
Donning a protective mask
during a CBRN Course at the
Combined Arms Training
Center in Vilseck, Germany
in July 2009 © US Army
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T
he nature of warfare has changed
beyond recognition since the Cold
War conditions three decades ago.
Then, both NATO and Warsaw
Pact forces planned for the mas-

sive use of chemical weapons (CW) on the
battlefield, both in the area denial role to foil
amphibious assault and, offensively, to gain
ground. Armoured units and infantry
trained hard to fight a lengthy, dirty war.
The old nuclear, biological, and chemical

(NBC) nomenclature only addressed nuclear
hazards that affected the current operation.

Older chemical weapons have begun to
re-appear on the battlefield, such as chlorine
in Iraq. Others facing military forces are
cyanide, ammonia and rat and other com-
monly available poisons, which have similar
characteristics to nerve agents (malathion
being an organophosphate) and may be
incorporated into IEDs (Improvised
Explosive Devices). Acetylene and nitric acid

have also been used in homemade explosive
devices used against Coalition forces.
Radiological sources range from common
radioactive materials found in military units,
such as tritium in fire control devices and
nickel-63 in chemical detection equipment, to
high-activity sources found in industry or
contained in a terrorist’s “dirty bomb.”

Specialist units
CBRN units comprise military specialists
who coordinate CBRN defence systems with-
in joint reconnaissance operations, and in
force protection, civil support and disposal
of weapons. CBRN reconnaissance missions
confirm the presence or absence of CBRN
hazards, using field usable, accurate and sen-
sitive detection and identification equip-
ment, protective equipment, sampling
devices and decontamination systems.
Troops would then mark the area according
to standardised methods and report accurate
information to their higher headquarters.

33

CC BB RR NN
P R O T E C T I O N

Today, Special Forces operate in fields of conflict in the Middle
East and Afghanistan which are potentially affected by Chemical,
Biological, Radiological and Nuclear (CBRN) weapons. They face highly
trained and motivated insurgent forces armed with weaponry
supplied by sponsoring states, and less advanced, but no
less effective, homemade weapons.

bbyy Andy Oppenheimer

12th Chemical Company soldiers enter a sus-
pected clandestine lab after determining with
CBRN detectors that the lab was safe to enter
during a Scenario Training Exercise adminis-
tered by a Mobile Training Team from the Army
CBRN School © US Army
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Typically, the CBRN detachment includes
several patrols with different capabilities and
which move in either armoured vehicles or
lighter vehicles.

The US Army incorporates specific units
such as the Army Reserve 329th Chemical
Company, Multi-National Corps-Iraq and
the Stryker NBC Reconnaissance Platoon,
Technical Escort Battalion, and in Airborne,
Air Assault, Special Forces and Ranger Units.
Trained to work in dangerous environments,
they are vital for the identification, isolation,
removal and disposal of chemical weapons
munitions and hazardous material.

The US Army Chemical Branch is a noted
example of a highly trained corps of CBRN
experts who train and supervise Special

Forces on reconnaissance and response oper-
ations, sampling, detection, identification
and remediation exercises, automated warn-
ing systems, and maintenance of equipment.
Destruction operations usually include the
small-scale dismantlement and disposal of
chemical munitions.

The UK’s Joint CBRN Regiment is a
world-renowned specialist unit which
includes elements of the Army’s 1st Royal
Tank Regiment (1RTR) and 27 Squadron
RAF Regiment, which is equipped with
highly technical vehicles and personnel spe-
cially trained to deploy detection, survey,
reconnaissance and decontamination capa-
bilities with analysis and advice to the three
Services.

CBRN missions
CBRN reconnaissance capabilities have been
tried and tested in recent operations. The
Joint CBRN Regiment has conducted opera-
tions in Afghanistan, providing support to
the International Stabilisation Force (ISF), as
well as maintaining a permanent, limited
operational role in Iraq. Operation Desert
Storm in 1991 was a highly significant cam-
paign where extensive searches for WMD
were conducted by former Eastern Bloc
CBRN units, most notably from the Czech
Republic, which sent its NBC unit of 250
troops to Kuwait. It also maintained a field
hospital of 30 doctors with 120 support staff
at Bagram air base in Afghanistan.

Based on the knowledge that any East-
West exchange of such weapons would like-
ly have occurred over Czechoslovakia, NBC
brigades were established to operate along-
side each Army Corps. The Czech CBRN
Battalion is numerically small but a highly
useful specialised unit that has been the most
high-profile example of niche capabilities in
action, having been on operational standby
as part of the NATO Response Force (NRF)
since summer 2004.

