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THE CW THREAT

The CBW spectrum illustrates the range of materials
that could be used as CBW agents

Toxic Major CW Emerging
industrial agents CW agents
chemicals
(Tics)
HCN vesicants developments
from
Phosgene nerve agents  ,.rmaceutical

dlofne  pevho | Epesione
chemicals

ammonia

Moscow Theatre Siege

e n October 2002, a fentanyl derivative
was used to release ~800 hostages held
by Chechen terrorists in a Moscow
theatre

— at least 129 hostages died as a result
of the agent used
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DoD Chemical & Biological Defense Program

2t

+ Established by Congress - 1994 National
Defense Authorization Act, Public Law bk
103-160
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+ Consolidates all DoD Chemical and
Biological (CB) Defense Efforts into
Defense-Wide Funding Accounts
Overseen by a Single Office Within tines::
Office of the Secretary of Defense

+ Established the Department of the Army
as the Executive Agent

+JPEQ-CBD Portfolio consists of 50%
non-medical equipment (CBRN Individual
Protection, Detection, Force Protection,
Decon, etc.) and 50% Medical
Countermeasures (Vaccines, Medical
Treatment)




Goal 1: Proy es fo the
'»‘-*‘Drfig!‘.'.cr o ce ne r .'101‘c]| risk.
Field and sustain require -
within budget and on schcnulz to me‘:i Joint
Acquisifion Objectives.

Goal 2: Reduce force management risks through
r'nhcmc-" d Joint CBF’ 1y =ducation,

e a Joint CB
dcle.ua foica H‘lrouglw the CBRN education and
training and exercise initiative.

Goal 3: Develop fransformational CB defe
technologies to reduce future challenges risk to
DoD operations and forces. Develop and
support an S&T base program that integrates the
DoD and other federal ogency CB defense
research efforts.

Goal 4: Reduce insfitutional risk by improving
DoD CB defense management practices —
become a high performance organization. Fully
implement continuous process improvement
methods within the DoD CBDP
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[j# 9 Dr. Matt Chinn i‘éf’?gfﬁg " An introduction to CBR S&T | iﬁf’l

CBR CBR

cER e Prefective Measures Threat Reduction
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Managemert Assessmert

Hazard Operational
Mariagamart Analysis

Medical Counter
countermeasures Praliferation
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CBR S&T Programme Direction

Strategic changes

« Greater emphasis on pre-event

« Drive to take a cross-govt approach

« Shifting the balance of innovation vs applied R&D

Thrust areas
* CBRN Disablement

= Sense Bio/bio-surveillance
- Diagnostics
» Emerging threats
+ Bio-medical countermeasures

* Maintenance of the Strategic Sovereign Capability
at Dstl Porton Down

+ 2012 Olympics
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Exploitation of S&T and where
industry is involved :

Assessment

<

Tech transfer Into service
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TECHNOLOGIES UNDER DEVELOPMENT

Detection systems

» Sensitive, Selective/Specific , Reliable, Rapid
* Miniaturize, 24X7 stand alone NBC detection system
» Standoff detection capability against C & BWAs

Protection

» Safe & Effective Radioprotectors, Decorporating agents
» Light weight , breathable, self cleaning & durable NBC proof

clothing
» Advanced NBC Canister
» Mobile & Inflatable NBC shelter
» NBC proof food packaging
» Regenerative Filter

Decontamination

» Nanomaterials based effective NBC decontamination formulations
+» Light weight portable NBC decontamination equipment.
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Signatures of current/emerging threat

Goal
Full threat spectrum coverage for
all threat materials

In-service Detection | 1 €chnology Options Complementary
Capability Technologies to IMS

(vapour) (condensed) (all phases) (all phases)

Fundamental Signatures
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Chemical Weapons on Surfaces

Chemical Weapons on Surfaces

N

drywall

M“
inoleum

400 600 800 1000 1200 1400 1600 1800 2000
Raman Shift (cm-')

L7 M [ S 2ok R

e %F[Hl?ﬁ dE]- 'lﬁurﬂn ﬁ'ﬂp’@?gﬁw [RSAFE s YA 18 S 5f=, ]
EI%LFF Fﬂ’ﬁfﬁgﬁ'&@+ﬂ“’ EZP Wrplitig b el R (IR P TR LR IR
WhER== AR -

fI FJ'JH e v (I [ = 1%l A TR 5 A %qﬁ'F@F(Ion mobility spectrum> IMS)
Eb= o BEJRIFET = R %ﬁﬁ ph U TR PRI i S AR STTHIRE > SN0 5
I R PR IS ST R ~ BRI GBS A ST > IMS
P fﬁ*fﬂ%ﬁﬂl’“‘%ivﬁ‘?ﬂﬁ?ﬁ?ﬁﬂﬂ@? folgle s TURCELRLES S A T [fil 5 FRIEES o FERH 1182
AU O Bl B SR PIRTE S )T T I 19 ’5[[7@ RaZ 7 - WA (lon source)

