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Complexity of Activities During
CBRNE Consequence Management

Search & Rescue

Detection &

Restoration Identification

Investigation

Medical

Decontamination Countermeasures

Mitigation/EOD
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Joint Goals of Consequence Management
and Chemical Safety&Security
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Chemical Safety and Security
Continuity & Transition of Implementation

5 Pillars
mPrevention

[]
mResponse
mRecovery/Restoration

mImprovement
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Consequence Management
Process
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Fire at Plastic Processing Plant
(08.04.2011) Chropyné
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http://media.novinky.cz/327/263275-original1-q9gme.jpg
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Fire at Plastic Processing Plant
(08.04.2011) Chropyne
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Fire at Plastic Processing Plant Site
08.04.2011)Chropyne
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Plastic Processing Plant Site at
Chropynée
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Toxic plume area

7B hropyns j ) Plume contains a hundreds of ¢
11-12.04.20/{1 hazardous chemical substances
== ' generated during burning of PVC
and other plastic material
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Toxic plume from Plastic Plant Site

fire
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Long distance toxic plume affected
area 09.04.2011
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" |
Fire at Tires Recycling Plant
(2008) at Uh. Brod
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" S
Tires Depot in Recycling Plant
at Uh. Brod

ENVO012, Jaro 2012 b 16
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Two large fires at tires depots
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" S
Location of burned tires from
ensilage booth (2008) at Bojkovice
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Test of 1 Ton Chlorine release
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" S
Test of 1 Ton Ammonia release
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" S _
Tires Recycling Plant Fire
at Uh. Brod
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" S
Tires Recycling Plant Fire
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Plastic Wastes Recycling Plant
Fire at Chropyne

Approx. 2500 MT of plastic
material burned out
Fire lasting for 5 days

(©) .

Sl ENVO012, Jaro 2012



Long distance of
polutants/contaminats transfer
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" S
Weakest Links In
Chemical Safety&Security

MEDICAL EMERGENCY AND
HEALTH CARE SYSTEM

PUBLIC AWARENESS AND
PREPAREDNESS

LACK OF INTERAGENCY
COOPERATION
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Exposure of Firemen and Public to
“Cocktail” of HazMat
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Scale of HazMat Event
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Health & Safety Concerns
PPE Level ,Real” vs Level A"




" S
Health & Safety Concerns

ENVO012, Jaro 2012
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" N
Correct Behavior in Contaminated
Environment (Recon/Detection/Sampling)
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Intervention Response On-site
in Contaminated Zone

ENVO012, Jaro 2012



Emergency Decontamination Prior
Protective Mask Donning

ENV012, Ja



=
System detekce-varovani-identifikace
CBR nebezpecnych latek

m  Systém detekce-varovani a identifikace CBR latek
poskytuje zivotné dulezité informace o typech a
hodnotach CBR latek v prostredi za ucelem:

1. Zabezpecit varovani o pouziti/uniku nebezpecnych
CBR latek

2. Zjistit a overit typ,hodnoty a rozsah kontaminace

3.  Monitorovat hodnoty CBR kontaminantu v prostredi po
iIncidentu

4.  Stanovit zbytkovou kontaminaci na
dekontaminovanych povrsich a prostredi

33 ENVO012, Jaro 2012



"
Detekce a monitoring chemickych latek

(dGvody pro monitoring)

Duvody:

34

>

vV V VY

vV V VYV VY

Poplach a varovani
Prevence expozice / negativni zdravotni ucinky
Nutné pro prvni pomoc a terapii

Vyhledani zdroje / rozsah kontaminovaného
prostoru

|dentifikace chemické latky

Kontrola ucinnosti monitorovaciho opatreni
Kontrola dekontaminace

Provedeni rozhodnuti a dalsich Cinnosti

ENVO012, Jaro 2012



" S
Detekce a monitoring chemickych
latek

Pozorovani prostredi
Viditelné oblaky
Symptomy u zvirat
Odbarveni listi
Olejovité kapky, skvrny na povrsich

Muni¢ni pozustatky, nevybuchla munice, barevné
znaceni

Pozorovani osob
Pachy, vuné

Znaky a symptomy zasazeni(drazdeni oCi, pokozky,
dychaciho traktu)

