representing each 
team’s geographical location 
is visible on the projected 
map and simultaneously 
on the instructor’s display, 
with diff erent icons used for 
fi xed, portable and mobile 
detection equipment. 

Our students now await their 
incident briefi ng.

Get the table-top 
exercise right 
and you can 
play outside!



The Ebola 
TRANSITION
Dai Williams tracks and explains the psychological 
aft ermath of a health emergency 

The potentially lethal biological hazards of Ebola are obvious. 
But psychological consequences may contain unexpected hazards – 
and also opportunities 

If you are currently involved in 
the Ebola Virus Disease (EVD) 
emergency in West Africa, or have 
recently returned from Ebola 
operations, you will be acutely 

aware of the medical hazards and 
precautions involved. The medical 
symptoms, initial treatment and prognosis 
of Ebola are becoming better understood. 
Médecins sans Frontières (MSF) have 
pioneered safe Ebola treatment for 
decades. But the physical aspects of 
infection control represent a real-time 
test for the latest developments in CBRN 
biohazard technology.

There are also major psychological 
challenges from living and working in 
a traumatised region coping with over 
9,000 deaths and an ongoing, invisible 
and potentially lethal bio-hazard. Fear 
of personal risk can be managed with 
training, discipline and vigilance. 
Witnessing eff ects on victims and 
survivors, and of under-resourced 
responses, may be tougher challenges.

Psychological First Aid
Best practice in psychological disaster 
response has been summarised in 
the WHO report Psychological fi rst aid 
during Ebola virus disease outbreaks 
(September 2014). Ebola infection 
control in frightened and densely 
populated communities has also required 
highly skilled interventions that respect, 
while having to confront, traditional 
customs and beliefs for sick relatives 
and burial rites. 

These ‘hearts-and-minds’ aspects of 
large-scale emergency operations have 
long been recognised in UK military 

mission planning. Although Ebola 
assignments are non-combat operations, 
deployment to infected locations, 
support with burials and clean-up, and 
contact with bereaved communities 
are potentially traumatic. The WHO 
guidance applies to support workers 
as well as traumatised communities. 
UK military medical and emergency 
service personnel are also likely to 
have received Trauma Risk Management 
(TRiM) briefi ngs, to be aware of 
challenging personal experiences and 
the value of openness and mutual 
support in teams. This aims to mitigate 
potential mental health issues including 
PTSD (post-traumatic stress disorder).

The Ebola Transition
However, the Ebola disaster in West 
Africa is likely to have triggered another 
psychological process not covered in the 
WHO Psychological First Aid notes or 
basic PTSD briefi ngs. This is the potential 
for a psychological transition for many 
people directly, or indirectly, aff ected by 
the Ebola epidemic. This is a period of 
psychological change aft er a signifi cant 
life event, good or bad, which alters our 
understanding of ourselves, our lives 
and the people and world around us.

While the medical risk of Ebola 
infection should be a minimum of 21 
days aft er last potential exposure, the 
psychological eff ects of exposure to 
witnessing individual or large-scale 
trauma are likely to take 9 to 12 months 
or longer to work through. Where 
individuals have actually been infected, 
their families are also likely to experience 
a post-traumatic transition period. The 
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transition process has several stages – 
initial response, coping, confusion, crisis 
and recovery over 6-9 months, varying 
if the initial event is good or bad. 

Surviving and thriving
The transition process is a natural 
psychological response that enables 
individuals and communities to adapt 
to trauma, loss and change – to grow 
through our changes, to survive and 
thrive. It was identifi ed in the 1960s as 
a form of culture shock for Peace Corps 
volunteers on international assignments, 
and as stages of grief in bereavement 
studies. In the 1980s and 1990s it 
became a key theme for expatriate 
briefi ngs and organisational change 
management at the Shell Oil Company. 
Transition awareness and management 
are key issues for UK forces, ex-service 
personnel and families.

Several key factors enable or inhibit 
surviving and thriving aft er a major 
trauma or change. Prior experience of 
similar situations is most relevant – 
extended assignments in epidemics, 
natural disasters, or confl ict zones, 
and similar cultural and climatic 
environments. 

Medical and other professionals 
with specialist skills and experience 
of emergency programmes may adapt 
personal beliefs and expectations to 
tolerate high fatality rates in traumatised 
communities. But highly demanding 
operations still require frequent recovery 
periods. Local Ebola teams in West Africa 

Top: Phases and features of the Transition 
Cycle for individuals (Williams adapted 
from Hopson).
Bottom: The Ebola Virus Disease 
Transition 2014-15: psychological climate 
phases and outlook for communities and 
organisations (interim assessment as of 
March 2015).

Ambulance depot near an 
Emergency Response Centre 
in Freetown, Sierra Leone. 

The Paki Masabong 
Community Care Centre in 

northern Sierra Leone. 
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suff ered high fatality rates and were 
exhausted within 3-4 months. Large-
scale international interventions were 
delayed months before the EVD epidemic 
was taken seriously.

Individuals have to work through 
most of the psychological transition 
period before they can fully understand 
and come to terms with the scale and 
severity of the disaster. This also applies 
to governments, public services, and 
international decision makers – unless 
they have comparable experience to 
seasoned professional fi eld workers. 
Hence, strategic decisions can be 
seriously delayed and impaired in the 
fi rst six months, and potentially much 
longer for traumatised governments.

The fi nal phase of transition can be 
a rapid and valuable phase of personal 
and professional development – we 
grow through our changes. Civilian and 
military medical and other support 
workers – who have had the courage to 
fi ght the Ebola disaster, and have worked 
through their personal Ebola transitions 
– are leading the current phase of getting 
the epidemic under control. Their new 
insights may be crucial to operations 

Dai Williams is a Chartered Occupational Psychologist specialising in career management and international human resources. 
He worked in Shell in UK & Canada, and since 1986 in Eos Life-Work. Since 1998 he has applied transition psychology to 
surviving and thriving in confl icts, politics, mass traumas and disasters.  

Enabling factors for transition recovery Inhibiting factors

Economic security (money, employment) Economic vulnerability (poverty, 
unemployment)

Emotional security (family, work, 
community)

Emotional insecurity, isolation, 
separation

Physical health (fi tness, nutrition, care) Poor health and nutrition

Prior transition skills, similar experiences Hostile, unsupportive environment

Supportive work environment Employers, community unaware 
of transitions

Transition awareness and support Confusion with PTSD and other 
mental health issues 

against Ebola and future biological 
emergencies. 

Mass transition aft ermath
Local professionals, hardened and 
inspired by their Ebola transition, should 
be emerging in the aff ected states to 
lead social and economic reconstruction. 
However, mass transitions take much 
longer and many communities may get 
stuck in an extended crisis phase without 
economic and social support, with major 
community mental health consequences. 

The Ebola transition is still in progress, 
at diff erent stages depending on when 
outbreaks started or are brought under 
control.

The psychological aft ermath of 
this public health disaster is complex. 
Many international staff  may fi nd their 
Ebola assignment to be a life-changing 
development experience. Transition 
psychology suggests better prospects for 
community recovery in two to three years 
than might be expected, as in Indonesia 
and Sri Lanka aft er the 2004 tsunami. 

Burial team volunteers in Guinea, January 2015.



Gary A. Flory reviews progress 
made by the main biosurveillance 
programme in the United States

A prime tool for the early detection of a 
bioterrorist attack is biosurveillance. In the 
US the cornerstone of our eff ort is BioWatch, 
which remains the country’s only federally 
managed, locally operated, nationwide 
biosurveillance system.

BIOSURVEILLANCE

Early detection saves lives. We hear this phrase so 
oft en we rarely stop to consider what it really means. 
We hear it in reference to disease: who wouldn’t want 
the doctor to identify and treat their illness before it 
spreads? And from fi re prevention professionals: it is 

certainly easier to save a structure that is smouldering than one 
fully engulfed in fi re. And increasingly, we hear the expression 
in the context of terrorism prevention. Counter-terrorism offi  cials 
attempt to identify behaviours and communications that can 
betray the intent of individuals or groups to commit acts of 
terrorism – before they carry them out. 

BioWatch
The BioWatch nationwide biosurveillance system was rolled out 
in 2003 partially in response to the 2001 anthrax letters attacks. 
The system consists of a network of air monitoring stations that 
pull air through fi lters and trap airborne materials, including 
potential bioterrorism agents. Each day, air monitoring 
specialists collect the fi lters and deliver them to designated 
BioWatch laboratories for analysis. 

At the laboratories, samples undergo the polymerase chain 
reaction (PCR) process to amplify the DNA of the collected 
organisms and allow for their analysis. The laboratories look for 
the presence of about a half-dozen biological agents selected for 
their potential application as bioweapons. Currently, monitoring 
stations are being maintained in more than 30 metropolitan 
areas and are deployed at large special events such as the 
Super Bowl. 

No easy task
Detractors and proponents alike acknowledge that operating 
an eff ective biosurveillance network is no easy task. Since its 
inception, critics have expressed concerns about the system’s 
cost, detection threshold, and the inability to distinguish 
between dangerous pathogens and closely related, but 
non-lethal, organisms. 

Also of great concern are the consequences of a positive test 
result not from a bioterrorism attack but from the presence of 
organisms naturally found in the environment. More recently, 
criticism has been focused on plans for the acquisition of a new 
generation of automated air samplers, known as Generation 3. 
Plans for the Generation 3 system were cancelled in May 2014 
following a report by the Government Accountability Offi  ce 
expressing concerns about the acquisition process and cost, 
and about the durability and sensitivity of the technology. 
So for now, the programme will continue with the existing 
Generation 2 samplers. 

More than a technology
Before an air monitoring station is added, a jurisdiction must 
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Air monitoring 
station, Virginia.

©2010 Brandon Brumfi eld
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develop a detailed plan describing exactly how it will respond 
to the detection of a biological agent. This process includes the 
establishment of a BioWatch Advisory Committee to coordinate 
response and planning activities, and liaise with BioWatch 
staff . These committees are made up of state and local public 
health, law enforcement, and environmental health agencies. 
Ultimately, the local BioWatch Advisory Committees are 
responsible for developing and implementing a plan describing 
how they will respond to a positive test result – known as a 
BioWatch Actionable Result (BAR) – in the lexicon of the 
programme. 

In addition to these planning eff orts, part of the jurisdictional 
readiness process includes extensive training and exercising 
of the response plans. Besides improving readiness, these 
activities develop working relationships between federal, state 
and local partners who may not otherwise interact. The value 
of these relationships should not be underestimated. 

Ensuring BAR accuracy 
With potentially thousands of lives at stake, ensuring the 
accuracy of any BAR is a top priority. The BioWatch Program 
recently completed a series of independent test and evaluation 
events that document the sensitivity and effi  cacy of the 
BioWatch technology. The testing included all aspects of 
the detection technology, ranging from measuring the 
sensitivity and specifi city of the PCR assays used in analysis, 
to documenting aerosol collection sensitivity using killed 
bioterrorism agents at Dugway Proving Grounds. An operational 
demonstration conducted at the Naval Surface Warfare Center 
in Dahlgren, Virginia demonstrated the ability of the BioWatch 
system to perform under operational conditions using a 
simulated biological weapon. 

According to programme offi  cials, the BioWatch system 
equalled or surpassed performance expectations in all cases. 
It is also entering the third full year of its Quality Assurance 
(QA) Programme that continually measures the performance 
of laboratory analysis. Along with laboratory operations, the 
QA programme tracks performance of fi eld operations to 
ensure that standard operating procedures are followed. 

