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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 
instructions 

International: ++613-960-7516 
Toll free (North America only):  (877) 413-4792 
Conference ID:  7644896 

List of invitees 

Canada Danny Sokolowski
Joan Armour*

Marc Lafontaine
Luke Graham*

Casey Tosh - GHSI Secretariat

EC Paolo Guglielmetti
Espen Andresen

France Jean-Marc Philippe Germany Regine Horré
Walter Biederbick

Italy Loredana Vellucci Japan Takeshi Shimazu
Tetsu Okumura

Tomoya Saito

Mexico Lino Enrique Sosa Rebolledo
Rafael Rivera Gutiérrez

UK David Russell
Peter Blain

USA Sue Cibulsky
David Jett

Scott Deitchman
Teresa Abraham*

Jason McKight*
Catherine Chow*

WHO Kersten Gutschmidt

資料１
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April 24 

Item 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  

Tab 2 
Chair

9:30 Debrief from GHSAG WG Chair meeting, March 18-19, 
Washington D.C. - Tab 3

D. Russell 

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

 Review & Adoption of GHSAG common principles for 
mass patient decontamination of C & RN incidents  

Sue Cibulsky 

 Report from the Tokyo workshop Oct. 3-4, 2012 Tomoya Saito 
 Publication of the abstracts from the workshop 

presentations  
Tomoya Saito 

12:30 Lunch 
13:30 All hazard preparedness - Tab 6
 To identify core GHSAG capabilities for chemical incidents

To conduct a gap analysis to guide priority setting for the next 
3 year work cycle

Teresa Abraham* 
(HHS/ASPR) 

15:30 Break
15:45 Early Alerting and Reporting - Tab 7
 Considerations for duty analyst and risk assessment for 

chemical threats 
 Broadening use of the EAR Portal as 2nd phase of pilot 

for chemical threats  

Jason McKnight* 
Catherine Chow* 
(US CDC) & 
CEWG 

 Next steps for the EAR platform  
 Workshop May 6-8 in Italy

 Direction from SO meeting June 13-14 in Ottawa
Longer term goals  

Jason McKnight* 
Catherine Chow* 
 (US CDC) & 
CEWG 

17:00 Debrief - Tab 8
Awareness raising and training Workshop capacity building in 
the public health  management of chemical incidents  and the 
IHR implementation, Belgrade, Serbia, 26-27 March 2013     

D. Russell &  
D. Sokolowski 

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 

Plan  
Chair/Secretariat 

4. Update of CEWG Contact List Secretariat 
5. Representation to GHSAG SO meeting June 13-14 in 

Ottawa, Canada  
Chair

6. Next CEWG telecon (late June & early Sept.) & f2f 
(Oct. or Nov.) meeting

Chair

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

Location: ASPR Conference Center  
Magnolia & Holley rooms 
200 C Street SW, Lower Level 
Washington, DC 20024 

Teleconference dial-in 
instructions 

International: ++613-960-7516 
Toll free (North America only):  (877) 413-4792 
Conference ID:  7644896 

List of invitees 

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

Sue Cibulsky 
David Jett 
Scott Deitchman 
Efrain Garcia 
Bill Hall 
Jason McKight* 
Cathy Chow* 
Alison Lafan 

Jean-Marc Philippe 
Jean-Rene Jourdain 

Regine Horré 
Walter Biederbick 

M. Pompa Takeshi Shimazu 

Rocio Alatorre 
Matianna Ramirez 
Ricardo Cortes

David Russell 
Peter Blain 
   

Michael Sulzner 
Paolo Guglielmetti 
Germain Thinus

Kersten Gutschmidt

資料２
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October 15 

Item 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  

Tab 2 
Chair 

9:30 Syria - Tab 3

Update of CEWG position paper for public health threat from 
chemical weapons 

Peter Blain and 
Walter Biederbick

Briefing of Senior Officials David Russell 
Exchange of information on training courses or other activities 

for countries in the middle east region
Walter Biederbick 
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 

Focal Points (NFPs) notification of chemical incidents
Christine
Gagnon* 
Kersten 
Gutschmidt 

Development of IHR Training material David Russell 
12:30 Lunch 
13:30 Early Alerting and Reporting - Tab 5

Direction of EAR 
 Update on business case for sustainability of EAR  
 Advise of duty analyst issues for CEWG  
 Inform of workshop in Mexico City (mid-November) 