35 ENVO012, Jaro 2012
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"
Vnejsi znaky napadeni

37 ENVO012, Jaro 2012
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Organoleptlcka detekce

38 ENVO012, Jaro 2012



" I
Atypicky zapach/vuné latek

m Zkazena vejce m H,S

m Zelena kukurice m Fosgen

m Cesnek/hofgice m Sulfidovy yperit
m Muskaty m Lewisit

m Horké mandle m Kyanovodik

m Zeli m VX

m Kafr m Soman

m Redidlo m Sarin

m Ovoce m Tabun

39 ENVO012, Jaro 2012



"
Organoleptické koncentrace

mg/m?3

Br-benzylCN | Drazdi dfive | jablon. kvét Fosgen 4.4 ztuchlé seno

zelena kukurice
Cl-acetofenon | 0.2 ovocny Chlorpikrin 73 pichlavy
Clark | 0.3 ovoeny Difosgen 8.8 Ztuchlé seno
Clark I 0.3 mandle Chlor 10.0 Stiplavy
Br-aceton 1 0.5 ostry Lewisit 140 | muskaty
Metyldick 0.8 Stiplavy Soman Kafr
HCN 1.0 mandle VX 0
Yperit 1.3 cesnek N-yperit ryby
Clkyan 25 drazd CS, CR drazdi-stiplavy
adamsit

40 ENVO012, Jaro 2012
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" N

MATRICE ZNAKU A S‘t’.‘&lPTD.‘sIﬁ EXPOZICE
CHEMICKYMI LATKAMI

A-nervovéparalytické

B-zpuchyiujici Pozorované znaky a symptomy zasafenych
C-kvanidy osob se oznaci kifZkem v priazdnych bufikiach
D-dusivé matrica; (= tﬁcdé_ buﬁk}' se rr:v}'p]ﬁujfj.
E-drazdivé Numericky soudet indikaénich bodd se napise

na konci matrice a porovnid s maximalnim
poctem bodu indikace a vyjadii v %.

£naky a symptomy Skupiny toxickych latek
zasaZenych osob AlB]lC]ID]E
Vzhled osoby
VycZerpanost
Ziskuby
Svalové zaZkuby
Lachvaty kieci
Koma
Krviceni z dst
Kaslini
Ky chédni
Zyraceni
Kuze
Cyantza
Sedé okoli odumielé kuze
Bolestivd, draZdiva
Lepkavid
Poceni lokilni nebo celkové

[ Pocet pozorovanych osob |

Oci

Malé zornice

Mormélni, velké zornice

Spontinni zav irdni

Slzeni

Pileni, drazdéni

Bolest hlavy, bolest kolem o&i

Zatemnélé vidéni

Rozmazané vidéni

Pilivi bolest v ofich

Farudnuti

Dychani

Kaslani

Mosni sekrece

Tlak na hrudi (zkriceny dech)

Pdleni, driazdéni v nose

Kardiovaskularni stav

Pomala srdecni frekvence

Rychld srdeéni frekvence

Larivani

Defekace

Zaludeéni nevolnost

ENVO012, Jaro 2012

Pocet bodu indikace pro latky A C D E
Maximdlni poéet bodu indikace | 26 23 11 16
Procenta zjisténych indikaénich
bodil (napi. A/26 x 100= %)

43
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DetekCni principy

Kolorimetrie

Plamenova fotometrie/fotoionizace
Spektrometrie pohyblivosti iontu
Enzymologie

Chromatografie plynova/vrstvova
InfraCervena spektroskopie
Hmotnostni spektrometrie
Neutronova indukcCni spektrometrie
Ramanova spektrometrie

ENVO012, Jaro 2012



- S
UrcCeni detekCnich pristroju

m Detekce na miste m Primé vyhodnoceni
m Detekce a m Odbér vzorku a
monitoring prostoru nasledna analyza
m Dalkova detekce a
monitoring

m |dentifikace na misté

45 ENVO012, Jaro 2012



" S
Detekce a monitoring chemickych
latek

Volba prostfedku detekce a monitoringu zavisi na:
u Typu chemické latky

u Fyzikalnim stavu (plyn, pary nebo kapalin)

u Pozadavek na detekcni citlivost a presnost

u Rychlost detekce/potreba stalého monitoringu

u Vnejsi teplota, vihkost, srazky, vitr

u Typ kontaminovaneho povrchu

u Charakter falesné pozitivni a negativni detekce

u BezpecCnost detekCniho prostfedku (napr. vybusné
prostredi)