The human-animal interface
Many potential bioterrorism agents originate in animals and 
have the potential to be transmitted from animals to humans. 
Health offi  cials are recognizing the importance of zoonotic 
diseases as a public health concern. In response to this 

increased understanding, BioWatch stood up the BioWatch 
Veterinary Workgroup in 2010, bringing together a group 
of BioWatch stakeholders interested in integrating animal 
surveillance and veterinary expertise into the programme. 
The BioWatch Veterinary Workgroup, along with an extended 
veterinary network established in 2014, allows for coordinated 
discussion, resource development, and dissemination of 
information related to BioWatch activities and veterinary 
preparedness issues. 

©2015 Courtesy of the author 

©2015 Courtesy of the author 

Right: A positive test 
result is shown on a graph 
following polymerase chain 
reaction (PCR) analysis.
©2015 Courtesy of the author 

Far right: BioWatch 
partners shown on a chart 
from a 2015 presentation 
by Dr. Michael Walter, 
Detection Branch Chief 
and BioWatch Program 
Manager, Department of 
Homeland Security. 
©Dr Michael Walter

A polymerase chain reaction (PCR) workstation 
is set up to analyse biological samples.  

Laboratory technicians prepare 
samples for analysis (left ) and 
isolate biological samples (right).
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agents when people become sick and go a physician or hospital. 
If BioWatch detects something suspicious, it can alert the 
medical community to look out for cases of a disease associated 
with bioterrorism.

Other biosurveillance programmes
While the BioWatch program is intended to protect the entire 
nation, the Department of Defense (DOD) operates its own 
biosurveillance programme for force protection around fi xed 
facilities. DOD uses two approaches for environmental sampling 
of aerosolized bioterrorism agents: the Joint Point Biological 
Detection System, a sensor that automatically collects air 
samples and identifi es biological agents, and the Dry Filter 
Unit collector, which uses similar technology as BioWatch.

In 2007, the US Congress established the National 
Biosurveillance Integration Center (NBIC) within the DHS to 
integrate biosurveillance eff orts more eff ectively. Since then, 
BioWatch has connected NBIC with the BioWatch Advisory 
Committees, whose participants are providing feedback to 
NBIC on products and information for better preparedness. 
The goal is to improve situational awareness at all levels of 
government in the event of a potential act of bioterrorism. 

NBIC also plays a key role in producing information related 
to infectious disease of possible state and local interest; it is 
informed when a BioWatch Actionable result is declared at 
the state or local level, and participates in the BioWatch 
National Conference call along with other federal, state and 
local partners to conduct an assessment and potential public 
health ramifi cations of a BAR.

Implementing an eff ective biosurveillance programme 
is a vast undertaking with critical functions falling under the 
jurisdiction of multiple agencies. While no amount of preparation 
will eliminate the possibility of an attack from a determined 
enemy, the eff ective use of technology, combined with enhanced 
jurisdictional readiness, can save lives. Perhaps in the future, 
global biosurveillance eff orts like those on the Global Health 
Security Agenda will accelerate our ability to respond and 
prevent both intentional and natural disease threats. 

Biosurveillance vs syndromic surveillance
BioWatch provides the front end of biosurveillance – and 
complements medical surveillance by working with state 
and local governments in planning responses to potential 
bioterrorism incidents. This aims at an effi  cient, rapid response 
prior to the onset of symptoms. Environmental and medical 
surveillance work in combination as neither system is infallible: 
BioWatch depends on the aerosolized plume of agents passing 
over it, while syndromic surveillance only identifi es disease 

Gary A. Flory is Agricultural Program Manager for the 
Virginia Department of Environmental Quality and an 
advisor, trainer and speaker in emerging infectious 
diseases, counter-agroterrorism, animal carcass disposal, 
and agricultural facility decontamination. 
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Internal components of an air monitor 
include pumps and fi lter holders.
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Amit Kapoor pours cold water on 
emergency preparedness plans for 
mass-casualty CBRN decontamination 

In the aft ermath of man-made and natural disasters 
of varying size and eff ects, decontamination of both 
civilians and emergency response personnel will be as 
varied as it is complicated. Large-scale events must be 
considered as a diff erent, but not completely separate, 

challenge from small, contained contamination instances. 
Small-scale contamination events, which vary in size but 
generally consist of fewer than 10 victims, have their own sets 
of problems; however, due to their size, smaller decontamination 
exercises can be more open to fl exible solutions. Large-scale 
mass-casualty contamination incidents, which for purposes 
here are defi ned as more than 10 victims, may require the 
collaboration of many responder organizations and involve 
many victims and localities, and therefore decontamination 
eff orts must be carefully planned and exercised.

CBRN decon for mass casualty faces major hurdles that 
require a paradigm shift  in the way emergency management 
departments and fi rst responders think about decontamination. 
Preparedness plans for mass casualty incidents should take into 
account challenges with traditional – generally, water-based – 
decontamination for large populations, as well as the issues that 
come with medical response, including cost of equipment and 
training of providers. 

Water, water, everywhere (not)
Water has always been present as the primary decontamination 
method, but when responders start to consider mass-casualty 

situations the use of water begins to collect challenges. Water’s 
prevalence has come from its ready availability, but when 
considering the decontamination of 10, 100, or 1,000 victims, 
H20 may not be as accessible as believed. A top-of-the-line 
decon shower can decontaminate about 110 victims per hour, 
but for most stadia or malls which see tens of thousands of 
visitors each day, 110 victims per hour may be too slow. And 
when working in hostile environments – whether they be war 
zones or destroyed water lines – the availability of water is not 
always a given.

Even if water is readily available, the environment may not be 
appropriate for wet decontamination. Victims may be moved 
indoors during or aft er small decontamination events to avoid 
harsh weather conditions, and also maintain modesty during the 
decontamination process. However, with a larger number of 
victims, temperature-controlled environments are not always 
available. Cold-weather wet decontamination can obviously be 
harmful to victims due to hypothermia, but cold shock has 
another adverse eff ect – it also causes shivering which, in turn, 
causes blood fl ow to quicken, which may then cause contamina-
tion to spread throughout the victims’ bodies more quickly. In 
addition, decontamination with water that is too warm can cause 
the skin pores to open and allow for the contamination to enter 
the body causing more issues that just surface contamination.

And what may be the most important reason to avoid water: 
wastewater. The amount of waste generated aft er a disaster can 
become an environmental hazard and disposal nightmare. 
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These challenges are prevalent even years aft er a disaster, 
most notably, following the nuclear power plant meltdown at 
Fukushima, Japan.

Training for fi rst responders and receivers
According to the US Department of Transportation, a mass 
casualty incident is defi ned as any event that results in 
illness or injuries which exceeds the EMS (emergency medical 
services) capabilities of a hospital, locality, jurisdiction, 
or region by even just one patient. 

During large-scale contamination events, there will be 
casualties at all triage levels and even the most prepared and 
well-run hospital or responder units can become inadequate. 
Whether the staff  are overwhelmed or undertrained, the 
equipment is poor, or the facilities just too small, a large 
intake of patients can make for disastrous situations. 

According to a study by the University of Hertfordshire 
and Public Health in the UK, only 61% of US Fire Departments 
routinely carry out emergency preparedness drills or exercises 
for managing and treating casualties following a CBRN 
incident. Complacency sets in when fi rst receivers do not come 
face-to-face with CBRN environments – so table-top exercises 
should be put aside for (or combined with) a focus on the 
essential movements: don, doff , set up, break down, treat. 
Of course, live exercises are more expensive than table-top 
training, but cost savings are apparent when real CBRN 
issues are resolved and responded to quickly and eff ectively.

Reactive Skin Decontamination 
Lotion (RSDL) is a self-supporting 
skin decontaminant that removes 
or neutralizes all known chemical 
warfare agents.

Water-based decontamination creates 
signifi cant waste concerns. Many 
forms of self-supporting 
decontamination technologies 
like the Responder Decon 
Kit can be disposed 
of easily and safely.
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Eff ective dry technologies
To create an eff ective, effi  cient 
decontamination environment 
for mass-casualty incidents, it is 
imperative that fi rst responders 
and receivers maintain a cache of 
(and train frequently on the use of) 
proven, self-supporting technologies. 
These are products that do not need 
anything (including water or tethered 
electricity) to work other than the 
product itself. When water is scarce 
or unavailable and the electrical grid 
is down or dangerous to use, self-
supporting technologies – both for 
decontamination and for the treatment of 
medical conditions – are indispensable. 

Self-supporting decontamination 
equipment is eff ective immediately and 
– though showering is an optional fi nal 
step – more patients can be treated in a 
shorter amount of time. Self-supporting 
dry decontamination equipment includes 
absorbents such as FiberTect, PIG Mats, 
or the M295, and neutralizers such as 
RSDL and Fast-Act, which require a 
shorter setup, less manpower, and a 

Amit Kapoor is President and Co-Founder of First-Line Technology, and oft en writes and gives talks on advanced textiles, dry 
decontamination, and disaster preparedness. 

smaller footprint while reducing waste. This helps to increase 
throughput and ultimately allows for immediate decontamina-
tion. Self-supporting medical equipment can be less expensive 
and more durable than traditional medical equipment. When 
resources are low or non-existent, battery-powered patient 
monitoring devices like the WVSM (Wireless Vital Signs 
Monitor) can save more lives with fewer personnel, which is 
important when trying to prevent secondary contamination. 

Large-scale decontamination incidents 
do not require a completely diff erent 
taskforce with completely diff erent 
equipment than for smaller events, 

but they do require scalability and 
eff ective and realistic training. 
The fi eld of decontamination has 
gone through many iterations 
and transitions in the past few 
decades – and dilution may no 

longer be the solution.  

Only 61% of fi rst responders and receivers 
participate in regular CBRN preparedness 

drills or exercises. Hands-on training 
can help medical personnel be more 
confi dent and eff ective.

Once patients are decontaminated, they can 
be treated for other injuries. However, injured 
patients may not be able to move through 
traditional wet decontamination stalls or lines.

Self-supporting dry decontamination is eff ective even in 
remote locations with no access to water or electricity. 
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James Tomlinson describes a 
new technological innovation to 
revolutionise how fi rst responders 
react to radiological threats

One of the threats faced by fi re, police and ambulance 
services is from radiological material either from 
weapons such as radiological dispersal devices 
(RDDs) or radiological dispersal events (RDEs), 
especially as a result of nuclear accidents. A 

radiological weapon would cause not only an immediate 
threat to life from the explosive material, but also – as with 
RDEs – long-term health and habitation issues due to the 
potential for radioactive exposure and contamination.

First responders to CBRNE threats are equipped with 
a range of equipment to help protect and advise them on 
the nature of potential risks to ensure their safety when 
responding to an emergency situation. Equipment for a 
fi rst responder to carry that is capable of detecting radiation 
and provide an early warning to the presence of radiological 
threats is either a personal electronic dosimeter (PED) or 
personal radiation detector (PRD). Its function is to give 
both real-time alerts in the presence of radiation and to log 
radiation exposure levels to the body, allowing dose records 
to be kept for workers to ensure exposure does not exceed 
nationally recommended thresholds.

Personal electronic dosimeters (PEDs)
Tracerco, part of Johnson Matthey Plc, has recently launched 
a new personal electronic dosimeter for fi rst responders – 
the PED+. Simplicity of use has been further enhanced to 
incorporate pop-up message alerts at programmable decision 
points – for example, 10 microsieverts per hour (10 μSv/hr). 
This special feature allows radiation protection advisers/
supervisors/offi  cers (RPA/RPS/RPO) to set alarms according 
to their local rules and programme, for corresponding textual 
on-screen messages to appear when levels or decision points 
are triggered. The ability to communicate pop-up messages 
reduces the need for immediate referral to hard-copy 
procedures and means that correct procedures are followed, 
even in high-stress situations.

Geologging dose surveys
The PED+ utilises GPS and Bluetooth features to improve the 
functionality off ered to CBRNE fi rst responders. When called 
to a radiation incident, a forward team may be required to 
approach the radiation source for further investigation. The 
on-board Bluetooth module provides connection with a mobile 
device for remote monitoring of radiation data, and allows a 
supervisor at the rear of the team to identify team members 
who are approaching dose limits or have entered a high dose 
rate area. The information is displayed on the mobile device 
by DoseVision Live, a mobile application designed for Android-
based tablets and phones.