A recent notable CBRN mission was
undertaken by Israeli Special Forces in
September 2007, in a daring on the Al-Kibar
nuclear facility in Syria. Working on intelli-
gence gleaned over several months, Special
Forces located the nuclear material, purport-
edly of North Korean origin, at a covert com-
pound near Dayr az-Zwar in the north, prior
to a US-approved aerial attack by 69th
Squadron of Israeli F15Is on the site.

Detecting CBRN in the air
Once on mission, detecting launch sites is a
key task for reconnaissance vehicles and air-
craft, both conventional and unmanned.
Low-tech release methods for CW are readi-
ly available and toxic vapour from vehicle-
mounted pressurised containers could be
released well upwind of a protected base or
airfield. Unmanned Aircraft Systems (UAS)
are used to carry between 14 and 30 kg of

The US Army Chemical
Branch is a noted
example of a highly trained
corps of CBRN experts
who train and supervise
Special Forces
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The Fuchs fields the vehicular Integrated Biological Defence System and was among the first British
reconnaissance vehicles into Iraq during the first Gulf War. It forms part of the armoured arm of the
Joint CBRN Regiment © Smiths Detection
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CBRN detection payload, and can operate
for 15 hours. The vehicle itself could operate
on-board sensors, surveying the suspected
zone of contamination, or deploy stand-
alone sensors upwind of vulnerable sites
and formations.

Modern chemical detection devices IMS
devices such as Smiths Detection's
Lightweight Chemical Detector (LCD), an
individual detector issued to UK and other
armed forces, and its latest version can fit in
the interchangeable nose cone of a Raven
UAV (unmanned aerial vehicle). The cone,
developed specifically to fit into AV’s RQ-11B
Raven as part of a US defence programme,
was tested successfully by flying a chemical
sensor-equipped Raven into a chemical
cloud. It successfully detected and identified
the chemical, tracking the chemical vapour
plume autonomously. Thousands of Raven
air vehicles have been deployed and are in

use by US and several allied military forces.
The LCD itself has been modified as a cylin-
drical Chemical Sensor Module (CSM) while
retaining its critical chemical detection and
identification capabilities. Bruker Daltonics’

RAID-M-100 detector covers toxic industrial
chemicals (TICs) in addition to classic CW. 

UAS payload includes remote agent
detection for biological weapons (BW),
which could be released by crop sprayer air-
craft. Research is focusing on optical spec-
troscopy systems as part of a UAS CBRN
detection payload. The Femtosecond
Adaptive Spectroscopy Techniques for
Remote Agent Detection (FASTREAD) pro-
gramme developed by the Defense
Advanced Research Projects Agency
(DARPA) aims to overcome the shortcom-
ings of current Light Detection and Ranging
(LIDAR) techniques, which provide tempo-
ral data but not discrimination and spectral
analysis which has poor specificity in
analysing BW agents.

Land-mobile CBRN reconnaisance
The first purpose-designed CBRN recce vehi-
cle, the German Fuchs carries an integrated
suite from Bruker Daltonics which can detect
radiation from gamma and beta sources and
most standard CW and BW. Fuchs were the
first British vehicles into Iraq in the first Gulf
War and have since been upgraded to be
arguably the most technologically advanced
vehicle of its kind in the world. They are
manned by a crew of four, Commander,
Driver and two Operators and are fully
amphibious, with a speed through water of

12th Chemical Company Soldiers operate equipment after receiving hands-on Training © US Army

A recent notable CBRN
mission was undertaken
by Israeli Special Forces in
September 2007, in a daring
on the Al-Kibar nuclear
facility in Syria

Yongsan firefighters display one of the new chemical suits. The Yongsan fire department now has
10 "level A" suits, like the one here, that lock out chemical vapours and 40 "Level B" suits for 
support operations © USAG-Yongsan
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10 kts. The Fuchs forms part of the armoured
arm of the Joint CBRN Regiment which facil-
itates freedom of movement while the Land
Forces advance.

The Biological Defence System (IBDS) suite
aboard reconnaissance vehicles includes
Smiths Detection’s suite of detectors and sam-
plers include both biological and chemical
units, with the Human Computer Interface
provided by EDS (Electronic Data Systems).
IBDS is a self-contained, medium mobility
system, and is air-transportable. The US sys-
tem, the Long Range Biological Stand-off
Detection System (LR-BSDS) employs LIDAR
technology to detect, track andmap large area
aerosol clouds with particles larger than 1
micron at ranges up to 30km.

Protection for CBRN units
The key system in CBRN for all forces operat-
ing on reconnaissance and weapons delivery
missions is personal protection, which is lim-
ited by the need for mobility in all military
operations. The need to operate in personal
protective equipment (PPE), especially in the
Gulf climate and the difficult terrain of the Af-
Pak theatre, is coupled with attempts at close
contact with local populations in order to win
‘hearts and minds’ - which is difficult while
kitted out in CBRN PPE. And as IEDs remain
the main, constant threat, individual protec-
tion may be of even greater importance than

detection equipment - as a roadside bomb or
suicide attack comes without warning. There
is no time to look at screens - only seconds to
mask-up and don PPE.

