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Abstract 

Survey on European methodologies in the risk assessment of chemical 
exposures in emergency response situations 
 
Prevention or mitigation of human health effects is often the major determinant 
underlying chemical incident prevention policy and emergency response 
decisions. The ability to perform a human health risk assessment is a 
prerequisite for effective chemical incident prevention, preparedness and 
response.  
To identify knowledge gaps, needs and concerns relating to health risks from 
chemical incidents, a web-based survey was sent to various groups of 
stakeholders.  
 
The release of acutely toxic substances and irritating/corrosive substances 
appeared to be the most important risk scenario. Almost 40% of the 
respondents also expected a future increase of chemical terrorism or sabotage. 
Developments in nanotechnology were perceived as potential future risk drivers 
although more information is needed on the health hazards of nanoparticles. A 
high number of respondents also expressed concern for the consequences of 
globalization, international trade and higher industry efficiency demands on 
health risks through chemical incidents. Acute Exposure Reference Values 
(AERVs) were considered important cornerstones but a need was expressed for 
recommendations on their use for the management of chemical emergencies.  
 
Based on this survey, it is advised to develop European consensus on an 
authoritative methodology to derive AERVs, to design a process for their 
implementation and to provide guidance and training on their practical 
application. Attention should be paid to the widely used acutely toxic and 
irritating/corrosive substances, to specific endpoints such as carcinogenicity and 
reproductive toxicity and new and emerging chemicals. Research should focus 
on developing plausible scenarios for emerging human health risks from 
chemical incidents to allow better prioritisation of future risk assessments. 
 
Keywords: 
chemical incident, acute exposure, human health risks, risk assessment 
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Rapport in het kort 

Inventarisatie van Europese methodologieën voor de risicobeoordeling 
van blootstelling aan chemische stoffen bij incidenten  
 
Preventie of beperken van gezondheidseffecten bij de mens vormt de basis voor 
het opstellen van beleid ten behoeve van crisisbeheersing en rampenbestrijding 
bij chemische incidenten. Een adequate inschatting van het risico op 
gezondheidseffecten is essentieel voor een effectief crisismanagement. Aan de 
hand van een internetenquête zijn kennishiaten, behoeftes en zorgpunten van 
verschillende betrokken stakeholders geïdentificeerd.  
 
Het vrijkomen van acuut toxische of irriterende stoffen wordt gezien als een van 
de belangrijkste risicoscenario’s binnen Europa. Daarnaast verwacht bijna 40% 
van de respondenten een toename van het aantal chemische incidenten in de 
nabije toekomst ten gevolge van een doelbewuste (terroristische) actie. Mogelijk 
kunnen ook ontwikkelingen binnen de nanotechnologie voor extra risico’s bij 
incidenten zorgen, maar hiervoor is meer kennis nodig over de 
gezondheidsrisico’s van nanodeeltjes. Een groot deel van de respondenten is 
tevens bezorgd over de gevolgen van globalisering, industrialisering en 
toenemende werkdruk (als gevolg van hogere efficiëntie-eisen) op het 
voorkomen van chemische incidenten en daarmee gepaard gaande 
gezondheidsrisico’s. Interventiewaarden (Acute Exposure Reference Values; 
AERVs) worden gezien als een belangrijke instrument bij de crisisbeheersing en 
rampenbestrijding, hoewel een duidelijke behoefte werd aangegeven aan 
handvatten hoe deze waarden adequaat toe te passen.  
 
Naar aanleiding van dit onderzoek is geadviseerd om een gezaghebbende en 
Europees afgestemde methodologie te ontwikkelen voor de afleiding van 
interventiewaarden voor de rampenbestrijding en richtlijnen en trainingen te 
verschaffen voor toepassing in de praktijk.  
Hierbij is het belangrijk aandacht te besteden aan veelgebruikte acuut toxische 
en irriterende/corrosieve stoffen, specifieke gezondheidseffecten als 
carcinogeniteit en effecten op de reproductie en op nieuwe chemische stoffen.  
In het kader van prioriteitsstelling is verder onderzoek nodig naar nieuwe 
risicoscenario’s van chemische incidenten. 
 