The GPS feature is particularly useful for fi rst responders in 
the CBRNE sector as it enables dose and dose rate information 
to be overlaid on a map view via the DoseVision soft ware, 
providing greater understanding of an incident and to support 
response planning. By performing GPS dose rate surveys and 

logging and storing background radiation levels in the event of 
a radiological threat, responders will have ‘normal’ radiation 
level information to review and compare with on-site surveys 
completed at the time. This pre-emptive screening has been 
extensively employed by the New York Fire Department to 
assist with any future potential radiation incident.

Handheld mode
The PED+ also features a handheld mode that allows it to 
be used as a handheld survey meter. This is selected quickly 
and simply through the PED menu and automatically applies 
a smart calibration factor to allow for accurate ambient dose 
rate monitoring. The screen is automatically fl ipped to give 
appropriate detector positioning and the display provides 
a large, clear dose rate measurement. The personal dose 
measurement is paused while in handheld mode.

Switching to handheld mode can be benefi cial in several 
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scenarios such as establishing cordons 
around the incident site, or even checking 
for high dose rates round corners. The 
availability of the handheld mode means 
the PED+ is eff ectively two instruments 
in one – electronic dosimeter and survey 
meter – and reduces the fi rst-responder 
equipment weight burden.

Robust for fi eld use
Tracerco’s range of PEDs has been 
specifi cally designed for fi eld rather 
than laboratory use. The units are robust 
(shockproof) and durable even in the 

toughest conditions, and the high ingress 
protection rating (IP67) means the units 
are water-submersible and therefore 
weatherproof and easy to decontaminate 
if needed. The devices are also built on 
a platform of simplicity of use to ensure 
those without a technical background 
or prior knowledge of radiation can 
still operate the devices eff ectively 
and safely by referring to the Stay Time 
and DoseMan graphics.

A requirement of CBRNE radiation 
detectors is speed of response – the 
time taken for the device to register an 

James Tomlinson is a Commercial Co-ordinator with Tracerco Ltd. With a background in scintillator materials, 
he is responsible for Tracerco’s radiation monitor business growth in the security and CBRNE sectors.

accurate reading. Tracerco’s PEDs are 
based on Geiger-Müller (GM) tube 
technology which has a response time of 
up to 4 seconds. Alternative technology 
such as PIN Diode can take up to 60 
seconds to respond in high dose rate 
fi elds. GM technology has been employed 
in radiation monitoring equipment for 
over 80 years. It is extremely reliable, 
especially when an energy-compensated 

tube is employed, providing excellent 
response over a wide variation in energy 
ranges to allow accurate assessment 
of the dose rate levels personnel can be 
exposed to. As a versatile fi rst-responder 
tool, the new PED+ has many useful 
features in a single small and robust 
device which not only reduces the 
amount of equipment required, but also 
increases the performance results. 

DETECTION

Top right: DoseMan and Stay Time.
Above: PED+ in handheld mode can be used as a handheld survey meter.
Left : Pop-up message alert feature.
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The Nuclear

A major challenge lies in the 
widely perceived irrational 
behaviour of the Kremlin. 
If this worsens, the Western 
CBRN community must ask if 

a potential escalation of the confl ict would 
include a CBRN scenario. And how do we 
defi ne the Russian CBRN threat today? 

The list of possible CBRN incidents and 
scenarios in Eastern Ukraine is diverse. 
Europe’s largest nuclear power plant, 
Zaporozhye, lies between the beleaguered 
city of Donetsk and Russian-occupied 
Crimea. In May 2014, the Russian media 
reported that 20 activists of the Ukrainian 
far Right were detained for trying to seize 
the Zaporozhye NPP. In February 2015, a 
military chemical plant occupied by the 
pro-Russian rebels near Donetsk was 
bombed. The factory is known for 
producing chemical products used for 
industrial explosives. Some suspect it was 
targeted by Ukrainian government forces 
in order to prevent toxic compounds to 
be used by pro-Russian rebels for the 
production of explosives.

In addition, one of Ukraine’s three 
BSL-3 level laboratories, the Central 

Sanitary Epidemiological Station of 
the Ministry of Health of Ukraine in 
Simferopol, is in Russian hands since 
the occupation of Crimea. Aft er the 
Soviet Union collapsed, Ukrainian 
offi  cials publicly stated that they viewed 
biological weapons (BW) proliferation as 
a threat to Ukraine’s national security. 
Ukrainian anti-plague research facilities 
were historically involved in Soviet 
defensive BW activities. 

These examples show how quickly a 
conventional war could lead to CBRN 
incidents – accidentally or deliberately. 
It is however very unlikely that the rebels 
would have the expertise to produce 
or use CB warfare agents. Nevertheless, 
a possible destabilization of Ukraine’s 
strategic infrastructure must be seriously 
taken into account as it could have 
widespread implications for national 
and regional security. What if we witness 
a further escalation – or even a CBRN 
scenario in the confl ict? How would 
Russia and NATO react?

Russia’s ‘Novichok’
Russia’s CBRN capabilities are set against 

With the crisis in Ukraine looming on Europe’s Eastern borders, 
there is growing concern that the situation could lead to a full-scale 
escalation between Russia and NATO. 

Alexander Frank ventures into Ukraine and questions 
Russia’s CBRN capabilities – especially its nuclear stance

this background. The deteriorating 
relationship between NATO and Russia 
over the Ukraine crisis seems to revive 
Cold War dynamics in which the former 
is concerned about the capabilities of the 
latter – with important implications for 
WMD capabilities. The nuclear arsenal 
of Russia is still huge, while knowledge 
about CW and BW agent stockpiles in 
the country remains unclear. This is 
in spite of Moscow’s announcement to 
have destroyed over 76% of Russian 
chemical stockpiles in 2013. Additionally, 
the Kremlin anticipates completion of 
their full destruction by 2020.

The state of Russia’s CW stockpile 
appears obscure. In October 2012, the 
Russian government withdrew from 
the US Cooperative Threat Reduction 
programmes, which were later renewed 
for nuclear cooperation but not for CW 
dismantlement – a major setback to 
cooperation between the West and Russia 
in the fi eld of WMD non-proliferation 
eff orts. 

There is also much uncertainty about 
the so-called ‘Novichok’ agents, which 
are supposed to be highly lethal chemical 
agents, and which are not included in t
he Chemical Weapons Convention. The 
non-profi t monitoring group Nuclear 
Threat Initiative (NTI) published a list of 
those allegedly undeclared Novichok 
capabilities. So, is Novichok Russia’s 

The largest nuclear power station 
in Europe viewed from the Nikopol 

bank of the river Dnieper is about 
150 km from Zaporozhye in Ukraine.

Photo by Rehman.
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secret weapon or just a hoax? And if they exist, no one 
can really estimate if extremist groupings in the Kremlin 
would be willing to use such agents – and if they would be 
traceable by established chemical detectors.

Biological doubts
Same concerns also remain regarding Russian compliance 
to the Biological and Toxic Weapons Convention (BTWC). 
NTI states that “Russia possesses signifi cant dual-use 
life sciences infrastructure and expertise that could be 
applied toward an off ensive BW programme. This dual-use 
dilemma is further exacerbated by the fact that the 
USSR covertly operated an off ensive BW programme 
in contravention of the BTWC for more than 15 years. 
Considerable uncertainty remains regarding the 
dismantlement status of these inherited capabilities.” 
Again, the main problem here is the lack of transparency 
on the Russian side. 

Concerns over an off ensive Russian BW programme 
are growing due to respective comments of by the then 
Prime Minister Vladimir Putin in 2012 and Deputy 
Prime Minister Dmitry Rogozin in 2013. They stated 
that a re-arming programme should be realised by 2016, 
including weapon systems with “new physical principles 
based on genetic principles.” Such developments would 
obviously be illegal under BTWC, but a full evaluation 
of such developments is impossible due to a lack of 
Russian communication and cooperation.

Nuclear modernization
Russia has, however, been very engaged regarding nuclear 
non-proliferation and stockpile destruction, most notably 
as per the START agreement with the US in 2010. That is, 
until the Ukraine crisis. The nuclear arsenal obviously 
plays a signifi cant role in Russia’s security policy and its 
perception as a major world power. As a consequence, 
Russia is eagerly modernizing its nuclear strategic arsenal. 

Ukraine gave up its own nuclear weapon programme 

Former Soviet leader Mikhail Gorbachev warned in January 2015
that the world is at risk of a “nuclear war” because of the tensions
between Russia and the West over Ukraine.

©Federal Government of the United States
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aft er the collapse of the Soviet Union 
in 1994, in return for Russian security 
guarantees. If Ukraine had kept its 
programme alive, it is questionable if 
Moscow would take such ‘de-escalatory’ 
nuclear strikes into consideration. 
However, now there are signs that the 
confl ict in Ukraine could develop a 
nuclear component. In autumn 2014, 
Russia held a major exercise involving 
more than 4,000 soldiers, including 
forces responsible for Russia’s nuclear 
arsenal. 

Russia is also set to update its military 
doctrine in 2015 in the light of the 

Ukraine crisis, and the sharp deteriora-
tion in relations with NATO. Even Putin 
himself explicitly threatened to employ 
nuclear weapons and Russian Foreign 
Minister Lavrov stated that Russia had 
the right to deploy nuclear weapons in 
Crimea. 

It remains uncertain if Russia would 
really use its nuclear strategic arsenal 
in a conventional war theatre. This is 
highly dependent on the Russian 
perception of the confl ict, which remains 
a big mystery to the West. Based on 
Russia’s argumentation to defend 
Russian-speaking minorities in any 

country, a Western intervention in 
Ukraine could be perceived as a threat to 
national security. From this perception, it 
is not farfetched to interpret a preventive 
strategic nuclear strike as a defensive 
action against NATO aggression. 

A toxic mix
The infl uence of the Ukraine crisis on 
creating an atmosphere of mistrust and 
miscommunication between Russia and 
the West is striking. Against the 
background of the very unclear CBRN 
capabilities and intentions of Russia, as 
well as the diversity of CBRN threat 
scenarios that might evolve out of the 
crisis in Ukraine, the concluding question 
remains: what if? The threat of Russian 
CBRN capabilities seems to be a double-
edged sword. On the one side NATO is 
not certain about the magnitude of this 
threat. On the other, it remains unclear 
whether NATO is suffi  ciently equipped to 
respond adequately in the event of an 
attack. It is clearly time to start talking 
again: to Russia, and within NATO. 

“The ongoing confl ict in Ukraine is very much a nuclear 
crisis. Since the early 2000s, Russian strategists have 
promoted the idea of ‘de-escalatory’ nuclear strikes. 
According to this ‘escalate to de-escalate’ concept, Moscow 
will threaten, or, if necessary, carry out, limited nuclear 
strikes early in a conventional confl ict in order to force an 
opponent to sue for peace on terms favourable to Moscow.”

DR. MATTHEW KROENIG, ASSOCIATE PROFESSOR OF GOVERNMENT AND 
FOREIGN SERVICE, GEORGETOWN UNIVERSITY, TESTIFYING AT THE SENATE ARMED 

SERVICES COMMITTEE’S SUBCOMMITTEE ON STRATEGIC FORCES, 25 FEBRUARY 2015

Photo by Mstyslav Chernov

©SFJZ13 (Exercise Steadfast Jazz, Baltic Host)

©DTRA

©U.S. Navy 

©Chuck Kennedy, White House

Above: Members of the multinational CBRN Battalion (Czech Republic, France, Hungary, 
Poland, Romania and Slovakia) in full protective clothing conduct decontamination activities 
on a Slovakian vehicle during Exercise Steadfast Jazz, November 2013.
Top left : A protester wearing the Ukrainian state fl ag colours faces a massive fi re set by 
protesters in Kiev in January 2014. 
Top right:  Missile launch tubes removed from a ballistic missile submarine are eliminated as 
part of the US Department of Defense Cooperative Threat Reduction programme implemented 
by the Defense Threat Reduction Agency.