Richard Lemay 
Jason McKnight*  
Cathy Chow* 

Considerations for CEWG 
 Assess usefulness of EAR for CEWG

 Determine strategy to continue involvement (if any) 

Chair/all 

14:45 Break
15:00 Chemical Risk Screening Tool - Tab 6

Demo Prototype of Automated/Web based Chemical Risk 
Screening Tool

Olivier Dumetz* 

Determine willingness to develop a full web based tool Chair 
Identify funding sources and plan including timetable to 

complete development of final product
Chair 

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 

Item Description Lead 
9:00 Decontamination – Tab 7

Presentation to Senior Officials of Japan 2012 Workshop 
Report & Mass Casualty Decontamination:  Guiding 

Principles and Research Needs 

David Russell 
Jean-Rene 
Jourdain

What’s next for the CEWG ?
 Research needs ?

 Areas for collaboration between CEWG members & 
others ?

Sue Cibulsky/all 

10:00  GHSAG All-Hazards preparedness (version 2) - Tab 8

 Identify volunteer to help with All-Hazard Task Group 

Efrain Garcia & 
Jean-Francois 
Dupéré

10:30 Break
10:45 Risk Comms - Tab 9

Development of risk comms products for chemical incidents 
Bill Hall 

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, 
2013

Chair 

4. Next CEWG meetings
 Telecon (December 19 & March 13.) 

 f2f ( potentially aligned with conference on 
environmental hazards and the global burden of 

disease at ITC in Cardiff May-June 2014) 

Chair 

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. &
Ottawa, Canada

Brussels, Paris and Geneva Suffield, Canada

UTC 4 UTC+2 UTC 6
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Tentative Agenda 
GHSAG Chemical Events WG meeting- December 17-18, 2013 

Location: Canadian Embassy 
3rd floor boardroom 
501 Pennsylvania Ave NW  
Washington DC 20001  

Teleconference dial-in 
instructions 

International: ++613-960-7516 
Toll free (North America only):  (877) 413-4792 
Conference ID:  7644896 

List of invitees 

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

Sue Cibulsky 
David Jett 
Scott Deitchman 
Efrain Garcia 
Bill Hall 
Jason McKnight* 
Cathy Chow*

Jean-Marc Philippe 
Jean-Rene Jourdain 

Regine Horré 
Walter Biederbick 

M. Pompa Takeshi Shimazu 
Nobuaki Kiriu 

Rocio Alatorre 
Matianna Ramirez 
Ricardo Cortes

David Russell 
Peter Blain 
   

Michael Sulzner 
Paolo Guglielmetti 
Germain Thinus

Kersten Gutschmidt 
Katie Smallwood

資料３
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December 17 

Item 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  

Tab 1 
Chair 

9:30 Debrief from SO (Oct. 17-18) and Ministerial meetings 
(Dec. 10-11) – Tab 2

Chair 

9:45 Syria - Tab 3

Update of CEWG position paper for public health threat from 
chemical weapons 

Peter Blain and 
Walter Biederbick

Briefing of Senior Officials David Russell 
Initial clinical management of chemical weapon patients in 

resource limited settings
Katie Smallwood 

10:45 Break
11:00 Support to WHO - Tab 4

Presentation to Senior Officials Chair 
Development of IHR guidance document to help National 

Focal Points (NFPs) notification of chemical incidents
Christine
Gagnon* 
Kersten 
Gutschmidt 

Development of IHR Training material David Russell 
12:30 Lunch 
13:30 Early Alerting and Reporting - Tab 5

Direction of EAR 
 Update on business case for sustainability of EAR  
 Advise of duty analyst issues for CEWG  
 Inform of workshop in Atlanta (mid-November) 

Richard Lemay 
Jason McKnight*  
Cathy Chow* 

Considerations for CEWG 
 Assess usefulness of EAR for CEWG

 Determine strategy to continue involvement (if any) 

Chair/all 

14:45 Break
15:00 Chemical Risk Screening Tool - Tab 6

Demo Prototype of Automated/Web based tool
 Web link: https://join.me/demostation   

Olivier Dumetz* 

Determine willingness to develop a full web based tool Chair 
Identify funding sources and plan including timetable to 

complete development of final product
Chair 

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 
Report & Mass Casualty Decontamination:  Guiding 

Principles and Research Needs 

David Russell 

What’s next for the CEWG ?
 Research needs ?

 Areas for collaboration between CEWG members & 
others ?