Trefwoorden: chemische incidenten, acute blootstelling, , humane 
gezondheidsrisico's, risicobeoordeling 
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Summary 

1. Prevention or mitigation of human health effects is often the major 
determinant underlying chemical accident prevention policy and 
chemical emergency response decisions. Irrespective of the incident 
scenario or its underlying root cause (accidental, intentional, etc) an 
accurate and precise assessment of human health risk resulting from 
acute releases is a cornerstone for chemical incident prevention, 
preparedness and response. Public health management, aiming to 
reduce the burden of disease of chemical incidents is impossible without 
such health risk information. The objective of this survey was to 
evaluate knowledge gaps, needs and concerns relating to the health risk 
assessment process and relevant incident scenarios. The survey was 
part of the EU FP7 project iNTeg-Risk (Early Recognition, Monitoring and 
Integrated Management of Emerging, New Technology related, Risks). 

 
2. A web-based questionnaire was sent to the various groups involved in 

risk assessment and management of acute chemical emergencies. The 
targeted participants included end-users (of risk assessment tools, 
guidance and information), scientists and policy makers in the field of 
chemical incident prevention, preparedness and response. All parts of 
Europe were represented and the questionnaire reached an audience 
with experience, not only at the local and national level, but also at an 
international level. The expertise of the respondents was equally 
distributed in the field of environmental protection, environmental 
health, occupational health, civil protection and research. In addition, in 
Germany members of fire departments and of the German Federal 
Agency for Technical Relief (THW) were separately approached. 

 
3. The most important chemical incident scenarios now and in the future 

were thought to include the release of acutely toxic substances and 
irritating/corrosive substances. Deliberate chemical releases were not 
reported to be issues of major concern. Almost forty percent of the 
respondents however expects an increase of chemical terrorism or 
sabotage in the future. 

 
4. Nanoparticles and nanomaterials were not perceived as a serious 

problem. This finding is uncertain because many respondents did not 
know how probable incidents involving this substance category will be. 
Better understanding of the health hazards of nanoparticles and 
progress in developing realistic scenarios would help to consolidate 
opinions on the potential human health threats associated with 
nanomaterials. This is very important because the developments in 
nanotechnology were perceived as a potential risk driver in the future. 

 
5. In addition to nanotechnology, a high number of respondents also 

registered concern about the influence of industry work practices, 
productivity and efficiency demands, changes in companies working 
practices and globalisation of acute health hazards. On the other hand, 
changes in the use of chemicals and substitution of hazardous 
technologies are not expected to have much influence on the future 
outlook. A high level of uncertainty on the impact of climate change on 
potential future risks indicates that the potential effects of climate 
change have not been well-researched thus far. 
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6. The respondents expect that the new regulations REACH and CLP will 
contribute to improvement of the health risk assessment and 
management in chemical emergencies. Respondents appeared to be less 
familiar with new anti-terrorism policy and IHR regulation and their 
potential impacts.  

 
7. Acute Exposure Reference Values (AERVs) were perceived as important 

cornerstones for the management of chemical emergencies. A significant 
percentage of the respondents considered the available AERVs difficult to 
use. For the calculation of evacuation distances many different values for 
different degrees of severity and different time frames are applied. 
These findings signal a need for clear recommendations on the use of 
various values for particular purposes.  

 
8. The most important time frames for AERVs range from 10 minutes up to 

1 hour (10 min, 15 min, 30 min and 1 hour). Uniformly, the respondents 
indicated that AERVs should be based on effects with some degree of 
severity rather than on non-significant health effects and objectionable 
odour which were judged to be interesting by approximately 30% of the 
respondents. The overwhelming majority of the respondents requested 
that susceptible subpopulations should be considered when setting 
AERVs. It is remarked that in the additional German survey the most 
important time frames were reported to be 30 minutes, 1 hour, 4 hours 
and 8 hours. 

 
9. The importance of specific endpoints (such as carcinogenicity, 

mutagenicity, reproductive toxicity and respiratory sensitization) as a 
point of departure for AERVs was underscored. As one respondent 
indicated, “CMR1 effects are problematic in the sense that they cause a 
lot of concern to the public even if risks caused by acute exposure may 
be very low − however, we need methods to assess them in order to give 
some answers on risks to the public”. Guidance on communication 
strategies for these endpoints is considered to be useful. 

 
10. Since physical or chemical reactions may occur in chemical incidents, 

mixtures of substances may result which are seen as a relevant topic for 
guidance. AERVs for some common chemical mixtures or combined 
exposure were therefore requested, as well as guidance on how to 
assess their risks. 