A Russian honour guard marches in the 
opening ceremony of the 65th anniversary 
of the Victory in Europe Day parade.

Presidents Obama and Medvedev sign the 
New START Treaty at Prague Castle in Prague 
on 8 April 2010.
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FIRED UP
Lt Col Ladislava Navratilova explains the role of the Fire Service 
in chemical preparedness and response in the Czech Republic

The FTIR spectrometer 
TruDefender FT is used to 
identify fl uorescent compounds, 
but not metals and non-metals.
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The Raman spectrometer 
FirstDefender is used to identify 
most compounds except 
metals, non-metals, 
diatomic molecules 
and fl uorescent 
compounds.Barrels containing an unknown substance 

were found in a forest. On-site portable 
spectrometers identifi ed wall paint. 

Large barrels containing 
unknown chemicals 
potentially endangered 
a highly populated 
regional city.

Like many other industrial countries, the Czech Republic has 
experienced chemical leaks and accidents. In all chemical 
incidents the role of the Fire Rescue Service is crucial.
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The Fire Rescue Service of the 
Czech Republic (FRS CR) is an 
integral part of the country’s 
Integrated Rescue System 
(IRS). The IRS coordinates 

rescue and clean-up operations and 
consists of three organizations: the FRS 
CR, Police, and Emergency Medical 
Service. 

To establish a tactical mechanism 
framework on the scene and coordinate 
rescue and clean-up operations, the IRS 
implements Standard Operation Plans 
(SOPs) for duties and responsibilities 
related to CBRN risks. These include 
response to emergencies in the event 
of a terrorist attack – for example on the 
Prague Metro – by a radiological dispersal 
device, biological agents, or chemical 

CHEMICAL THREATS AND INCIDENTS 
FRS CR resolves more than 5,000 chemical incidents every year in the Czech 
Republic. More than 4,000 are linked to oil leakages, with the remaining 
1,000 amounting to sundry chemical incidents. Those deemed a threat to 
the population can be divided into three main categories:

 Hazmat leakages: these incidents have increased. In 2010 there were 
40% more leaks of dangerous chemicals on Czech territory than in 2000. 
Most events were caused by fl ooding

 Uninhabited areas: many Czech locations are dangerous because they 
contain dumped or disused chemicals. This threat includes abandoned 
industrial estates and old Cold War-era military barracks

 Illegal chemical stores: From 2006 to 2008 more than four stores were 
uncovered containing a vast amount of dangerous waste including 
chemicals, and in some cases explosives and biological waste were also 
found. Some of these stores were situated in populated areas. One of 
the biggest was located in the centre of Hradec Kralove, a regional 
city with around 100,000 inhabitants, where 140 tons of dangerous 
chemicals including alkali metals, strong acids, organic solvents and 
toxic isocyanates had been stored in the city centre in 2007. All illegal 
dumps were eliminated by 2010.

FIRE UNITS
In a chemical incident, professional 
fi re units are divided into four 
levels according to their location, 
equipment, and expertise: 

 8 Hazmat Teams – fi ve chemical 
laboratories containing a 
stationary laboratory and 
mobile laboratory, as well as 
three detection groups 

 12 Strongpoint Level Fire Units 
– fi re brigades located in and 
belonging to regional cities 

 61 Middle Level Fire Units – fi re 
brigades located in district towns 

 163 Basic Level Fire Units – fi re 
brigades located in other towns.

warfare agents (CWAs). The FRS CR has 
been the prime responder service in both 
fi re and chemical incidents – where the 
fi refi ghters are the offi  cers in charge. 

A crucial role
The FRS CR General Directorate plays 
the main role in managing emergency 
situations. Within its framework the 
Operation and Information Centre (OPIC) 
was established to perform control and 
coordination of emergency activities as 
the overseeing body of the 14 regional 
OPICs of the regional fi re services. OPIC 

activities are carried out 24/7 by 
operational offi  cers and technicians 
working in shift s. OPIC permanently 
receives, evaluates, and classifi es 
information on serious emergency events 
and organizes responses to them. The 
Regional OPIC is also involved when 
precise identifi cation of an unknown 
chemical is needed.

The most important tasks in dealing 
with a chemical incident are saving 
lives; putting out early warning to the 
population; confi rming presence of a 
chemical substance and its identifi cation; 
determining a degree of contamination, 
defi ning the contaminated area, and 
carrying out decontamination; managing 
evacuation; and rescue and remediation.

Identifying on site
When a chemical incident occurs, a 
prime task is always the correct 
identifi cation of an unknown substance. 
This begins with fi rst responders arriving 
on site and performing preliminary 
detection. If a chemical compound is not 
detected, this is reported to a regional 
OPIC and a Hazmat Team is activated. 
Chemical experts arrive on site in a 
detection, identifi cation and monitoring 
(DIM) vehicle and perform chemical 
identifi cation directly on site. If this is 
not successful, samples are taken and 
transported to a stationary laboratory 
where the identifi cation is completed. 
The result is again reported to the OPIC, 
who informs the offi  cer in charge and 
other involved bodies. This procedure 

DIM vehicles used by a Hazmat team 
from the Population Protection Institute.

©Population Protection Institute 2010
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has been verifi ed in several real 
incidents. It is functional, fast and very 
eff ective. 

Detection equipment
Before 2001, fi refi ghters responded 
mainly to incidents involving hazardous 
materials resulting from industrial and 
traffi  c accidents. Since then, due to the 
increase in terrorism, the FRS CR’s task 
load has changed and their equipment 
has been updated. In general, 
professional fi re units have DIM 
equipment depending on their location 
and responsibility. Basic Level Fire 
Units are equipped with simple detection 
kits (detection tubes, detection papers) 
designed to confi rm presence of CWAs 
or TICs, while the most advanced DIM 
techniques are carried out by Hazmat 
Teams. The Population Protection 
Institute research organization is 
responsible for the correct use and 
upgrade of the DIM equipment supplied 
to the specialist professional fi re units. 

3 STEPS 
1 A Raman spectrometer is used as the fi rst device to identify most 

compounds – with the exception of metals, non-metals, diatomic 
molecules and fl uorescent compounds. 

2 The FTIR spectrometer is the second device used, which can also 
identify fl uorescent compounds – ‘black’ and ‘dark’ chemicals – but 
not metals and non-metals. 

3 Therefore, to detect these an ED XRF spectrometer is used. This 
completes the identifi cation of compounds – by precise specifi cation 
of elements. 

By using these three methods together, a new methodology for application 
by the Czech Hazmat Teams was established. 

ADVANTAGES 
 Speed of identification: methods are fast and can be provided directly 

on site;

 Small amounts of substance: all three methods are non-destructive 
and samples can be used repeatedly; 

 Accurate results: aft er more than 200 compounds were tested there 
were no false positives.

CASE STUDY 
An example of the successful demonstration of this methodology was the 
identifi cation of a chemical found near a Czech village, Semanin, in 2006, 
where four large barrels were located in a forest, requiring identifi cation. 
The chemical compound was light brown and resembled a paste. A Raman 
spectrometer and a FTIR spectrometer both identifi ed calcite. Using an ED 
XRF spectrometer, calcium and a small amount of zinc were confi rmed. 
The fi nal result was determined: the barrels contained paint!

Identifi cation on site 
Scientists from the Population Protection 
Institute have developed a new 
methodology for using modern portable 
spectrometers for fast identifi cation of 
solids and liquids on site. By combining 
principles of Raman spectrometry 
(such as in the FirstDefender), Fourier 
transform infrared spectroscopy (FTIR – 
the TruDefender FT), and energy 
dispersive X-ray fl uorescence (ED XRF) 
spectrometry (in the Alpha-4000S), the 
probability of identifying unknown 
chemicals increased by up to 93%.

By maintaining well-developed 
coordination between the Integrated 
Rescue System bodies (based on the legal 
framework of Act No. 239/2000 Coll) 
and highly trained professionals using 

Lt Col Ladislava Navratilova, Ph.D works at the Population Protection Institute, 
General Directorate of Fire Rescue Service of the Czech Republic. She is a member of 
a Czech Hazmat Team and is a NATO expert in the Civil Protection Group providing 
expertise in chemical detection, identifi cation and monitoring.

a combination of specialist equipment, 
and working with the Operation and 
Information Centres, the Fire Rescue 
Service continues to ensure the chemical 
safety of the Czech population. 

The ED XRF 
spectrometer 

Alpha-4000S is for 
identifying metals 

and non-metals.
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NATIONAL 
ANTHIM

Jeremy Middleton describes 
a new antitoxin for anthrax

The recent Ebola crisis serves as a grim reminder to 
governments around the world that the availability of 

medical countermeasures for treatment and prevention 
of disease are essential components of an e� ective 
emergency response. Investing in CBRNE response 

capabilities a� er a crisis has begun is not only expensive 
and ine�  cient, but is also o� en too late to save lives.

Naturally occurring threats like Ebola and 
man-made CBRNE threats can cause catastrophic 
harm, from loss of life to economic instability. In 
the United States in October 2001, barely one 
month following the 9/11 attacks, powdered 

anthrax spores contained in letters were sent through the 
US postal system. Some 22 people, including 12 mail 
handlers, were diagnosed with anthrax – and � ve of 
these 22 people died. More than 30,000 people were 
given post-exposure prophylaxis and more than 1,000 
doctors, epidemiologists and medical practitioners 
were involved in the response. 

The US Government treats CBRN and emerging 
infectious disease threats such as Ebola as matters 
of national security and since the anthrax mailings, 
has passed laws to signi� cantly enhance public 
health preparedness and response. A major feature 
of the new legislation includes support for the 
development and stockpiling of a portfolio of 
medical countermeasures. 

Not surprisingly, one of the designated high priority 
threats for the US authorities is anthrax, which is readily 

LETHALITY OF ANTHRAX
Anthrax is an o� en fatal bacterial infection that occurs 

when spores from Bacillus anthracis are inhaled, ingested, 
or enter the body through the skin. The toxins secreted by the 

bacteria cause direct cell and tissue damage. Early in the course of 
anthrax disease, the toxins suppress innate immune defenses, 
enabling replication of bacteria and sti� ing development of adaptive 
immunity through impairment of dendritic cells (cells that process 
antigen material and present it on the cell surface) and T cells 
(which play a key role in cell immunity). This enables bacterial 

dissemination from lymph nodes, and ongoing production of 
greater amounts of toxins, enabling further bacterial prolif-

eration. Overt bacteremia, septicemia, or toxemia o� en 
leads quickly to shock, organ failure and death.

Anthim (obiltoxaximab) 
is a monoclonal antibody (mAb) 

anthrax antitoxin in the � nal stages 
of development for intravenous (IV) 

or intramuscular (IM) administration 
to treat inhalation anthrax.

© Elusys Therapeutics
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available, easily weaponized, highly lethal 
and, as mentioned above, was recently 
used as a biological weapon on US soil. 
There have also been a number of scares 
of suspected anthrax in the mail which 
also ties down response agencies and 
can cause fear and economic disruption. 

Available treatments
There are three classes of 
countermeasures available for anthrax: 
vaccines, antibiotics, and antitoxins. 
Vaccines are intended to provide 
long-term protection by stimulating the 
immune system to generate immunity 
to anthrax. However, vaccines do not 
provide immediate protection and may 
not be e� ective in the � rst weeks 
following exposure. In addition, vaccines 
may not work in all people – some, 
including the immunocompromised, 
do not generate a su�  ciently robust 
immune response following vaccination. 