% 18F = 41 F



T?g fﬁ[ﬁ%;ﬁ*ﬁ%@%ﬁ' [~ (1164 38 £ lonization region)[fij 2% * =~ It (Reaction region)[* | » F [ F& 1

}%ﬁ : iﬁﬁﬁiﬂiﬁf —“T ff[ V(i Fp9 S = 5 BTk 38 £ Drift region) » F |77} r.JL[ i

| ——Emerqing Threat Material ] *2m range
+ 20 pl threat material
:

z
7]
g
£
B
°
w
E
o
2

0.0

T T T v T T
1400 1500 1600 1700 1800
Wavelength / nm
T 20november 201 = SOTOTET 5 Dl
s ey == winisry
dskl! = UNCLASSIFIED =

i 18 5 IS G (S

. Reaction Drift Region 10 cm
Region 5 cm

Gas Exit ‘

Inlet

Drift Gas

i 19 B LR

e IREEZE LT EA IMS (IR (R 20) 5 g s - U VG

PR = AP Vet iy =s S22 R Pl RO R G (R o - TJIRE (SRR > |y

FRH BN T (Glow discharge)ElszjﬁﬁEﬁﬁﬂf%ﬂii LI B s 3 > ERTRE S (R
B 2B PR TR S RS-0 o ] T R e R R -



How can IMS be improved?

Aternatie T
Mult-capilary s Cleton
columns mMetods
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Sense - Radiological

* Goals
= shortterm: Upkeep of
current in-service equipment

— medium term: limited Update
to refresh systems in the.

- long term: converge
operational equipment and
that used for UK Defence
Health and Safety purposes
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Don’t Re-invent the Wheel mmnmm\:«::- m@¢
'-n_. -

Monica Remote Case Entry System

Imnvasive Technology
Remote operation
Automatic seal with no contents leakage

Drill, Detect, Dispose.

www.mmic-eod.couk wwwnnl.couk

Combined Systems Capability m.www:;. U‘m;;"

Current Capability
20mm Shielding o

360° Detection
! ) V4
Single skin targets [/
All materials ! ;' |
Continuous sealing ' /.-’ '
Limited RSP capability ‘\_\" &
\\_ e

vawwe.mmic-eoth.couk vwwwennl.co.uk
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Electrowetting:

produces high concentration sample in a single droplet

transfers in a small volume what has been collected by electro-
precipitation

New generation of low burden, high scale of issue, personal
collection / sampling systems based on a two-tier electro-
precipitation and electrowetting approach

dst'l 30 November 2011 A2 Datis part of the
@ Detl 2010 "% Ministry of Deferce
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(NBC Respirator) ~ EZF% FUPFE 15! (Integrated hood mask) ~ £ % [ Vi, i#(NBC canister ) ~
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INDIVIDUAL PROTECTION

NBC Respirator Integrated Hood
Mask

Leak tester NBC Canister
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in associated with high ambient temperature
ical activity
e of core body temperature (T.) and

Physiological trials

» Heat exercise stress trials of the IPE
concept TDP demonstrators were
undertaken at 40°C, 30% RH

» Four studies undertaken. In
each case, subjects walked
for up to 85 minutes on a
treadmill at a standard
workload

— typical of the workloads
or ground activities for
all aircrew and activities
undertaken by rear
crew.
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Development of advanced textile and polymeric
materials for NBC individual protective equipment

CNT , fibers, micro
coils nanofibre

» Composite fabrics with
sandwiched polymeric filter
for impermeable applications

»CNT, organic /inorganic salt
glass fibres,Silver nano particle
impregnated fibers for
protection against
Fallout,Thermal and Bio
protection
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“Repeated 4 Phases Procedure”

@ Activity

@ Application

$X34 DECON LAYER

= I i I
| |
1. $X34 application on 2. Agent solubilization and
contaminated surface diffusion into the decon
laver

ﬁu

@ Removal @B ification™ DiSposal
o e el £

L
D¢ - NO! Tangential AGENT removal ¢
[ ]

3. Agent trapped is removed by 4. Safely destroyed by BX24
vacuum device or properly disposed of

SX34 removes substances with wide range of polarity (from water to oil) on many
different substrate.

