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BA 1

Tentative Agenda

GHSAG Chemical Events WG meeting- April 24-25, 2013

Location: WHO Lyon Office, 58 avenue Debourg, F-69007

Lyon, France

Teleconference dial-in  International: ++613-960-7516
instructions Toll free (North America only): (877) 413-4792

Canada

France

Italy

Mexico

USA

Conference ID: 7644896

List of invitees

Danny Sokolowski EC Paolo Guglielmetti
Joan Armour* Espen Andresen
Marc Lafontaine
Luke Graham*
Casey Tosh - GHSI Secretariat
Jean-Marc Philippe Germany Regine Horré
Walter Biederbick

Loredana Vellucci Japan Takeshi Shimazu
Tetsu Okumura
Tomoya Saito

Lino Enrique Sosa Rebolledo UK David Russell
Rafael Rivera Gutiérrez Peter Blain
Sue Cibulsky WHO Kersten Gutschmidt

David Jett

Scott Deitchman
Teresa Abraham*
Jason McKight*
Catherine Chow*
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April 24

Iltem | Description Lead
9:00 | Welcome and Introductions Chair & Host
country
9:10 | Approval of Agenda -Tab 1 Chair
9:15 | Review and Approval of ROD from previous meeting Chair
Tab 2
9:30 | Debrief from GHSAG WG Chair meeting, March 18-19, D. Russell
Washington D.C. - Tab 3
10:00 | Chemical Risk Screening Tool - Tab 4
1. Status of publication of manuscript (P-1) | David Russell
2. Automated/Web based Chemical Risk Screening Tool | Luke Graham *
3. Options for training material | D. Sokolowski
4. Promoting the use of the tool | All
11:00 | Break
11:15 | Decontamination — Tab 5
e Review & Adoption of GHSAG common principles for | Sue Cibulsky
mass patient decontamination of C & RN incidents
e Report from the Tokyo workshop Oct. 3-4, 2012 | Tomoya Saito
e Publication of the abstracts from the workshop | Tomoya Saito
presentations
12:30 | Lunch
13:30 | All hazard preparedness - Tab 6
To identify core GHSAG capabilities for chemical incidents | Teresa Abraham*
To conduct a gap analysis to guide priority setting for the next | (HHS/ASPR)
3 year work cycle
15:30 | Break
15:45 | Early Alerting and Reporting - Tab 7
Considerations for duty analyst and risk assessment for Jason McKnight*
chemical threats Catherine Chow*
e Broadening use of the EAR Portal as 2" phase of pilot | (US CDC) &
for chemical threats | CEWG
Next steps for the EAR platform Jason McKnight*
e Workshop May 6-8 in Italy | Catherine Chow*
 Direction from SO meeting June 13-14 in Ottawa | (US CDC) &
e Longer term goals | CEWG
17:00 | Debrief - Tab 8 D. Russell &
Awareness raising and training Workshop capacity building in | D. Sokolowski
the public health management of chemical incidents and the
IHR implementation, Belgrade, Serbia, 26-27 March 2013
17:30 | End of day 1
18:00 | Refreshments Location tbd
19:00 | Group Dinner (at your own expense) Location tbd

* . Denotes a meeting participant joining remotely
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April 25

Item | Description Lead
9:00 | Collaboration on GHSAG projects (cont.)- Tab 9
Medical Counter-Measures (P-4) | Sue Cibulsky
Crisis Communication (P-3) | ?
H1N1 Lessons Learned for Chemical Incidents Planning (P-2) | ?
TRA(P-1) | ?
10:00 | Break
10:15 | CEWG Management - Tab 10
1. Status of co-Chairs — approval by SO | Chair/Secretariat
2. Update of CEWG Terms of Reference | Chair/Secretariat
3. Update of CEWG Work Plan & 3-Year GHSI Strategic | Chair/Secretariat
Plan
4. Update of CEWG Contact List | Secretariat
5. Representation to GHSAG SO meeting June 13-14 in | Chair
Ottawa, Canada
6. Next CEWG telecon (late June & early Sept.) & f2f | Chair
(Oct. or Nov.) meeting
11:45 | Roundtable All
11:55 | Closing remarks Chair & Host
12:00 | End of meeting Chair

(Note: WHO IHR seminar to begin at 13:00)

* . Denotes a meeting participant joining remotely
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BH 2

WasHINGTON

Tentative Agenda

GHSAG Chemical Events WG meeting- October 15-16, 2013

Location:

Teleconference dial-in
instructions

I *I Danny Sokolowski
Marc Lafontaine*
Joan Armour*
Christine Gagnon*
Luke Graham*
Jean-Francois Dupéré*
Richard Lemay*
Olivier Dumetz*

Jean-Marc Philippe
Jean-Rene Jourdain

M. Pompa

Rocio Alatorre
Matianna Ramirez
Ricardo Cortes

Michael Sulzner
Paolo Guglielmetti
Germain Thinus

ASPR Conference Center

Magnolia & Holley rooms

200 C Street SW, Lower Level

Washington, DC 20024

International: ++613-960-7516

Toll free (North America only): (877) 413-4792
Conference ID: 7644896

List of invitees

Sue Cibulsky
David Jett

Scott Deitchman
Efrain Garcia
Bill Hall

Jason McKight*
Cathy Chow*
Alison Lafan

Regine Horré
Walter Biederbick

Takeshi Shimazu

@
&‘IVA
2| [ NG

David Russell
Peter Blain

@ Kersten Gutschmidt

=
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October 15

Iltem | Description Lead
9:00 | Identification of Chair for meeting Co-Chairs
9:05 | Welcome and Introductions Chair & Host
country
9:15 | Approval of Agenda-Tab 1 Chair
9:20 | Review and Approval of ROD from previous meeting Chair
Tab 2
9:30 | Syria-Tab 3
Update of CEWG position paper for public health threat from | Peter Blain and
chemical weapons | Walter Biederbick
Briefing of Senior Officials | David Russell
Exchange of information on training courses or other activities | Walter Biederbick
for countries in the middle east region | and all
10:45 | Break
11:00 | Support to WHO - Tab 4
Presentation to Senior Officials | Chair
Development of IHR guidance document to help National | Christine
Focal Points (NFPs) natification of chemical incidents | Gagnon*
Kersten
Gutschmidt
Development of IHR Training material | David Russell
12:30 | Lunch
13:30 | Early Alerting and Reporting - Tab 5
Direction of EAR Richard Lemay
e Update on business case for sustainability of EAR Jason McKnight*
e Advise of duty analyst issues for CEWG Cathy Chow*
e Inform of workshop in Mexico City (mid-November)
Considerations for CEWG Chair/all
e Assess usefulness of EAR for CEWG
e Determine strategy to continue involvement (if any)
14:45 | Break
15:00 | Chemical Risk Screening Tool - Tab 6
Demo Prototype of Automated/Web based Chemical Risk | Olivier Dumetz*
Screening Tool
Determine willingness to develop a full web based tool | Chair
Identify funding sources and plan including timetable to | Chair
complete development of final product
What is next for the tool? | Chair
New — Ingestion hazard screening tool | Joan Armour &
Marc Lafontaine
17:00 | End of day 1
18:30 | Group Dinner (at your own expense) Hank’s Oster Bar

633 Pennsylvania
Ave SE

* . Denotes a meeting participant joining remotely
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October 16

Iltem | Description Lead
9:00 | Decontamination —Tab 7
Presentation to Senior Officials of Japan 2012 Workshop | David Russell
Report & Mass Casualty Decontamination: Guiding | Jean-Rene
Principles and Research Needs | Jourdain
What's next for the CEWG ? | Sue Cibulsky/all
e Research needs ?
e Areas for collaboration between CEWG members &
others ?
10:00 | GHSAG All-Hazards preparedness (version 2) - Tab 8 Efrain Garcia &
Jean-Francois
e Identify volunteer to help with All-Hazard Task Group Dupéré
10:30 | Break
10:45 | Risk Comms - Tab 9 Bill Hall
Development of risk comms products for chemical incidents
11:15 | CEWG Management - Tab 10
1. Update of Terms of Reference | Secretariat
2. Update of CEWG Contact List | Secretariat
3. Representation to GHSAG SO meeting Oct. 17-18, | Chair
2013
4. Next CEWG meetings | Chair
e Telecon (December 19 & March 13.)
o f2f ( potentially aligned with conference on
environmental hazards and the global burden of
disease at ITC in Cardiff May-June 2014)
11:50 | Roundtable All
11:55 | Closing remarks Chair & Host
12:00 | End of meeting Chair
* . Denotes a meeting participant joining remotely
Time zone converter
Washington D.C. & Brussels, Paris and Geneva Suffield, Canada
Ottawa, Canada
uTC-4 UTC+2 UTC-6

_37_




BH3

WasHINGToN

Tentative Agenda
GHSAG Chemical Events WG meeting- December 17-18, 2013

Location: Canadian Embassy
3" floor boardroom
501 Pennsylvania Ave NW
Washington DC 20001
Teleconference dial-in  International: ++613-960-7516
instructions Toll free (North America only): (877) 413-4792
Conference ID: 7644896

List of invitees

I*I Danny Sokolowski Sue Cibulsky
Marc Lafontaine* == David Jett
Joan Armour* ~ Scott Deitchman
Christine Gagnon* Efrain Garcia
Luke Graham* Bill Hall
Jean-Francois Dupérée* Jason McKnight*
Richard Lemay* Cathy Chow*

Olivier Dumetz*

Jean-Marc Philippe - Regine Horré
Jean-Rene Jourdain Walter Biederbick

M. Pompa Takeshi Shimazu
. Nobuaki Kiriu

Rocio Alatorre WP David Russell

Matianna Ramirez " alnX Peter Blain

Ricardo Cortes

Kersten Gutschmidt
Katie Smallwood

Michael Sulzner
Paolo Guglielmetti
Germain Thinus
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December 17

Iltem | Description Lead
9:00 | Identification of Chair for meeting Co-Chairs
9:05 | Welcome and Introductions Chair & Host
country
9:15 | Approval of Agenda-Tab 1 Chair
9:20 | Review and Approval of ROD from previous meeting Chair
Tab 1
9:30 | Debrief from SO (Oct. 17-18) and Ministerial meetings Chair
(Dec. 10-11) —Tab 2
9:45 | Syria-Tab 3
Update of CEWG position paper for public health threat from | Peter Blain and
chemical weapons | Walter Biederbick
Briefing of Senior Officials | David Russell
Initial clinical management of chemical weapon patients in | Katie Smallwood
resource limited settings
10:45 | Break
11:00 | Support to WHO - Tab 4
Presentation to Senior Officials | Chair
Development of IHR guidance document to help National | Christine
Focal Points (NFPs) notification of chemical incidents | Gagnon*
Kersten
Gutschmidt
Development of IHR Training material | David Russell
12:30 | Lunch
13:30 | Early Alerting and Reporting - Tab 5
Direction of EAR Richard Lemay
e Update on business case for sustainability of EAR Jason McKnight*
e Advise of duty analyst issues for CEWG Cathy Chow*
e Inform of workshop in Atlanta (mid-November)
Considerations for CEWG Chair/all
e Assess usefulness of EAR for CEWG
e Determine strategy to continue involvement (if any)
14:45 | Break
15:00 | Chemical Risk Screening Tool - Tab 6
Demo Prototype of Automated/Web based tool | Olivier Dumetz*
e Web link: https://join.me/demostation
Determine willingness to develop a full web based tool | Chair
Identify funding sources and plan including timetable to | Chair
complete development of final product
What is next for the tool? | Chair
New — Ingestion hazard screening tool | Joan Armour
17:00 | End of day 1
18:30 | Group Dinner (at your own expense) Hank’s Oster Bar

* . Denotes a meeting participant joining remotely
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December 18

Item | Description Lead
9:00 | Decontamination — Tab 7
Presentation to Senior Officials of Japan 2012 Workshop | David Russell
Report & Mass Casualty Decontamination: Guiding
Principles and Research Needs
What's next for the CEWG ? | Sue Cibulsky/all
e Research needs ?
e Areas for collaboration between CEWG members &
others ?
10:00 | GHSAG Core Capabilities project - Tab 8 Efrain Garcia &
Jean-Francois
¢ Identify suitable chemical scenario for project Dupérée
11:00 | Break
11:15 | Risk Comms - Tab 9 Bill Hall
Development of risk comms products for chemical incidents
12:00 | CEWG Management - Tab 10
1. Update of Terms of Reference | Secretariat
2. Update of CEWG Contact List | Secretariat
3. Next CEWG meetings | Chair
e Telecon (February 13 & April 10)
o f2f ( potentially aligned with conference on
environmental hazards and the global burden of
disease at ITC in Cardiff May-June 2014)
12:50 | Roundtable All
12:55 | Closing remarks Chair & Host
13:00 | End of meeting Chair
* . Denotes a meeting participant joining remotely
Time zone converter
Washington D.C. & Brussels, Paris and Suffield, Canada Tokyo, Japan
Ottawa, Canada Geneva
UTC-5 UTC+1 UTC-7 UTC+9
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GHSAG Chemical Events Working Group Meeting &5 &
December 17-18, 2013 A : 1K D FZ KitifE (U > k2 DC)
ENLIRGAEE R EE R ¥ — famEtr ¥ — FE EW

A (12 A 17 1)

FPRANEDOHFH%#RFE LT, Danny »HEHO T, BLOASREIOEH% attend

L TR &0 F X REEEED Wilcox KON o7z, EOHEACHEITNHY . HHEEIX
713205 Danny, 7 A Y 71% Sue & CDC 705 Scott Deichiman (#]H ®#4), David
Jett(NIH), UK 75 David & Peter, = L CHAMNDIIFL, FEL WS, R TLZ,
FTHEL UK @ David L E L, 4 FEIO Agenda O7EKGEAITOIVE LTz,

W Z Bi[A] @ Teleconference (9/5) @ ROD ® AR N IT b 7= % . 10/17-18S0
meeting12/10-11 BFE#kZED Debrief 3% ¥ . David 75, Biothreat (Zxf9 % Lab
Network & [FEEDF v bV —2 % Chemical |Zxf L CHEET 2L EMEICE L THRY EiF
AT 23, bio, 12 Communicable disease & Chemical event Tld Time scale 23725 D
T, FRRICIFHRWE DD D, S%MBET 5 & DOFERH -T2,

FDBIZLLT OFFEIZ- DT discussion 23 TV,

Syria

David 7> SO meeting DFENH YD . U TIZBWTH Y &k 3 50 Public health
LB ORME (Fie LI L5mECT e U XA Mo X p58%), /22U 7IZxi LT
GHSAG 7? training <° Risk communication O[f] E7¢ B &8, A EBRTE 500 H
TR AN 7R S AT,

Peter 725, G8 HFEIZx L TIEH Y v &2 IX LD L LIz Y L ROFEHNTH L TUTEER
RENTVDN, NSO DI LTS EE N 2SN TN ERRESND,
EWOIERENDH-T,

b IbIH Y A EREE L CECRKIZAIXDEEL T, M LEOT AV BEEOHRE
ETCRBEITORIZR LR Do TeOD, ZOWREOWBRIZEA L T, ¥k i D
2o T=Din, &) T EIEFBUR EOWRETH Y, OPCW Z 5, 7EALavllr LcaNE sy
MBIRNEDZ L Thotz, HEMEDRME LTI, RIXVEHICET L) A7 2 ZET
Ll MU UERAKR LR T, RO - BEIEL L L2, FOMiKED b O A KE
TRETHDLEDZETHoT-, BEAEET, BIMITY U U2 ET L AT L E LT,
Peter 725 LI F @ The Field Deployable Hydrolysis System 23R/ S 417z,
https://www.ecbc.army.mil/cbarr/newsletter/2013/CBARR_August2013.pdf

Tz, VU TN AR ER 2 EiX v on, 0D T ENBEEIN DN, B TIX
RSN TWRNWEDZ L ThoT,

KIZ WHO @ Katie Smallwood 726, U 7HHIZIS 1T 2D WHO OIEENTE] L T DRk,
WENH - 72,12/9-1012 WHO T Review and  revision of WHO interim guidance: Initial
clinical management of chemically-contaminated patients &9 & NbH -T2 ED T L
T, ThaHEZTORNETHY, BT WHO Z#¥ 74—k L T<d NGO (ZxF LTk
FI¢Z % Clinical Guidance Z#{EfH TH Y, 2 HAHIZEKT A TEEL LTW5, Sue 23K
[£]® Decon Principles document Z#£fit L, Peter & Sue 7% Review #1795 & D Z &,
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Support to WHO

F 93 David £V 10 AIZH - 72 SO meeting T? THR (ZB49 % Presentation 23 ETTH
#7z, NFPs @, Chemical incidents (Zxf 7 513 L ONZD@EEICEAL TOH A ¥ A
training system Z B H TH 5, e-learning DT, modulel,module2, case study %%
MNH7e5, Modulel % 45 /DFEE TIT 2 WA H DT, Module2 % Professional
T ONEE 78> TW%, Case study IZBEYORESLEYOIGYEE, a4 55
ATWD, Flkkx RERZ M, I5F 3 572912 THR chemical portal Z1Ep9 %,

% D1 . Health Canada @ Christine 7>5 IHR guidance document DBHZIZEIT %
Presentation 73 - 7=, HAED WHO guidance @ Annex 2 Z{tFZFHRIC EIRZE X, EIE
LTV ZDOZET, 2O —ATF U AICE L TL, BHA 7R EBKFESNR2WNEOES
PENEETH D Z LS STz, 2014 FKOTERLE T3 BID FLFEA 2 S 5 T7E T, Peter,
Scott, David Jett N L B =2 —%1T 9 Z & & 72> 72, £7- David 7379 TIZ WHO collaborating
center ® e-learning HO YT U AZEHE L T<NHEDZ L THhoT,

BARINZIE 7 U A= AZBE LT, B F KGR CTREX DRBUERBE N TWnWD LD Z & T,
EEH T, TORFTHBW,

Early Alerting and Reporting

F 71X Richard 7> 5 EAR project OBLIR & 26 D FFAINZ-DOUNT D Presentation 78 & >
72, WiZ CDC @ dJason McKnight (2 &% EAR On-duty Analyst Issues (ZBI3 5
Presentation 73 - 7=, Project fifi D 72> D FHEDORE, WHO & @ Collaboration D&%
DR ST, ARIL 2417 OEFRARGINE EN D03, BURTIL 1 B 2 KRR LT T
WLy, Atlanta OB TIE 1 H#fH72Y 6 A Analyst 2343 (Bio 1, Chem 1, All
Hazard(Public health issues 5% & d¢): 4) & Siviz, T OHHOAHEEB T 57202
UK FHNERT T 47 OH LANN: Z 172, Operational Model Tl US $3.9M ®
I A MPRFEIAEN DD, FFRITIL Technical 72 b D XD NMFEENAA 2 A MDD XS TH D,
Bio @ Project 7’ Base (272> TV 5728, Chemical event @ J 9 72 acute onset T, & D
RRERRE S 270 & W ) RIS 27035, 2005 EHPETO= b BraftiL, v 7 %
TEDIHYMNIRMN > T (FRICERZ B Z T, MEE TEENILESL5LA) . Covert |2
WHENIKE > T FERR ETIHAEDTH DL EEZ BN D, Epidemiology O#ELEINDF 2
IX. Surveillance & WD B TEHETHDL LB X LI,