Antibiotics are the recommended 
treatment and may be complementary to 
vaccines for treatment of those exposed 
to anthrax. However, antibiotics may 
be most e� ective when taken before the 
start of advanced disease, when anthrax 
toxins are causing damage to cells. 

Antibiotics and resistance
Furthermore, the antibiotics administered 

need to be e� ective against the strain 
of anthrax used and antibiotic resistance 
may be encountered including multi-
drug resistance. If in 2001, an antibiotic 
resistant strain had been used in the 
US, many more people would have died. 
In the event of the outbreak, it may 
take several days to determine that 
an antibiotic-resistant strain had been 
used, leading to ine� ective treatment 
in early victims. 

Monoclonal antibody antitoxin
Antitoxins work by directly neutralizing 
anthrax toxins. They may be useful in 
combination with antibiotics in late stage 
disease; they may also be useful in a 
prophylaxis setting by providing rapid 
passive immunity when alternative 
therapies are not available or are not 
appropriate. 

With funding from the US Govern-
ment, Elusys Therapeutics is developing 
Anthim (obiltoxaximab), a monoclonal 
antibody (mAb) anthrax antitoxin for the 
treatment and prevention of inhalational 
anthrax used in a bioterror attack. 
Elusys has completed all the pivotal 
animal e�  cacy studies and human safety 
studies required for a Biologics License 
Application (BLA), the US Food and Drug 
Administration (FDA)-required regulatory 
submission – and a commercial-scale 

Jeremy Middleton is Vice President, Corporate Development at Elusys Therapeutics, headquartered in Pine Brook, New Jersey, USA.

manufacturing process has been 
established. Elusys planned to � le a 
BLA for Anthim in the � rst quarter of 
2015 and it is a candidate for acquisition 
into the US Strategic National Stockpile. 

Anthim is being developed to be 
used in combination with antibiotics to 
treat and prevent inhalational anthrax. 
Combination use is thought to be 
bene� cial, given that the mechanism 
of action is complementary and non-
redundant with antibiotics. Anthim has 
been developed as a single formulation 
suitable for both intravenous (IV) and 
intramuscular (IM) administration. 
The ability to administer an antitoxin for 
prophylaxis via IM injection may provide 
a valuable alternative to IV administra-
tion in an emergency where medical 
resources and personnel may be limited, 
or when IV administration is not feasible. 

As we learned from the anthrax 
and Ebola crises, the best o� ense 
against CBRNE threats is a good defence, 
and that means investing in public 
health preparedness and response. 
The development and stockpiling of 
medical countermeasures is an essential 
element of this e� ort. ❚❙

Anthrax has been designated a high 
priority threat in the US, where legislation 

supports public health preparedness 
and response measures such as 
development and stockpiling of 

medical countermeasures.

In October 2001 
powdered anthrax 

spores contained in 
letters were sent through 

the US postal system; 
22 were diagnosed with 

anthrax, of which 
� ve died.  

©iStock
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THE BIRDS ARE    
Diseases passed from animals to humans are responsible 

for devastating disease outbreaks that could mimic a 
bioterror attack. Deborah Carr reviews the zoonotic threat.

In the 2011 movie Contagion, an offi  cial from the 
US Centers for Disease Control and Prevention (CDC) 
is asked whether bird fl u can be weaponized. 
He responds: “The birds are doing that.” 

Naturally occurring outbreaks 
of disease are devastating, 
and like those that could 
occur from bioterrorism, 
can crop up out of the blue. 

In describing three such outbreaks, it 
will become clear that what they have in 
common is that they are viral illnesses, 
deadly to humans, with intermediary 
animal hosts.  In some cases human 
activity has helped them to spread.

Ebola
The current Ebola Disease virus outbreak, 
the largest in history, had by April 2015 
infected over 25,500 and killed over  
10,000 reported deaths in Sierra Leone, 
Liberia, and  Guinea. A team of 
international researchers investigating 

its origin concluded that the fi rst case was a two-year-old boy 
from the village of Meliandou in eastern Guinea.  Before falling 
ill, the child had been seen playing near a hollow tree that was 
heavily infested with bats.  Villagers reported regularly catching 
bats for food, a typical activity in rural West Africa where bats 
are smoked, grilled, or become the ingredient of a traditional 
soup.  Large colonies of migratory bats were also reported in 
the local area. 

The child died in late December 2013 aft er a two-day illness 
characterized by fever, black stools and vomiting.  The virus 
subsequently spread to nearby communities and then urban 
areas by mourners attending area funerals.  Although a bat had 
provided the spark, person-to-person transmission of the virus 
fanned the fl ames. Previous outbreaks of Ebola had occurred in 
Central Africa where they were confi ned to remote rural areas, 
involved fewer cases, and could be controlled within weeks to 
months with help from international organizations.  

This outbreak occurred where it was unexpected – allowing 
it to reach densely packed urban areas carried by a highly 
mobile population.  People regularly cross borders of the three 
countries in search of work, food, or to visit relatives.  Bats are 
thought to be reservoir hosts for Ebola, that is, able to carry 
the viruses without being harmed themselves.  

Antibodies to Ebola virus and to viral RNA have been found 

African fi sh
village in the r
forest along the
coast of Liberia.
iStock, Getty Images

Image of the 
Ebola virus.  
©iStock, Getty Images
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   DOING THAT
in several African bat species. It is not known how these viruses 
are spread between bats, or how they are transmitted from bats 
to other animals.  While some Ebola viruses may be acquired 
directly from bats, as apparently happened with the young boy, 
humans more oft en become ill aft er handling the carcasses and 
blood of animals found dead in the forest, particularly non-
human primates and duikers (a species of antelope), who, like 
humans, can be killed by Ebola virus.  There is also evidence 
that Ebola virus had already existed in bat species in West 
Africa, although it is not clear how conditions changed to 
allow it to make a sudden and deadly appearance.

human cases where information about 
animal exposure was recorded, only a 
few reported owning or visiting farms 
with camels, or other animals.  

Antibodies against MERS or viral 
RNA evidence of the MERS virus have 
been found in camels in Saudi Arabia, 
the Arabian Peninsula, and Egypt.  
However, in the same study that found 
antibodies to MERS in Egyptian camels 
there was no evidence of infection in the 
slaughterhouse workers that handled the 
infected animals, leaving key questions 
unanswered about human-to-animal 
transmission. 

Bats in the frame
As with Ebola, bats are also prime 
suspects in MERS. In 2013 researchers 
working in Saudi Arabia collected blood, 
throat swab, rectal swab samples, and 
faeces from several species of bats found 
within 12 km of the home of a human 
MERS case.  Research team members 
observed roosting bats and bat droppings 
in abandoned wells and ruins near the 
patient’s home, as well as bats fl ying at 
dusk in the garden behind his hardware 
store.  Genetic analysis of the samples 
revealed MERS virus from a single bat 

MERS-CoV
Middle East Respiratory Syndrome Coronavirus (MERS-CoV) 
was fi rst identifi ed and reported to the World Health 
Organization (WHO) in 2012. As of April 2015, the WHO has 
confi rmed 1,102 cases and at least 416 deaths. All illnesses 
were linked through travel or residence to nine countries: 
Saudi Arabia, the United Arab Emirates, Qatar, Jordan, Oman, 
Kuwait, Yemen, Lebanon, and Iran.  The virus causes severe 
respiratory illness and death rates. 

Evidence suggests that MERS is capable of limited human-to-
human transmission, which results in outbreaks in family and 
healthcare settings.  Although an animal connection to MERS 
has been suspected, very little is known about what specifi c 
exposures result in human cases.  Of the small number of 

that was genetically identical to that 
of the human case.  However, the 
researchers concluded that the rarity 
of this fi nding compared with the broad 
distribution of MERS cases across the 
Middle East suggested that additional 
animal were hosts involved. 

A much clearer link has been 
established between bats and severe 
acute respiratory syndrome (SARS), 
another coronavirus that traveled from 

Bats like this fl ying 
fox bat have been 

implicated in Ebola and 
MERS-CoV outbreaks.

Marianne Mayer, 
iStock, Getty Images

Camels have been 
implicated in the 
MERS-CoV outbreak. 
©iStock, Getty Images
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China to become a global pandemic in 2002.  Scientists have 
isolated the virus from bats, obtained its whole genome 
sequence, and identifi ed antibodies and viral RNA in bats. 

Why do bats seem to keep showing up as suspects? 
Bats seem to be perfect viral carriers.  They live in large 
colonies, their ability to fl y allows them to spread viruses 
over long distances, and they are long-lived. Human 
activities (such as deforestation) increase the chances 
for interactions between bats, humans, and animals, 
thus increasingly the likelihood of disease outbreaks 
that cross over between species.

Avian infl uenza H7N9
Human infections with H7N9, an avian infl uenza virus not 
previously seen before, were fi rst reported in 2013 in China.  
While some human illnesses have been mild, particularly in 
young children, most patients had severe respiratory illnesses, 
with one-third resulting in death.  H7N9 does not appear to 
transmit easily from person to person, and sustained human-
to-human transmission has not been seen. Infl uenza viruses 
are constantly changing, and it is possible that this virus could 
gain the ability to spread easily and sustainably among people, 
triggering a global outbreak of disease (pandemic). 

Unlike H5N1, H7N9 does not cause serious illness in birds, 
which makes surveying for the virus in domesticated poultry 
diffi  cult. Most of the cases of human infection reported recent 
exposure to live poultry or live bird markets. The characteristics 
of live bird markets allow for easy spread of viruses. Diff erent 
species of poultry are brought together from large outlying 
areas, and housed in crowded cages. Birds infected with fl u 
virus can shed large quantities of fl u virus in their droppings 
or their mucous, contaminating the environment. 

 There is also some evidence that human infection can occur 
if the virus somehow becomes airborne, for instance if a bird 
fl aps its wings, or if bird carcasses are placed into feather 
picking machines. Unsold birds are commonly traded to other 
markets, allowing for further viral spread.  These markets have 
been shown to be an important factor in the spread of highly 
pathogenic avian infl uenza virus H5N1, and this appears to be 
the case for H7N9 as well.  H7N9 viruses have been isolated 
from human, chicken, or environmental samples associated 
with the markets.  When Chinese authorities ordered market 

closures and banned live poultry trading 
this appeared to stop the spread of H7N9.  

Chinese cities where the virus fi rst 
emerged, in addition to having numerous 
live bird markets, also shared other 
characteristics, such as being surrounded 
by backyard fl ocks and intensive poultry 
rearing operations. They were also 
close to bodies of water and rice paddy 
fi elds. These conditions allowed for the 
co-mingling of wild waterfowl (carriers 
of avian infl uenza viruses) with domestic 
poultry, as evidenced by the fact that 
H7N9 was found to have emerged from a 
combination of infl uenza viral particles 
from domestic ducks, migratory ducks, 
and chickens.

Deborah Carr, DVM, MPH, ACVPM, is an employee of Battelle 
and a US Air Force Reservist.  Her areas of interest include 
zoonotic diseases, public health, and biosurveillance. 

The emerging virus depicted in 
Contagion is based on Nipah virus, 
a bat-linked virus (bats again?) fi rst 
isolated in Malaysia in 1999.  The virus 
caused the deaths of over 100 people 
and the culling of millions of pigs. 
When it comes to naturally occurring 
disease outbreaks between humans and 
animals, truth is stranger than fi ction. 

A woman 
de-feathers
a chicken by
hand at a market
in Shanghai, China,
2013. Live bird
markets are
believed to be
the major means
of spread
for avian infl uenza
H7N9. 
©iStock, Getty Images

Reassortment 
diagram of the 
avian infl uenza 

virus H7N9.
©US CDC
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Dusty Kitzmiller calls 
for better training to 
protect the mission 

I fi rst wrote about forced entry for 
the June 2013 issue of CBNW. 
Since then, I have seen a host 
of training programmes that 
target the identifi ed weaknesses 

of law enforcement and military 
tactical teams making entries into 
potentially hazardous environments.