[ 32 SX34 &y ERH H R

t Karcher Futuretech “*Fi| Dr. Markus Kostron fi¥ " Decontamination of sensitive

equipment Challenges and solutions | i@fml > PILRLAR B S 2k S 5 AR R 1
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FUTURETECH
.,\‘. Vacuum based C decon technology rrreerwe

® by removing chemical
warfare agents up to 10 gin*

oo |~ bl evapolating
anddesorption from the
sl ’ , - stirface of the equipment .
e & immobilization of the
3 t 5 | CWA vapgurinthe CBRN filter
H yd L it
§ " S/ —wer |' § | @  temperatures upto 70°C
i / —e £ | fimited bythe thermal
" 70°C w 1" resistance of the personal
- equipment
™ /n ™ ™ e P *  vacuum downto 1Pa
o / Tenpers (€ - mmzow;c :nessme of VX: 14 Pa

Souron Pl 311 5. Poiertisl Midary Chwsscal Bckogeal Agants and Compounds
"

GD HD VX

Volatility [mag/m?] 2060 625 16

[f! 33 70°C ™ AL L

.,\.I Vacuum decontamination modules EUTURETECH

Kiércher Group

VDM 135 Product family

1 main switch/ emergency off

2 process start button

3 signal lamps filling nozzle
for B decon agent

4 display for chosen program,
remaining time, current

pressure etc. VOM 135
manometer LxWxH: 900800 x 00 mm
filling nozzle for B decon agent P; TKW

M 400kg

vacuum chamber,
capacity 135 litres
guidings for basket for sensitive
equipment

10 front door with handle for white
and black side

5
6
7 infrared emitters
8
9

Free programmable process parameters
- body temperature: ambient up to 200 °C
- surface temperature (direct heating by IR-emitter) up to 150 °C 5
- preheating time, several process step times and flush times VDM 265

with associated evacuation levels EXWRL 1200 E0D 1650 mm
- B decontaminant dosing, controlled by the partial pressure increase M 650 kg
- self decontamination and recovery programs

© 04102011, Dr. M. Kestron: Kircher Futuretech GrmbH www kaercher-futuretech.com page 18 ;RDAP : :f:;‘
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Knowledge Management

= Specifically for the management of a
Chemical, Biological or Radiological event 3

= Tools required to aid decision makers
across the event chain

B ") @Crown Copyright 2011 Ratl ol
‘dstl] == UK UNCLASSIFIED G5) Wiy oroeicnes

q%ﬂl 36 FE (7 %’ﬁlﬁymmﬁﬂa

Incident Management: ATP 45

« NATO doctrine determining
hazard area based on
release information

» Three levels of

— Simplified
- Pen and map
— Detailed

» Man or Computer
— Enhanced

« Computational

[ﬁf 37 %59 ATP-45 Y[l - |
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Principle of operation of the LCD3.3

COROMNA DISCHARGE
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0830 - 1000
1000 - 1005

1005 - 1015

1015 -1030

1030 - 1100

1100 - 1130

1130 - 1200

1200 - 1230

1230 - 1400
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1430 - 1500

1500 - 1530

1530 - 1600

1600 - 1630

1630 - 1700

1700 - 1730

1730 - 1800

1800 - 1830

1830 - 1945
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Tuesday 4 October 2011

Registration and Coffee
Conference Administration
Michael Hewetson OBE, Director Symposia at Shrivenham
Welcome and Introduction to the Defence Academy of the United Kingdom
Brigadier Mark Lacey, Head of Technology Division, DA-CMT
Introduction to CBRN Symposium 2011
Patrick Hargreaves, Chairman CBRN-UK
SESSION 1 Chair: Chris Abbott

The CBRN Threat

Steve Eley, Dstl

JPEO-CBD and the Importance of Innovation in Acquisition

Brigadier General Jess Scarborough, JPEO CBD, US DoD
A US Homeland Security Perspective

Dr Thomas Cellucci, US Department of Homeland Security
Current UK CBRN Operations

Squadron Leader Tony Field, 26 Squadron RAF Regiment

Buffet Lunch kindly sponsored by

SESSION 2b Chair: TBA
DETECTION

SESSION 2a Chair: Doug

MacMillan
DECONTAMINATION

Innovative Decontamination of Large Surface
Areas and Sensitive Surfaces
Dr Renato Bonora, Cristanini SpA, Italy
Green Decontamination: A New Approach to
Efficient Biological Decontamination
Dr David Crouch, PDX

The Next Generation in Handheld Radionuclide
Identification —

Fred Facemire, Smiths Detection, USA

The Detection and Mitigation of Shielded Nuclear
Sources for ‘Dirty Bombs’: Innovative Technology
Through Cost Effective Collaborations

Dr Stephen Sales/Owen Horsfell, MMIC/NNL
NATO D/104: A Capability Framework to Promote
Innovation in Sense (Radiological)

Richard Stansfield, Serco

Decontamination of Sensitive Equipment:
Challenges and Solutions
Dr M Kostron, Kércher Futuretech GmbH, GE

Afternoon tea kindly sponsored by
SESSION 3 Chair Brian Clesham

The Biological Surveillance Collector Systems (BSCS) Project
Neil Jarvis, CBRN Joint Delivery Team, Defence Equipment and Support