Chemical Risk Prioritization Tool

F 9" Oliver Dumetz (2 X ¥ BIEBIF @ Automated Web Based Tool @ Prototype 7 &

VAN —varynftbiviz, BMRBREFTHDLEBEZ LN, BKEBNLLDIZT 570D
XS BIZT A MRRELE 2 5, Cardiff @ Poison Control Center X°7 4 T4 4

aitL/“C\ arhEEETLE0ZETHST,

&1Z Joan Armour k£ ¥ Ingestion hazard screening tool IZR3 27 LB T — 9 U MT

DTz, Peter LV Assessment [ZHVH1L5H LD50 L, FEFITHWONLTE ST,

Maximum Tolerated Dose #H\W\/= FARWEWIH RN H o7, £-EBWE L OUKIZE
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THFERIIREREEZ T L LIEEBEZII LD, oA L5325 2 L1320 izH, CEWG
DIFEVD T EE R LT, BT R bR NWEICHEERLETHL DL ThHoTz, Z
® Tool % & HIZHELHED B 72DIZ1F, SO DIFRNMLETH D Z ENIRIBE ST,

16 FREICHIH OSFRITK T & 720 . ®IT 7 /v—7"T Oyster Bar |24 BIZH T 7=,

2HHBE (124 18H)

Decontamination

F 7 David XV 2013 4 10 A @ SO meeting T® Presentation 73& > 7=, Peter 7»©5 UK
® Newcastle University 28 US £V 8 5 R/LOWFIEE & %155 Z L1272V 2014 4 4 A )
© Decon [ZB8T 2MF 82 BltaT 2 2 & IZ7e o7 & DFERH Y . GHSI Policy Paper @1 T
WRENTWD FHEHRNED—>TH 5 Priority Research Needs (27> T, Operational
studies, comparative studies, behavioral research @ 3 /7B L COMILEITH LD Z
L THo7-, Sue LY. Rob Chilcot & Richard Amlyot BVHPGED R — R 2~ 7=, bt
A1 Decon OAFFEABIE DHHS TIThHOiLTE Y | HESKITE/R & Bix 72 /3T A —% —(T
B L TORFBITONTNDEDZ L Tho7z, (2014~2015 ITHRAMEIRT A X v AN
HOTIEIVMNEDZ L) Peter LY WHO T, Tetsu (BATRULA) G I TWD
Wind box (%P S 7o/ S 7o R THEDWEJEIZ LV BRGEEZIT ) IOV TORERH -7
EDZET, TOEMMEEED T, BN HDLEDZ L ThoT,

GHSAG Core Capabilities Project

F 9" Ashley Towns (Z X % Project ®BLIRIZ- DV T Presentation 73% - 72, BIfE D GHSAG
Core Capability ®FHli 21T 9 72 DIZIL> T U 4% 7= Gap analysis BN EEEE 2 B,
ZDO vV A EBAEERH TH S, Bio, Chemical, RN, Pandemic flu ® 4 2D+ U 4 %
ERFTH Y CEWG & LTl Acute 72 6 @ & Chronic 72 b DIk 5 280 O F U A
EERLIZEDREHTHD EEZTCD, Sue S CEWG O FEE LT, v U A 2ERT
HYET1H 14,15 HIZAZ U T{1405 Workshop IZ& 1T 5 Z & & 72> TH Y  Danny
DENZEYR— T D TEICR>TND,

Risk Comms

Bill Hall (2 & % Presentation 731744172, Influence on the Acceptance of Risk (2P L T
DO—fGEmnid -7, Slow onset @ Bio-event 72 & CIXAH S LiL72 23, Time-scale ™
b D% CEWG TiX, #FIZ Decon (ZFE L CIHYEE D AIZERYLZ 2T AL TH
5z 570, &9 human behavior <> Communication skill % & & TOREZ L T
L5, BRFRTIEMOERPGELNTWARVEIRTH 72,

CEWG Management
Terms of Reference, CEWG Contact List ® Update 35 X U5 1% D Meeting @ FEIZ DOV
TEEDR R S NT,

D%, ZMERE T, EHADOGRBUE TOEWMITAIT > 7212, 13 RRTHER & oo 72,
Yk
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CORRESPONDENCE Open Access

A screening tool to prioritize public health risk
associated with accidental or deliberate release of
chemicals into the atmosphere

David H Blakey'? Marc Lafontaine'?, Jocelyn Lavigne'? Danny Sokolowski'?, Jean-Marc Ph|l|ppe"4.
Jean-Marc Sapori'®, Walter Biederbick'®”, Regine Horre‘ Willi B Marzi'®, Hisayoshi Kondo"®, Yumiko Kuroki
Akira Namera''", Tetsu Okumura™'?, Miyako Yamamoto 13 , Mikio Yashiki'"", Peter G Blain™ 1 , David R Russel"",
Susan M Cibulsky"'é, David A Jeu‘-”’, on behalf of the Global Health SEcurHy Initiative
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A screening tool to prioritize public health risk associated with accidental or deliberate
release of chemicals into the atmosphere

{EFE DR BT E TR RN S5 6 O NG AV A7 BT DS E AT
I DI DAY —=2 77— )1

Chemical Events Working Group of the Global Health Security Initiative
MR R REA =TT 47 ALFAR T —F T T —T

Abstract

The Chemical Events Working Group of the Global Health Security Initiative has
developed a flexible screening tool for chemicals that present a risk when accidentally or
deliberately released into the atmosphere. The tool is generic, semi-quantitative,
independent of site, situation and scenario, encompasses all chemical hazards (toxicity,
flammability and reactivity), and can be easily and quickly implemented by non-subject
matter experts using freely available, authoritative information. Public health
practitioners and planners can use the screening tool to assist them in directing their
activities in each of the five stages of the disaster management cycle.

2

R L REA =T T4 7 DAL FAR N —F 0 7 T — 7 R AET TR XA
KA SN BRICY AT DFAET AL BN T DR DDA ) — =0 7 — Ve
B LTz, £ DY —uid, YLATED S - BN D 5T RIS T VA TR BESNL T, 2TD
BRI NP = GREME, FIRYE, BOSHE) ZffEL . SHIZEDOFOH M ZE Thedsb H il L*I
ATREZREHH T MM L | i ORI LN TE D, INRAE A FEHHOFH

FiX ZOARI) == 7= Ve AR E AT A N ATLD 5 ODOK BRI Té(ﬁ@l?ﬁ
FRDO AR A RETH D,
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TR BNREG A VAT B AA S RN~ A7) == 7Y — b e~ R A
rFA7 v

Background

The Global Health Security Initiative (GHSI) is an informal network of countries that
came together shortly after the September 11, 2001 attacks, to ensure exchange and
coordination of practices within the health sector in confronting new threats and risks
to global health posed by terrorism. Delegations of the GHSI include Canada, France,
Germany, Italy, Japan, Mexico, the United Kingdom, the United States and the
European Commission. The World Health Organization (WHO) serves as an observer.
The principal purpose of the GHSI is to strengthen global health preparedness and
response to threats of biological, chemical and radio-nuclear terrorism and pandemic
influenza. This document, written by the Chemical Events Working Group (CEWG) of
the GHSI, recognizes that chemicals, despite conferring many benefits, may pose
significant acute and chronic health risks in the event of an accidental or deliberate
release. The public health impact of such an event is potentially catastrophic. Therefore,
it is vital that emergency planning be developed at local, regional, national and
international levels to effectively manage and mitigate chemical releases. Because of
the millions of distinct chemicals, it is not realistic to plan and prepare for all chemicals.
Risk must be prioritized so that the chemicals of greatest concern provide the basis for
subsequent prevention, emergency planning and preparedness, detection and alert,
response and recovery activities.

EI=E =R
S

e A A = 7 T 7 (GHSI) I&, 2001 469 A 11 H ORISR T a2, T
YR LI D N 2 DREFEIZZEE DT D LNVE R EVAZIISI B DD 2% HEL T, it
78— OIS BT D IE WAL HIE DT D (R R LA EMOIEARF Y T —7TH D,
GHSI ZAER L CWDDIIA T H [ TTA RAY  AZIT | BAR AR a AFVA T AV X
OWINEFE B S THD, Ei2, HEFLREERES (WHO) 347 % — " —L L TR L T D, GHSI D
F2 HAE, EWE] AR RS I DT R R LTI A T NV DR
AT L CHEBR L TR AL B 2 Lt AR b 528 ThD,

GHSIDAL AR NI =% 7 7 N—T (CEWG) IZEVFEO L2 D CET AL WE X%
SOFNEZEAT 5T 25— 05T BEOETERLHAUN (FR) 1BV, BERalkEE
ITBIEDNRE LV A 2 Te b AR DD LD AE RLTEb D ThHD, ZDXH7R A hD
INRAEEASDA L ST NI IBTERNZEEIRR 72 D Th D, D72 | ALY E L O 72
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I E 76 DRIRDACFEPAFAET D72, B TOFWE I U CREE LB 2D BLE
H) TR, IRBIEESNAIE W EICEL THIERI 1L BRGEHEOHE R LB S 3
B IRTEE O EHR 2R DI VA DMESRNANAT T B2 TTRBR Y,

The world of chemicals
The chemical industry is one of the world’s largest economic sectors, producing organic
and inorganic chemicals, plastics, synthetic fibres, pharmaceuticals and medicines,
synthetic rubber, soaps, paints and coatings, pesticides, fertilizers and other
agricultural chemicals [1]. In 2010 worldwide chemical sales were valued at 2,353
billion euros. China was the largest chemical producer (€575.3 billion) , followed by the
United States (€395.2 billion) , Japan(€152.7 billion) and Germany(€141.6 billion) . In
the European Union, the chemical industry directly accounted for 1.1 percent of total
gross domestic production and employed 1,157,000 persons [2]. As of 1 May 2012, the
American Chemical Society (ACS) Chemical Abstracts Service (CAS) had assigned
Registry Numbers (RN) to 66,515,886 distinct organic and inorganic substances. The
CAS Online Chemical Catalogues File (CHEMCATS) contained listings of more than
19,000,000 commercially available chemicals and their worldwide suppliers [3]. These
commercially available chemicals are produced in quantities ranging from milligrams to
millions of metric tons. High production volume (HPV) chemicals, as defined by the
Organization of Economic Co-operation and Development (OECD), are those chemicals
produced or imported into OECD countries in excess of 1,000 metric tons per year. In
2007, 4637 chemicals were classified as HPV chemicals [4]. Examples of HPV chemicals
produced in excess of 5 million metric tons in 2010 are given in Table 1 [1].
HRICRITHIFEIE
b5 TR R TR RERBFDFHOOESOTHY, ARILEW., BI(LEY ., T IATF V7,
BRGEHE, EF L BRI L AT BERCa—T 7 H L B A NEEE, Ot R
FWVE IR E R EPEL TOD(1, 2010 FIZHIT SR IZ ML E O 5e0 BT, 2 JK 3,530 f&=
—uTdbd, TEMEFEWEAEEELL TRATHY (5,753 fF2—r) T, fitl " TT AW (3,952 18
A—m) AA(1,527 fE—1) RAY (1,416 fF—1) L7 TD, BONES T (LT3
[T GDP @ 1.1%% 5, 1,157,000 A2MEFETIEICREHL THD[2], 2012455 4 1 AHLE, KIE
{b2%24 (ACS: American Chemical Society) DW=/ HiAi 28— A (CAS : Chemical Abstracts
Service) T, 66,515,886 D /A HF LAY - IRV &8 8725 = (RN : Registry Numbers)
WEIV T HENTWD, CAS DA TFAALFERNZ T 7 740 (CHEMCATS : CAS Online
Chemical Catalogues File) (21 19,000,000 LL O H ARSI TWBILEWE &2 O 1 R ARG A—
T —R—FE TSN TWD[3], ZHEDHT RSV T F W EIIIV T T LB E TR s
HHENL CREICAEFEINTWD, BFE W 1B 345 (OECD : Organization of Economic
Co-operation and Development) {Z LA E TR Tl &4 & (HHPV :High production volume) ™A1k,
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FWVE LITAER 1,000 hoA 2 2ENOECDINECAEE - ITm ASINL TWDHLE D TH D,
2007 AE120E 4637 DAL E HDHPVIZ S IZ[4], 2010 (2 5 5 b LA EAEFESNT-HP
VAL E DA 2 112971,

Table 1 Examples of HPV chemicals [1]
#* 1 HPVALEoH1]

The World Health Organization (WHO) describes a chemical incident as the
uncontrolled release of a chemical, resulting in (potential) harm to public health and the
environment. Chemical incidents can arise from human activities and from natural
sources (e.g., volcanic eruption, earthquake, forest fire) [5]. Chemical incidents,
resulting from human activity, can be accidental or deliberate. Accidental releases can
occur at any location in the production, use, storage, disposal or transportation cycle of
the chemical. Examples of accidental chemical incidents that resulted in immediate
significant deaths, injuries and property and/or environmental damage are listed in
Table 2. These incidents, especially the 1976 release of dioxin at Seveso, greatly
influenced national and international regulations, with respect to the amounts of
chemicals that could be stored in a given location, land use provisions and transport
regulations [5-9].

AR (WHO) 1, {2 R F LR, i ROBERECERE IS T 5/aF (BEMRbObE
) A SR E ORI . LALE T TOD, ALK FIZAMOTEE R A 24
BLGe (] KL DE K IR | RARK ) Ik Tol &Rz 51, AMDOTEEORE R AT L1
FRFITEBNELITBHIICED D TH D, MR EIE LFWEOARE, /. &
BRI RSO ATV DV D5 E TH ALY D, AR T(E R ZEDIEE E
FHYRSREREZL IO UMb F R F ORI ZR 2 \TRT, ZHLHOHL, FrlZ 1976
EOERY ThoIZAFF L OHIE, FrE O—EPTIZATR TEL P E O =, HHiF|H
DOEUE ., FEOBHNZBIL T, EN B L OEBRARER IR E B2 5 2 72[5-91,

Table 2 Examples of chemical incidents resulting in regulatory actions
722 HHHEEIZE ST ALK EOH

In addition to their legitimate use in industry, agriculture and medicine, chemicals have
been used in warfare, by insurgents and terrorists. The direct use of chemicals,
especially chlorine, phosgene and sulphur mustard, in World War 1 caused 91,198
deaths and 1,205,655 non-fatal injuries [10]. Since World War 1 additional chemical
warfare agents, including the organophosphorus G series (e.g., sarin, soman, tabun) and
V series (e.g., VX) of nerve agents have been developed. Sulphur mustard was used in
the Iran-Iraq War of 1980-88, causing over 20,000 casualties [11]. The Chemical

_47_



Weapons Convention (CWC), in effect since 1997, prohibits the use of chemical warfare
agents, restricts the quantity that signatories may hold for research purposes and
requires signatories to destroy existing stockpiles [12].

TERRE., BROSBE TEEMITEDNL— 7 ALFWE T BEST e ANMIIY K7
ZRIZBWTHE SN TE, BB — SRR AL WE | R ICHESR L RS | i~ AF—F
ZOLOOMIL, FEHE 91,198 A, AEHE 1,205,655 ADJRKE2-7[10], F— UKL
[, BRIEAI THLAERY ALEWD G FI (P I~ FT 7)) RVAI (VX)) gt B
T ALE R OB RN HEA TS, B g~ AZ—RIT 1980~88 FEDAT L~ AT VA THEJI A1,
20,000 4 DIEHEF ZLIZHULIZ11], 1997 EnbA LT FIRGEEIE RN (CWC:
Chemical Weapons Convention) {3, {b5#AI O 22 L L, IR ENZRIL T, W98 B U CERA T
HEAMIRTDEEBITHATE (TRA | &) T2 LAl O FEZ ZRUZ[12],

Deliberate chemical incidents occur when terrorists release a chemical in order to kill or
injure humans or animals, to destroy crops or to cause extreme economic or
environmental damage. Deliberate releases can occur at locations within the production,
use, storage, disposal or transportation cycle of the chemical but also at totally
unexpected locations. Terrorists have used reactive (explosive), flammable and toxic
chemicals in their attacks. Transportation systems, especially subways and commuter
rail lines, have been the principal targets as these afford easy access, have minimal
security and are used by large numbers of people with luggage, bags and packages
[13-15]. In 1994 Aum Shinrikyo became the first terrorist group to produce and use the
nerve agent sarin when it released sarin outdoors in the city of Matsumoto, killing 7
individuals and injuring 262. In March 1995 Aum again released sarin, this time in the
Tokyo subway, killing 12 individuals and causing 5,498 to seek medical attention [16].
T RYRRD NIERLEN D OFAG . RAE O, B PR IRAN R E A= 2 525 L2 B
LT E A T2, BRI ZFRFPEZS (=B K EEL, TrI AN
FDENCEN DR R OEEP, B SCBREIHERRIBE L 520120 ALEMEE K
T 22ETHD), BRBZR AT, 8IE, 8, IR, B, kWb FmE O A7 0
HCRIZZT T, BAEEL TWRWGR CIEZD, 7rUANL, FOSMHED @< (BRI ERH
D). AIRED E L AR E 2 BT L TE T, 2R, R N 80l B 51
TIRADE G T, ARBOES AT R0 NSz Fi o7 <D NDBFIH T2
ZEnh, R LS TE[13-15], 1994 HITA Y LAEHANT, AT ORI THI 2
L7 ADEFEE 262 N\OAEFZLIZEL, MO Z28EUME R Lok )07 mY ANME]
ElpoTo, 1995 4E 3 A L AV ANIHIKOH FEETH O ZHmL, 12 ADFETL 5,498 A3 [E
Wz 2 Lic[16],

Chemicals that consumers can purchase for home use, such as acids and alkalis,

cleaners and pesticides are of concern. Hydrogen sulphide, which is produced by mixing
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readily available household chemicals [17], and phosphine, which is released by the
action of water on phosphide fumigants and rodenticides (e.g., aluminium phosphide,
zinc phosphide) [18,19], are widely used in suicides. The rodenticide, tetramethylene
disulphotetramine (TETS), has been implicated in several homicides [20]. The inclusion
of toxic chemicals as ingredients in food, beverages and consumer products continues to
cause deaths and serious injuries (e.g., contaminated cooking oil [21], diethylene glycol
in medications [5,22] and melamine in milk powder [23]).

e, 7 A GERIROR A DI HEE DFEMITEA TEHLAMEIITR RN DD, &
G AFCELRER DAL FIE RS T HZ LTIV RAET DAL AKFZ T, VAL EW DOIE
AR AN (VAT NRI=T b VAT RE) LK ED G THRAET HHRAT 4-13[18,19],
HBAIAEHSN TN D, BEANOT 7 (TETS) 13, i@ BT O NFRE s,
FAPICER, TR L TRA S A S LA E D EEREEREELLH T
LB TND[20] (1 & il D75 e [21], RS ~DY = F L7 Ya— LDl A[5,22], fyv
I ~DAZIDIRAN[23]),

Scoping the problem

As shown above, chemicals are produced, used, stored, disposed of and transported
widely and have the potential to harm the health of the public as a consequence of both
acute and chronic health effects. Therefore, it is essential that countries develop
emergency plans and prepare for chemical incidents at the local, regional, national and
international level. Prioritization of risk is essential if resources are to be used
efficiently. Hazards must be identified, risks prioritized and risk reduction strategies
developed. Having a well-developed plan for risk prioritization and risk reduction can
help adapt and focus preparedness efforts on chemicals of greatest concern for a given
jurisdiction and ultimately, reduce casualties and hasten recovery [5].
DR — 7 (FFHDOBGAS)

FlRUT2 T A BT IR<BE  (EH, Rk, 3, kS Tasl . Ak LB T T
FERE TR T, ARITIEFE A EZ DO TIETENRERIEDR HD, 2wz, £ EIXEB TG
FHEIZERL T, ik, HJ7 | [E| EEEARL L TIEEREFIHADFEN R AR ThD, EH
ZAE T DIIE UAZ DBSENBALAT T AUZHCR AT R) Th %, NP —F (e f Fi) 2 %F
FEL YAZ M SENRRLAT T L YA 253 Bl 2 N2 Tl U7 b7, YA OEESENARLAT S
EVAZHNEO 7= O RLBF Sz (RS hiz, #ib) sHEAH UL, 520N EiEChi
HRERERED DDA ENT R T DG E WSS TN IR R AL D BT L7020 | BRI 3 K
Fao L CTRELZ R 52~ EER5(5],

Development of a screening tool
The CEWG developed the following screening tool to prioritize the risk posed by the

accidental or deliberate release of chemicals into the atmosphere. This tool is consistent
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with the following WHO statements that:

1. A release of a gas or aerosol into the atmosphere, resulting in an inhalational
exposure, is likely to cause the maximum number of casualties [5]

2. Chemical incidents can cause injury through four basic injury mechanisms (fire,
explosion, toxicity and the experience of traumatic events) [5]

APV == 7V — )V DR%

EFEANNT —F 77— (CEWG) ITMBFE B E72 13 E KX B2 R T ~ DAL 2 E D Jis i
(ZEVIET DIAZ DN 2 B ZIpH AT ) — =2 7 — VAR LT, 20—V, IRITR
L7z WHO O FEBIZHI>72b D Th D,

1. /AELTZ T B L O RK P ~ORHIE, fEREL TRABREE LY e RO SFEH G5
PR ESELEND B D, [5]

2. bR EIL 4 SOIARNZREFRT K BT, T, ERIRFIEORE) IJvEiEE
Fe =951,

The tool 1s semi-quantitative, independent of site, situation and scenario and
encompasses all chemical hazards (toxicity, flammability and reactivity). CEWG
considered it essential that the tool be easily and quickly implemented by non-subject
matter experts using freely available, authoritative information. Chemical warfare
agents and industrial chemicals (HPV, specialty, pharmaceuticals and pesticides) have
been considered but toxins, even if they could be synthesized, have not.