 
11. In the field of information and scientific development, the need for easily 

available and validated tools, guidance and information (chemical 
assessments, reference values) to enable a valid and rapid risk 
assessment was identified, including for new and emerging risks. Further 
improvements were requested in the field of dose-response and 
exposure modelling. Read-across and Quantitative Structure-Activity 
Relationship (QSAR) analyses seem an important area for further study 
given the future scenario with the political aim of avoiding animal 
testing.  

 
12. A high degree of variability was found in the use and application of 

AERVs and available tools for the measurement and modelling of 

 
1 CMR: Carcinogenic, Mutagenic or Reproductive toxicants. 
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exposure and health risk from chemical incidents. Since chemical 
emergencies can easily cross administrative boundaries there appears to 
be a need for standardized guidelines and procedures to meet the 
challenges of such transboundary risks.  

 
13. Many respondents felt that more training/education is useful for 

personnel involved at all levels. High priority in training is given to 
information gathering (how to find relevant information in an emergency 
situation in a quick and easy way), use of AERVs, modelling tools (how 
to use the tools in an accurate and timely manner in the emergency 
situation), and the use of QSAR in cases where toxicological information 
on the chemical is lacking.  

 
14. The survey produced six major recommendations, which were 

underscored by the additional German survey. These included: 
 Chemical incident preparedness should not only focus on new 

and emerging chemicals, but also on the widely used acutely 
toxic and irritating/corrosive substances, which are perceived to 
remain as serious risks in the future as they are today.  

 Future research should also focus on developing plausible 
scenarios for what are considered potentially (drivers for) 
emerging human health risks from chemical incidents in order to 
allow better prioritisation of future risk assessments of chemical 
incidents. In particular, more information is needed on the 
potential exposure to new mixtures and new substances 
including nanoparticles. Research should also create better 
understanding of the potential influence of economic changes, 
such as industry productivity and efficiency demands, changes in 
companies working practices and the growth of international 
trade, particularly new markets and production centres. 

 European broad consensus on an authoritative methodology to 
derive AERVs should be developed. This methodology should 
take into account specific endpoints (such as carcinogenicity, 
mutagenicity, reproductive toxicity and respiratory sensitization) 
and susceptible subpopulations. In addition, a process to actually 
derive and implement AERVs developed by the methodology 
should be designed and operated at European level. 

 Any developed tools, guidance and information for human health 
risk assessment of chemical incidents should be easily available 
for application in the acute incident phase. 

 Further scientific work should be initiated in the field of dose-
response modelling for acute inhalation toxicity, including time 
extrapolation and exposure modelling. Read-across and QSARs 
for single inhalation exposure are scientific fields which should 
be developed further given the political pressure to avoid animal 
testing. 

 It is recommended to develop training materials and plan 
training courses on health risk assessment from single 
exposures, both at local, national and European level. Training is 
especially needed on the practical application of AERVs (which 
values in which exposure scenarios or situations), and their role 
in the assessment and communication of health risk of acute 
chemical incidents. 
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15. This survey was the first of this kind on acute chemical health risks in 
Europe. Its results are of high interest for further developments and 
scientific and training investments in a field of high public interest, in 
particular when considering new and emerging risks. 
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1 Introduction 

Assessment of health risks from chemicals is carried out in various 
circumstances, e.g. premarketing assessment of pesticides, assessment of the 
health impact of pollution, etc. The assessment of health risks is the prerequisite 
on which risk management is based. In Europe, risk assessment of chemicals in 
many fields has been harmonized (REACH, food safety, pesticide risk 
assessment, etc.), but not in the field of chemical emergencies. 
 
Prevention or mitigation of human health effects is often the major determinant 
underlying chemical accident prevention policy and chemical emergency 
response decisions. Irrespective of the incident scenario or its underlying root 
cause (accidental, intentional, etc.) an accurate and precise assessment of 
human health risk resulting from acute releases is therefore a cornerstone for 
chemical incident prevention, preparedness and response. Public health 
management, aiming to reduce the burden of disease of chemical incidents, is 
virtually impossible without such health risk information.  
 
Health risk assessment of acute chemical incidents is not adequately covered by 
existing risk assessment methodologies for other purposes, which usually focus 
on long-term exposure and protection of the exposed population from health 
effects rather than prediction of the health effects that may occur. In the last 
years, some progress has been made in this field, including in various European 
projects (e.g. ACUTEX, funded by the 5th EU framework programme). Due to 
lack of international harmonization, further development and European 
harmonization of tools, guidance and information for risk assessment in chemical 
emergencies may be necessary.  
 