46 ENVO012, Jaro 2012



"
Detekce a monitoring chemickych latek
(faktory ovlivnujici expozici)

Fyzikalni vlastnosti Vnéjsi podminky:
chemické latky:

m Plyn, pary, kapalina = Smér a rychlost
m Hustota par/t&kavost ~ Vetru

m Charakteristické m Teplota
chemické m VIhkost
skupiny/atomy v m Srazky
molekule

m Charakter povrchu

47 ENVO012, Jaro 2012



Detekce a monitoring chemickych

latek

Byt si védom ze:

48

Pri nizkych teplotach (< 10°C) je obtizne detekovat malo
tekave latky ve forme par

Je nutné sledovat ohrozené prostredi take podle
vnéjsich znaku/znamek kontaminace

Provadet pristup ke kontaminovanému prostredi
zpravidla po smeru vétru

V pripade postupu proti vetru, pouzit stupen ochrany A

Kontaminovane prostredky jsou zdrojem sekundarni
kontaminace

ENVO012, Jaro 2012



" SN
Detekcni limity

Relative Lethality & Detection Thresholds (in ppm)

GA
GB
GD
VX

AC

CK

L

CX ¢

Cl ﬂ
0.0000001 0.000001 0.00001 0.0001 0.001 0.01 0.1 1.0 10.0 100.0 1000.0
o T | [ e

Above IDLH ——

Domesiie:
p’reparedness

DPT 7.0

49 ENVO012, Jaro 2012



Kategorie detekCcni metod

m Princip detekCnich metod chemikalii je
zalozen na interakci sledovanych molekul
nebo atomu molekul s jinymi chemikaliemi,
katalyzatory nebo s vybranymi spektry
zareni. Doprovodneé zmeny jsou
vyhodnocovany:

m neelektronicky
m elektronicky

50 ENVO012, Jaro 2012



"
Detekce a monitoring chemickych latek

(duvody pro monitoring)
Duvody:

» Poplach a varovani
Prevence expozice / negativni zdravotni ucinky
Nutné pro prvni pomoc a terapii

Vyhledani zdroje / rozsah kontaminovaného
prostoru/hranice

|dentifikace chemické latky

Kontrola ucinnosti monitorovaciho opatreni
Kontrola dekontaminace

Provedeni rozhodnuti a dalsich Cinnosti

vV V VY

YV V V VY

51 ENVO012, Jaro 2012



Ukoly priizkumu

m Mezi 5 zakladnich ukolu CBR pruzkumu
nalezi:

m Detekce

m |dentifikace

m /naceni

m Hlaseni

m Odbér vzorku

52 ENVO012, Jaro 2012



" S
Detekce a monitoring chemickych
latek

Volba prostfedku detekce a monitoringu zavisi na:
u Typu chemicke latky

u Fyzikalnim stavu (plyn, pary nebo kapalin)

u Pozadavek na detekcni citlivost a presnost

u Rychlost detekce/potreba stalého monitoringu

u Vnéjsi teplota, vihkost, srazky, vitr

u Typ kontaminovanéeho povrchu

u Charakter falesné pozitivni a negativni detekce

u Bezpecnost detekCniho prostredku (napr. vybusnée
prostredi)

53 ENVO012, Jaro 2012



Detekce a monitoring chemickych

latek

Byt si védom ze:

54

Pri nizkych teplotach (< 10°C) je obtizne detekovat malo
tekave latky ve forme par

Je nutné sledovat ohrozené prostredi take podle
vnéjsich znaku/znamek kontaminace

Provadet pristup ke kontaminovanému prostredi
zpravidla po smeru vétru

V pripade postupu proti vetru, pouzit stupen ochrany A

Kontaminovane prostredky jsou zdrojem sekundarni
kontaminace

ENVO012, Jaro 2012
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Protiklady detekCni pozadavku

Rychlost detekce m Realny Cas

Citlivost m Pod prah toxicity
Selektivita m Siroky rozsah

Zadna negativni det. m Faledna pozitivni det.