OV —E, EERETHY G- RGP T VAR T R TOFRAT—R (R
A EME) Bk, AT, SOSE) Z85E T 5, (b FA NI —F 7 70— (CEWG) 1T, H
HIZAFAIEECEETEAEHRAFI A T5281080, ZOMFEKOEME TRty DY —L
ERGONEITRIZENTELEV) ANEE THLHEE 2T, LFAIRL TENRLFWE
(EEBEDOEWLO, FEMPEOEmOG O, RS R ITFESN, b (T BRE) (12
DT, BLEKTEDLLD Thol L Th, ZEIN N o7,

Definition of risk
Risk is defined as the likelihood of harm occurring. CEWG used the definition of risk
given in the Global Harmonized System of the Classification and Labelling of Chemicals
[24]. This definition is general, not dependent on a particular scenario or situation and
encompasses all chemical hazards.

Risk = (severity of hazard ) x ( probability of exposure) (1)
YR DEE
UAZIIfEEDRIV G SLEFRSIND, (LFARUNT—F 277N —7 (CEWG) 1T, (LFHED
GBI OFRICET LM AT AT L TRSNIZI AT DEFRLM M LIZ[24], ZOEZRIT—
KA THY | FFE DRI FTIHKGFE T, 2 TOIFEWE O Y —R (falff Fik) 218 5
THHDOTHD,
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AT = (NP =R (FERATEN) OFRM) X BEOZRME) (1)

Determining severity of hazard
Hazard by definition refers to an inherent property of an object, place or situation that
makes it potentially dangerous. In the context of chemicals, it is the degree of a
chemical’s capacity to harm by interfering with normal biological processes and its
capacity to burn, explode, corrode, produce toxicological effects, etc. Hazard is an
intrinsic property of the chemical that cannot be modified. Chemical hazards are
usually divided into three categories: toxicity, flammability and reactivity, all of which
can be quantified [25]. Some chemicals can present more than one hazard, e.g. hydrogen
sulphide is both toxic and flammable [24].
The severity of hazard is defined as the maximum hazard posed by the chemical.

Severity of hazard = (maximum hazard posed by the chemical ) (2)
NP —F (FERA F ) OERMEOHE
AP (FERAEFM) ITE R L IBERNRfERMEZ R S MIEWIE)., 5. Rl W -7 [EA
DEFPELSID AL EIZBEL T, IEWZ2AEENER R a7 v 2 U8) 2051 TE
EFHITDRES DL T, BRIE, JEFE. e, BRI RIEMZIEVTE S RE DRI O EDZETH D,
ANP—=R (fEBRA FEE) 1T Z O FE DA KEF > TODRHETHY | B2 DT LT TER, (b5
WMDY —R (fERAFNE) 13, @H 3> 007 — ik, Al BOSPEIZ S, 2
LITETERMNICEK T ZENTEDR25] (LEWEIZE > TUIEE DY —F (bR A EFM) 2 F
T2MHHY | I 2R AK TR TR PRI O 5 2 D[24],
AP =R (fEBRA FE) OERMETZOAFHEICE > TEHIEEISNDR RO —F (bR
FE) LEFRIND,

NPE=F(fERAEEFM) OERE = ((EFHEICL> THEEISNDR KON —F (fERA
=) (@)

For toxic chemicals, airborne releases can result in both inhalational and dermal
exposures. Since inhalational exposures would most likely cause the maximum number
of casualties [5], acute inhalation toxicity can be used as the toxicity parameter. When
available, Acute Exposure Guidelines (AEGLs), developed by the United States
Environmental Protection Agency (EPA), were used as the acute toxicity parameter.
AEGLs represent threshold airborne exposure limits that are protective of public health
and are applicable to emergency exposure periods ranging from 10 minutes to 8 hours.
The AEGL-3, which is defined as the airborne concentration of a substance above which
it is predicted that the general population, including susceptible individuals, could
experience life-threatening health effects or death, was selected as the measure of the
toxicity hazard [26]. When an AEGL-3 value was not available a Protective Action
Criteria (PAC) value, developed by the United States Department of Energy, was used
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[27]. Several different toxicity scoring schemes [24,28,29] were considered before the
one given in Table 3 was agreed upon. CEWG used the United States National Fire
Protection Association (NFPA) criteria and scoring for flammability and reactivity
hazards [30].

A LFYE Tl KRR A~ORHIE WA LR OW 7 O EE 26726 W Re i3 d D, WA
IR R T KRB O KE FEEE) OIRR L2 D T RetED B @\ O Cl5), el A BT =
PERTGA=H— LU T ZENTED, K[EHBRBE AT (EPA: Environmental Protection Agency)
MBI LUT-AMEIRTE T A NT 14 (AEGLs : Acute Exposure Guidelines) 258 rIEEZ RS0, 2
oD T A= — LU T LTz, AEGLs (GWEBREZ T AR T A2) 1%, W AIREE DR L
725 BME (ZOBMEART M TIEEER MR TE D RRAENBILR) 2K L, Zhud 10 4D
5 8 WM DRMEIRFE ORI IE T TELH D THD, AEGL-3 1T, MR E W AEE DT
FEROAMEEN TR ECHEL G SRR THRSNI[ PR ELERSIL, mEANT
—F (2B T Db E 1) OffEE L TR 2[26], AEGL-3 fHAME T&2un L&, KE
DT F)LX —E DMERR U738 1T 8) AL YE (PAC : Protective Action Criteria) OfE M X417~
[27], & 3 IR THOREBEINDLUENC, W< 20D R 57 Al F A BRET S vz
[24,28,29], LA R RT—F 7 7 N —T (CEWG) 1X A AMEE SUSPEIZ BT 20— (fE R
AEME) IZHOWTE, KERT kS (NFPA) O F: 42 V2 [30],

Table 3 Severity of hazard criteria and scoring of chemicals
# 3 ALFWE OV —R (fabiA E ) O\ RO L2777 (F4Uh)

The maximum hazard posed by a chemical is based on the highest score it received in
one of the three hazard categories (inhalational toxicity, flammability and reactivity).
The severity of hazard classes and scoring are given in Table 4.

IEFWEI LS THISEZSND I ROV —R (fERA FME) 13, 3 SO 7T — (R AT,
AR BROBE) DH DO—F @O EEIZ DNz, A =R (ERA FME) OERMED B A=
7 (R &R 41T,

Table 4 Severity of hazard classes and scoring
£4 NP EBRA EN) OERMEOERPELZaT I 7 (REAL)

This approach to determining severity of hazard is very informative as all hazards
posed by a given chemical are clearly indicated. It is also flexible in that users can focus
on a specific hazard category (e.g., inhalational toxicity) if they so desire.

falR A EHEOERMEZHETHZORVMEAIL, HHFYEIZL S THELEINA L2 TOSER
AEEZABIORTOIZ, IEFITAEHTHD, 12— —NEDIX, Bl ILRAFIEE ST E
DIERAE ERO AT A —ITERE Y THIENTE, LD D,
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Determining probability of exposure
The ease of release, either accidentally or deliberately, and the availability of the
chemical can be used to estimate the probability of exposure [28,29].

Probability of exposure = (ease of release) X (availability) (3)
Airborne releases have the potential to cause massive casualties as once the chemical is
released it has the potential to spread over a large area with little or no warning.
Furthermore, unlike contaminated manufactured food or consumer products, airborne
releases have zero possibility of recall. The Bhopal incident is an extreme example of
casualties caused by a large airborne release of a toxic chemical [5,31,32]. The release of
a highly flammable vapour cloud resulted in the explosions and fires in the Flixborough
[6,33] and Pasadena Phillips66 incidents [6,34]. Since the ease of creating an airborne
release is directly related to the vapour pressure of the chemical, vapour pressure can
be used as an indicator of ease of release. Criteria and scoring for determining the ease
of airborne release of a chemical, which are similar to those used in ITF-25 [28], are
given in Table 5.

BREE DERMEDH|E
BRI THNLEMBITHIL, ZDICFWEOBHINRT I (LTI EAFOLLTET, §
RO ZTAMEE BB DI ENTED[28,29],

IR D EARM= (LW EOBHIN LTS (LLT3)) X (AFOLRTE) (3)

W T2 A E RS ND E | BT S D032 DD BT A KA IR 95 Al e
BHHOT, P A~ORHNTRBUE 2P GEER) DRI L2 0BN DD, €D b INT &
mn P IE S S~ DIRALITRZRY | 22T ~DOHUITEINARRE TH D, RN/ — /L HEIT A 7372
L E D RRA I KBS T EE SN KRB F(Z L OSSR 3 H 72) O 17
Td5(5,31,32], Vv ARE[6,33]°0/ 337 F D7 (U7 2 66 £[6,34]DFilg TiL, rIAMED
EWAKEDS SRR, 1B EDE T, RA~OHInLd 3%, (bFmE O
ARELEEHEL TOWLO T, AREITHHISNL T SORIELL THEIZENTED, LFW
BORKHF SO ESNST SERFET DD DI TAT VT (FH) L2277 (Rdk) 1%
ITF-25[28] TSN TODHDITHABIL TIRY, £5ITRT,

Table 5 Vapour pressure scoring
#5 ARREDARATV T (EEAR)

As a general rule, the greater the availability of the chemical, the more likely it will be

involved in a chemical release event [35]. Consequently, chemicals that are widely
produced, used, stored or transported are more likely to be involved in releases than
those that have limited or specialized use. HPV chemicals are most readily available in
large quantities. Many other commercially available chemicals have wide use but in

much more limited quantities.
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— I ACTFE D AFLRT I E3H1FE | ALFWE O S &R0 <7 535], £D
FEAL INKHYIE | BT, BRI S CWO DI, BIRRS N0 ERR RV A L7205
WEIOG, a2 s T rREME E W, mAEE R (HPV) (L FEWE T, REICRDE S
FIHARENT U, D ZLDHIREN TOAILZEWE L, JRKHHEN TIZWDAS, &
TH - LBRER THD,

For many potential deliberate release scenarios using toxic chemicals, the quantity of
chemical required to successfully execute the scenario is modest, ranging from grams to
100 kilograms, especially if the release is in a confined space. Terrorists most likely will
choose to use readily available toxic, flammable or explosive chemicals or those that can
be easily produced from readily available chemicals [36]. However, terrorists may
choose to use synthesized or imported chemical warfare agents [16].

B FEE N 2L OB BT UA T, FrICPASHZE M TRt S E23546 ., v
FUF % AT DDIM B WE O BT g~100kgL DTN ThD, 7THYAMIZL DL A
AFLRT WD BELICAF AL P E O BIZBIE TE D, A 3D UL AR MER/ETS
PHEOBHALFYEZBINT HTHAI[36], Fo—F T, TaVANIE K LIZVEA LY LI-{b:
A Ofd F AR 2056 Liveu[16],

Criteria for determining the availability of chemicals are given in Table 6. The criteria
are situationally independent as the general availability of the chemical rather than its
availability in a specific location is considered. CEWG suggests that public health
authorities undertake a detailed determination of all chemicals produced, used, stored,
disposed of or transported through their area of responsibility so that the actual
local/regional availability of the chemicals can be known. This survey would also note
the location of each chemical, the quantity at that location, the state and security of the
location, the adjacent population density and location of vulnerable facilities such as
schools and hospitals.

ICFHEDANFLLTSLHIET LR MELROITRT, LML, HOFFEDLFT TOAFLLT
ILVOED | ZDILFEHE DO — AR AF LT IEARE I, ROBNTITRNL LI D TH D,
BFARNT—F 77— (CEWG) 1%, EBEOHIRCH T TOLFEMEDOAFLL TS
AR TELIONT, ARMA Y R, BEET D HUR CRLE M BT BRI, A STV D
ETOCFWE OGO DR ELZFFITAIIORBL TS, ZOMREIX, S FWE DY
AT, Z D% H L5, ZDBGFTORERIR L | BEEHIBL & O N QB AR D 19
7R MfEss 7 fiER O SEHL (BT EHI) \ZHIE H 35628038955,

Table 6 Criteria for determining the availability of chemicals and scoring
K6 {LFEWEDOAFLL T SOHERRELRT Y7 (5 EBUL)
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The probability of exposure is determined according to equation 3. The probability of
exposure classes and scoring are given in Table 7.

iR D ZIMEIT, TREABICL - THIESND, BREEOZHRMED B IEEATTI 7 (RHEAL) 23
TR,

Table 7 Probability of exposure classes and scoring
T BBOBERNOITABERE AT 7 (S EAL)

(TRT~DY 7)

Determination of risk

Several risk matrices were considered [29] before the five by five symmetrical matrix
illustrated in Figure 1 was chosen. This matrix which gave the required degree of
granularity was used to determine risk.

U X7 OHE

BI1IZRLTE X BORFR~ N7 A (1751) DBEARZ LD LLATIZ , WD DY R < N 7 A (1751)
PR SITZ[29], BERSNDREDMNIITINA D, ZO5 X 5DOXFR~ I Z A (TT74) 1%, VA2
OHEIZH BT,

Figure 1 Risk matrix.
1 VAZ~= MU 2ZZ ({751)

Validation of the screening tool

Chemicals used to test the tool were from Tables 1 and 2, the EU: List of Chemicals and
Thresholds Seveso II Directive [7,8], the United States: List of Chemicals and
Thresholds Risk Management Plan (RMP) Program (Sec. 68.130) [9] and the US
Department of Homeland Security list [37]. The results of the testing are given in
Figure 2.

AI)—=2 7 — )V DIRFE

K=o T ANT DO, R1ER2IZBTTALFWEE Vo, EU VIS T TEDD
iAW E LERE DY AR (List of Chemicals and Thresholds Seveso IT Directive) [7,8], >K[E:
Y27 BLEFE (RMP) 7175 L (Sec.68.130) TED LN IALFWE LBEDOY AL (List of
Chemicals and Thresholds Risk Management Plan (RMP) Program (Sec. 68.130) [9] . K[EE %
ARFEE DY AR (the US Department of Homeland Security list) [37].

TAMDRERZ K 21TR T,

Figure 2 Example showing determination of risk for chemicals released into the

atmosphere.
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As expected HPV gases and high vapor pressure liquids, that are highly toxic,
flammable or reactive, are ranked extreme risk (e.g., chlorine, hydrogen cyanide,
methane, fluorine). Highly toxic solids, that primarily constitute an ingestion hazard,
are ranked low to very low risk (e.g., sodium azide, potassium cyanide). Chemical
warfare agents, although extremely toxic, are ranked moderate or low because of their
low vapor pressure and difficulty in synthesis (e.g., sarin). In addition to the chemicals
shown in Figure 2, the tool has been used to rank several hundred chemicals of
potential concern. The rankings are consistent with those observed in previous studies
[28,29,38].

Detailed instructions on using the tool are given in Additional File 1: Guide to using
CEWG tool to determine risk.

THREENTLEBY, Tl AT  SOSMED S WHPV T AR KED @ WIRIRIE “UR7 3 MiRrd T
BEWIC SIS (Bl 3R ST UMUK AZ L Tv3R), mEORmWERIT, EEL TR A
BETEENEL, “VRAZMEN ET VR DGO TIRW I FEE S (B 7 Ub TR Y
L, T ACTID L) ALFEZRITARD TEED @D, ZRKUEMELS, BT 20038 LD T,
VAP ET T VAT PRI ND (Bl V), BI2ITR LA IS A,
FHPBRESINDBE DL TFIEET 7T T 2D, K —NZd I LTz, D70 74415
Rl HEROBFFELFE A RS U TV 5[28,29,38],

K=V DFHLWERGAZ IMT DT 7401 (YA ZHE T HCEWGY — /)LD AR)
7 IS

The role of the public health community in the chemical disaster management cycle

The chemical risk prioritization tool presented in the previous sections allows for rapid
screening of chemicals of greatest public health concern. However, ultimately, impacts
and residual risk are situationally dependent. When planning for accidental releases,
several measures such as conducting a survey of chemicals produced, used, stored,
disposed of and transported through the area of concern combined with population data,
allow public health practitioners to estimate the quantity of chemical that could be
released and the number of individuals that could potentially be exposed and their
duration of exposure. When planning for deliberate releases, additional measures such
as ease of importing or producing an extremely hazardous chemical and identification of
locations where release of the chemical could cause maximum harm must be considered.
Ideally, all factors collectively designed to reduce the likelihood of a chemical release
and to manage the release and impacts, should be considered to determine residual

risks and assess vulnerabilities.

[LFEREROA N ANV BITAARE LI 22T A DR E]

_56_



ATEIZFL L7, AL OVAZESNANL AT DT> DY — NV fl 2 1% ARG A EORBIFE
DB FEDE DRI AT ) — =2 THATIRIZENTED, LU, A2 378 () X
RV AT 1Z, B BNIRIRDUMKAT T D, (L FE OBFER 72 BN L CREET§~ DR 121,
BRSNDHUIICIITD N AT =2z AL E OGS, (1, BT, FEFE, Bk > T
DMEFEREN ST, Bk & 72T — X Lo T, ARBAEDOEGEHIIHHINDRN B H LY
B GETLIANOHL N RERFEZ RGN TELINTD, AL FWE D EIX
B2 U U CREETT D REIZ 1T, 180 TR ERIEFME O AL E DL SO E 4L
FWE OB IV KRIROfEE LB IO D% T a R E T oLV ZLaiBIIL TRETLZRT
L7 b7en, BARRIIE AP E O O ATREVEZ G 97720 | FAbFME DMt Z D
AT () A E BT DD AR ESN 2 TOHERIL, 55DV A7 ZFML ., Mads
A ARG DT2OICB EINDHIETH D,

CEWG, in considering the role the public health community could play in preventing
chemical incidents and minimizing the negative impacts of incidents on the exposed
population and the environment, concluded that the public health community has a
vital role within each of the five stages of the disaster management cycle (prevention,
emergency planning and preparedness, detection and alert, response and recovery). The
exact role will depend on the jurisdiction (local, regional, national, international) and
the roles and capabilities of the other partners (industry, labour, government,
international organizations) [5,6,39,40].