Warfare, law enforcement, CBRNE 
and other tactical responses have 
changed – or should change – over the 
past two decades due to the evolving 
threats of terrorism. These include 
clandestine drug laboratories, the use of 
chlorine and other improvised chemical 
warfare devices, and an increase in 
hostage taking and mass killings. 
Although many training programmes 
have evolved with these evolving threats, 
there are still many units that are not 
properly trained or equipped for attack 
staging areas, industrial facilities, and 
other potentially hazardous scenes – and 
many of the programmes are off  target.

Shortcomings in training
As a course reviewer for the National 
Training and Education Division (NTED) 
of the US Department of Homeland 
Security (DHS), and as a police volunteer, 
Public Safety Committee member, 
radiation safety offi  cer, CBRN specialist 
and former hazmat (hazardous materials) 
tech, I have had the opportunity to 
look at and attend many courses. Many 
of them are disconnected from the 
reality that tactical teams such as Police 

SWAT (Special Weapons and Tactics), 
SRT (Special Response Teams), HRT 
(Hostage Rescue Teams), and various 
military units are faced with when 
interdicting WMD/CBRNE developers, 
planners, and implementers – whether 
they be terrorists, criminals, or  overly 
inquisitive perpetrators.

From what I have seen, many of these 
courses regurgitate the history of terrorist 
attacks and provide overviews of threat 
groups, and trends. In most cases they 
also provide an overview of equipment. 
However, they lack focus on team 

organization, detection equipment 
employment, detection information 
analysis, and overall scene safety – 
such as entry and detection procedures.

Integrating operations
There are also integration and 
interoperability issues that come about 
between the various functions needed in 
such an operation. These can include law 
enforcement for containment and security, 
special ops teams for armed entry, fi re 
service, hazmat (oft en within the fi re 
service), emergency medical services, 
industry specialists and many more.

Because of the necessity for integra-
tion, all players must train together and 
to meet the same basic standards and 
criteria for credentialing (the process of 
establishing the qualifi cations of licensed 
professionals). Tactical entry teams 
should, at a minimum, meet hazmat 
operations credentialing as do most 
fi re service responders, all hazmat 
teams (usually trained to technician 
or specialist level), many industry 
specialists, and oft en Emergency 

FORCED ENTRY II

USAF Emergency Management personnel 
use a MultiRae 5 gas meter and a TVA 

1000 VOC meter (with FID and PID) to 
conduct a survey during an exercise at 

Ramstein AFB, Germany in 2009. ©USAF
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Medical Services personnel who support 
hazardous material responses. This will 
provide a good baseline on terminology, 
techniques, monitoring and detection 
requirements, on-scene hazards, and 
safety and emergency procedures. 

Meeting PPE standards
By understanding the regulations 
and standards for personal protective 
equipment (PPE) and monitoring and 
detection equipment, they will also gain 

an improved understanding of decision 
making and planning during incidents 
requiring a unifi ed command structure.

At a minimum, law enforcement 
personnel must be properly and 
eff ectively trained on the diff erences 
between typical tactical law enforcement 
PPE and fi re service/hazmat PPE. Most 
law enforcement teams utilise military-
style PPE due to dexterity with weapons, 
integration of body armour, and ease of 
movement and durability. This can lead 

©Montgomery County, MD (USA)

©TCPST, IRSC

to challenges from incident safety offi  cers, 
decontamination personnel, and hazard-
ous material command and supervisory 
personnel as the materials are very 
diff erent – and may lead to challenges 
in cleaning and decontamination. They 
oft en do not meet the standards that fi re 
service and hazmat personnel follow. 
It is absolutely necessary for tactical 

Hazmat team in Montgomery County, MD 
supports police SWAT on its approach to a 
target building during an exercise.

Department of Defense Special Ops Team 
conducts a breach while wearing PPE but no 
monitoring. 

A SWAT Tactical Response Team conducts joint 
training with police and hazmat responders. 
Monitoring is vital during breaching 
operations or entering diff erent areas.
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Dusty Kitzmiller is a former hazmat specialist, radiation safety offi  cer, CBRN 
specialist, and Army scout-sniper. He is Director of Training & Exercises for 
Wilson-Washington Safety Services, LLC in Maryland, USA and an independent 
emergency management and homeland security consultant.

levels in buildings. 
This means that clear, eff ective 

training standards must be adopted and 
taught to all tactical teams entering these 
potentially IDLH environments. They 
also need to focus on integration of 

HAZMAT HAZARDS
OXYGEN  One of the fi rst hazards, like in any hazmat incident, is oxygen. A 
measure of 19.5-23% is typically considered normal, with an approximate 
mean of 21%. This measurement can be taken with a simple multi-gas 
meter, which also gives other potentially life-saving data. 

LOWER EXPLOSIVE LIMIT  Another key hazard, in a potentially IDLH 
environment, is the lower explosive limit (LEL), which is also given by 
typical multi-gas meters, and gives a relative reading (concentration) of 
explosive and fl ammable gases in the air. For indoor and confi ned space 
purposes, 10% is typically the maximum allowable LEL as it is a relative 
reading and fl ammable vapours can quickly build up in enclosed spaces, 
while outdoor limits are typically around 25%. This is especially important 
when making an armed entry - where a single muzzle fl ash could end the 
mission as well as the operators’ lives, in a fl ash - not to mention the health 
or lives of potential hostages or bystanders. 

VOLATILE ORGANIC COMPOUNDS  Then we have volatile organic com-
pounds (VOCs), which make up most chemical warfare agents (CWAs) and 
toxic industrial chemicals (TICs). VOCs are also detectable in parts per 
million (PPM) (typically), which equates to a concentration of vapours in 
the air. VOC readings can give teams an idea of whether or not CWAs or TICs 
have been released into the environment.

©Spc. Marcus Fichtl/8th Military Police Brigade Public Aff airs

Left : A Staff  Sergeant of US 71st Chemical Company surveys the inside of the EX-USS Duluth 
for biological labs and contamination when the unit teamed up with the 85th Civil Support 
Team, Utah National Guard, to react to a mock incident on 24 April 2012. Constant monitoring 
is key, especially with an air-purifying respirator.

This fi re followed an explosion 
at a chemicals plant in Kansas on 

17 July 2007. Investigators 
discovered static electricity 

ignited gases in one tank and the 
resulting explosion blew the 

tank’s top, setting off  a chain 
reaction of explosive fi res to 

surrounding tanks.

personnel to be also taught what 
potential hazards exist in an immediately 
dangerous to life or health (IDLH) or 
CBRN environment, and how to best 
protect themselves from those hazards. 

All this information is vital to inform 
PPE decisions, turn-back or abort 
readings or criteria, establish no fi re 
zones, and much more. But, in order 
for this information to become available, 
the monitoring gear must be regularly 
observed and specifi c focus on detection 
and monitoring must be given in specifi c 
situations such as around doors, windows, 
and breach points, and when changing 

detection and monitoring into tactical 
formations, identifi cation of readings 
and concentrations and what they mean, 
as well as abort criteria, key areas and 
locations for monitoring, PPE limitations 
and restrictions, and overall safety. 

©Kansas City FD
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Pager-sized radiation identifi cation is now a reality. 
Jeff rey Perkins outlines advances that make wearable 

devices a viable option for fi rst responders

To prevent the illicit movement 
of radiological material and 
to protect the public against 
a radiological terrorist attack, 
defence agencies employ two 

monitoring scenarios. One approach is 
the installation of a highly sensitive, 
fi xed-site checkpoint detector. 
As people or goods pass through, 

they are monitored for the presence 
of radioactive materials. Another 
approach equips fi rst responders with 
small, low-cost detectors that are worn. 
Although less sensitive, these wearable 
personal radiation detectors (PRDs) 
enable wide-scale coverage and increase 

FRONT PAGERS

Images ©2015 FLIR Systems, Inc

the likelihood of detection. 
In both scenarios, the primary 

detector is used to indicate the presence 
of a radioactive material, not for 
identifi cation. Harmless radionuclides 
found in natural occurring material, 
nuclear medicine patients, or industrial 
equipment can cause an alarm. A second 
device – a radio-isotope identifi cation 
device (RIID) – is used to perform 
identifi cation and give operators the 
confi rmatory answers needed to respond 
appropriately. An accurate identifi cation 
of radioactive isotopes enables fi rst 
responders to distinguish between 
innocent or illicit materials. 

While a RIID can be used for positive 
threat identifi cation, it is an added layer 
of screening that impacts throughput. 
Secondary alarm investigation prevents 
the free fl ow of goods or people through 
a checkpoint. Not only does a second 
device add to the expense of the security 
equipment toolkit, it also creates a 
lag in obtaining critical information. 
Unfortunately, RIIDs are not considered 
wearable, preventing wide-scale 

Above: Radiation detectors must be simple to use and off er quick identifi cation in hazardous scenarios.

Right: The identiFINDER R300 Pager-Sized Spectroscopic Personal Radiation Detector (SPRD).
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deployment when a checkpoint is not 
feasible. These limitations demonstrate 
the need for a single, pager-sized 
radiation detector that off ers full 
threat identifi cation. 

Threats drive development
Persistent threats of radioactive 
terrorism drive the need for more 
capable products. Radioactive material 
smuggling is still active in eastern 
European countries. Industrial or 
medical sources can fall into the wrong 
hands. In December 2013 thieves in 
Mexico inadvertently stole a truck 
containing a radioactive source. In 
this latter case, eff ective portable 
radiation detection equipment was 
employed to secure and ensure the 
material was not used for terrorism.

In the United States, the ongoing 
Domestic Nuclear Detection Offi  ce 
(DNDO) Human Portable Tripwire (HPT) 
programme and creation of the American 
National Standards Institute (ANSI) 
N42.48 standard for PRDs are clear 
indications of the need for new radiation 

detection products that can be 
widely deployed and are capable of 
identifi cation to aid those on the front 
lines. Furthermore, the EU invited the 
US government and the International 
Atomic Energy Agency (IAEA) to 
participate in its Illicit Traffi  cking 
Radiological Assessment Programme 
(ITRAP) +10, which was established to 
evaluate performance of commercially 
available equipment, including PRDs. 

Technology challenges and trends
Development of a pager-sized, 
identifi cation-capable device presents 
some challenges. The integrated 
sensor must off er adequate performance 
in a wearable form. The price must 
be low enough for it to be widely 
deployed and simple to use for a 
non-technical operator. 

Traditionally, identifi cation devices 
have used either NaI(Tl – sodium iodide 

Jeff rey Perkins is the Radiation Product 
Manager for FLIR Systems, Inc. 

Simplifi ed operation, reduced cost
The identiFINDER R300 spectroscopic 
personal radiation detector (SPRD) from 
FLIR Systems addresses this diffi  cult 
technical challenge. The R300 is a 
wearable, pager-sized device. It uses 
CdZnTe (CZT – cadmium zinc telluride), 
a room temperature semi-conductor 
that has enough detector resolution 
to resolve complex spectra, and enough 
stopping power to identify the full 
ANSI N42.48 library. 

Developing a sensor capable of 
meeting the demanding size, perfor-
mance, and cost constraints is critical. 
However, an instrument deployed to a 
large number of users is only eff ective if 
it is easy to operate. Wearable sensors are 
largely used by non-technical personnel 
in day-to-day operations that can be 
hazardous or stressful. Operators have a 
variety of tasks to perform and other 
technologies to use. It is important that 

with thallium) – or LaBr3(Ce – lanthanum 
bromide) – scintillators connected 
to light read-out devices called photo-
multiplier tubes (PMTs), which convert 
gamma emissions into a measurable 
electronic pulse. Alternatively, high 
purity germanium (HPGe) is considered 
a gold standard for measurement due 
to its excellent resolution, but requires 
cooling to cryogenic temperatures. 
While the pairing of a scintillator and 
PMT or cooled HPGe detector provides 
identifi cation, it results in a system that 
is too large, fragile, and expensive for 
wide-scale deployment. 