Sue Cibulsky/all 

10:00  GHSAG Core Capabilities project - Tab 8

 Identify suitable chemical scenario for project  

Efrain Garcia & 
Jean-Francois 
Dupéré

11:00 Break
11:15 Risk Comms - Tab 9

Development of risk comms products for chemical incidents 
Bill Hall 

12:00 CEWG Management - Tab 10
1. Update of Terms of Reference Secretariat 
2. Update of CEWG Contact List Secretariat 

3. Next CEWG meetings
 Telecon (February 13 & April 10) 

 f2f ( potentially aligned with conference on 
environmental hazards and the global burden of 

disease at ITC in Cardiff May-June 2014) 

Chair 

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. &
Ottawa, Canada

Brussels, Paris and
Geneva

Suffield, Canada Tokyo, Japan

UTC 5 UTC+1 UTC 7 UTC+9
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GHSAG Chemical Events Working Group Meeting  
December 17-18, 2013 DC  

 
 

12 17  
Danny attend 

Wilcox
Danny Sue CDC Scott Deichiman David 

Jett(NIH) UK David Peter  
UK David Agenda  

Teleconference 9/5 ROD 10/17-18SO 
meeting12/10-11 Debrief David Bio-threat Lab 
Network Chemical

bio, Communicable disease Chemical event Time scale
 

discussion  
 
Syria  
David SO meeting Public health

GHSAG training Risk communication
 

Peter G8
 

 

OPCW

Peter The Field Deployable Hydrolysis System  
https://www.ecbc.army.mil/cbarr/newsletter/2013/CBARR_August2013.pdf 

 
WHO Katie Smallwood WHO

12/9-10 WHO Review and  revision of WHO interim guidance: Initial 
clinical management of chemically-contaminated patients

 WHO NGO
Clinical Guidance 2 Sue

Decon Principles document Peter Sue Review  

資料４
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Support to WHO 

David 10 SO meeting IHR Presentation
NFPs Chemical incidents

training system e-learning module1,module2, case study
Module1 45 Module2 Professional

Case study
IHR chemical portal  

Health Canada Christine IHR guidance document
Presentation WHO guidance Annex

2014 3 Peter, 
Scott, David Jett David WHO collaborating 
center e-learning  
 

 
 
Early Alerting and Reporting 

Richard EAR project Presentation
CDC Jason McKnight EAR On-duty Analyst Issues

Presentation Project WHO Collaboration
24/7 1 2

Atlanta 1 6 Analyst Bio 1, Chem 1, All 
Hazard(Public health issues )
UK, Operational Model US $3.9M

Technical  
Bio Project Base Chemical event acute onset

2005
Covert

Epidemiology
Surveillance  

 
Chemical Risk Prioritization Tool 

Oliver Dumetz Automated Web Based Tool Prototype

Cardiff Poison Control Center
 

Joan Armour Ingestion hazard screening tool
Peter Assessment LD50

Maximum Tolerated Dose
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CEWG

Tool SO  
16 Oyster Bar  
 
2 12 18  
Decontamination 

David 2013 10 SO meeting Presentation Peter UK
Newcastle University US 8 2014 4
Decon GHSI Policy Paper

Priority Research Needs Operational 
studies, comparative studies, behavioral research 3

Sue Rob Chilcot Richard Amlyot
Decon DHHS

2014 2015
Peter WHO Tetsu

Wind box
 

 
GHSAG Core Capabilities Project 

Ashley Towns Project Presentation GHSAG 
Core Capability Gap analysis

Bio, Chemical, RN, Pandemic flu 4
CEWG Acute Chronic 2

Sue CEWG
1 14,15 Workshop Danny

 
 
Risk Comms 
Bill Hall Presentation Influence on the Acceptance of Risk

Slow onset Bio-event Time-scale
CEWG Decon

human behavior Communication skill
 

 
CEWG Management 
Terms of Reference, CEWG Contact List Update Meeting

 
 

13  
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1 

25 Public Health 2013,13:253-262 

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

Chemical Events Working Group of the Global Health Security Initiative 

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. 

資料５
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Keywords 
Chemicals, Public health, Risk assessment, Atmospheric releases, Screening tool, 
Disaster management cycle 

 

 
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. 
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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]. 
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Table 1 Examples of HPV chemicals [1]
1 HPV [1] 

 
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]. 

Table 2 Examples of chemical incidents resulting in regulatory actions 
 

 
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 
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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]. 