Continuously protected operation would
be the only sure way of surviving the kind of
no-notice threat posed in this type of envi-
ronment but remains unworkable. While
early warning is not feasible widely dis-
persed individual detectors can offer valu-
able alarm information to those downwind
of affected victims, allowing others time to
mask up. The ST53 multi-role RPE system
developed by Avon Rubber is deployed by
Special Forces and specialist CBRN units. It
combines tactical self-contained breathing

apparatus (SCBA) with the Avon M53 mask
to enable troops to enter a hot zone using
SCBA (positive pressure) and switch to filter
mode (negative pressure) for extended pro-
tection once the atmosphere is less lethal.

Training and exercises
Responding to threats relies on understanding
capabilities and limitations of the equipment
and know-how to use data obtained with it -
allowing the planning and safe execution of
operations in a toxic environment. Units are
trained to identify likely locations of CBRN
sources during the mission analysis phase of
an operation, rather than by accidentally
encountering them during the operation itself.

Much CBRN training has focused on 'clas-
sic' warfare agents such as sarin nerve agent.
But today’s insurgents are more likely to use
a more widely available toxic chemical.
CBRN troops being trained have to test pro-
tection against toxic agents in live agent train-
ing while wearing PPE. In terms of crossover
with IEDs, Explosives Ordnance Disposal
(EOD) personnel cannot be swapped one for
one with CBRN personnel, as EOD personnel
generally becomes part of the counter-IED
cell during deployment. They do not belong
to the CBRN section unless the CBRN section

A CBRN exercise was
conducted in May 2009
as part of US 1st Special
Forces Group (Airborne)
training exercises held
every spring to train ROK
troops in unconventional
warfare techniques

CBRN noncommissioned officer in charge for 2nd Battalion, 227th Aviation Regiment, 1st Air
Cavalry Brigade spraying safety foam as part of CBRN training © US Army
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A U.S. Special Forces Soldier assigned to 1st Special Forces Group (Airborne) jumps from an MH-47
Chinook helicopter during maritime operations training near Chinhae, Republic of Korea, March 20,
2009, with ROK Special Operations Forces © US Army
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is assigned the C-IED mission.
The US 1/25 Stryker Brigade Combat

Team, however, formed a partnership with
EOD attached support and assuming the role
of a weapons intelligence team (WIT) to
quickly respond to a CBRN mission. EOD
personnel used the reconnaissance platoon
for augmented security, intelligence collec-
tion and, when necessary, CBRN response.
Adapting CBRNE structures and capabilities
to the modular force will ensure that CBRNE
forces are available alongside warfighters in
the future, according to Lt Col Pete Lofy of
the US Army 48th Chemical Brigade.

South Korea: Operation
Balance Knife
A CBRN exercise was conducted in May
2009 as part of US 1st Special Forces Group
(Airborne) training exercises held every
spring to train ROK troops in unconvention-
al warfare techniques, which requires exten-
sive planning and coordination of air and
land assets of the Korean and American mil-
itaries and is codenamed Operation Foal

Eagle. These exercises have been stepped up
in the face of the growing missile and
nuclear threat from North Korea. The units
involved were the 1st Area Medical
Laboratory, the 110th Chemical Battalion
(Technical Escort), the CBRNE Analytical
and Remediation Activity, ROK Chemical
Special Forces and the ROKMobile Analysis
Laboratory.

The CBRN component of the Operation, a
complex operation to secure a suspected
chemical weapons laboratory, took less than
12 hours to execute and began with joint
forces going on foot patrol for several kilo-
metres through the Chiri Mountain range,
among the tallest on the Korean peninsula.
After reaching the site and establishing an

observation position, a separate troop ele-
ment linked up with vehicles that rapidly
escorted the assault and CBRN teams into
position. After the Korean and US operators
secured the site, the CBRN team moved in to
assess the simulated chemical scenario. A C-
130 Hercules aircraft outfitted with special
equipment was used to transport individu-
als exposed to the chemical or biological haz-
ard on a longer flight to another destination
to treat simulated casualties. The team land-
ed and was treated by waiting medics.

Differences observed between South
Korean and US specialist units included
ROK CBRNE soldiers concentrating on
speedy results whereas the US applies a
more deliberate process, including several
administrative steps to ensure the chain of
custody of materials, which may turn up
valuable intelligence revealing the extent
and capabilities of an enemy WMD pro-
gramme. This would in turn lead to the dis-
covery of other WMD sites or to the arrest of
scientists or others involved in the building
of illegal weapons.

The first purpose-designed
CBRN recce vehicle, the
German Fuchs carries an
integrated suite from
Bruker Daltonics
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