This survey was undertaken to identify and evaluate knowledge gaps, needs and 
concerns in the health risk assessment process, as well as relevant incident 
scenarios. This was the first time that such a study on health risk assessment of 
acute chemical incidents in Europe was undertaken. 
 

The study was designed to provide information on: 
1. What are the most important chemical incident scenarios (release 

scenarios as well as the hazardous substances involved) that are and will 
be relevant in the next 10-20 years? What new or increasing risks (e.g. 
other industrial, transport, storage scenarios and/or new chemicals, 
higher production volumes, new uses) are anticipated? 

2. What information, tools, and guidance are used in various countries to 
assess health risk of chemical emergencies, and who are the users? 

3. What information, tools, guidance and expertise should be available to 
assess the health risks of chemical emergencies? 

4. What are the most urgent needs for information, tools, guidance and 
expertise to enable valid and rapid health risk assessment of chemical 
emergencies? 

 
Thus, the present study helps us to determine what are considered the most 
important chemical incident scenarios now and in the near future and also to 
ascertain what kind of information, tools and guidance are in actual use 
throughout Europe and what is required in the various European countries to 
help manage and assess the outcomes of acute chemical incidents.  
 



RIVM Report 320300002 

Page 14 of 69 

This study was part of the EU FP7 project iNTeg-Risk (Early Recognition, 
Monitoring and Integrated Management of Emerging, New Technology related, 
Risks) and was carried out as a work package (ERRA D4) with the research 
topic: ‘Emerging risks related to hazardous substances, impact on public health 
and relations with REACH and GHS’. The Finnish Institute of Occupational Health 
(FIOH) had the overall responsibility for the conduct of this study. The study was 
carried out by the following iNTeg-Risk ERRA D4 partners: 

 Bundesinstitut für Risikobewertung (BfR), Germany; 
 Commission of the European Communities - Directorate General Joint 

Research Centre (Ispra) (JRC), Italy; 
 CrisisTox Consult, the Netherlands; 
 Finnish Institute of Occupational Health (FIOH), Finland; 
 Institut National de l'Environnement Industriel et des Risques (INERIS), 

France; 
 National Institute for Public Health and the Environment (RIVM), the 

Netherlands; 
 Swedish Defence Research Agency (FOI), Sweden; 
 Technical University of Denmark (DTU), Denmark; 
 UK Health Protection Agency (HPA), United Kingdom. 
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2 Methods and approach 

2.1 Method selection for data collection 

Various methods of data collection from the various European countries were 
discussed, including:  

 structured interview; 
 organised expert meeting; 
 open forum on the internet; 
 web-based survey. 

 
A web-based survey was chosen as being the most efficient and reproducible 
method of dissemination and data collection for reaching a wide target audience, 
in terms of time and personnel needed to distribute surveys and collect and 
analyse the data. 
 

2.2 Survey description 

A web-based survey was designed to explore current methodologies and 
practices in the risk assessment of single chemical exposures and to assess the 
needs and concerns (scenarios and chemicals involved) regarding chemical 
incidents, to ensure that future work addresses actual requirements.  
 

2.3 Target audience 

Various professional groups are involved in chemical incident risk assessment 
and risk management. The target population consisted of professionals working 
in various fields and at different levels of chemical risk assessment and 
emergency prevention, planning, preparedness and response. Professionals 
working on chemical incidents were categorised into three different target 
groups: 

1. policy makers: involved in developing policies and regulations governing 
the safe use of chemicals and incident prevention, planning and 
response; 

2. scientists: involved in the development of tools, practices or guidelines 
for risk assessment of chemical incidents;  

3. end-users: the users of tools, practices or guidelines who did not have a 
prominent role in their development.  

 
Many relevant authorities with different fields of chemical incident expertise 
were approached. As we aimed at gathering pan-European information, 
professionals from as many European countries as possible were invited to 
participate. Representatives for each target population were selected by the 
respective EU-partner participating in this iNTeg-Risk ERRA (D4). Partners 
compiled lists of potential participants and categorised them into the three 
target audiences. Organisations with different roles and competences were 
targeted in order to capture as wide a range of respondents as possible. 
 