BFEARCIT =% 7 70— (CEWG) 1E, ALK E DT RO K HE (BRI L2 N) BB~
DADFELR/NRITMA D8I T, AREAEAI2=T 213, KEEHYA27L0D 5 DD
Bl (B 1k | BT O FHE & YEfi , BN LB S S, EIR) OZ LIS W T, fijed THEER
B Zfro CRIZP)EARRR LTz, RERORENL, B (s, #75, [F| EERR97RL~ L) 2fh o
W (BEZE, T3 | ATB EESHER) D& EILHE K2 THA2(5,6,39,401,

The first stage, prevention, focuses on reducing the likelihood of a chemical incident
occurring and using all possible means (both organizational and technical) to reduce the
severity of the incident if it does occur and to minimize its impact [5]. The public health
community, as a critical component of an integrated emergency management structure,
is essential in identifying hazardous chemicals, determining all possible release
scenarios for these chemicals and assessing the health impact, both immediate and long
term, from these scenarios. This includes determining the adequacy of data required for
health impact assessments [26] and proposing research to fill critical data gaps. With
respect to land use planning regulations governing the location of chemical production,
use, storage and disposal sites and transportation infrastructure (ports, roads, rail lines,
pipelines), the public health community can support legislation to ensure that these

sites and corridors are located and built so as to minimize the risks to human health,



the environment and property if a release occurs and can ensure that schools, hospitals
and other major health facilities are located outside of potential hazard zones. The
public health community can encourage industry to improve plant and equipment
design and to replace hazardous chemicals and processes with less hazardous, but
equally effective ones. Educating the public to demand and use less hazardous
chemicals and ensuring that commonly used hazardous chemicals (e.g., pesticides and
cleaners) and their containers are clearly and appropriately marked indicating health
hazards so that they are not misused [5,41] are vital public health functions.
F—BFETHLIPIIE 1T AP R E O AED REMEAEO T8 & AP K E N AELRFICZE
DURANSZIEISE |, Z DR EL /MBI X 572012, kB L OHEAr O E THH D HF B
2D ZEICH A AR ENTWD[5], AFRMEEWEEREL, ThDDILFEWEDH LD LY
FVAEFIL, ZNHDT T UANBEHR I LR IR EER~D A7 (GE2) Z2 33
LT, A SRS BUAHI OB E R ER L COARBAEAI2 =T AITMLBEA R R THD,
ZAUTIT FEFEA~DA LT (528) DRI B2 T — 2 D& 2 H -2 2 L[26], farkiy
T —AOEED DI DR ELRETHIE, BEEND, (LFWEORES T, Y5
AT BTIERSET BREEG AT B LN kA2 77 (U, BB $0E ., ik A7 T A1) DR EZHE
1635 LR B GNBIL T ALEWE O SR Z 72 5B I A OREFECR S, ¥
X T DY AR Z F/NRIZT D7D, AREAEII2=T (1%, ZAH OS82 Hilsk oo B &
(CRAL TR TR DM OfEZ SHE TEHL . RSSO MBS AR B, i
D ERRMERRR DAL E SN DL TLEREMIR T DIENTED, AR/ EII==T 113, PEER
(ZRIL T, TSR OGO BER, 2IRITFAFOEE, AFLRIEOHILFWE LT
Bz JVfERMED DI NE D A~MUET DI T ZENTE D, JVfERIEDIRVW ML E 2 2
UEM T 2I0MREZBE T 5L, kML G T (B 7% B A, Peil) 2 s
MRS, ZDALFE R G (2T ) BERICB 4 2P — R D353 0 D XIS
DOEYNCEIRT DI T I, Mwsd THERARGALERIETHD,

The second phase, emergency planning and preparedness, ensures that the negative
outcomes of a chemical incident are minimized by responding to the emergency in a
timely, appropriate and integrated way. The public health community can contribute to
the design, set-up and maintenance of effective emergency response infrastructures
with clearly defined roles and responsibilities for each participating group and to the
development of chemical emergency plans covering detection, alert, command and
control, training and exercises, public crisis communication and health sector
communication. It has the major responsibility in developing public health incident
response plans and ensuring that these are integrated with the overall chemical
emergency plans. The public health community can also be influential in the
development and maintenance of databases, essential for immediate response,

including those for national hazardous sites, chemical information and health sector
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capabilities. At the local level, the public health community can be responsible for
conducting community impact assessments for the hazardous sites located in the
community or region, based on scenario studies of possible releases, as identified in the
national hazardous sites database. Furthermore, the public health community is
essential in assessing the adequacy of existing medical countermeasures for high risk
chemicals, in recommending research and development of new countermeasures where
required and in ensuring that existing countermeasures are available for immediate use.
The preparation of information on chemical hazards and countermeasures that can be
taken in the event of a release and the communication of this information to the public
is a necessary public health function. The public health community can contribute to
the establishment of and participate in routine training programs and exercises that
are indispensible components of preparedness and response to chemical incidents.
BRI THH BRI RS & E G 11, 2 A LT — 2D TR A7 TIE TRESE
(XS T 228 T ALFREFEOADRE RE R/ NRIZT D, AREAETII2=T 413, TR LD
FREBE T 2B LA IS T D2 E TRIRMZRBE SIS DA 7T OfREE RIE., R4
(SRU T oM, B, fe - B0 AR SER AR LR O T R~ D IE s LA A 5y
B OGRS ELMET D ALFKEF~OBRTISFHH OIS L T, FEHTDLIENTED,
(BREEAI=Z=T D) FERFHIT, AREESCEFERA~OMIEFTHAER T 5280, 2
MO FT I Z 2R E IR T 2R AR EL TRAEL TV EILhH D, iz, Ak
a2 =7 113 EROERZRGITAL AW E O . ER S EFOXIGRE ST 57 —4#
NR—RE T ARSI ] R T —H_R—AD P LHERFICHL B 532N T& 5, H
LTl AREEAR2 =T 413, REOEBREFT 7 — 2 X — A0 TabRili & E
ST, ZOHURRM T IZHAERE PTIXTL T, IV D S FUAOMFFEIZFE-DW T, H
ROMEET RAA NN ERTDEENDHDHENZ D, SHIZ, ARMAEII2=T (1L, VAZDE
WESIEICH U TR D IR RO Z G PEZRIM L 720, £ 2 TR BEESNDF L RO
FEBHIE AHELTL 720 | BEAF O RSN IR A fIREDNE O s L 72D 228 ICH A A R TH
%o ALFIVE DT —R (A F M) LSS DBRITIRY 92 % RIZ B DM O Hfi . i K
IZZDEREARET DL, DR EOMHEADKEE THD, AR AETI2=T 113, (LK E
(ZXE D W ORI U TH D, FTEDHE 7 07T LEFIFICEB T, fERE S EI T
EYAR

The third phase, incident detection and alert, is an ongoing activity to determine that a
chemical incident has occurred and ensure the rapid alert required for a timely and
appropriate response. The public health community can support the installation of
detection and alarming systems at hazardous sites and can take the lead in developing
and implementing methods that can assist in the detection of less obvious chemical
incidents. These include training in the recognition of chemical incidents for public

health officials, medical professionals, first responders and members of the community;
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the provision of a well publicized phone number and/or Internet connection to report
incidents to the appropriate authorities; the establishment and maintenance of a
routine population health surveillance program and environmental monitoring system
and the implementation of an alert channel to rapidly mobilize required personnel.
FHBETHL T Fi o LSS T ALF I EN AL ZA LY — DN RS
ST BT DI B 7R AR OB S A FITATHE WV S Tk L CITOIREN T b, AR A=
TAE SEBREFTICHA B AT LR ECEAN) T O LA AR ALFE R ETHHI LN
FIEAME TIERIREE CO RN D IO TIEDORRBE L EEM ARG T HILRTED, 2
DITIT, AREAYE | EFREEE, 77— A VAR — (B2, WL, BEKE7R
E, FR EOBGITRMNCEE T L BERNGER) Laia=T Y HEMEFE K E LT
TLHIODOHE . BURY R ~F AW E T HDICAMOEGEE 504 2 — 2y MEREO L,
EMRZRERDREEY —_AT AT 07T L (BRI ERRE T 07T L) LEREEE =407
VAT L HGRICEER N BEE)B T 5700 OB EURERIE OMESL EHERF N B 4D,

The first step in the fourth phase, response, is termination of the release followed by
preventing the spread of contamination and reducing exposure. Although the public
health community is not normally involved in the termination of atmospheric releases,
it has an important role in reducing the spread of contamination including the rapid
assessment of incident control options, assessing the need for decontamination of
exposed persons, ensuring that contaminated persons do not leave the hazard zone prior
to decontamination and advising on personal protection equipment and measures. The
public health community also functions in assessing possible immediate and long term
health effects so that appropriate responses can be determined. In the case of large
airborne releases the public health assessment is a critical factor in deciding between
the options of sheltering-in-place and evacuation. During the incident, the public health
community acts to disseminate essential information and advice to responders, the
public, and the media. This information must be consistent, tailored to the needs of the
particular group and be simple, timely, accurate, relevant and credible (STARC).
Conducting investigations that assess effects on health or on the environment during an
incident so as to offer the best possible advice on treatment and protection throughout
the incident, registering potentially affected individuals as soon as possible following a
chemical release and conducting epidemiological investigations are other important
public health functions.

BB BE DRI DAT 7 THH RIS N IR S 75 YO R AP 11U CHREE A HITR
THZETHD, ARFEAEFI2=T 41T ALFIE DO REKA~O AR S 52 21230 5 135
B U0 GG DIERE D Z LB W TEHEREZE ZH - TR, Zo&RENIIL, BEL
N (B ) OGO L ENEDOFHAM, BRYLATISTE B EE DERGE ) KBS RN KO E
(B E ABIRE DI IED B E L o7 A RIS A4 7 L ar O R RIS
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ND, ARFEII2=T 1T FE 2 WEIRIHEZ R E TEDIOITE I EI- 1T R WA 7o~
DA TN T 5 R CTHRERET 5, KEDZEHREM DS NI 56 | AREET EAA R
13E DY TO RN IRRE)REEE) R TE T HEERER THL, FHDBRTL2ET)OM. A%k
A2 =T 13, O THERFHSC S X0 E | — iR, AT AT IR % E % K
T, ZOEHRIL, HOFFEDT N —TDMEMHIZEH S L, FEORWED THANLENHY, v
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The fifth and final stage, recovery, includes clean-up, health monitoring, evaluation and
other activities that are aimed at restoring the community or site to an acceptable
condition and contributing to prevention of a recurrence. The public health community
has a vital role in organizing health care, including mental health care, to treat victims
and support them in regaining control of their lives. Depending on the incident, care
and support may be required for many years. Conducting risk and health outcome
assessments, including exposure, environmental and human health assessments,
implementing remediation and restoration actions, collecting and compiling
epidemiological data and tabulating and disseminating lessons learned are other
important functions the public health community can undertake in the recovery stage.
Table 8 summarizes the role public health can play in the disaster management cycle.
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Table 8 The role the public health community can play in the chemical disaster
management cycle

Conclusions
A flexible screening tool for chemicals that present a risk when released into the
atmosphere has been developed. Risk, determined using this screening tool, is general,

independent of site, situation and scenario, applicable to accidental and deliberate
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releases into the atmosphere and takes all chemical hazards (toxicity, flammability,
reactivity) into consideration. The tool is semi-quantitative and can be easily and
quickly implemented by non-subject matter experts using freely available authoritative
information. The role that the public health community can play in the chemical
disaster management cycle is described.

KA S BRICY AT PFAET DAL FWEN T 2R MDD ORI ) — =2 7 — L )3
PRSIz, ZOAZY—=0 7 — VAl U CTHIE ST A2 IWAYER &Y | 57T - R -
US| BRI E MR PITR SIS EIZE M TRETHY & Tk
RN R (G, AR, SUGHE) 2B E LI DO Th D, V— LT, FEENTHY, ZDFH
B DOBAZE T LD H RICHI A ATRER B CELEMA AL A OTURITHOZ LN TE
%o

NREEAZ2=T AN AR E XD A M A7 B W TRE DR B VRSN,

Abbreviations

ACS, American Chemical Society; AEGL, Acute exposure guideline level; BP, Boiling
point; CAS, Chemical Abstracts Service; CEWG, Chemical Events Working Group;
CHEMCATS, CAS online chemical catalogues file; CWC, Chemical Weapons
Convention; EPA, United States Environmental Protection Agency; FP, Flash point;
GHSI, Global Health Security Initiative; HPV, High production volume; IPD,
Instantaneous power density; ITF, International Task Force; NFPA, United States
National Fire Protection Association; OECD, Organization of Economic Co-operation
and Development; PAC, Protective action criteria; PE, Probability of exposure; RN, CAS
registry numbers; SH, Severity of hazard; TETS, Tetramethylene disulphotetramine;
VP, Vapour pressure; WHO, World Health Organization

R

ACS, American Chemical Society; K[E{bFe

AEGL, Acute exposure guideline level; 2WEBRFEHTARTA 1L ~L

BP, Boiling point;  {# %

CAS, Chemical Abstracts Service; 73 0)VT 7 AT 7 ) —E &

CEWG, Chemical Events Working Group; {b22A X NI —F% 77—

CHEMCATS, CAS online chemical catalogues file; b 25h X074 T4

CWC, Chemical Weapons Convention; b7 egnz® (5649

EPA, United States Environmental Protection Agency; KEERER#ET

FP, Flash point; 5]k

GHSI, Global Health Security Initiative; — HFUREZL IR EA =TT 47

HPV, High production volume; &4 FE &

IPD, Instantaneous power density; WiEeEs )28

_62_



ITF,International Task Force; [EFR¥ AT 74— A

NFPA, United States National Fire Protection Association; 4P5 k<
OECD,Organization of Economic Co-operation and Development; #&% /1 BR 58 HAE
PAC, Protective action criteria; {fz8E/E ] JLYE

PE, Probability of exposure; MEEED ZEH IR

RN, CAS registry numbers; CASHE &5

SH, Severity of hazard; /Y —ROEKIE

TETS, Tetramethylene disulphotetramine; 7 h732 (FhIAT LUV ANVT T RI3)
VP, Vapour pressure; 2% )E

WHO, World Health Organization TH i {F RS

Competing interests

The authors declare that they have no competing interests.

EAUEAY SN

HEEDPFIRHER AR RN E2ESLET,

Authors’ contributions

All authors have contributed to the first draft and commented on the final draft. The
paper was assembled by Health Canada. All authors read and approved the final
manuscript.

TRTOEFIL, BAIDORTTNIEBRL . BfERITOWTIA T, #a STl T4 (REE 12X
STHANLTHIL, TXTOEFEEN DL, Sl fmz &8 LIz,

Authors’ information

The authors form part of the Chemical Events Working Group of the Global Health
Security Action Group and collectively have expertise in the fields of laboratory
medicine, general medicine, toxicology, emergency planning, environmental toxicology
and science and policy making. This has provided the basis for the unique tool
described in this manuscript.

PR

PR T, MR R L 2REITE) 7 L — T DAL FEA RN T —F o T T N—T DD A
N=TH Y BRI - B - mhse - AE P - RIEFRMS - RIERSE - BORIRED 77
BB T 2 HEMAFAZEAICAH LTV, ZHUIARRRICEHE S Tv 2 MEE2e Yy —u
DEMEL o> TN D,

Acknowledgements

The authors would like to thank Dr. Kersten Gutschmidt from the World Health
Organization (WHO), which serves as an observer to the Global Health Security
Initiative and to Luke Graham (Canada) for their contribution.

Special thanks to Dr. Sara Joan Armour (Canada) for her outstanding contributions in
the development of the guide. The Chemical Events Working Group would like to

_63_



recognise her relentless efforts to develop the methodology, gather the data, compile the
results, while patiently collaborating with contributing authors throughout the iterative
development of this tool.

Eirg

WHO®Dr. Kersten GutschmidtlZJ&#f O 2 U E 3, i, R EEREZ 2 RS =27 7 «
7 & 17 # OLluke GrahamD A7 Y — — L L CEHBLS IV E LTz,

A ROBRFEOTIXS LWEBRIC) L, 7 4% @ Dr. Sara Joan Armour [Z/E#OFE 2K L £
To ALFA R DU —=F 7, FERORBELT —F O, R OERITHE 2 W55
NuELTHEWZE, £, ZOY—LOEY RN L ORFBIZHID | #&ih, FRHE<
EZOIH I LTHW I LICHEELTRLET,

25 3R

1. Facts and figures: output ramps up in all regions. C&E News 2011, 4:55-63.
[http://pubs.acs.org/cen/coverstory/89/pdf/8927cover4.pdfl.

2. European Chemical Industry Council (Cefic): Facts and Figures, The European
chemical industry in a worldwide perspective, September 2011.
[http://www.cefic.org/Documents/FactsandFigures/FF%20Reports%20per%20Sections/F
F_Chemical_Industry_Profile_Section.pdf].

3. Chemical Abstracts Service. http://cas.org.

4. Organisation for Economic Co-operation and Development: Environment Directorate:
Series on testing and assessment, Number 112: The 2007 OECD list of high production
volume chemicals. Paris: 2009.
[http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono(2009)40
& doclanguage=en].

5. World Health Organization (WHO): Manual for the public health management of
chemical incidents. Geneva: 2009.
[http://www.who.int/environmental_health_emergencies/publications/Manual_Chemica
1_Incidents/en/index.html].

6. United Nations Environment Program Division of Technology, Industry and
Economics (UNEP DTIE), Sustainable Consumption and Production [SCP] Branch: A
flexible framework for addressing chemical accident prevention and preparedness, A
guidance document prepared by UNEP. Paris: 2010.
[http://www.unep.fr/scp/sp/saferprod/pdf/UN_FlexibleFramework_WEB_FINAL.pdf].

7. Ashcroft S: The Seveso Directive — learning from experience, Health and Safety
Executive Senior Management Team Paper. 2010.
[http:www.hse.gov.uk/aboutus/meetings/smt/2010/020610/pjunsmt1073.pdf].

8. European Commission Environment: Chemical Accidents (Seveso II) - Prevention,

Preparedness and Response. [http://ec.europa.eu/environment/seveso/index.html].

_64_



9. United States Environmental Protection Agency: Accidental Release Prevention
Requirements: Risk Management Programs Under the Clean Air Act, Section 112(x)(7);
List of Regulated Substances and Thresholds for Accidental Release Prevention, Stay of
Effectiveness; and Accidental Release Prevention Requirements: Risk Management
Programs

Under Section 112(r)(7) of the Clean Air Act as Amended, Guidelines; Final Rules and
Notice. 61 FR 31667 (June 20, 1996). [http://www.epa.gov/fedrgstr/EPAAIR/
1996/June/Day-20/pr-23439.pdfl.

10. Prentiss AM: Chemicals in War. New York and London: McGraw-Hill Book
Company; 1937.

11. United Nations Security Council: Report of the Specialists Appointed by the
Secretary General to Investigate Allegations by the Islamic Republic of Iran Concerning
the Use of Chemical Weapons.. Report S/16433, 1984 March 26. [http://daccess-ddsny.
un.org/doc/UNDOC/GEN/N84/075/55/PDF/N8407555.pdf?OpenElement].