 
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]. 

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]). 

 
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]. 

 
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] 

 
The tool is 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. 

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 ) × ( probability of exposure) (1) 

－50－



8 
 

 
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) 

 
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]. 

 
Table 3 Severity of hazard criteria and scoring of chemicals 

 
 
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. 

 
Table 4 Severity of hazard classes and scoring 

 
 
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. 
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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) (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. 

Table 5 Vapour pressure scoring 
 

 
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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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]. 

 
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. 

 
Table 6 Criteria for determining the availability of chemicals and scoring 
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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. 

 
Table 7 Probability of exposure classes and scoring 

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. 

 

 
Figure 1 Risk matrix. 

1  
 
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. 

Seveso II Directive

 
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. 

 
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. 
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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]. 

 
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, 
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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. 

 
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. 

 
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. 

 
 
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. 
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simple, timely, 
accurate, relevant and credible

 
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. 

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. 
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Guide to using the CEWG chemical risk screening tool 

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). 

The example, given in Table 6, is generic, not site specific. It contains chemicals from 
the EU: List of Chemicals and Thresholds Seveso II 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]. 

The principal data sources required to use the tool are:

ICSC [4] 

HSDB [5] 

CAMEO Chemicals [6] 

AEGLs) [7] 

PAC [8] 

OECD 2007 HPV [9] 

[10] 

(NIOSH) (PGHC) [11] 
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2008 [12] 

[13] 

(IUCLID) [14] 

(NIOSH)  (ERSHD) 
[15] 

 Chemspider(Chemspider)[16] 

DrugBank[17] 

All data sources are freely available on the Internet at the URLs given in the references.

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. 

The guide was written assuming that the user was simply given a list of chemicals, 
identified by a commonly used name, for assessment1.

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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A schematic showing the steps is given in Figure 1.

Figure 1: Schematic showing determination of risk 
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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 
identifiers2. 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 Table1) [8], HSDB [5], Cameo [6], PGHC [11], ERSHD 
[15], ChemSpider [16] or by an Internet search3 to obtain the CAS RN. Use the CAS 
RN, obtained in this step, to continue the assessment. 

2 There are several URLs for ICSCs: The INCHEM entry [http:www.inchem.org] provides access to the 
ICSCs 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. 

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

Step 2: Obtain data on the physical state, the vapour pressure and the NFPA rankings 
for flammability4 and reactivity5 from the ICSC [4], HSDB [5], Cameo [6], ERSHD [15], 
AEGL Technical Support Documentation [7] or other sources used in Step 1. 

4 If 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. 

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. 
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Step 3: Use the 60 minute AEGL-3 value as a measure of inhalational toxicity [7]. The 
value in mg/m3 is 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 estimate6.

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. 

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 8 . Drugs 9 , some pesticides 10 and
explosives 11 , although commercially available, may be subject to purchase 
restrictions12. 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 
required13.

Schedule 1
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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. 

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. 

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

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/] 

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]) 

12 Purchase restrictions are governed by national policy.

13 CWAs would be scored as 1. The exception is sulphur mustard (CAS RN 505-60-2) which would be 
scored as 2.
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Step 5: Score toxicity according to Table 1.
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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.

Step 7: Vapour pressure is used as an indicator of ease of release. Use the vapour 
pressure data14 obtained in Step 2, to obtain the ease of release score according to Table 
3.
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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. 

Step 8: Score availability according to Table 4. 

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)

Step 10: Determination of risk 
Determine the risk from the risk matrix given in Figure 2.
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An example is given in Table 6.