Pager-sized, detection-only devices 
traditionally utilise gas-fi lled proportional 
tubes such as a Geiger-Müller (GM) 
tube or scintillators, such as CsI (TI – 
cesium iodide with thallium) – or Nal 
(TI) connected to micro-PMT or other 
silicone-based light read-outs. Typically, 
these devices provide resolution of 
greater than, or equal to, 8% at the 
cesium-137 662KeV peak – which is 
unsuitable to run full isotope analysis 
against the ANSI N42.48 library. 

frontline operators can pick up and begin 
using the device simply and quickly. 

The R300 uses the same intuitive 
interface as the FLIR identiFINDER R400, 
an industry-leading RIID deployed 
globally for over 15 years by fi rst 
responders. The identiFINDER R-series 
requires little to no training, especially 
when switching from one device to 
the other. Using the same operating 
commands and data presentation 
removes confusion and improves 
interagency communication.

To maximise communication from 
the fi eld, the identiFINDER R series 
instruments also contain Bluetooth and 
GPS capabilities. These communication 
channels allow data to be transmitted 
via cellular networks or in real time 
over telemetry networks, to provide 
large-scale situational awareness 
with a deployed network of sensors. 
Alternatively, the integrated web 
server soft ware enables the device to 
be plugged into a computer for simple 
and fast data transmission. 

While various non-identifi cation 

pagers using scintillators connected to 
micro-PMT or other silicone-based light 
readouts and GM tubes remain popular, 
the deployment of spectroscopic-capable 
devices is increasing due to ease of 
use and aff ordability. The use of CZT, 
as in the identiFINDER R300, 
enables wide-scale deployment with 
a wearable, identifi cation-capable 
radiation detection device. It places 
high-quality data gathering and 
effi  cient data presentation in the 
hands of the operator. The industry 
continues to explore materials, 
light read-out components, and 
methodologies that will further reduce 
cost and simplify operation – with 
the hopes of bringing high-quality 
data collection and identifi cation 
capabilities to the forefront.  

Wearable sensors like the identiFINDER R300 from FLIR Systems enable wide-scale coverage and increase the likelihood of threat detection.
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Frank G. Rando looks at the plight of the young caught up 
in the midst of terrorism and disasters

Terrorism, violence and disasters have involved children in war, 
confl ict, natural and technological events, and as collateral damage 
in mass casualty incidents and events. War and terrorism infl ict their 
own unique epidemiological footprint on pediatric populations.

The massacre of innocent 
victims, maiming injuries, 
adverse psychosocial eff ects, 
and pain, fear and panic 
infl icted on entire communi-

ties have a terrible eff ect on children in 
areas where war and terrorism have 
long been rife. Children are deliberately 
targeted victims in many confl icts and 
are the prime victims of war. 

In CBRN terms, hundreds of children 
were asphyxiated by the airborne 
chemical release in Bhopal, India in 1984 
– the world’s worst chemical disaster – 
and the progeny of that event are now 
suff ering with birth defects and various 
sequelae from toxic gas inhalation. 
Kurdish children were killed or orphaned 
by the use of chemical warfare agents by 
Saddam Hussein. Hundreds were aff ected 
by psychotrauma, stress-induced 

disorders, and the toxic plume released 
by the 9/11 attacks on the World Trade 
Center. The recent chemical warfare 
agent (CWA) attacks in Syria on non-
combatants included many children, 
as has the Ebola epidemic which has 
also produced thousands of orphans. 

Greater vulnerability 
Smaller children have narrow airways, 
posing them at great risk from the 
infl ammatory and bronchoconstrictive 
eff ects of toxic airborne substances, 
which would lead to respiratory 
failure, hypoxia and death. Chemical 
pneumonitis and Acute Respiratory 
Distress Syndrome (ARDS) may ensue, 
becoming refractory to therapy and 
eventually lead to multiorgan failure.

In children with pre-existing 
bronchial asthma, cystic fi brosis or 

other cardiopulmonary illness, toxic 
inhalations of chemicals and breathable 
particles may cause intractable status 
asthmaticus culminating in acute 
respiratory failure and death. Children 
also possess underdeveloped immune 
systems and detoxifi cation mechanisms, 
making them more susceptible to the 
eff ects of CBR agents.

Due to a child’s body surface area 
confi guration (BSA), and increased 
skin permeability, toxins may have 
increased transdermal absorption. Fluid 
loss makes children prone to severe 
dehydration, electrolyte disturbances, 
and hypovolemic shock. Blood and fl uid 
loss produces a very high mortality rate.

Events involving incendiary 
mechanisms, caustics, (strong acids, 
bases), CWAs (vesicants, such as sulphur 
mustard, nitrogen mustards, Lewisite, 
nerve agents), biochemical weapons 
(T-2 mycotoxins) or irradiation produce 
thermal burns, chemical burns, or 
cutaneous radiation injury.

The deliberate introduction of a 
bacterial, protozoan, or biotoxin agent 
into a batch of infant formula or baby 
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These Sudanese children 
are survivors of a genocidal 
campaign.

©World Health Organization
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food could result in an outbreak of 
severe diarrheal disease. Bioterrorism 
agents will cause high fevers leading to 
seizure activity, serious fl uid loss, 
cardiorespiratory compromise, septic 
shock, respiratory and multi-organ failure.

Israel and the US
Israel has been on the forefront of special 
protective and medical countermeasures 
designed specifi cally for child populations 
in response to CBRNE threats. The 
availability of specially designed pediatric 
personal protective equipment (PPE), 
stockpiling of pediatric doses of 
therapeutic and antidotal countermeasures 
for neurotoxic agents, emergency response 
training and exercises, and childhood 
educational programmes on emergency 

preparedness, attest to their commitment 
to pediatric disaster planning and 
emergency response capabilities. 

In the US, much work has already 
gone into improving emergency medical 
care, as well as crisis intervention for 
children – including emergency medical 
services (EMS) training programmes 
in pediatric emergency medical care, 
improvements in pediatric triage 
mechanisms, pediatric auto-injectors 
for nerve agent toxicity, specially 
trained trauma counsellors, and pediatric 
physicians and other child health 
professionals. In Chemical-Biological 
Terrorism and its Impact on Children by 
the American Academy of Pediatrics 
Committee on Environmental Health 
and Committee on Infectious Disease, 

mechanisms were highlighted 
where children are extremely 
susceptible to the dispersal of toxic 
industrial chemicals (TICs) such as 
chlorine, phosgene, anhydrous 
ammonia and methyl isocyanate. 

However, there are unresolved 
issues of triage, treatment, protective 
countermeasures, equipment, and 
training. US healthcare systems are still 
woefully underprepared for pediatric 
CBRNE victims. For example, we do 
not instruct a specifi c pediatric triage 
paradigm, known as Jump START, for 
our Community Emergency Response 
Team training (CERT) programmes 
which train our fi rst line of defence: 
citizen volunteer responders.

Funding for research in pediatric 
environmental health has been 
drastically reduced in the US, with 
implications regarding policies to 
deal with the eff ects of toxicants and 
physical agents, such as pesticides, 
polychlorinated biphenyls, phthalates, 
heavy metals, ionizing radiation.

CBRN RESPONSE FOR CHILDREN
Children are at greater risk than adults from ionizing radiation exposure. 
In a radiological-nuclear event they would urgently need doses of potassium 
iodide as well as colony-stimulating agents and cytokines for bone 
marrow suppression, anti-emetics, and chelating-decorporation agents. 

Special attention must be paid to temperature regulation when decon-
taminating children, including children with special needs, as they can 
rapidly become hypothermic. The psychosocial aspects of a major event 
response is equally important, to address post-traumatic stress disorder 
(PTSD) resulting from CBRNE and terrorist violence. Population displace-
ment is also inevitable, with the numbers of refugee communities reaching 
record levels in this century. So working on reconnecting social and 
family networks becomes essential for children, and will help mitigate 
the psychosocial impact of CBRNE events, terrorism, and disasters. 

Frank G. Rando is CBNW’s US Correspondent and a national SME, consultant, educator, trainer, health professional, 
fi rst responder, environmental health scientist and author with over 30 years’ experience in emergency management, 
tactical, disaster and special operations medicine, environmental health and safety, public safety, and counterterrorism.

HOW CHILDREN ARE AFFECTED
Children have diff erent vulnerabilities in their anatomy from adults. Their 
physiological development, coping behaviour, and recognition of danger and 
ability to react and retreat from hazardous situations are not the same as that 
of an adult. Unfortunately, this vulnerability has rarely been considered in 
emergency planning, until fairly recently.

Toddlers exhibit crawling and hand-to-mouth actions that increase their exposures 
to toxicants, including CBRN agents. Airborne chemicals such as chlorine have a 
low vapour density and travel along low-lying areas such as fl oors and basements. 
A child crawling is close to the ground, where vapours concentrate. This places 
the breathing zone of the child closer to a high concentration of a toxicant, and 
combined with a higher respiratory rate and minute ventilation, the child’s 
intake of an airborne toxicant, settled or suspended respirable aerosols and particles 
– such as radioactive dust, anthrax spores, toxic chemical residues – is greater. ©IDF

©Chernobyl Children International

Children are very sensitive to the biomedical 
eff ects of ionizing nuclear radiation. Aft er the 
1986 Chernobyl disaster exposures resulted 
in childhood leukemias, thyroid cancers and 
other malignancies as well as severe congenital 
malformations, developmental disabilities 
and inheritable genetic damage. 

An Israeli child is taught how to put 
on a gas mask in a distribution centre 
in 2010. Israel has long instituted special 
measures to protect children from 
CBRN attacks which include chemical 
protection kits.
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ADVERTORIAL: AIRSENSE

In these days securing the public 
from potential attacks is becoming  
a more and more important task  
for every government.

Detectors from AIRSENSE provide 
support in detecting chemical and 
explosive threats. Be it at major  
events or in public places and critical 
infrastructure like airports and  
government buildings.

As a result of the continuous  
development and improvement of its 
instruments AIRSENSE has become  
one of the major suppliers for detecting 
devices to fight CBRNe threats worldwide.

AIRSENSE products have been proven 
to successfully guarantee the safety of 
visitors and participants at major events, 
like the World cup 2014 in Brazil and the 
Olympic Winter Games 2014 in Socchi.

Public places and events
The portable, trace explosives detector 
GDA-X (Gas Detector Array for explosives) 
is able to detect the common explosive 
compounds including Black Powders, 
ANFO and HMX.

Due to its multiple sensor array  
it is also able to provide sensitivity to 
chemical warfare agents as well as to  
a very broad range of toxic industrial 
compounds. This GDA-X comprises a 
combination of various sensors: an  
Ion Mobility Spectrometer (IMS), a  
Photo Ionisation Detector (PID), two 
Semicon- ductor gas sensors (SC) and  

KEY FEATURES  
OF THE GDA

 Patented Hybrid Sensor  
Array Technology

 Fast detection of TICs,  
CWAs and Explosives

 Offer the highest level  
of safety

 Internal sensor protection  
system

 Expandable  Database  

an Electro- chemical Cell (EC) with an 
option for X-ray and gamma radiation 
detection. Therefore the GDA-X is  
offering detection and identification 
results in seconds.

The exquisite sensitivity of the GDA-X 
supports detection of both explosive 
vapor and particulates without the  
need to modify the system in any way.

The explosive detection mode of  
the GDA-X provides a quick analysis  
of samples which are taken with a  
special wipe sampling pad from  
suspicious items within a few seconds.

Developed especially to monitor 
sensitive public structures, buildings and 
workplace areas, the stationary detection 
system Gas Detector Array – Stationary 
(GDA-S) is a continuously operating 
chemical agent detection system.