12. Convention on the Prohibition of the Development, Production, Stockpiling and Use
of Chemical Weapons and on their Destruction (Chemical Weapons Convention)..
[http://www.opcw.org/chemical-weapons-convention].

13. House of Commons: Report of the Official Account of the Bombings in London on 7th
July 2005, HC 1087. 2006.

[http://www.officialdocuments. gov.uk/document/hc0506/hc10/1087.pdfl.

14. Madrid train attacks. BBC News. 2004.
[http://www.bbc.co.uk/2/shared/spl/hi/guides/457000/ 457031/html].

15. At least 174 killed in Indian train blasts. CNN. 2006. [http://www.cnn.coml].

16. Tu AT: Chemical Terrorism. Horrors in Tokyo Subway and Matsumoto City. Alaken
Inc: Fort Collins, Colorado; 2002.

17. Adkins J: Hydrogen Sulphide Suicide: Latest Technique Hazardous to First
Responders and the Public. Regional Organized Crime Information Center; 2010.
[http:/mpstc.org/documents/H2S%20Report%20for%204112.pdfl.

18. Bogle RG, Theron P, Brooks P, Dargan PI, Redhead J: Aluminium phosphide
poisoning. Emerg Med J 2006, 23:e3.

19. : Occupational Phosphine Gas Poisoning at Veterinary Hospitals from Dogs that
Ingested Zinc Phosphide — Michigan, Iowa, and Washington, 2006—2011. Morbidity and
Mortality Weekly Review, 61:286-288. [http://www.cdc.gov/mmwr/pdf/wk/mm6116.pdf].
20. Whitlow KS, Belson M, Barrueto F, Nelson L, Henderson AK: Tetramethylene
disulphotetramine: old agent and new terror. Ann Emerg Med 2005, 45:609—613.

21. Gelpi E, de la Paz MP, Terracini B, Abaitua I, de la Camara AG, Kilbourne EM,
Lahoz C, Nemery B, Philen RM, Soldevilla L, Tarkowski S: The Spanish toxic oil

syndrome 20 years after its onset: a multidisciplinary review of scientific knowledge.

_65_



Environ Health Perspect 2002, 110:457—464.

22. Schier JG, Rubin CS, Miller D, Barr D, McGeehin MA: Medication-associated

diethylene glycol mass poisoning: a review and discussion on the origin of

contamination. J Public Health Policy 2009, 30:127—-143.

23. World Health Organization (WHO): Toxicological and health aspects of melamine

and cyanuric acid. Ottawa: 2008.

www.who.int/foodsafety/fs_management/Melamine.pdf.

24. United Nations Economic Commission for Europe (UNECE): Globally Harmonized

System of Classification and Labelling of Chemicals (GHS).

[http://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html].

25. United Nations: UN Recommendations on the Transport of Dangerous Goods —

Model Regulations (16th ed., 2009).

[http://www.unece.org/trans/danger/publi/unrec/rev13/13nature_e.html].

26. United States Environmental Protection Agency: Acute Exposure Guidelines.

[http://epa.goviopptintr/aegl].

27. United States Department of Energy, Office of Health, Safety and Security:

Protective Action Criteria (PAC) with AEGLs, ERPGs, & TEELs: Rev. 27 for Chemicals

of Concern (02/2012).
[http://www.hss.energy.gov/healthsafety/wshp/chem._safety/teel.html].

28. Steumpfle AK, Howells DJ, Armour SJ, Boulet CA: International Task Force (ITF)

25! Hazard from Industrial Chemicals. United States, United Kingdom: Canada

Memorandum of Understanding on Research, Development, Production and

Procurement of Chemical and Biological and Defence Materiel; 1996.

http://193.198.207.6/wiki/file/us-uk-ca-mou-itf25-1996.pdf.

29. Armour SJ, Resta J, Black RM: International Task Force (ITF) 40: Industrial

Chemicals Operational and Medical Concerns. United States, United Kingdom: Canada

Memorandum of Understanding on Research, Development, Production and

Procurement of Chemical and Biological and Defence Materiel; 2003.

30. Colonna GR (Ed): Fire Protection Guide to Hazardous Materials, 2010 Edition.

Quincy, Massachusetts: National Fire Protection Association; 2010.

31. Mishra PK, Samarth RM, Pathak N, Jain SK, Banerjee S, Maudar KK: Bhopal gas

tragedy: Review of clinical and experimental findings after 25 years. Int J Occup Med

Environ Health 2009, 22:193-202.

32. Broughton E: The Bhopal disaster and its aftermath: a review. Environmental

Health: A Global Access Science Source 2005, 4:6.

[http://www.ehjournal.net/content/4/1/6].

33. United Kingdom Department of Employment: The Flixborough Disaster, Report of

Enquiry, 1975. HMSO 1975.

_66_



[http://www.incheme.org/resources/safety_centre/publications/~/media/Documents/inch
eme/Safety%20Centre/HSE%20reports/Flixborough.pdf].

34. Department of Homeland Security, United States Fire Administration National Fire
Data Center: Phillips Petroleum Chemical Plant Explosion and Fire Pasadena, Texas
October 23,

1989. U.S. Fire Administration/Technical Report Series, USFA-TR-035/October 1989..
[http://www.usfa.fema.gov/downloads/pdf/publications/tr-035.pdf].

35. IMO/FAO/UNESCO-I0OC/WMO/WHO/TAEA/UN/UNEP Joint Group of Experts on
the Scientific Aspects of Marine Environmental Protection (GESAMP): The revised
GESAMP hazard evaluation procedure for chemical substances carried by ships.
London:; 2002.

[http://www.jodc.go.jp/info/ioc_doc/GESAMP/GESAM64.pdf].

36. Zanders JP: Assessing the risk of chemical and biological weapons proliferation to
terrorists. The Nonproliferation Review 1999 Fall:17-34
[http://cns.miis.edu/npr/pdfs/zander64.pdf].

37. Cox JA, Roszell LE, Whitmire M: Chemical Terrorism Risk Assessment: A Biennial
Assessment of Risk to the Nation. Chemical Security Analysis Center: United States
Department of Homeland Security; 2010.

38. Hauschild VD, Bratt GM: Prioritizing industrial chemical hazards. J Toxicol
Environ Health A 2005, 68:857—876.

39. United Nations Environment Program, Industry and Environment (UNEP IC):
Technical Report 12: Hazard identification and evaluation in a local community. Paris:
1992. [http://www.unep.fr/scp/publications/details.asp?id=WEB/0062/PAl.

40. Organisation for Economic Co-operation and Development: OECD Guiding
Principles for Chemical Accident Prevention, Preparedness and Response: Guidance for
Industry (including Management and Labour), Public Authorities, Communities, and
other Stakeholders 2nd Edition. Paris: 2003.
[http://www.oecd.org/dataoecd/10/37/2789820.pdf].

41. World Health Organization/United Nations Food and Agricultural Organization:
Guidelines on management options for empty pesticide containers. 2008.
[http://www.fao.org/ag/AGP/AGPP/Pesticid/Code/Download/Containers08.pdf].

_67_



#®1 HPV(BEER)EMEDHI[1]

ER81LED EEBEEY TSAFYHR A= et ]
"oty 8% JIFL2RY TFUEZT
IFLY REET R LK JaELYRY EEETUEZY L
A /)—)L ERIE R L AFLURYIE V%Y =1
JaELy i ftE=)L B

Table 1 Examples of HPV chemicals [1]

Organic chemicals  Inorganic chemicals Plastics Fertilizers
benzene chlorine polyethylene ammonia
ethylene sodium carbonate polypropylene ammonium nitrate
methanol sodium hydroxide polystyrene phosphate rock
propylene sulphuric acid polyvinyl chloride  phosphoric acid
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Table 2 Examples of chemical incidents resulting in regulatory actions

Actions ERef

Accident location  Date Type of event Conzequences .
Nypro UK Ltd, 1 Jun 1974 Explosion and fire - 28 kalled: 89 ijured, Influenced Seveso 1 [6,7]
Flixborough, UK release of 30 tonnes of damage for several km content
cyclobexane resulting Led to the UK Health
= 2 vapour cloud & Safety at Work Act
eplotion & establizhment of
UK Health & Safety
Executive
Hoffmann LaFocke 10 Jul 1976 Fumaway thermal  Over 5,700 residents  Led to Seveso | [5-7]
Seveso, Italy maction —tooxac and  evacuated; 220,000  Durective
corrosive chemical people under medical
clound formed, survelllance; 447 canes
contaiming phenols,  of skan lesions or
sodimm hydrocade, and chloracne; =3000
~2kgof23.78- animals dead; 80,000
amimals :
dioxin (TCDDY) affected 2 18 sqkm
paid in compensation
Union Carbide India 3 Dec 1934 Fumaway reaction — 2 500-6.000 deaths: Led to changesm  [5-7]
Lid, Bhopal, India 30—40 tormes of »200,000 izjured; Seveso | thresholds
methyl 1socyanate =50,000 survivors and proxmity to
over crowded working aibments such as populations,
no warning for people bronchial asthma, planning provisions
within the area chrome obstructive Led to USA
sunounding the plant  pulmonay disease.  Fperpency Plannms
un;ﬂr:r'sun:?reumm & Community Right
Mmimﬁ to Know Act & CMA
keratopathy CAER
; i Program
Sandoz, Basel 1 Nov 1986 Warehouse fire — 30 Massive Extended Seveso Ito  [6.7]
Switzerland tonnes of chemicals contammanon of the include storage
released mto air and  Rhine, 500,000 fish  activities
i " Killed: polkuti
cresol, travelled over 500 km
organochlorines,
organophosphates,
~150 kg mercury)
Phillips 66 Co, 23 Oct 1989 Explosion and fire - 23 deaths; more than Tnggered 1990 USA  [6]
Pasadena  Texas, USA hugh densiy 130 mjured; over §1  Clean Air Act & Fisk
polvethylene bullion m losses Management Program
production — release of (RMP) & Process
=§5,000 lbs of hughly Safety Management
flammable process (PSM) process
gases standards
SE Fireworks, 13 May 2000 Explosion and fire - 22 kalled: 947injured: Led to change: to [5-7
Enschede, The 177 tonnes of 2000 homes destroved defimtion of
Netharlands fireworks exploded explosives m Sevese II
Aurnl 5 A Baa 30 Jam 2000 Breach in tailmg= dam Contarmmation of Extended appheation [6,7]
Mara, Romania = 100,000 m' of water supply at 24 of Seveso II
(evanide plus heavy  250.0000 people;
metals includmg massive fish kll;
copper) released mto  destructon of aguatic
and Black Sea 200 km of mver basin
Grande Paroisse, 21 Sep 2001 Explosion and fire — 30 deaths; 2 242 Changed application  [5-7]
Toulouse, France F00—400 tonnes of  myured (20 senously), of Seveso Il with
downgraded 5,079 treated for respect to amumonim
ammonium mitrate siress; 25,000 bomes mtrate
damaged: 5 schools
destroved; 1,000
factories damaged:
torac chemacals leaked

mto nver
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Table 3 Severity of hazard criteria and scoring of chemicals
Inhalational toxicity Flammability Reactivity
AEGL-3 or PAC-3 Tomicity NFPA flammability criteria® NFPA NFPA reactivity criteria® NFPA

score

(mg-"majl for 60 SCOlE

min exposure

sCore

=1 4

Flammable gas or cryogenic 4
material

Liquid with flash point (FF) below

22 8°C and boiling point (BP) below

Matenals with instantaneous power density (IPD) of 4
1000 W/mL or greater (@ 250°C; sensitive to

localized thermal or mechanical shock at normal
temperature and pressure

™C
Materials that spontanecusly ignite
when exposed to air
=1, =10 3 Liquids with FP below 22.8°C and 3 Matenals with IPD at or above 100 W/mL and below 3
BP at or above 37.8°C; or FP at or 1000 WimL @@ 250°C; sensitive to thermal or
above 22.8°C and below 37.8°C mechanical shock at elevated temperature and
pressure
=10, =100 2 Ligqmds with FP at or above 37.8°C 2 Matenals with IPD at or above 10 WmL and below 2
and below 93 4°C 100 WimL @ 250°C
=100, =1000 1 Ligquds, solids, semi-solids with FP 1 Matenals with IPD at or above 0.01 W/mL and below 1
above 93.4°C 10 WimL (@ 250°C
=1000 0 If assigned 0 by NFPA 0 Materials with IPD below 0.01 WimL (@ 250°C 0

* see NFPA 704 for complete listing of criteria [30].
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£4 NF—F(ERAEENE) OEXREORBEERATIVT(REIL)

s 1B E 34 PHE hi2RE ZE
NF—FOERIED B Extreme Maj/:)r Significant  Moderate M:itnor
NF—FOEXMED R 4 3 2 1 0

(R AFEHE. AT, RISHEDIDD/NY—F
DEDIb—BEVREELD)

Table 4 Severity of hazard classes and scuring

Severity of Hazard Class Extreme Major Significant Moderate Minor
Severity of Hazard Scoring 4 3 2 1 0

(highest score received in one of the 3 hazard categories:
flammabality, toxicity, reactivity)

£5 BRREORI7IVY (mHEIEL)

ZSE (kPa 20°C) ZSE (mmHg 20°C) =P ae_t -
KA - EHEIRIE KR - EHERIA 6
i, EKEZ50 BIK, ZRKIE=376 5
RIK, ZERE=10, <50 RIA, ERIE=752, <376 4
BRA/ER, ZREZ1, <10 BiK EZRE=752, <752 3
RIE/ER, ZRE201, <1 BIE/EK, #ZKRE=0752, <752 2
A/ ElE, ZSKE<LO0.1 A/ ElE, ZRE<0.752 1
Table S Vapour pressure scoring
Vapour pressure (EPa @ 20°C) Vapour pressure (mm Heg @ 20°C) Score
(Gas or pressurized liquid Gas or pressurized liquid 6
Liquid, vp = 50 Liguid, vp =376 5
Liquid. vp = 10, <50 Liquid, vp =752, <376 4
Liguid/solid, wp = 1., <10 Liquid/solid, vp = 7.52, <75.2 3
Liquid/solid, vp = 0.1, <1 Liquid/solid, wp = 0.752, <7.52 2
Liguid/solid, vp <0.1 Liguid/solid. vp <0.752 1
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#6 ILEMEDAFLOTEOHEREELR T T (REIUE)

; AFLPTED
)\%L’cia“bé@_%& ) B ~ ) 297 (550
SHEESLFEYE. BARGFHLDVLEV, LREEICHI->TERAINEESN TS, 5
=IER D Z{E (HPV)

MERSNTLS . BARGANEN (FEXDE0Y) . LEEICHO->TERASh TL

. BEIR D 1 (CAN) !
mRSN TS, BARGIN S, REMGER. BREZE K (CAR) 3
TRESN TRV EFEERLNE S, FIEBEYENFoNS. REMNGRBTERTAE 9
(CS)
TRSNA TGN EFERMNELD (BHL S TEADE) | SRITHRZEREN 1
HE(CSD)
Table 6 Criteria for determining the availability of chemicals and scoring
Availability criteria Availability score
High Production Volume chemical few purchase restrictions, 5
widely used and transported. minimum secunty (HPV)
Commercially Available, No (or few) purchase restrictions, 4
widely used, nuninmm securnty (CAN)
Commercially Available, major purchase Restrictions, limited 3
use, tight security (CAR)
not commercially available, Chemical Synthesis easy. 2
available precursors, standard equipment (CS)
not commercially available, Chemical Synthesis Difficult 1
(complex nmltistep), special equipment (CSD)
x7 BREOEREOBREERITIVT(RAHIE)
==y % LIFLIERE BARE  Hof=lZhily BIYESITHL
REOCEAMEO B Frequent Likely Occasional Seldom Unlikely
REOEAMEORH 30-25 24-19 18-13 12-7 6-1
Table 7 Probability of exposure classes and scoring
Probability of exposure class Frequent Likely Occasional Seldom Unlikely

Probability of exposure scoring 30-25 24-19 18-13 12-7 6-1
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Table 8 The role the public health community can play in the chemical disaster
management cycle

Prevention

Emergency planning and
preparedness

Detection and alert

Response

Recovery

= Identifying chemical
hazards

= Contributing to the design,
set-up & maintenance of
effective emergency response
infrastructures

= Supporting
installation of
chemical detection &
alarm systems

= Activating the pubhic
healih aspects of the
incident management
system

» Organizing health care,
including mental health care, to
treat victims & to support them
throughout the recovery cycle

= Conducting nisk
assessment

* Contributing to the
development of integrated
chemical emergency plans

= Establishing methods » Making rapid

to detect & report
covert chemical
incidents

assessments of mcident
control options

» Undertaking nisk & health

outcome assessments

= Determining health

= Developing public health

= Developing chemical = Advising and alerting

= Implementing remediation

impact of all potential  chemical incident response incident recognition  health care services and restoration actions
release scenarios plans training

= Communicating data = Supporting the development = Developing = Ensurning coordination & = Collecting and compiling
on chemical hazards to  of relevant databases diagnostic integration of public epidemiological data

the general public technologies for health response

chemical exposures

= Supporting land use
planmng regulations

= Preparing information on
chemical hazards &
countermeasures and
communicating this
information to the public

= Providing phone and = Conducting a best
Internet connections to outcome assessment for

report incidents

both immediate & long-
term actions.

» Evaluating emergency
Tesponse

= Supporting reduction
in quantities of
chemicals stored

= Mamtamming an mventory of
existing medical
countermeasures

= Developing
population health &
environmental
surveillance systems

» Disseminating

= Tabulating and disseminating

information and advice to lessons leamed

responders, the public &
the media

= Supporting product
substitution

= Developing improved medical = Developing incident

countermeasures

alert systems

= Registering all exposed
individuals & collecting
samples to estimate
exposure

= Supporting improved
plant & equipment
design

= Developing traiming programs

= Conducting
epidemiological
investigations

= Supporting mcreased
security at chemical
transport and storage
facilities

= Planning and participating m
chemical incident exercises

= Supporting law
enforcement and
mntelligence




1 DAOIIRMIOR

BREE DEAMPE)
INF—F
(BRAEEMH) D S5 LIELIERE | BaRE | HoITEL | BIUESIZHEN
BARME(SH) Frequent Likely Occasional Seldom Unlikely
1BE Extreme (4) n

ZEZ| Major (3)

A3 Significant (2)

HFEE Moderate (1)

2 Minor (0)

Figure 1 Risk matrix.

Risk Matrix

Probability of Exposure (PE)

Severity of
Hazard (SH) |  Frequent Likely Occasional Seldom Unlikely

(30-25) (24-19) (18-13) (12-T) (6-1)
Extreme (4) MODERATE

Mjoer (0) | MODERATE
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Guide to using the CEWG chemical risk screening tool
CEWG LB DIVAIAI)—=0 T — LV DERIAR

The tool is used to determine the risk from chemicals that could be released,
accidentally or deliberately, to present an inhalation hazard. The tool has been
developed for generic risk assessment and considers all chemical hazards (flammability,
toxicity, reactivity).

ZOY = E W AIZE DA =R (fERA F ) 2B BN T 5721 BFEE TR
S ND AR D H L FE DVAZ A EIZHO IS, 2O — /VIFILHMEOH VAT
TAA D TZDIZBAFE S IV, B TOFERI N —R (ERA FE: AT, Bk, BOGME) 2%
JEL TS,

The example, given in Table 6, is generic, not site specific. It contains chemicals from
the EU: List of Chemicals and Thresholds Seveso Il Directive [1], the United States:
List of Chemicals and Thresholds Risk Management Plan (RMP) Program (Sec. 68.130)
[2] and the US Department of Homeland Security list [3].