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

References 
1. European Commission Environment: Chemical Accidents (Seveso II) - Prevention, Preparedness
and Response. [http://ec.europa.eu/environment/seveso/index.htm] 
Council Directive 96/82/EC of 9 December 1996 on the control of major-accident hazards 
involving dangerous substances 
2. United States Environmental Protection Agency: Accidental Release Prevention Requirements:
Risk Management Programs Under the Clean Air Act, Section 112(r)(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/EPA-AIR/1996/June/Day-20/pr-23439.pdf] 
3. Cox JA, Roszell LE, Whitmire M, Chemical Terrorism Risk Assessment: A Biennial
Assessment of Risk to the Nation, United States Department of Homeland Security, Chemical 
Security Analysis Center, May 2010. 
4. International Chemical Safety Cards (ICSC) INCHEM entry [http://www.inchem.org/]; NIOSH
entry [http://www.cdc.gov/niosh/ipcs/icstart.html] 
5. United States National Library of Medicine, Hazardous Substances Data Bank (HSDB)
[http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB] 
6. United States Department of Commerce, National Oceanic and Atmospheric Administration:
Cameo Chemicals-Database of Hazardous Materials [http://cameochemicals.noaa.gov] 
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7. United States Environmental Protection Agency: Acute Exposure Guidelines
[http://epa.gov/opptintr/aegl] 
8. 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] 
Table 1: Chemicals of Concern and Associated Chemical Information PACs Rev 27, February 
2012[http://www.atlintl.com?DOE/teels/teel/Table1.pdf]
Table 4: Protective Action Criteria (PACs) Rev 27 based on applicable 60 min AEGLs, ERPGs or 
TEELS [http://www.atlintl.com/DOE/teels/teel/Table4.pdf] 
9. 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. 
2009. Paris. 
[http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono(2009)40&docl 
anguage=en] 
10. 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] 
11. Department of Health and Human Services, Centers for Disease Control and Prevention,
National Institute for Occupational Safety and Health, NIOSH Pocket Guide to Chemical Hazards
September 2007 [http://www.cdc.gov/niosh/doc)] 
12. Transport Canada (TC), the U.S. Department of Transportation (DOT), the Secretariat of
Transport and Communications of Mexico (SCT) 2008 Emergency Response Guidebook 
[http://www.tc.gc.ca/eng/canutec/guide-ergo-221.htm] 
13. WISER (Wireless Information System for Emergency Responders) [http://wiser.mlm.nih.gov]
14. International Uniform Chemical Information Database (IUCLID)
[http://iuclid.eu.index.php?fuseaction=home.project] 
15. United States National Institute for Occupational Health and Safety (NIOSH): The Emergency
Response Safety and Health Database [http://www.cdc.gov/NIOSH/ershdb] 
16. Royal Society of Chemistry (RSC) ChemSpider [http//www.chemspider.com]
17. DrugBank [http://www.drugbank.ca]
18. Chemical Abstracts Service [http://cas.org]
19. Merck Index: Encyclopedia of Chemicals, Drugs and Biological Series Fourteenth Edition,
(ISBN-13:9780911910001) John Wiley& Sons, Inc., 2006 
20. INCHEM – International Program on Chemical Safety, Poisons Information Monograph
[http://www.inchem.org/] 
21. Colonna GR (Ed): Fire Protection Guide to Hazardous Materials, 2010 Edition. Quincy,
Massachusetts: National Fire Protection Association; 2010. 
All URLs were assessed on 18 July 2012.
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Guide to using the CEWG chemical risk screening tool 

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). 

The example, given in Table 6, is generic, not site specific. It contains chemicals from 
the EU: List of Chemicals and Thresholds Seveso II 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]. 

The principal data sources required to use the tool are:

ICSC [4] 

HSDB [5] 

CAMEO Chemicals [6] 

AEGLs) [7] 

PAC [8] 

OECD 2007 HPV [9] 

[10] 

(NIOSH) (PGHC) [11] 

資料６
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2008 [12] 

[13] 

(IUCLID) [14] 

(NIOSH)  (ERSHD) 
[15] 

 Chemspider(Chemspider)[16] 

DrugBank[17] 

All data sources are freely available on the Internet at the URLs given in the references.

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. 

The guide was written assuming that the user was simply given a list of chemicals, 
identified by a commonly used name, for assessment1.

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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A schematic showing the steps is given in Figure 1.

Figure 1: Schematic showing determination of risk 
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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 
identifiers2. 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 Table1) [8], HSDB [5], Cameo [6], PGHC [11], ERSHD 
[15], ChemSpider [16] or by an Internet search3 to obtain the CAS RN. Use the CAS 
RN, obtained in this step, to continue the assessment. 

2 There are several URLs for ICSCs: The INCHEM entry [http:www.inchem.org] provides access to the 
ICSCs 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. 

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

Step 2: Obtain data on the physical state, the vapour pressure and the NFPA rankings 
for flammability4 and reactivity5 from the ICSC [4], HSDB [5], Cameo [6], ERSHD [15], 
AEGL Technical Support Documentation [7] or other sources used in Step 1. 

4 If 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. 

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. 
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Step 3: Use the 60 minute AEGL-3 value as a measure of inhalational toxicity [7]. The 
value in mg/m3 is 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 estimate6.