The non-stop monitoring capability 
and broad detection range of the GDA-S 
provide a high level of security.

By using a combination of different 
detecting devices from AIRSENSE  
it is possible to set up a complete  
CBRNe  safety concept around critical 
infrastructures and major events. 

Security for public places and events:  
technology from AIRSENSE Analytics

For more information visit 
www.airsense.com

http://www.airsense.com
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ADVERTORIAL: BATTELLE

NEXT-GENERATION BIODETECTION 
SYSTEMS CAUGHT IN SLOWROLL 
BY MATTHEW J. SHAW 

When a natural or 
man-made biological 
event occurs, a rapid 
response is imperative.  
From initial organism 

detection, capture and identifi cation to 
confi rmatory genomic characterization 
for medically-relevant features (including 
virulence and antibiotic resistance), each 
step in the process requires speed and 
cannot be cost prohibitive.  Each of these 
steps are benefi ting or can benefi t from 
signifi cant technological improvement 
that can ultimately speed the process 
and save lives.  Yet technological 
innovation alone is not suffi  cient to make 
a diff erence.  These new technologies 
must be validated and approved for use 
in order to have a practical impact.   

That means the government approval 
process must operate effi  ciently and 
in pace with an ever-accelerating 
technology development cycle.  This 
presents a challenge to both industry and 
government.  On the one hand, industry 
is challenged with providing high-quality 
test and evaluation data necessary to 
achieve safety and effi  cacy approvals 
and those associated costs.  On the other 
hand, government is challenged with 
speeding the procurement and approval 
processes while also accepting a level 
of risk that always accompanies 
considerable technology leaps.  

To counter the threats posed by 
natural and man-made biological agents 
alike, companies are investing in the 
development of improved biosurveillance 
sub-systems.  Such subsystems, 
ranging from next generation airborne 

biodetectors to advanced genomic tests, 
have several benefi ts over existing 
methodologies - they require less 
manpower and logistics support, have 
the potential to cover a wider range of 
organisms, and have the potential to be 
updated quickly to detect and identify 
new and evolving threats. Further, when 
we get to a point where genome-level 
detection technologies can be routinely 
used in the fi eld, we will be better able 
to dissect a biological event to determine, 
among other questions, whether the 
event was naturally occurring or 
spawned by a terrorist. 

In addition to technical obstacles, 
other hurdles exist. For example, due 

to U.S. Food and Drug Administration 
(FDA) decisions, physicians cannot 
directly use the results of biosurveillance 
detections for therapeutic regimens.  
Senate lawmakers have criticized the 
slow FDA approval process compared to 
Europe and Canada. In a January 2015 
report, lawmakers concluded the “FDA 
has struggled to regulate the most 
cutting-edge medical products.”

The statutory standard for the 
approval of medical devices is also 
decades old. More than 35 years ago, 
the Medical Device Amendments required 
a “reasonable assurance of safety and 
eff ectiveness” based on the “valid 
scientifi c evidence” for a medical device. 
However, how the FDA interprets “valid 
scientifi c evidence” can vary greatly and 
has changed over time. Since medical 
devices are constantly changing and 
being updated, there is also a pathway 
that allows a medical device to come to 

market based on demonstrating that the 
new device is “substantially equivalent” 
to a similar device that is already on 
the market (“predicate device”). This 
is referred to as the 510(k) pathway and 
is reserved for moderate risk devices. 

We in the biosurveillance community 
might be in an ideal position to help 
speed the adoption of new technologies 
because we stand at the intersection 
of two technology trends currently 
impacting eff ective biosurveillance: 
the drive for smaller, cheaper, and 
easier to use technologies that can be 
used outside the traditional clinical 
environment, and the drive for quicker 
medically-actionable test results. 

Matthew J. Shaw is vice president and general manager of Battelle’s CBRNE Defense 
business unit. Battelle is the world’s largest nonprofi t research and development 
organization, with over 22,000 employees at more than 60 locations globally.

Genomic-based diagnostic testing is a highly promising biosurveillance technology where 
regulatory approvals will struggle to keep up with the rapid pace of technology advancement.

Battelle’s REBS™ biological detector/identifi er is an example of next-gen technology 
that is able to cost-eff ectively generate biodetection/identifi cation results promptly 
aft er an event, and can be used outside of traditional clinical environments.
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ADVERTORIAL: EMERGENT

Emergent BioSolutions Medical  
Countermeasures to Chemical and Biological Agents

The bioterrorism threat 
remains real for military 
personnel, first responders, 
and emergency medical 
workers worldwide.  

Bioterrorism is a threat to public safety 
and severely impacts economic and 
political stability. High-profile terrorist 
acts – such as bombings in Abuja, 
London, Madrid, Moscow, and Mumbai, 
anthrax letter attacks in Washington, 
D.C., and chemical attacks in Tokyo  
and Syria – have resonated globally.

Bioterrorism is unpredictable with  
the ever-changing face of the threat – 
when and how they could be deployed 
and who is targeted. As threats of 
anthrax, botulinum toxin, chemical 
warfare agents, and smallpox remain,  
so must the governments’ commitment  
to ensure that public health and safety 
are a priority and that military personnel 
and first responders are equipped  
with protective tools. 

Since 1998, Emergent BioSolutions 
has focused on becoming a leading 
medical countermeasure supplier to 
government customers. BioThrax® 
(Anthrax Vaccine Adsorbed), the  

only FDA-licensed vaccine for the 
prevention of anthrax disease, has  
been administered to over 3 million 
military personnel and is continually 
stockpiled as part of the U.S. govern-
ment’s biodefense strategy. 

In 2013, Emergent acquired RSDL® 
(Reactive Skin Decontamination Lotion 
Kit), which neutralizes or removes 
chemical warfare agents from the skin. 
Used to protect military and first  
responders in over 35 countries,  
RSDL has also been shown to be  
effective in removing or neutralizing 
organophosphates, which are some  
of the most common and most toxic 
insecticides used today.

Originally developed by the Canadian 
Department of National Defence, RSDL 
has received Milestone C approval from 
the Joint Program Executive Office for 
Chemical Biological Defense. RSDL 
received 510(k) clearance from FDA  
in March 2003. DoD began final  
configuration testing on RSDL in 
November 2003 and authorized sales  
to first responders in September 2004. 

In 2014, Emergent expanded its 
portfolio further with three medical  

countermeasures for botulinum,  
complications from smallpox vaccine, 
and anthrax:

 BATTM (Botulism Antitoxin  
Heptavalent (A,B,C,D,E,F,G)-(Equine)) 
– The only FDA-licensed therapeutic 
for treatment of symptomatic botulism 
following suspected or documented 
exposure to the botulinum neurotoxin 
serotypes A, B, C, D, E, F or G.

 VIGIV (Vaccinia Immune Globulin 
Intravenous (Human)) – An FDA-
licensed therapeutic for treatment  
of complications due to smallpox 
vaccination.

 AIGIV (Anthrax Immune Globulin 
Intravenous (Human)) — An investiga-
tional therapeutic for treatment of 
toxemia associated with symptomatic 
inhalational anthrax.

It is difficult to predict the next terrorism 
threat, but through its expertise, strategic 
acquisitions, and dedication to its 
mission — to protect and enhance life 
— Emergent continues its proactive 
efforts to address preparedness require-
ments of allied governments to protect 
active duty troops, first responders, and 
the public from such CBRN threats. 
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ADVERTORIAL: NBC-SYS

Developed in partnership with the CEA (Atomic 
Energy Commission) within the framework of an 
ANR (National research Agency) contract, BioChem-
GEL-Sys® is the new decontamination concept of 
NBC-Sys. It is particularly convenient for the insides 

of critical infrastructures, of public transport, a tunnel…  
 eff ective on vertical and horizontal surfaces
 easy-to-use and ready-to-use (on military fi eld or for 

civilian applications)
 easy to handle and to stock
 usable on diff erent surfaces (size and type)
 not aggressive to supports. No deleterious chemical 

reaction with the substrate (harmlessness) but high 
treatment effi  ciency. 

Applying BioChemGEL-Sys® is an operation that can be 
visually checkable, even when wearing protective equipment. 
The decontamination method consists in applying a fi lm of 
gel on the surface to treat, with an appropriate sprayer. The 
gel contains chemical species that react with contaminant 
species in order to destroy them or to trap them. 

Once the gel is applied, it stays on the surface to treat for 
a period of approximately 3 or 5 hours (depending on the 
conditions). Within the drying process, the gel fractures itself to 
form a dry residue composed of non-powdery/non-dusty fl akes. 
They are from 2mm to 5mm in order to ease their elimination 
by brushing and/or sucking up. The only dry waste produced 
is mineral and easily removable. The human factor is limited 
because the contact time is determined by the duration of the 
drying process which takes place without human action.

BioChemGEL-Sys® quantity applied on the surface 
to treat ranges from 600 to 1000g/m².

In practice, a uniform fi lm of 0.5mm-1mm thick 
is applied.

BioChemGEL-Sys® drying temperature ranges from 
1°C to 50°C under a relative humidity of 20-80%.

BioChemGEL-Sys® does not contain any highly toxic, 
CMR or fl ammable compounds.

BioChemGEL-Sys® remains stable if it is kept in a 

BioChemGEL-Sys® B&C decontamination 
of infrastructures

temperate room and in its original container which 
is sealed up and airtight.

The lifespan in storage, without degradation, is at 
least 3 years.

BioChemGEL-Sys® can be used in cluttered places or 
on parts or objects with complex shapes, especially 
thanks to its ease of implementation, with means that 
are appropriate to the volumes and surfaces to treat.

The operational benefi ts of BioChemGEL-Sys® result are: 
reduction of logistics, especially concerning water (no rinse 
step), only 150g/m2 dry waste, implementation fl exibility, and 
also visual control to know where the product has been applied.

Tests were realized at DGA/MNRBC offi  cial laboratory during 
2013. 

sales@nbc-sys.com www.nbc-sys.com 

mailto:sales@nbc-sys.com
http://www.nbc-sys.com
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ADVERTORIAL: ROFI

ROFI is a small, but competent and experienced 
cluster of dedicated persons forming a company 
that wishes to contribute. For decades we have  
in very many ways invented, designed and  
implemented a variety of solutions which in short 

can be summarized under the slogan “Protecting People”.
In close cooperation with end users, both military and 

civilian (UN/NGOs), we have worked deliberately to form 
functional Field Hospitals and Clinics that are both rapidly 
deployable and indeed sustainable for years in the field. 

 One of our working methods, and as well a profound mantra 
in our thinking, is to gather and harmonize the different 
capabilities and capacities required to establish and maintain 
well-functioning Field Hospitals and Clinics. The latter  
contribution in this regard is the French state-of-the-art system 
which by means of Beewair DBD-Lyse® technology cracks viruses 
and bacteria at their molecular levels, creates a clean air bubble 
and recombines particles into stable and neutral molecules. 

This innovative and unique technology is proven to be a 
solution against cross contamination and recognized institutes 
have run tests with remarkable results in destruction of virus:

 99.99% on the MERS Corona Virus
 99.99% on the H1N1 virus
 99.99% over the referent Adenovirus

And efficiency in destroying bacteria and mould is also 
notable:

 99.99% referent pathogenic bacteria; Staphlococcus 
Aureus, Escherichia Coli

 99.99% for the total bacterial flora and fungi

Moreover, the average cost for treating a working area  
with the Beewair technology is quite affordable, about the  
same as the price of 100 pairs of disposal sterile gloves.

VIRUSES – a threat to be met,  
on the ground, by proper means

ROFI is proud to offer solutions that are both cost-effective and sustainable.
Tel: +47 7120 3333. Fax: +47 7120 3334. Molde, Norway. www.rofi.com

http://www.rofi.com
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