During the course of the survey it appeared that in Germany most of the target 
groups ‘working at the front’ would not be able to understand English well 
enough to be able to answer the questionnaire. It was therefore decided to 
translate the questionnaire into German language and sent it via e-mail with a 
covering letter to appropriate persons in Germany. In this specific part of the 
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survey, the target population consisted of professionals working on chemical 
incidents, categorised into two different target groups: 

1. fire department; 
2. German Federal Agency for Technical Relief (THW). 

 
This particular survey is in addition to the web-based survey in English for which 
also respondents in Germany were approached. The results of this additional 
survey in Germany are only presented and discussed if they clearly deviate from 
the response to the web-based survey. 
 

2.4 Choice of countries 

Due to the lack of European harmonization in chemical incident management, 
the responsible bodies and institutes vary greatly in the various European 
countries. This makes it very difficult to identify the relevant persons to target 
for the survey. Project partners are most familiar with the structure and contacts 
in their own country, and in some cases also with that of their neighbouring 
country or otherwise related country. Therefore, each project partner was 
instructed to provide contact data for professionals in each of the three defined 
target groups for their own country, as well as for their neighbouring or 
otherwise assigned country. The following division of countries was made (see 
Table 2.1). 
 
Table 2.1 Countries approached for inclusion into the survey 

 

Professionals from 24 countries in total were invited to participate in this survey. 
For a limited number of questions, analysis by geographical region may be 
interesting. For those analyses, the countries were divided into four geographical 
regions (see Table 2.2). In addition to national institutes in the respective 
countries, questionnaires were sent to intergovernmental organisations such as 
the World Health Organisation (WHO). 
 

ERRA D4 
Participant 

Also 
responsible for 

Other countries approached 

The Netherlands 
Belgium and  

Czech Republic 
Bulgaria 

France Spain Hungary 

Germany  Austria Latvia 

UK Ireland Lithuania 

Sweden Norway Portugal 

Finland Estonia Slovakia 

European 
Commission (Italy) 

Romania Slovenia 

Denmark Poland  
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Table 2.2 Geographical distribution of the selected countriesa 

Northern 
Europe 

Eastern Europe Western Europe Southern 
Europe 

Finland Czech Republic Austria Portugal 

Sweden Estonia Belgium Italy 

Denmark Romania France (Spain) 

Norway Slovakia Germany  

 Slovenia UK  

 (Bulgaria) Ireland  

 (Hungary) The Netherlands  

 (Poland)   

 (Latvia)   

 (Lithuania)   

a: No response to the survey was received from the countries between brackets.  

2.5 Questionnaire design 

As mentioned, for ease of dissemination a web-based survey was considered the 
most effective and efficient way to target a wide audience. A link to the survey 
was sent via e-mail with a covering letter to appropriate persons in 
24 participating countries. Both the covering letter and the survey were in 
English. See for the questionnaire that was sent Appendix I. 
 
The survey included questions that ultimately would help to provide information 
about: 

1. the most important chemical incident scenarios and the hazardous 
substance(s) involved that we predict will be relevant now, and in the 
next 10-20 years, and whether we anticipate new or increasing risks;  

2. the information, tools and guidance used in different countries to assess 
the health risk from acute chemical incidents and who the users of such 
information are; 

3. what information, tools, guidance and expertise would ideally be 
available to assess the health risk of chemical emergencies; and 

4. the most urgent needs for information, tools, guidance and expertise to 
enable the valid and rapid health risk assessment from acute chemical 
incidents.  

 
The survey consisted of 37 questions, including both open and multiple choice 
questions, many with scaled answers. The same scales were used in each 
question as far as possible, and an ‘I don’t know’ option was included in most 
questions. Respondents also had the opportunity to add additional comments to 
each question. A number of topics concerning risk assessment of chemical 
incidents were covered. The first questions collected demographic information 
about the respondents, including details about their organizations. The 
subsequent questions were clustered and covered a range of subjects including 
accidental and deliberate release of chemicals, legislation, available tools and 
guidance for dealing with incidents, Acute Exposure Reference Values (AERVs), 
information resources, measuring devices and further guidance needed. 
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2.6 Strategy for dissemination 

A total of 210 surveys were sent to persons in 23 countries (excluding Germany, 
see below) by the Finnish Institute of Occupational Health. Recipients had been 
previously recruited by the project partner responsible for that country and 
neighbouring countries.  
The number of surveys disseminated does not include Germany, where a 
different strategy was utilised. In Germany data protection law precludes 
exchange of mailing lists. Therefore the surveys were sent to institutes, which 
forwarded the invitation according to their mailing lists. Hence, the exact 
number of questionnaires distributed in Germany is unknown. Regarding the 
additional survey, a total of 40 surveys were sent to offices of fire fighter and 
THW in Germany by the Federal Institute for Risk Assessment. 
 