FP7 CATCH Project

Freek-Jan Toevank, IB Consultancy

FP7 Project Practice

Dominic Kelly, CBRNE Ltd

FP7 Psychosocial Support for Civil Protection Forces coping with CBRN

Barbara Blanckmeister, German Federal Agency for Technical Relief 'Development of
Competencies'

How CBRN Provides Other Benefits

Tim Otter, Marshall Land Systems

Reception kindly sponsored by
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0900 - 0930

0930 - 1000

1000 - 1030

1030 - 1100

1100 - 1230

1230 - 1400

1400 - 1430

1430 - 1500

1500 - 1530

1530 - 1600

1600 - 1630

1630 - 1700

1700 - 1720

1720 - 1930

1930 - 2300
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Wednesday 5 October 2011
SESSION 4 Chair: Tim Otter

The CBRN View from NATO ACT
Lieutenant Colonel Frank Kaemper, WMD/CBRN Policy, Allied Command Transformation

Title TBC-
DTRA

An introduction to MOD CBRN S&T
Dr Matt Chinn, Dstl

Morning Coffee kindly sponsored by

SESSION 5b Chair: TBA
PROTECT S&T (Dstl)

SESSION 5a Chair: Nancy
Pallares
INFORM S&T (Dstl)

MOD Research Requirements MOD Research Requirements

Andy Bowditch Phil Packer
Sense Bio Research Programme Physical Protection Research Programme
Dominique Despeyroux Chris Willis

Sense Chem & Rad Research Programme
Stuart Ross

Knowledge Management Research Programme
Veronica Bowman

Portable Integrated Battlefield Biological
Detection Technology TDP

Dstl TBC

Hazard Management Research Programme
Norman Govan TBC

Aircrew Protective Equipment & Detection TDP
Richard Coombes

Buffet Lunch kindly sponsored by

SESSION 6 Chair: Stephen Johnson

Restructuring of the MoD’s Chemical and Biological Sense Programme
Neil Jarvis, CBRN Joint Delivery Team, Defence Equipment and Support
Physiological Assessment of Police Officers Whilst Working in CBRN PPE
Sam Blacker, Optimal Performance Ltd

Biomimetics: Can Nature Inspire New Technologies for CBRN?

Dr Richard Bonser, University of Reading

Afternoon tea kindly sponsored by

SESSION 7 Chair: Patrick Hargreaves

UK MoD CBRN Sector Transformation - An Innovative Partnering Approach to Capability Delivery
Forbes Paterson, CBRN Joint Delivery Team

MOD CBRN Capability Development

Air Commodore David Stubbs, Head of Special Projects & CBRN Capability, MODUK

CBRN Challenges for the UK Government

James Brokenshire MP, Parliamentary Under Secretary of State for Crime and
Security TBC

Delegates transported to Blunsdon House Hotel, Brook Madison Hotel and Jury’s Inn, change for
dinner and transported back to the DCC

Formal Dinner kindly sponsored by
and



0900 - 0930

0930 - 1000

1000 - 1030

1030 - 1100

1100 - 1130

1130 - 1200

1200 - 1230

1230 - 1330

1330 - 1340

1340 — 1400

1400 - 1420

1420 — 1440

1440 - 1510

1510 - 1530
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SESSION 8 Chair: Nigel Holmes

Home Office CBRN Innovation
Seamus Tucker, Home Office

Title TBC
Professor Richard Lacy, Centre for Applied Science and Technology (CAST)

Lessons from Japan’s Nuclear Disaster: Protection for First Responders and Population from Nuclear
Fallout
Dr Ronald DeMeo, Radiation Shield Technologies, USA

Morning Coffee kindly sponsored by

SESSION 9 Chair: Paul Taylor

CBRN: Responding to the Information Age
Brian Clesham, SVGC

The use of Social Media in a CBRN event
lan Cameron, lan Cameron Media & Communications Ltd

Injecting Innovation into CBRN Knowledge Management

lan Griffiths, RiskAware Ltd

Buffet Lunch kindly sponsored by

SESSION 10 Chair: Tony Rowe

An Introduction to Education and Research at Cranfield
Dr Matthew Healy, Cranfield University

Preliminary Analysis of a CBRN Incident Scene to Support Urgent Decision Making
Andrew Johnston, Cranfield University

Stand-off Detection of Radiological and Nuclear Threats
Major Mauricio Silva, Brazilian Army and PhD Candidate Cranfield University

Improving Resource Allocation with Better Threat Modeling
Stephen Johnson, Cranfield University

Emergency Medical Preparedness for Terrorist Use of an Improvised Nuclear Device
Jerome M Hauer, President/CEQ, The Hauer Group, USA and PhD Candidate Cranfield University

Closing Remarks
Patrick Hargreaves, Chairman CBRN-UK