6 TRLIC (B E D) B, HATICRHE L= O Tl LA @Sy b O T d, EU O
TAVIRS T TEDNIALFWE LBIEOY AR, 7 A) A OV A7 % BEHE (RMP) 7025
2 (Sec.68.130) TEDLITALFWE LEIEDOYAN2], KEE+ 22 2 0REE OYARN3NZZE T
SONTALFE 25 A TND,

The principal data sources required to use the tool are:

DY —)VEEST- DT B FeT — 2V — A (TFRIF) XL T OB ThD,
« International Chemical Safety Cards (ICSC) [4]

- EBMbEE e — K (ICSC) [4]

+ Hazardous Substances Data Bank (HSDB) [5]

- fERE T — 4327 (HSDB) [5]

+ Cameo Chemicals [6]

+ CAMEO Chemicals 7 — # ~— 2 [6]

+ Acute Exposure Guideline Levels (AEGLs) [7]

s BMERB A R 7 A4 > L~ (AEGLs) [7]

+ Protective Action Criteria (PAC) [8]

- PREEATENALUE (PAC) [8]

+ OECD 2007 List of High Production Volume (HPV) Chemicals [9]

- BEW IBA%FEME (OECD) 2007 #m4pER (HPV) {bwE —%I(9]
+ Chemical Weapons Convention Schedules [10]
AR IR S R Y 2 — v [10]

« NIOSH Pocket Guide to Hazardous Chemicals (PGHC) [11]

- KREERL B2 2B R (NIOSH) b E R 7~ 74 F(PGHC) [11]
+ 2008 Emergency Response Guidebook [12]
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- 2008 SEBBHIS A N7 v 7 [12]

- WISER [13]

- VA ¥ —[13]

+ International Uniform Chemical Information Database (IUCLID) [14]

- EESHE— b ® T — 2 ~— 2 (IUCLID) [14]

« NIOSH Emergency Response Safety and Health Database (ERSHD) [15]
- KEESLY B Z AR T (NIOSH)  Bastic 24 - fjfd7 — % ~— Z(ERSHD)
[15]

+ Royal Society of Chemistry Chemspider (Chemspider) [16]

- H[H E {2 Chemspider(Chemspider)[16]
+ DrugBank [17]

« DrugBank([17]

All data sources are freely available on the Internet at the URLSs given in the references.
BTCOT =& —A(TEHIE) 13, ZECOBIZFEHL TD URL T, AZ—Fo b LT
TAFHHRETHD,

A single chemical can have a variety of names; for example, methanol has several
synonyms including methyl alcohol, carbinol and wood alcohol. However, every
chemical has a unique universal identifier, the CAS Registry Number (CAS RN) [18].
Chemicals, which are widely produced and transported, also have a four digit UN
Identification Number (UN ID) [12]. The CAS RN is used throughout the process to
ensure that the chemical is consistently identified at each step.

H—0D{bEME Th-oTh, BEDLHEL > TNDIENDD, HilZ1E, A% /— L (methanol)
X AF T 3= AN )= RIEREBBOFREE HD, —T7. ETOFEWEIL
& A ORI ORI CTh D CAS Bk 5 (CAS RN) ZFF> [18], A<HIE - kST
DALFE ThHIUL, 4MTDEREFE 5 (UN ID) b (CASITINA T) £fo TS, [12] CAS B iR 7
X, BEAT T LM EERERICFRE T 570, (R7V—=u 7Y — L a R $5) it s
WL THEASID (=A== 7Y — LV DE ATy T T E 2 E T HITIE, CAS BEF
TERWD),

The guide was written assuming that the user was simply given a list of chemicals,
identified by a commonly used name, for assessmentz.

ZDHTARIL, VAIT BARARDTZOIZ, — AN DAL TOD A PR TR S L = E DY
A FIRFE DR GO NLZELFIHRIC, IESh b DO TH D, *!

1 If the list was developed as the result of a survey of chemicals produced, used, stored, disposed of or
transported through the area of responsibility, the user may have obtained the CAS RN or UN ID plus
considerable data from the labeling/packaging of the chemical and from the Material Safety Data Sheet
(MSDS) included with the chemical. The user may also have data on the quantity of chemicals and their
location in his area of responsibility.
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* 1 AL ORIE A, BT, BEFE, BN Ok BT ORA ORI EL TUARMMER S TR
L FIHHEIE CAS Bk 5 CEEE S IINA AL FWEO T~ adE AL FEICFRES TSR
BT =2 —FMSDS) OB 57 —F 25O ZEN DD, FIHFE 1, & U N Ok 78 0 R &
RS FTOT — 22tz TS FTREMEL 55,

A schematic showing the steps is given in Figure 1.
ATy TR WALz D& K UR T,

Figure 1: Schematic showing determination of risk

STEP |
Find CAS RN for chemical

STEP 9
Determine probability of exposure class

«~—— Assessment ——< Data collection >

STEP 10
Determine RISK

1 VA7 OESENANL AT OB

T—HADERE ATYT1 LB DCASE BB SEMHERTS
ATwT2 NFPA A]#itE - RIGHRQ7 WHEERREDT—2EHRTS
ATvTI3 BEUTHEHERTS
ATYvT4 AFLOTEOT—IEHRTS

il ATv75 EMRATEHIET S
ATYT6 NF—FOERMEDEEEHET D
ATYT7 BMEIAPTEOREBEHET S
ATYT8 AFLOTIOAHKEHIET D
ATvT9 BEOEAMDOERMBEHET S
ATYFT10 YROUFEHETS
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Step 1: Positively identify the chemical by obtaining the CAS RN. Start by using the
ICSC [4], which can be searched by name, including synonyms, and several other
identifiersz. If an ICSC is not available for the chemical, use the Protective Action
Criterion Table 1: Chemicals of Concern and Associated Chemical Information PACs
Rev 27, February 2012 (PAC Tablel) [8], HSDB [5], Cameo [6], PGHC [11], ERSHD
[15], ChemSpider [16] or by an Internet searchs to obtain the CAS RN. Use the CAS

RN, obtained in this step, to continue the assessment.

AT w71 CASERERFE 5 2R L T, EEIALFWEEZRE T D, T DI, FEFEMMON
SOMOFRNTEED AR THRET HIENTEHICSCAIEFIHT 5% L, ICSCHFIHTX
PUMEZEE D35E 13 Chemicals of Concern and Associated Chemical Information PACs Rev 27,
February 20120 The Protective Action Criterion Table 1 (PAC Tablel) [8], HSDB [5], Cameo [6],
PGHC [11], ERSHD [15], ChemSpider [16]°A % — Ry Mfisk * %> T, CASEERE 52155,
ZDOART v T THLNI-CASBRGE 54, VAT T B AA M@ L T 75,

2 There are several URLs for ICSCs: The INCHEM entry [http:www.inchem.org] provides access to the
ICSC:s plus other reports on chemicals in the International Program for Chemical Safety database. The
NIOSH entry [http://www.cdc.gov/niosh/ipcs/icstart.html] allows searching by UN Number and has
multilingual options.

%2 ICSC ITIFW <2 D URL M FE(ET 5 : The INCHEM entry [http:www.inchem.org] Tl ICSC (77 & AT
& 5721 T72< The International Program for Chemical Safety database (Z&2 LW E I T AOFHRIZT 7
T AT HIEMNTED, The NIOSH entry [http://www.cde.gov/niosh/ipes/icstart.html]iZ, UN &5 TR T 52
ENTE, ZFFBITHIELTND,

3 The Merck Index [19], which is not available free of charge on the Internet, can also be used.

%3 The Merck Index [19]bFIHTELR, A& —v b ETIIHEELE2D,

Step 2: Obtain data on the physical state, the vapour pressure and the NFPA rankings
for flammabilitys and reactivitys from the ICSC [4], HSDB [5], Cameo [6], ERSHD [15],
AEGL Technical Support Documentation [7] or other sources used in Step 1.

A7 w72 :1CSC [4], HSDB [5], Cameo [6], ERSHD [15], AEGL Technical Support
Documentation [7] AT v 7 1 THES T O TEMIFENE | ot ZKKE, ATERIE ™1, BOSPE*?
(2B NFPA 70X 7 DT — 2% AN F75,

41f the NFPA flammability score is not available, it can be calculated from data on boiling point and flash
point according to the criteria given in Table 1, column 3. This should be done if the ICSC indicates that
the chemical is flammable.

k4 OKREESLH K2 (NFPA) O AIERIEZ =7 H3FF TEIRWEE I, K1DH T L3IFER D FEHEHE i
REGIKRDENLR T 5T LR TED, ICSC TR TSN TODILEWHEIT, ZOFFEEITHIRET
5,

5 If the NFPA reactivity score is not available and if the ICSC indicates that the chemical is highly
reactive, a default value of 2 can be assigned.

* 5 SKEENZ ke (NFPA) D SUGHEAT Y B3FIHTE T ICSC TRISPED MW E PRSIV TO DL
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BT, BEEED 2 ZE0 Y TAZENTES,

Step 3: Use the 60 minute AEGL-3 value as a measure of inhalational toxicity [7]. The
value in mg/mazis given in the Technical Support Document provided for each chemical.
If an AEGL value is not available, use the 60 minute PAC-3 given in Table 4:
Protective Action Criteria (PAC) Rev 27 based on applicable 60-minute AEGLS,
ERPGs, or TEELS [8] as the toxicity estimates.

AT w73 W AFMEOFRIEL LT, 60 43 AEGL-3 OfEZMEHT5[7], meg/m® OEIE, £t
FWVEIZ 95 Technical Support Document CTH-2 531 TCWD, L. AEGL OfEDF]H CTx 72
WISETE. TEORAHVEL T, AEGLs X° BRUSEFE A A K71 (ERPGs) , BEHRA
MEFEFRE (TEELs) 1235-3< Protective Action Criteria (PAC) Rev 27 @ Table 4 1285 60 43[4
PAC-3 DfE[81ZAE T2, *°

6 If an AEGL-3 or PAC-3 is not available but other information indicates that the chemical is toxic, the
chemical can be compared with similar chemicals that have an AEGL-3 or PAC-3 (e.g., pesticides can be
compared with other pesticides). Additional sources of toxicity data include HSDB [12], ERSHD [15],
INCHEM - International Program on Chemical Safety, Poisons Information Monographs [20], IUCLID
[14], WISER [13]. Alternatively a default toxicity score of 2 can be assigned.

%6 AEGL-3X° PAC-3 25F I &RV D ER THRMED DD LFLH N DO E 1T, AEGL-3 R° PAC-3
IR OB LML A E LT D2 LD A RETHD (P AT D B L L TED) , TET —Z DB
IR EL T, HSDB [12], ERSHD [15], INCHEM - International Program on Chemical Safety, Poisons
Information Monographs [20], IUCLID [14], WISER [13]123%%, f0E&L T, BIEOBEEM TH D25 HI0HTHT
LHTED,

Step 4: : Determine the availability of the chemical, first by determining if it is on the
OECD 2007 List of High Production Volume (HPV) Chemicals [9]7. If the chemical is
not HPV, determine if it is commercially available by searching the Internet using the
CAS Registry Number and asking for suppliers s. Drugs 9, some pesticides 10and
explosives 11, although commercially available, may be subject to purchase
restrictionsi2. Chemical warfare agents (CWAS) are given in the Schedule 1 of the
Chemical Weapons Convention [10]. CWAs are difficult to synthesis, requiring great
technical expertise and good facilities, especially if kilogram or greater quantities are
requiredas.

ATy T AACFEDAF LT I2 W%, £7°. the OECD 2007 List of High Production
Volume (HPV) Chemicals [9] *" DUANMZHHEINEMER T Do L. TOILFHEL HPV T
2T U, CAS Bk S oo TA #—Ry FTHRERLIZY, a0 ™ ICfVWEbE7zoL T,
RSN TNDNE IR T Do FEHAL IR0 — RO SR JRFE ™ T, kS Tdh
DTh->Th, HEAFIBR™? DXt L72 o> TWDAREMEN B D, (b7 Ieds (CWAS) 13 b7 a2
1E4:#9 Schedule 1 [10NZ/REIN TS, CWASIZE KT DO EET, FFIZ kg HALCZALLL
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LORPLEIRIGET, LB RV RS o T i i S L B Th D, *

7 The OECD list of HPV chemicals includes those chemical produced or imported into the OECD
countries in excess of 1,000 tonnes per year. Production of a given chemical by the large chemical
industries of China, India and Brazil is only considered if those countries export that chemical in HPV
quantities to an OECD country.

*7 OECDOHPVILZEME Y AN FG ST DD, FEHI 10008 LL 12 OECD N T A= pE £721XOECD I i
ASHTOWBILEWE Th5, TE, AR, 7TV N0 BOECDO EICHPVEDOL W E B HHEN TOBEA
OO EO KRBT TIGIZ L THEESIIALFWED A EREL TD,

8 CAS Online Chemical Catalogs File (CHEMCATS) [18] contains data on over 19,000,000
commercially available chemicals and their worldwide suppliers. However, this catalogue is not free.
%8 CAS Online Chemical Catalogs File (CHEMCATS CAS A > JA4>hx#na7) [18121%, 1900 482 51
IREALVTODIE B & 72 R e DT — 2 BUERE IV TN D, LU IEE TR0,

9 Data on over 6,000 drugs is given in DrugBank [17].

*9 DrugBank [17IZ1%, 6000 LA EDESKS DT —X2PUGHHIN TS,

10 WHO Recommended Classification of Pesticides and Guidelines to Hazard 2009 provides data on
widely used pesticides [http:www.int/ipcs/publications/pesticides_hazard/en/]

%10 WHO Recommended Classification of Pesticides and Guidelines to Hazard 2009 {21, JA<fiiiu Q5 f
DT —H PRSI TS,

11 Lists of explosives are found in national export control documents (e.g., A Guide to Canada’s Export
Controls[http://www.international.gc.ca/controls-controles/assets/pdfs/documents/expoertcontrols2007-en
.pdf] and in national regulations (e.g., Commerce in Explosives, List of Explosive Materials 2011R-18T,
United States Department of Justice,
[http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-26963.pdf])

* 11 BEWOUAMI, &E O S CE (] : A Guide to Canada’s Export Controls
[http://www.international.gc.ca/controls—controles/assets/pdfs/documents/expoertcontrols2007—en.pdf] <>
PEEHI (il Commerce in Explosives, List of Explosive Materials 2011R-18T, United StatesDepartment of
Justice, [http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-26963.pdf) (24BN T 5,

12 Purchase restrictions are governed by national policy.

*12 BEASIRIT, FEOBERICIVEHIN TS (=EARIRIZA EZ LIcHilshTng),

13 CWAs would be scored as 1. The exception is sulphur mustard (CAS RN 505-60-2) which would be
scored as 2.

* 13 ALFIAROAATIILIET D, HISMIHTH~ A% — R (CAS B HZE7 505-60-2) TAAT 2L 72,
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Step 5: Score toxicity according to Table 1.
ATy 75 RUNENHEAT D

Table 1: Severity of hazard criteria and scoring of chemicals

Inhalational toxicity | Flammability Reactivity
AFGL-3or
PAC-3 .. -

. Toxicity | NFPA flammability NFPA s NFPA
(mg/m®) for Y L : NEPA reactivity criteria® )
60 min SCOTE CcI1feria score sCore
eXposure

Flammable gas or cryvogeme . L

material Matenials w_n‘li instantanecus

Liouid with flash point (FP) i ‘:":l:: mm_ I,Ef';';ol‘%_ﬂ

=1 4 below 22.8 °C and boiling 4 TIUE Al : 4

int (BP) below 37 °C SEnsmr.‘g to localized thermal or

po ’ mechameal shock at normal

Materials that spentanecusly temperature and pressure

1zmte when exposed to awr
. ) Materials with IPD at or above

Liquids with TP below 100 WimL and below 1000

} 228 °C and BP at or above — .

1, =10 3 Py ) 3 WimL @ 250 °C; sensitive to 3
37.8 °C; or FP at or above le homical shock at
228°C and below 37.8°C thermal or mechanical 5 #
elavated temperature and pressure
. ) Matenials with IPD at or above 10
) Ligqmds with FP at or above o ) T
=10, =100 2 37.8°C and below 93.4°C 2 WimL and below 100 WimL @ 2
250 °C
. : R Materials with IPD at or above
=100, <1000 1 | Laguids, solids, semi-solids 1 | 0.01 WimL and below 10 W/mL 1
with FP above 93 4 °C i@ 250 °C
- Matenals with IPD below 0.01
=1000 0 If assigmed 0 by NFPA 0 Wiml @ 250 °C 0

* see NFPA 704 for complete hsting of cnterta [21]

#1 EERHONYT—F(REREE) OEXEOEEL A8

LR 53 Attt R
605 OB ime/m3) |BiE . NFPA . NFPA
AEGL-3 £1-1Z PAC-3 [z |NFPA FIMEEE 2oy [NFPA RiGHEEHE ADT
oA ANEERODH 250°C M EREy ! 8 EE (IPD) AT
Bk S cERBENIr-ORS 1000W /mLERFThil LD
<1 4 |HITCEREDEE mH 4
ERIcEhSEERR LTI REARETREMORER-HE
H ERCEUEETS
AR ECERT ORE 250°COIPDA00W, mLELLE T
-1 £18 5 |POTECH OB 1000W, mL3E ]
= Bl gAt228cLl O S EE-EETTMEMET S
AT CEEADERE SIRERE-DRERICLVER
. = Dtk 100W/mL % 3
Bk SAGIACLEDER. | I50°CHIPDADOTW mELET
> 100, =100 'l ms oWl EE :
1000 0 g:‘;g.fnl_mu STehTL 250°CHIPDA00IW/mLER | o

*» RENFELEUARZELTIEINFPA T04[21]8H
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Step 6: Calculate the Severity of Hazard according to equation 2. The maximum hazard
posed by a chemical is based on the highest score it received in any of the three hazard
categories (inhalational toxicity, flammability and reactivity).
Severity of hazard = (maximum hazard posed by the chemical) (eqn 2)

Determine the severity of hazard class according to Table 2.
2776 AU TY =R (a A EME) O\ RMEELFE T 5, bFWEICE->THIEED
SNHNY—R (fERA FME) ORKMEIL, 32O =R 73V — (W A, AT, K&
PE) DOHLNT NN TR I @O ATTITHASS,

AP (fEBRAEN OBERME = (WFPWEICL> THEREIENL N —FOR KfHE)
K2 T AP =R IFADHERMEZ W5,

Table 2: Severity of Hazard Classes and Scoring

Severity of Hazard Class Extreme | Major | Significant | Moderate | Minor
Severity of Hazard Scoring

(highest score received in any of the 3 hazard 4 3 5 i 0
categories (flammability, toxicity, -

reactivity) )

K2 NF—F(BIREEMN) DERMEOREERITIT (REIE)

1B R W= hiEE BE

Extreme Major Significant | Moderate Minor

NF—FOEKX D ERE

NF—FDEXHED R #
(R AEM. AT, RISHED 3 DD/ 4 3 2 1 0
H—RFRED5—FBELVEHELD)

Step 7: Vapour pressure is used as an indicator of ease of release. Use the vapour
pressure datai4 obtained in Step 2, to obtain the ease of release score according to Table
3.