Bodova detekce
Snadné pouziti
Technol. Uroven

Detekce prostoru
NaroCna aplikace
Cena

ENVO012, Jaro 2012



DetekcCni prasky

ENVO012, Jaro 2012 56



S
DetekcCni prasky

m Princip rozpustnosti organickych barviv v
kapalnych toxickych latkach

m Barvivo (smes barviv) je nasorbovana na
praskovem nosici (kremelina, silikagel,
kaolin, bentonit) a pfi styku s toxickou
latkou jako rozpoustedlem vylouzi barvivo
Z NOoSsiCe projevujici se vyraznou barevnou

Zmenou

57 ENVO012, Jaro 2012



" S
Rozpousteni barviv s latkami

Latka Barvivo Zbarveni
Lewisit Kongo Cerven
Yperit Sudanova Cerven

VX

Bromkrezolatova
zelen

Soma/Sarin

Zluté barvivo

ENVO012, Jaro 2012
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" S
DetekCni prasek

S-yperit D
Kaolin 99,2% :
Sudanova #lut 36 0.4 % N-yperit D
Sudanova éerver 5G 0,4 % | ewisit -
Zbarveni zluté © Br-benzylCN -
Ole; _—
Benzen D
Benzin D
Voda D

59 ENVO012, Jaro 2012



Detekcni papirky

ENVO012, Jaro 2012 60



Detekcni papirky
Latka | Kongo | Dimetyl | Sudan | Krystal KBiJ,
cerven Zlut Cerven | violet
S-yperit 5
N-yperit
Lewisit

®

61
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Detekcni papirky

Auswertebilder fir Losterkennungsanstrich

Bild 32. losterkennungsanstrich nicht bespritht

Bild 33. losterkennungsansirich mit Stickstofflost bespriiht

Bild 34. Losterkennungsanstrich
mit anderem GelGndekampfstoff bespriht
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"
Detekcni papirky-tribarevne




" S
Detekcni papirky jako osobni
detektor

64 ENVO012, Jaro 2012



" S
Detekcni papirky

ENVO012, Jaro 2012



"
DetekCni papirky

ENVO012, Jaro 2012
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Tribarevny detektor

Zaveésny otvor

Ochranna snimaci
Folie

Ochranna félie zadni lepici
vrstvy

Detekéni plocha

% Barevné etalony

Yperit

VX-latka
ENV012, Jaro 2012



- S
Souprava detekCnich papirku
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" S
Vrstvova chromatografie

69
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Souprava kolorimetrickych
detektoru

ENVO012, Jaro 2012 '
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Detekce skutecnych bojovych
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h BOL na terénu

ENVO012, Jaro 2012
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Detekce skute




" S
Detekce skutecnych BOL na terénu
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" S
Detekce skutecnych BOL na terénu
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"
Detekce skutecné BOL

75 ENVO012, Jaro 2012



atky

isperze

Demonstrace d

v)'/bucm
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" S
Disperze latky vybuchem

77 ENVO012, Jaro 2012



| BOL

kapkam

Kontaminace terénu

ENVO012, Jaro 2012
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Kontaminace odevu po disperzi
latky vybuchem

ENVO012, Jaro 2012




"

Detekcni tkaniny

Chlorine

Sulphur Mustard




" S
Detekcni tkanina citliva na chlor

ENVO012, Jaro 2012



= B
Detekce Sarinu
fluoroscencnim oximem v UV svétle




Prukaznikoveé

trubicky (PT)




Biochemicka PT

W eigdd 1
1AL IR
J-J:llf‘,'ﬁ'.'_';‘(

s iy
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» BN
Barevné reakce
detekce kyanovodiku

p-benzochinon
O
2HON+ {b
kyanovodik
O
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Detekcni trubicka na fosgen

Order N
81 0152

Phosgene 0.02/a

Standard Measuring Range 0.02to1 [0.02to 0.€
Number of Strokes (n) = 20 /40

Time for Measurement app. 6 min /app. 12 m
Standard Deviation + 10 to 15 %

Colour Change white —> red

Ambient Operating Conditions

Temperature
Absolute Humidity

O to 40 °C
3to 1I5mg HO /L

Reaction Principle

COCI, + Aromatic amine —> red reaction product

Cross Sensitivity

Chlorine and hydrochloric acid lead to plus errors and , at h
concentrations, to bleaching of the indicating layer.