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. 

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 8 . Drugs 9 , some pesticides 10 and
explosives 11 , although commercially available, may be subject to purchase 
restrictions12. 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 
required13.

Schedule 1
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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. 

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. 

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

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/] 

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]) 

12 Purchase restrictions are governed by national policy.

13 CWAs would be scored as 1. The exception is sulphur mustard (CAS RN 505-60-2) which would be 
scored as 2.
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Step 5: Score toxicity according to Table 1.
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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.

Step 7: Vapour pressure is used as an indicator of ease of release. Use the vapour 
pressure data14 obtained in Step 2, to obtain the ease of release score according to Table 
3.
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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. 

Step 8: Score availability according to Table 4. 

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)

Step 10: Determination of risk 
Determine the risk from the risk matrix given in Figure 2.
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An example is given in Table 6.

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

References 
1. European Commission Environment: Chemical Accidents (Seveso II) - Prevention, Preparedness 
and Response. [http://ec.europa.eu/environment/seveso/index.htm] 
Council Directive 96/82/EC of 9 December 1996 on the control of major-accident hazards 
involving dangerous substances 
2. United States Environmental Protection Agency: Accidental Release Prevention Requirements: 
Risk Management Programs Under the Clean Air Act, Section 112(r)(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/EPA-AIR/1996/June/Day-20/pr-23439.pdf] 
3. Cox JA, Roszell LE, Whitmire M, Chemical Terrorism Risk Assessment: A Biennial 
Assessment of Risk to the Nation, United States Department of Homeland Security, Chemical 
Security Analysis Center, May 2010. 
4. International Chemical Safety Cards (ICSC) INCHEM entry [http://www.inchem.org/]; NIOSH 
entry [http://www.cdc.gov/niosh/ipcs/icstart.html] 
5. United States National Library of Medicine, Hazardous Substances Data Bank (HSDB) 
[http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB] 
6. United States Department of Commerce, National Oceanic and Atmospheric Administration: 
Cameo Chemicals-Database of Hazardous Materials [http://cameochemicals.noaa.gov] 
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7. United States Environmental Protection Agency: Acute Exposure Guidelines 
[http://epa.gov/opptintr/aegl] 
8. 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] 
Table 1: Chemicals of Concern and Associated Chemical Information PACs Rev 27, February 
2012[http://www.atlintl.com?DOE/teels/teel/Table1.pdf]
Table 4: Protective Action Criteria (PACs) Rev 27 based on applicable 60 min AEGLs, ERPGs or 
TEELS [http://www.atlintl.com/DOE/teels/teel/Table4.pdf] 
9. 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. 
2009. Paris. 
[http://www.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono(2009)40&docl 
anguage=en] 
10. 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] 
11. Department of Health and Human Services, Centers for Disease Control and Prevention, 
National Institute for Occupational Safety and Health, NIOSH Pocket Guide to Chemical Hazards
September 2007 [http://www.cdc.gov/niosh/doc)] 
12. Transport Canada (TC), the U.S. Department of Transportation (DOT), the Secretariat of 
Transport and Communications of Mexico (SCT) 2008 Emergency Response Guidebook 
[http://www.tc.gc.ca/eng/canutec/guide-ergo-221.htm] 
13. WISER (Wireless Information System for Emergency Responders) [http://wiser.mlm.nih.gov] 
14. International Uniform Chemical Information Database (IUCLID) 
[http://iuclid.eu.index.php?fuseaction=home.project] 
15. United States National Institute for Occupational Health and Safety (NIOSH): The Emergency 
Response Safety and Health Database [http://www.cdc.gov/NIOSH/ershdb] 
16. Royal Society of Chemistry (RSC) ChemSpider [http//www.chemspider.com] 
17. DrugBank [http://www.drugbank.ca] 
18. Chemical Abstracts Service [http://cas.org] 
19. Merck Index: Encyclopedia of Chemicals, Drugs and Biological Series Fourteenth Edition,
(ISBN-13:9780911910001) John Wiley& Sons, Inc., 2006 
20. INCHEM – International Program on Chemical Safety, Poisons Information Monograph 
[http://www.inchem.org/] 
21. Colonna GR (Ed): Fire Protection Guide to Hazardous Materials, 2010 Edition. Quincy, 
Massachusetts: National Fire Protection Association; 2010. 
All URLs were assessed on 18 July 2012.
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