ATy 7T ARKER, HHENRTIOHRELL TEbivd, A7y 7 2 THRONEAKEDT
—H D KIS TRIHESN T SO RSB x5, 1

Table 3: Vapour pressure scoring

Vapour pressure (kPa @ 20°C) Vapour pressure (mm Hg @ 20°C) Score
gas or pressurized Liquid gas of pressurized lguid 6
laguid, vp=50 Leuid, vp=376 5
liguid, vp=10, <250 liguid, vp=75.2, <376 4
liguid/solid, vp=1, <10 liquid/solid, vp=7.52, <752 3
liguid/solid, vpe=0.1, <1 liguid/solid, vp=0.752, <7.52 2
liguid/solid, vp <0.1 heuid/solid, vp <0.752 1
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£S5 EREOAM

FERIE (WPa 20°C) HFE (mmHg 20°C) [=F .
kL L ERREE SE-EiEEsk 6
ik EFEZ50 ik, FEEZ376 5
i, EEEZ10, <50 Wik, HEE=752 <376 4
i EE, ERES <0 ik, EEME=752 <752 3
BE/EE FREZ01, <1 kB, BRE=0.752, <752 2
ik, EEE <0 i/, BRE <0752 1

14 If vapour pressure data is not found in step 2, a default values of 1 can be assigned to solids and liquids,
unless other information indicates that the liquid has a noticeable vapour pressure (e.g., odour) when 2
can be assigned.

k14 ATV T2 THRRUEDT —H RO T358 | IR - IRIRICIIBEEME O 1 2FI0 Y TD, 72720, i
DIFR T, BREDDHLRE | MIEPBAE LR REEZD D ZER RSN AL 2 £HV Y TS,

Step 8: Score availability according to Table 4.
ATy T8 RAUNESTAFOLR T D H AT D,

Table 4: Criteria for determining the availability of chemicals and scoring

Availability criteria Availability
. SCOTE

High Production Volume chemical few purchase restrictions. widely used & transported, 5

minimmm security (HEV)

Commercially Available, No (or) few purchase restrictions, wide use, mininmum security 4

(CAN)
Commercially Available, major purchase Restrictions, limited use, tight secunty (CAR) 3
not commercially available, Chemical Synthesis easy. available, precuorsors, standard
equipment (CS) -
not conumercially available, Chenycal Synthesis Difficult (complex nmitistep), special
equipment (CSD)

FE4 LPPHOAFOLLTEOHREELAY

AFOLAT
AFOLLTEOEE AN
BEERCENE. BARAWL GV, EERTAWEIA TS, RIEROER HPY) 5
flEEATLS. MARKD N SChTh) ., BEFsh TS, RIEROEGE (CAN) 4
MRS TS, WAREKNL S, BEMTHA. BEZER(CAR) k:

ﬁ;ﬁ;(&ngt‘?‘ith EFEELFER. MBENEATEShTLS, SR TRETER 7

AT iE (CS)

i{ﬁﬂﬁ;ﬁnfw“;th EFEER LGNS TR SE), SRI-HETER BE |
J

Step 9: Determine the probability of exposure class using equation 3 and Table 5
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Probability of exposure = (availability) X (ease of release) (eqn 3)
AT w7 9: ABEREZM T, IO FERIED I T X (BeFE . 73H) kD%,
Wk iE D 2R () = (AFOLRT ) X (itHashdx) (3)

Table 5: Probahility of Exposure Classes and Scoring

Probability of Exposure Class | Frequent | Likely | Occasional | Seldom | TUnlikely
Probability of Exposure Score 30-25 2419 18-13 12-7 6-1

®5 BROEAMOBRBEEXD7 T (REIL)

5 LIFLIERE BaR4E HoT=ITELy BIYESITEL
MRS D 3 AN OD ER B oEeE ¢

Frequent Likely Occasional Seldom Unlikely
BEOEAMO R 30-25 24-19 18-13 12-7 6-1

(BEERTD, LITLITRET D, BaRETD, BIVEITRY, TR 272W)

Step 10: Determination of risk

Determine the risk from the risk matrix given in Figure 2.
AT w7 10: YA DH|E

K 2DYRT <) 7 2B A7 % E T D,

Figure 2: Risk Matrix

Probability of Exposure
Severity of - - -
Hazard Frequent Likely Occasional Seldom Unlikely
(30-25) (24-19) (18-13) (12-7) (6-1)
Extreme (4)
Major (3)
Significant (2) MODERATE
Moderate (1) | MODERATE
Miner (0) MODERATE

2 YRI=RIIR

gp BEDEAMPE)
INT—
55 LIELIEHE BrR AL BHot=IZH70Y Y ZIITm
(RRAEM) O P ¢
Frequent Likely Occasional Seldom Unlikely
BEKXM4(SH)
(30-25) (24-19) (18-13) (12-7) (6-1)
BE Extreme (4)

#Zl Major (3)

FEZE Significant (2)

HFEE Moderate (1)

EE Minor (0)
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An example is given in Table 6.

(BB AT EEAT IR T) BT — 7V 6 1T T,

Table 6: Example showing determination of risk for chemicals released into the
atmosphere

LZEME PRI ~BHESNT5E DVATHEDH)

Table 6: Example showing determination of risk for chemicals released into the atmosphere
Inhalational N Vapor - Probabilit
Chemical CAS RN I;:x::i'?; ;f:,,';"la}x NFPA score Frincipal | Hazard | Mo P';!;:nllvem ey p;‘sps‘;r{e Availability | Araaniiy ;r::::;;tr); “:a‘:'m? RISK”
@l'ey | SEEE | seore scors’ exposyre
Value | Score | Flammability | Reactivity

Chiorine 7782505 58| 2 [} 00x 2 516 gas [ HPV 5 30 FRE
Metyl isocyanate 524839 047 4 3 2w 4 EXT baquid 54 5 HPV 5 25 FRE
Phosgene 75445 3] 3 [} 1 3 MAJ gas [ HPV 5 30 FRE
Algicars 118063 0| 4 4 EXT solid 0.00001 @25 1 caN 4 4 UNL
Sarin 107448 o3| & 1 4 EXT bauid 0.37 2 csD 1 2 UNL
VX 50732609 00| 4 1 0 4 EXT Liquid 0.00008 1 csD 1 1 UNL

10265026 1| 3 3 MAJ Solid 0.000002 1 HPV 5 5 UNL
Parathion 58362 BEE 1 3 MAJ Liquid 0.000005 1 HPV 5 5 UNL
Suifur mustard 505602 21| 3 1 0 3 MAJ Liquid 0.0088 1 cs 2 2 UNL
Potassium cyanide 151508 w0 2 0 0 2 516 Solid 1 HPV 5 5 UNL
Sodum carbonate 437198 780° [ 1 1 MOD Solid 1 HPV 5 5 UNL
Warfarin 81812 EHEE 1 MOD Solid 0.133 @108 1 CAN 4 4 UNL
Fluorine 782414 0| 2 [ 4 4 EXT Gas [} HPY 5 30 FRE
Tetrasthyl lead 78002 6247| 2 2 3 3 MAJ Liquid 0027 1 HPV 5 5 UNL
Ammonium nitrate: 8484522 | 1 [ 3ox 3 MAJ Solid 1 HPV 5 5 UNL
Sodum azide 28822228 EX [ 3 3 MAJ Salid 1 CAN 4 4 UNL
Methane 74328 1o | o 4 0 4 ExT Gas [} HPY 5 30 FRE
Hydrogen cyanide 74208 HEE 4 2 4 EXT Liquid EX 5 HPV 5 2 FRE
Ethyiene oxide 75218 I 4 3 4 ExT Gas [} HPV 5 30 FRE
Carbon monoxide 530080 E K 4 0 4 EXT Gas [} HPY 5 a0 FRE
Phosphine 7803512 BIEE 4 2 4 ExT Gas [} CAN 4 2 LK
Hydrogen sulphide 7783064 n| 2 4 0 4 EXT Gas [} HPV 5 a0 FRE
Arsine. 784421 16| 3 4 2 4 ExT Gas [} CAN 4 24 LK
Methanol 67561 an| o 3 0 3 MAJ Liquid 123 4 HPV 5 20 LK
Acryionitrie 107131 BH K 3 2 3 MAJ Liquid 1 4 HPV 5 20 LK
Ammonia 7804417 e 1 1 0 1 MoD Gas 0 HPY 5 30 FRE
Iron pentacarbonyl 13483408 14| 3 3 1 3 MAJ Liquid 47 @25 a HPV 5 15 occ
Chioropicrin 76062 EE 0 3 3 MAJ Liquid 27 3 caN 4 12 SEL
Carbon 56236 27| o [ [ [] MIN Liquid 122 4 [ 5 20 LIK
Chioroform 67663 A 0 0 [] MIN Liquid 02 4 HPV 5 20 LK
everity of Hazard is determined from equation 2 and Tables 3 &4; Probabulity of Exposure from equation 3 and Tables 5, 6 &7; Risk from Figure 1; *PAC-3 value; ** @20'C unless indicated otherwise; W = water; Ox = oxidizer; EXT =

extreme; MAJ = major; ; MOD = moderate; SIG = significant; MIN = minor; FRE = frequent; LIK = likely; OCC = occasional; SEL = seldom; UNL = wualikely; HIG = kigh; V Low = very low: CAN = commercially available no restrictions;
€5 = chemical synthesiz; CSD = dificult chemical synthesis: # see Table 3; #% from sqn 2; 49 ses Table 4; * see Table 5 ** see Table & from sqn 3; *** see Table T: + see Fig 1; italic = chemical warfare szents
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EH6

Guide to using the CEWG chemical risk screening tool
CEWG LB DIVAIAI)—=0 T — LV DERIAR

The tool is used to determine the risk from chemicals that could be released,
accidentally or deliberately, to present an inhalation hazard. The tool has been
developed for generic risk assessment and considers all chemical hazards (flammability,
toxicity, reactivity).

2DV —=E MAIZ LD =R (falR A F ) 2502 T 572018, BFEHEITE K
S ND AR D HHILFE DVAZ A EIZHO SIS, 2O — /VIFILHMEOH VAT
TAA D TZDIZBAFE S IV, B TOFERINT =R (ERA F 1 AT, Bk, SOGE) 2%
JEL TS,

The example, given in Table 6, is generic, not site specific. It contains chemicals from
the EU: List of Chemicals and Thresholds Seveso Il Directive [1], the United States:
List of Chemicals and Thresholds Risk Management Plan (RMP) Program (Sec. 68.130)
[2] and the US Department of Homeland Security list [3].

6 TRLIC (B E D) B, HATICRHE L= O Tl LA @Sy b O T d, EU O
TAVERS T TEDONIAL W E LBIEDOY AR, 7 A A OV A7 & HEHE (RMP) 7025
2 (Sec.68.130) TED LITALFHE LBIEDYAN2], KEE 22 2 0REE OYARN3NZZET
SNTALFE 25 A TND,

The principal data sources required to use the tool are:

DY —)VEES T DT B FeT — &Y —A(TFRIF) 1T T OEEB ThHD,
« International Chemical Safety Cards (ICSC) [4]

- [EBMbEmE et — K (ICSC) [4]

+ Hazardous Substances Data Bank (HSDB) [5]

- fERE T — 4327 (HSDB) [5]

+ Cameo Chemicals [6]

+ CAMEO Chemicals 7 — # ~— 2 [6]

+ Acute Exposure Guideline Levels (AEGLs) [7]

s BMERBE A RT A4 > L~y (AEGLs) [7]

+ Protective Action Criteria (PAC) [8]

- PREEATENALUE (PAC) [8]

+ OECD 2007 List of High Production Volume (HPV) Chemicals [9]

- BEWIBA%FERE (OECD) 2007 #m4pER (HPV) {bwE—%(9]
+ Chemical Weapons Convention Schedules [10]
AR IR S R Y 2 — v [10]

+ NIOSH Pocket Guide to Hazardous Chemicals (PGHC) [11]

< KEENL B L AR EIT(NIOSH)  fab s E R 7~ v 4 K(PGHC) [11]
+ 2008 Emergency Response Guidebook [12]
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- 2008 SEBEEHISH A N7y 7 [12]
- WISER [13]
- VA ¥ —[13]
+ International Uniform Chemical Information Database (IUCLID) [14]
- EESHE— P ® T — 2 ~—2([IUCLID) [14]
« NIOSH Emergency Response Safety and Health Database (ERSHD) [15]
- KEESLY 2 2 AN E T (NIOSH) BBt 24 - frid7 — % ~— Z(ERSHD)
[15]
+ Royal Society of Chemistry Chemspider (Chemspider) [16]
- HFEE {52 Chemspider(Chemspider)[16]
* DrugBank [17]
« DrugBank([17]

All data sources are freely available on the Internet at the URLSs given in the references.
RTCOT =& —A(TEHIE) 13, ZECOBEIZFEHL TD URL T, AF—F b ETHEE
TAFHHRETHD,

A single chemical can have a variety of names; for example, methanol has several
synonyms including methyl alcohol, carbinol and wood alcohol. However, every
chemical has a unique universal identifier, the CAS Registry Number (CAS RN) [18].
Chemicals, which are widely produced and transported, also have a four digit UN
Identification Number (UN ID) [12]. The CAS RN is used throughout the process to
ensure that the chemical is consistently identified at each step.

H—0D{bEME Th-oTh, BEDLHEL > TNDIENDD, HilZ1E, A% /— L (methanol)
X AF T 3= AN )= RIEREBBOFREE HD, —T7. ETOFEWEIL
& A ORI ORI CTh D CAS Bk 5 (CAS RN) ZFF> [18], A<HIE - kST
DALFE ThHIUL, 4MTDENERE 5 (UN ID) b (CASITINA T) £foTD, [12] CAS BiRE 7
X, BAT T LM EERERICFRE T 570, (R7V—=u 7Y — L aH$5) it s
WL THEASID (=A7)—=0 7Y — LV DE ATy T T FEE 2 E T HITIE, CAS BEF
TERWD),

The guide was written assuming that the user was simply given a list of chemicals,
identified by a commonly used name, for assessmentz.

ZDOHTARIE, VAIT BARARDIZOIZ, — AN DAL TOD A PR TR S AL = E DY
A FIRFE DR GO NLZELFIHRIC, IESh b DO TH D, *!

1 If the list was developed as the result of a survey of chemicals produced, used, stored, disposed of or
transported through the area of responsibility, the user may have obtained the CAS RN or UN ID plus
considerable data from the labeling/packaging of the chemical and from the Material Safety Data Sheet
(MSDS) included with the chemical. The user may also have data on the quantity of chemicals and their
location in his area of responsibility.
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* 1 AL ORIE A, BT, BEFE, BN Ok B ORA ORI EL TUARMMER S TR
L FIHHEIE CAS Bk 5 CEEE S IINA AL FWEO T~ adE AL FEICFRES TSR
BT —2—FMSDS) OB 57 —F 25O ZEN DD, FIHFE 1R, & U N O/ 798 O R &
RS FTOT — 22tz COD ATREMEL 55,

A schematic showing the steps is given in Figure 1.
ATy T RGN LIz D& UR T,

Figure 1: Schematic showing determination of risk

STEP |
Find CAS RN for chemical

STEP 9
Determine probability of exposure class

«~—— Assessment ——< Data collection >

STEP 10
Determine RISK

1 VA7 OESENANL AT OB

T—HADERE ATYT1 EEMEDCASEZ B S LRI D
ATwT2 NFPA AJ#itE- RIGHRQ7 WHEERREDT—2EHRTS
ATvTI3 BEUTHEHERTS
ATYT4 AFLOTEOT—IEHRTS

il ATv75 EMRATEHET S
ATYT6 NF—FOERMEDEEEHET D
ATYT7 BMEINPTEOREBEHET S
ATYT8 AFLOTIDOAHKEHIET D
ATvT9 BEOEAMDERMBEHET S
ATYFT10 YROUFEHETS
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Step 1: Positively identify the chemical by obtaining the CAS RN. Start by using the
ICSC [4], which can be searched by name, including synonyms, and several other
identifiersz. If an ICSC is not available for the chemical, use the Protective Action
Criterion Table 1: Chemicals of Concern and Associated Chemical Information PACs
Rev 27, February 2012 (PAC Tablel) [8], HSDB [5], Cameo [6], PGHC [11], ERSHD
[15], ChemSpider [16] or by an Internet searchs to obtain the CAS RN. Use the CAS

RN, obtained in this step, to continue the assessment.

AT w71 CASERERFE 5 2R L T, EEIALFWEEZRE T D, T DI, FEFEMMON
SOMOFRNTEED AR THRET HIENTEHICSCAIEFIHT 5% L, ICSCHFIHTX
PUMEZEE D35E 13 Chemicals of Concern and Associated Chemical Information PACs Rev 27,
February 20120 The Protective Action Criterion Table 1 (PAC Tablel) [8], HSDB [5], Cameo [6],
PGHC [11], ERSHD [15], ChemSpider [16]°A % — Ry Mfisk * %> T, CASEERE 52155,
ZDOART v T THRLNI-CASBGE 54, VAT B AA M@ L T 75,

2 There are several URLs for ICSCs: The INCHEM entry [http:www.inchem.org] provides access to the
ICSC:s plus other reports on chemicals in the International Program for Chemical Safety database. The
NIOSH entry [http://www.cdc.gov/niosh/ipcs/icstart.html] allows searching by UN Number and has
multilingual options.

%2 ICSC ITIFW <2 D URL M FE(ET 5 : The INCHEM entry [http:www.inchem.org] Tl ICSC (77 & AT
& 5721 T72< The International Program for Chemical Safety database (Z&2 LW E I T AOEFHRIZT 7
T AT HIEMNTED, The NIOSH entry [http://www.cde.gov/niosh/ipes/icstart.html]iZ, UN &5 THEE T 52
ENTE, ZEFEITHIEL TS,

3 The Merck Index [19], which is not available free of charge on the Internet, can also be used.

%3 The Merck Index [19]bFIHTELR, A& —v b ETIIHEELE2D,

Step 2: Obtain data on the physical state, the vapour pressure and the NFPA rankings
for flammabilitys and reactivitys from the ICSC [4], HSDB [5], Cameo [6], ERSHD [15],
AEGL Technical Support Documentation [7] or other sources used in Step 1.

A7 w72 :1CSC [4], HSDB [5], Cameo [6], ERSHD [15], AEGL Technical Support
Documentation [7] AT v 7 1 THES MO TEMIFENE | Mt ZKKE, ATRIE ™1, BOSPE*?
(2B NFPA 70X 7 DT — 2% AN F75,

41f the NFPA flammability score is not available, it can be calculated from data on boiling point and flash
point according to the criteria given in Table 1, column 3. This should be done if the ICSC indicates that
the chemical is flammable.

k4 OKEESLH K2 (NFPA) O AIERIE A= 7 H3FF TEIRWEEIE, K1DO DT L3ITFEH D FEHEHE i
REGIKRDENLR T 5T L3 TED, ICSC TR SN TODILEWHE I, ZOFFEEITHIRET
5,

5 If the NFPA reactivity score is not available and if the ICSC indicates that the chemical is highly
reactive, a default value of 2 can be assigned.

* 5 SKREENZ ke (NFPA) O SUGHEAT Y 3FIHTE T ICSC THRISPED MW E PRSI TH AT
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BT, BEEED 2 ZE0 Y TAZENTES,

Step 3: Use the 60 minute AEGL-3 value as a measure of inhalational toxicity [7]. The
value in mg/mazis given in the Technical Support Document provided for each chemical.
If an AEGL value is not available, use the 60 minute PAC-3 given in Table 4:
Protective Action Criteria (PAC) Rev 27 based on applicable 60-minute AEGLS,
ERPGs, or TEELS [8] as the toxicity estimates.