Concentrations of phosgene above 30 ppm will also le
bleaching of the indicating. layer.

Additional Information

High concentrations of phosgene will be not indicat
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" S
Prukaznikove trubicky na BOL

B
— GB.GD,VX
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" B
DetekCni souprava trubiCek pro
prumyslove skodliviny
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"
DetekCni souprava trubicek pro
prumyslove skodliviny
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tl detekce
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Kvantitativni detekce
prukaznikovymi trubiCkami
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Citlivost detek&nich trubi¢ek (mg/m3)

Nervové latky 0,05 HCN 0,5
S-yperit 1,0 Chlorkyan 0,5
N-yperit 1,0 BZ 1,0
Lewisit 1,0 CS 1,0
Fosgen 5,0 Chloracetofenon | (0,5
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Citlivost detekcnich trubicek

Nerve agent Detection limits
in air (mg/m?) in water (mg/1)
on surface (g/m?)
time of exposure
2 min. 20 min. 5 min. 30 min.
Sarin (GB) 1 0.0004 0.01 0.001
Soman (GD) 8 0.0002 0.005 0.0004
VX 0.05 0.0005 0.03 0.0003
GP 0.005 0.0002 0.005 0.002
Tabun (GA) 0.08 0.001 0.06 0.002
Cyclosin (GF) 0.003 0.0001 0.002 0.0001

ENVO012, Jaro 2012
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" A
Citlivost detekcnich trubicek

Agent Detection limit Tube The relative standard deviation for the tubes
mg/m? No. depends on the type of tube
Nerve agents 0.01 TT11 and will be approximately 20 - 30%.
GA, GB, GD, VX
Choking and blood agents 5 TT12 CG: phosgene
CG, DP, CK, AC DP: diphosgene
Mustard 0.07 TT13 CK: cyanogen chloride
(also Nitrogen Mustard) AC: hydrogen cyanide
Lewisite 0.7 TT14

ENVO012, Jaro 2012
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" S
Chemicky prukaznik CHP-71
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" S
Chemicky prukaznik CHP-05
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Biochemicka

detekce
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"
Inhibitory cholinesteraz

organofosfaty karbamaty
o R It
RO ~~
— N—C—X
rRo™ R~
organofosfonaty
Ro\ﬁ R, R'-H, alkyl, aryl
R‘/P_X
pyridostigmin
R: alkyl, aryl O _CH,
R -alkyloxy, aryloxy, XX \C/N\
substit. aminy | - CH,
X- CN, F, ClI, p-nitrofenyl, N+/ O
fosfodiester, S-(alkylamino)alkyl |
Z- O nebo S CH,
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"
Mechanismus inhibice cholinesterazy

Acetylcholin Cholin-mediator
(CHz)=N"-CH,-CH,-OH i

| 9 H,C-C-OH
(CHa)s=N'-CHz-CHz-0-C-CHa ?

| OH OH CH,-C-O OH

e +«—» | © —>
Enzym Enzym
|

1" _ Inhibitor i
70 OF /karbamat 21~
X  oH X OH
e «—» | © 3
Enzym Enzym Enzym Enzym
| fosforylovany HO
2
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" S
Schema aktivity cholinesterazy se
substraty

1. +AChE «—— [ACh*AChE] «____, ChOH+HA+AChE

2. HA-CoA + ChOH > + CoA

Cholinacetylaza
(Cholinacetyltransferaza)

3.Inh + AChE =—— [INh*AChE] — ChOH+HA

-acetylcholin,
AChE-acetalcholinesteraza,
ChOH-cholin,

HA-kys. octova
HA-CoA-acetyl koenzym A
Inh-inhibitor
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Cholinové substraty

H
1
N-—CH, [
ne s 7
CH

CH,

O

3

CH,

CH,

O
R .
H3cvlks/\/f}l—CH3 i

CH,
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Acetylthiocholin jodid

Butyrylthiocholin jodid

Propionylthicholin jodid



Ellmanova metoda stanoveni aktivity esteraz

o
e li
- —
I EHJ . -"’_,d'EH_a
CHz —CHz —N— CH

\“CHJ

Acetylthiocholin
(substrat)

2.

COOH

o

[l . ,
CHE  o—c-a. Kyselina octova

_l-

vH O )
TAG
SH

CHa —CH: — M CH:
h""‘h

Thiocholin

i

dithiobisnitrobenzoat

\ Zluty monomer | [ )
\ A 405-420 nm

5,5 -dithiobis(2-nitrobenzoova)kyselina \ RO _
DTNB-Ellmanovo €inidlo on—{  sH

+

102

5-merkapto-2-nitrobenzoova* /
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" S
Enzymaticka detekce s indofenolem

utyryl)cholineste

OH

Indofenylacetat Indofenol

103 ENVO012, Jaro 2012



" S
Biochemicky detektor
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" S
Biochemicka prukaznikova trubicka

DOLEFSERCE 9 min Doba reakce po 5. minutach
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DETEHIT- Biochemicky detekcCni prouzek
na nervoveparalytické latky

Citlivost DETEHIT pfi +20 °C a expozici 2 minuty

Sarin  1.10°mgll Tabun  8.10° mg/l
Soman 8.10° mg/l VX 5.10~ mg/I

Imobilizovana
butyrylcholinesteraza Barevny etalon Substrat
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"
DETEHIT
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" S
Biochemicky detektor
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" S
Biochemicky detektor

Activate Wipe
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" S
Biochemicky detektor
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"
Biochemicky detektor
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" S
Biochemicky detektor
_ barevne varianty detekce
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Detektory na yperit a nervoveé latky

The mustard agent detector ticket con-
tains all reagents necessary including
the chemical heating system.

An easy to use ticket for checking if
mustard agent is still present after a
C-attack.

The nerve agent detector is a patented
enzymatic system with a high sensitivity
and a long shelf life.

An easy to use ticket for checking if
nerve agent is still present in air or water
after a C-attack. Possible to renovate.

rs K1Y 'J','J‘;L
.j_lmlgrllml A

DATA MUSTARD AGENT DETECTOR DATA NERVE AGENT DETECTOR
Detection limit / air: 0.1 Jme | 0,01 / m® with
Detection limit / air: 1 mg S m? with pump or adapter D:t::t:z: I:::t 7 :.::\ter' T :: 7 :‘"mﬁ ot 6o Stk i )
Exposimre; 10 strokes with pump or adapter Exposure: 2 minutes without pump
Development time: 2 minutes or 10 strokes with pump
- T Dewvelopmant time: 2 minutes
Temne.rature ange: FHOEE i Tamparature range: +40F G — -20° G
Shelf life: 20 years Shalf life: 5 years at + 25° G
Dimensiens Indicater: B0 % 33 % 18 mm {20 years at 187 C )
Weight including package: Approx 10 a Dimensions indicator: 80 x 28 x 10 mm
- Weight including package:  Approx 10 g
hiSH SR IUr a0 NSH §665-23-258-4107
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" S
Biologicky-detektor
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" S
Biologicky-detektor




" S
Polni prenosna laborator

Kaps@ovane reagenty
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" SN
Polni prenosna laborator

TR SR "
Ay ot WP S “YLE.
3
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" S
Polni prenosna laborator
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"
Chemicka laborator pro analyzy
vzorku na misté udalostsi




Shrnuti prednasky
m Na konci prednasky = Principy detekCnich
by jste meli vedet: trubicek
m DUvody pro detekci m Aplikace
] Principy biochemické

kolometrické detekce enzymaticke reakce

m Principy deteké&nich pro detekei
praski nervovych latek

m Principy detekcCnich
papirku
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DOTAZY
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ZAVERY
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ZAVERY
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VYSTUPY LEKCE

= Uvod do kurzu o
m Zdroje informaci
m Principialni vlastnosti .

nebezpecnych CBR latek
m Duvody pro detekci CBR  ®
m Principy detekce CBR

Na konci prednasky by
Iste méli védét:

Vedet o zakladnich
zdrojich informaci

Mit strucny prehled o
vlastnostech CBR a
potrebach jejich detekce

Orientovat se v
principech detekce CBR
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v prostiedi