AT w73 W AFMEOFRIEL LT, 60 43 AEGL-3 OfEZMEHT5[7], meg/m® OEIE, £t
FWVEIZ 95 Technical Support Document TH-2 531 TCWD, L. AEGL OfEDF]H CT& 72
W EIE, BEO B EL T, AEGLs X BRUSEFHE T A FF 1 > (ERPGs) , BIEHRZ
MEFEIRE (TEELs) 1235-3< Protective Action Criteria (PAC) Rev 27 @ Table 4 125 60 4[]
PAC-3 DfE[81ZAE T2, *°

6 If an AEGL-3 or PAC-3 is not available but other information indicates that the chemical is toxic, the
chemical can be compared with similar chemicals that have an AEGL-3 or PAC-3 (e.g., pesticides can be
compared with other pesticides). Additional sources of toxicity data include HSDB [12], ERSHD [15],
INCHEM - International Program on Chemical Safety, Poisons Information Monographs [20], IUCLID
[14], WISER [13]. Alternatively a default toxicity score of 2 can be assigned.

%6 AEGL-3X° PAC-3 25F I &RV D ER THRMED DD LFLH N DO E 1T, AEGL-3 R° PAC-3
IR OB LML A E LT D2 LD A RETHD (P AT D B L L TED) , TET —Z DB
IR EL T, HSDB [12], ERSHD [15], INCHEM - International Program on Chemical Safety, Poisons
Information Monographs [20], TUCLID [14], WISER [13]23%:%, fXEEEL T, mEOBEEM THH22HIHTHD
EHLTED,

Step 4: : Determine the availability of the chemical, first by determining if it is on the
OECD 2007 List of High Production Volume (HPV) Chemicals [9]7. If the chemical is
not HPV, determine if it is commercially available by searching the Internet using the
CAS Registry Number and asking for suppliers s. Drugs 9, some pesticides 10and
explosives 11, although commercially available, may be subject to purchase
restrictionsi2. Chemical warfare agents (CWAS) are given in the Schedule 1 of the
Chemical Weapons Convention [10]. CWAs are difficult to synthesis, requiring great
technical expertise and good facilities, especially if kilogram or greater quantities are
requiredas.

AT T AACFWEDANF LT 245, £7° the OECD 2007 List of High Production
Volume (HPV) Chemicals [9] *" DUANMZHHEI0EMER T Do L. TOILFHEL HPV T
22T HUR, CAS BERFE B oo T #—Ry NTHRERLIZY, a0 ICfVWE ezl T,
RSN TNDNE IR T Do EHAL IR —EROFRFF 0 RFEW ™ T, TS TDh
DTh->Th, HEAFIBR*? DXt L2 > TWDAREMED 8D, (b7 Ieds (CWAS) 13 b5 a2
1E5:%9 Schedule 1 [10JIZ/RESN TS, CWASIZA KT 2D EEET, F5IZ kg AL UL
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LORPLEIRIGET, LB RV RS o T i i S L B Th D, *

7 The OECD list of HPV chemicals includes those chemical produced or imported into the OECD
countries in excess of 1,000 tonnes per year. Production of a given chemical by the large chemical
industries of China, India and Brazil is only considered if those countries export that chemical in HPV
quantities to an OECD country.

*7 OECDOHPVILZEME Y AN FG ST DD, FEHI 10008 LL 12 OECD N T A= pE £721XOECD I i
ASHTOWBILEWE Th5, TE, AR, 7TV N0 BOECDO EICHPVEDOL W E B HHEN TOBEA
OO EO KRBT TIGIZ L THEESIIALFWED A EREL TD,

8 CAS Online Chemical Catalogs File (CHEMCATS) [18] contains data on over 19,000,000
commercially available chemicals and their worldwide suppliers. However, this catalogue is not free.
%8 CAS Online Chemical Catalogs File (CHEMCATS CAS A > ZA4> k4 7) [1812i%, 1900 482 51
RS TWDIL P R A7 G e DT —Z NS L CVD, L LIEE Tldeuy,

9 Data on over 6,000 drugs is given in DrugBank [17].

*9 DrugBank [17IZ1%, 6000 LA EDESKS DT —X2PUGHHIN TS,

10 WHO Recommended Classification of Pesticides and Guidelines to Hazard 2009 provides data on
widely used pesticides [http:www.int/ipcs/publications/pesticides_hazard/en/]

%10 WHO Recommended Classification of Pesticides and Guidelines to Hazard 2009 {21, JA<fiiiu Q5 f
DT —H PN TS,

11 Lists of explosives are found in national export control documents (e.g., A Guide to Canada’s Export
Controls[http://www.international.gc.ca/controls-controles/assets/pdfs/documents/expoertcontrols2007-en
.pdf] and in national regulations (e.g., Commerce in Explosives, List of Explosive Materials 2011R-18T,
United States Department of Justice,
[http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-26963.pdf])

* 11 BEWOUAMI, &E O S CE (] : A Guide to Canada’s Export Controls
[http://www.international.gc.ca/controls—controles/assets/pdfs/documents/expoertcontrols2007—en.pdf] <>
PHLHI (il Commerce in Explosives, List of Explosive Materials 2011R-18T, United StatesDepartment of
Justice, [http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-26963.pdf) (24BN T B,

12 Purchase restrictions are governed by national policy.

*12 BEASIRIT, FEOBERICIVEHIN TS (=EARIRIZA EZ LIcHilshTng),

13 CWAs would be scored as 1. The exception is sulphur mustard (CAS RN 505-60-2) which would be
scored as 2.

* 13 ALFIAROAATIILIET D, HISMIHTH~ A% — R (CAS B HZE7 505-60-2) TAAT 2L 72,
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Step 5: Score toxicity according to Table 1.
ATy 75 RUNENHEALT D

Table 1: Severity of hazard criteria and scoring of chemicals

Inhalational toxicity | Flammability Reactivity
AFGL-3or
PAC-3 .. -

. Toxicity | NFPA flammability NFPA s NFPA
(mg/m®) for Y L : NEPA reactivity criteria® )
60 min SCOTE CcI1feria score sCore
eXposure

Flammable gas or cryvogeme . L

material Matenials w_n‘li instantanecus

Liouid with flash point (FP) i ‘:":l:: mm_ I,Ef';';ol‘%_ﬂ

=1 4 below 22.8 °C and boiling 4 TIUE Al : 4

int (BP) below 37 °C SEnsmr.‘g to localized thermal or

po ’ mechameal shock at normal

Materials that spentanecusly temperature and pressure

1zmte when exposed to awr
. ) Materials with IPD at or above

Liquids with TP below 100 WimL and below 1000

} 228 °C and BP at or above — .

1, =10 3 Py ) 3 WimL @ 250 °C; sensitive to 3
37.8 °C; or FP at or above le homical shock at
228°C and below 37.8°C thermal or mechanical 5 #
elavated temperature and pressure
. ) Matenials with IPD at or above 10
) Ligqmds with FP at or above o ) T
=10, =100 2 37.8°C and below 93.4°C 2 WimL and below 100 WimL @ 2
250 °C
. : R Materials with IPD at or above
=100, <1000 1 | Laguids, solids, semi-solids 1 | 0.01 WimL and below 10 W/mL 1
with FP above 93 4 °C i@ 250 °C
- Matenals with IPD below 0.01
=1000 0 If assigmed 0 by NFPA 0 Wiml @ 250 °C 0

* see NFPA 704 for complete hsting of cnterta [21]

#1 EERHONYT—F(REREE) OEXEOEEL A8

LR 53 Attt R
605 OB ime/m3) |BiE . NFPA . NFPA
AEGL-3 £1-1Z PAC-3 [z |NFPA FIMEEE 2oy [NFPA RiGHEEHE ADT
oA ANEERODH 250°C M EREy ! 8 EE (IPD) AT
Bk S cERBENIr-ORS 1000W /mLERFThil LD
<1 4 |HITCEREDEE mH 4
ERIcEhSEERR LTI REARETREMORER-HE
H ERCEUEETS
AR ECERT ORE 250°COIPDA00W, mLELLE T
-1 £18 5 |POTECH OB 1000W, mL3E ]
= Bl gAt228cLl O S EE-EETTMEMET S
AT CEEADERE SIRERE-DRERICLVER
. = Dtk 100W/mL % 3
Bk SAGIACLEDER. | I50°CHIPDADOTW mELET
> 100, =100 'l ms oWl EE :
1000 0 g:‘;g.fnl_mu STehTL 250°CHIPDA00IW/mLER | o

*» RENFELEUARZELTIEINFPA T04[21]8H
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Step 6: Calculate the Severity of Hazard according to equation 2. The maximum hazard
posed by a chemical is based on the highest score it received in any of the three hazard
categories (inhalational toxicity, flammability and reactivity).
Severity of hazard = (maximum hazard posed by the chemical) (eqn 2)

Determine the severity of hazard class according to Table 2.
2776 A2 T —F (a A EME) O\ RMEAFE T 5, b FWEICE->THIEED
SNDHNY—R (fERA M) ORKMEIE, 32O —RU 73V — (W A, AT, G
PE) DOHLNT NN TRLID I @O ATTITHS,

AR (EBRAEN OBERME = ((WFWEICL> THERIENL N —FOR KfHE)
K2 T AP =R IFADERMEZ AW 5,

Table 2: Severity of Hazard Classes and Scoring

Severity of Hazard Class Extreme | Major | Significant | Moderate | Minor
Severity of Hazard Scoring

(highest score received in any of the 3 hazard 4 3 5 i 0
categories (flammability, toxicity, -

reactivity) )

K2 NF—F(BIREEMN) DERMEOREERITIT (REIE)

1BE 23] kS hIEE BE

Extreme Major Significant | Moderate Minor

NF—FOEKX D ERE

NF—FOEXEDEA$
(IR AEMH. AT, RISHED 3 DD/ 4 3 2 1 0
H—RFRED5—FBELEHELD)

Step 7: Vapour pressure is used as an indicator of ease of release. Use the vapour
pressure datai4 obtained in Step 2, to obtain the ease of release score according to Table
3.

ATy 7T KRR, HHENRTIORELL TEbivbd, A7y 7 2 THRONEAKEDT
—H D KIS TRIHESN T SO RSB x5, 1

Table 3: Vapour pressure scoring

Vapour pressure (kPa @ 20°C) Vapour pressure (mm Hg @ 20°C) Score
gas or pressurized Liquid gas of pressurized lguid 6
laguid, vp=50 Leuid, vp=376 5
liguid, vp=10, <250 liguid, vp=75.2, <376 4
liguid/solid, vp=1, <10 liquid/solid, vp=7.52, <752 3
liguid/solid, vpe=0.1, <1 liguid/solid, vp=0.752, <7.52 2
liguid/solid, vp <0.1 heuid/solid, vp <0.752 1
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£S5 EREOAM

FERIE (WPa 20°C) HFE (mmHg 20°C) [=F .
kL L ERREE SE-EiEEsk 6
ik EFEZ50 ik, FEEZ376 5
i, EEEZ10, <50 Wik, HEE=752 <376 4
i EE, ERES <0 ik, EEME=752 <752 3
BE/EE FREZ01, <1 kB, BRE=0.752, <752 2
ik, EEE <0 i/, BRE <0752 1

14 If vapour pressure data is not found in step 2, a default values of 1 can be assigned to solids and liquids,
unless other information indicates that the liquid has a noticeable vapour pressure (e.g., odour) when 2
can be assigned.

k14 ATV T2 THRRUEDT —H RO T358 | IR - IRIRICIIBEEME O 1 2FI0 Y TD, 72720, i
DIFR T, BREDDHLRE | MIEPBAE LR REEZD D ZER RSN AL 2 £HV Y TS,

Step 8: Score availability according to Table 4.
ATy T8 RAUNESTAFOLR T D H AT D,

Table 4: Criteria for determining the availability of chemicals and scoring

Availability criteria Availability
. SCOTE

High Production Volume chemical few purchase restrictions. widely used & transported, 5

minimmm security (HEV)

Commercially Available, No (or) few purchase restrictions, wide use, mininmum security 4

(CAN)
Commercially Available, major purchase Restrictions, limited use, tight secunty (CAR) 3
not commercially available, Chemical Synthesis easy. available, precuorsors, standard
equipment (CS) -
not conumercially available, Chenycal Synthesis Difficult (complex nmitistep), special
equipment (CSD)

FE4 LPPHOAFOLLTEOHREELAY

AFOLAT
AFOLLTEOEE AN
BEERCENE. BARAWL GV, EERTAWEIA TS, RIEROER HPY) 5
flEEATLS. MARKD N SChTh) ., BEFsh TS, RIEROEGE (CAN) 4
MRS TS, WAREKNL S, BEMTHA. BEZER(CAR) k:

ﬁ;ﬁ;(&ngt‘?‘ith EFEELFER. MBENEATEShTLS, SR TRETER 7

AT iE (CS)

i{ﬁﬂﬁ;ﬁnfw“;th EFEER LGNS TR SE), SRI-HETER BE |
J

Step 9: Determine the probability of exposure class using equation 3 and Table 5
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Probability of exposure = (availability) X (ease of release) (eqn 3)
AT w79 BEREAAHE - T, BREEOZHIRNMED I T A (BFE, 5738 2k D,
W iE D 2R (FER) = (AFOLRLT ) X (itasndx) (3)

Table 5: Probahility of Exposure Classes and Scoring

Probability of Exposure Class | Frequent | Likely | Occasional | Seldom | TUnlikely
Probability of Exposure Score 30-25 2419 18-13 12-7 6-1

R5 BROBAREOERBERIT) T (REIE)

5 LIELIERE BaR4E Hof=IZELy  BIYESITEL
BREE D SR D ERLB oEeE ¢

Frequent Likely Occasional Seldom Unlikely
BEOEAMO R 30-25 24-19 18-13 12-7 6-1

(BE RIS, LITLIERET D, BaRET D, BIVEICRWV, ETERIY 272W)

Step 10: Determination of risk

Determine the risk from the risk matrix given in Figure 2.
AT 710 VA7 DY E

K 2DYRY~ N7 AN A7 2| E T D,

Figure 2: Risk Matrix

Probability of Exposure
Severity of - - -
Hazard Frequent Likely Occasional Seldom Unlikely
(30-25) (24-19) (18-13) (12-7) (6-1)
Extreme (4)
Major (3)
Significant (2) MODERATE
Moderate (1) | MODERATE
Miner (0) MODERATE

E2 YRIZMIOR

Fp BREOEARMPE)
INT—
L LIELIERE BrRFE Hot=IZH70N Y ZSITE
(BRAEE O o ¢
Frequent Likely Occasional Seldom Unlikely
EKRM(SH)
(30-25) (24-19) (18-13) (12-7) (6-1)
BE Extreme (4)

#Zl Major (3)

BEZE Significant (2)

hFEE Moderate (1)

#E Minor (0)
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An example is given in Table 6.

(BB AU EEATIR-T2) Bl T—T7 v 6 \TRT,

Table 6: Example showing determination of risk for chemicals released into the
atmosphere

{LZEME BRI ~BHESNIGE DV B D)

Table 6: Example showing determination of risk for chemicals released into the atmosphere
Inhalational N Vapor - Probabilit
Chemical CAS RN I;:x::i'?; ;f:,,';"la}x NFPA score Frincipal | Hazard | Mo P';!;:nllvem ey p;‘sps‘;r{e Availability | Araaniiy ;r::::;;tr); “:a‘:'m? RISK”
@l'ey | SEEE | seore scors’ exposyre
Value | Score | Flammability | Reactivity

Chiorine 7782505 58| 2 [} 00x 2 516 gas [ HPV 5 30 FRE
Metyl isocyanate 524839 047 4 3 2w 4 EXT baquid 54 5 HPV 5 25 FRE
Phosgene 75445 3] 3 [} 1 3 MAJ gas [ HPV 5 30 FRE
Algicars 118063 0| 4 4 EXT solid 0.00001 @25 1 caN 4 4 UNL
Sarin 107448 o3| & 1 4 EXT bauid 0.37 2 csD 1 2 UNL
VX 50732609 00| 4 1 0 4 EXT Liquid 0.00008 1 csD 1 1 UNL

10265026 1| 3 3 MAJ Solid 0.000002 1 HPV 5 5 UNL
Parathion 58362 BEE 1 3 MAJ Liquid 0.000005 1 HPV 5 5 UNL
Suifur mustard 505602 21| 3 1 0 3 MAJ Liquid 0.0088 1 cs 2 2 UNL
Potassium cyanide 151508 w0 2 0 0 2 516 Solid 1 HPV 5 5 UNL
Sodum carbonate 437198 780° [ 1 1 MOD Solid 1 HPV 5 5 UNL
Warfarin 81812 EHEE 1 MOD Solid 0.133 @108 1 CAN 4 4 UNL
Fluorine 782414 0| 2 [ 4 4 EXT Gas [} HPY 5 30 FRE
Tetrasthyl lead 78002 6247| 2 2 3 3 MAJ Liquid 0027 1 HPV 5 5 UNL
Ammonium nitrate: 8484522 | 1 [ 3ox 3 MAJ Solid 1 HPV 5 5 UNL
Sodum azide 28822228 EX [ 3 3 MAJ Salid 1 CAN 4 4 UNL
Methane 74328 1o | o 4 0 4 ExT Gas [} HPY 5 30 FRE
Hydrogen cyanide 74208 HEE 4 2 4 EXT Liquid EX 5 HPV 5 2 FRE
Ethyiene oxide 75218 I 4 3 4 ExT Gas [} HPV 5 30 FRE
Carbon monoxide 530080 E K 4 0 4 EXT Gas [} HPY 5 a0 FRE
Phosphine 7803512 BIEE 4 2 4 ExT Gas [} CAN 4 2 LK
Hydrogen sulphide 7783064 n| 2 4 0 4 EXT Gas [} HPV 5 a0 FRE
Arsine. 784421 16| 3 4 2 4 ExT Gas [} CAN 4 24 LK
Methanol 67561 an| o 3 0 3 MAJ Liquid 123 4 HPV 5 20 LK
Acryionitrie 107131 BH K 3 2 3 MAJ Liquid 1 4 HPV 5 20 LK
Ammonia 7804417 e 1 1 0 1 MoD Gas 0 HPY 5 30 FRE
Iron pentacarbonyl 13483408 14| 3 3 1 3 MAJ Liquid 47 @25 a HPV 5 15 occ
Chioropicrin 76062 EE 0 3 3 MAJ Liquid 27 3 caN 4 12 SEL
Carbon 56236 27| o [ [ [] MIN Liquid 122 4 [ 5 20 LIK
Chioroform 67663 A 0 0 [] MIN Liquid 02 4 HPV 5 20 LK
everity of Hazard is determined from equation 2 and Tables 3 &4; Probabulity of Exposure from equation 3 and Tables 5, 6 &7; Risk from Figure 1; *PAC-3 value; ** @20'C unless indicated otherwise; W = water; Ox = oxidizer; EXT =

extreme; MAJ = major; ; MOD = moderate; SIG = significant; MIN = minor; FRE = frequent; LIK = likely; OCC = occasional; SEL = seldom; UNL = wualikely; HIG = kigh; V Low = very low: CAN = commercially available no restrictions;
€5 = chemical synthesiz; CSD = dificult chemical synthesis: # see Table 3; #% from sqn 2; 49 ses Table 4; * see Table 5 ** see Table & from sqn 3; *** see Table T: + see Fig 1; italic = chemical warfare szents
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