2.7 Strategy for increasing response rate 

Four weeks after sending the surveys, a reminder was sent to the participants 
by the Finnish Institute of Occupational Health. In order to further increase the 
response rate, the deadline for responses was extended and each partner was 
requested to contact those recipients who had not yet responded, by e-mail or 
telephone. The final response was received approximately six months after the 
survey was disseminated. 
 

2.8 Analysis of the responses 

The survey design and the results described in the present and the next chapter 
are obtained from the web-based survey. The results from the additional survey 
in Germany became available too late to include them in the overall analyses. 
Furthermore, incorporation of the additional survey probably would have skewed 
some of the analyses. In general, the additional German survey underscored the 
results from the web-based survey with a few exceptions, which will be 
presented in section 4.5. 
 
Descriptive analyses were carried out on the data collected. The survey was 
originally intended to provide detailed analysis per target group, in addition to 
responses as a whole. However this objective proved difficult to achieve since 
survey responses made clear that the groups are not mutually exclusive. In 
particular, some respondents have more than one role and can act both as (for 
instance) end-user and policy maker, or scientist and end-user. Hence, it is not 
possible to identify from which point of view these respondents have answered 
the questions. For this reason, the results are usually expressed in terms of the 
whole group of respondents, target audience (end-user, scientist, policy maker) 
or by geographical region. Occasionally, the ‘science’ target group division has 
been used because it is deemed a more homogeneous group and its opinion can 
distinctly differ from end-users/policy makers on certain questions and vice 
versa. Nonetheless, results reported in terms of scientists and end-users/policy 
makers should only be considered as suggestive. 
 
The ‘n’ used in percentage calculations refers to the total number of respondents 
of each individual question; it is reported in the text or in the figure of each 
question. In target group analysis and regional analysis, the group sizes were 
very small for some questions, e.g., Question 22: scientists n=14, policy makers 
n=13, Southern Europe n=6 and Eastern Europe n=12. Thus, sometimes no firm 
conclusions can be made. 
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3 Results 

3.1 Background of the respondents 

The questionnaire was sent to 210 recipients, in addition to the unknown 
amount of German participants (see chapter 2). The total number of valid 
responses was 86. Because the exact number of surveys disseminated in 
Germany is unknown, the response rate cannot be calculated for the whole 
group. Excluding the German responses, the response rate was 32%. Regarding 
the additional survey in Germany, the questionnaire was sent to 40 recipients; 
the total number of valid responses was 19. 11 respondents (58%) were 
categorized as members of the German Federal Agency for Technical Relief 
(THW) and the rest were as members of fire departments. 
 
The survey was distributed in 24 countries. Responses were received from 
18 European countries, thus there were no response from 6 countries (Table 
3.1). Most responses were received from Germany (22%), Finland (12%) and 
the Netherlands (12%). One reason for different response rates is that only a 
few questionnaires were sent to some countries, e.g., only one to Latvia and 
Lithuania. In addition, in some countries project partners had no personal 
contacts. Therefore the participants were selected by internet searches. In such 
cases it is possible that the questionnaires did not reach the right persons. 
 
Table 3.1 Number of responses per participating country 
Country  No % Country No % 

Austria  4 5 Latvia 0 - 

Belgium 5 6 Lithuania 0 - 

Bulgaria 0 - The Netherlands 10 12 

Czech Republic 2 2 Norway 1 1 

Denmark 4 5 Poland 0 - 

Estonia 2 2 Portugal 1 1 

Finland 10 12 Romania 5 6 

France 5 6 Slovakia 1 1 

Germany 19 22 Slovenia 2 2 

Hungary 0 - Spain 0 - 

Ireland 2 2 Sweden 5 6 

Italy 5 6 United Kingdom 3 3 
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Most responses were received from Western Europe (56%); 23% from Northern, 
14% for Eastern, and 7% for Southern Europe (see Table 3.2). 
 
Table 3.2 Number of responses per geographical region 
Region No % 

Northern Europe  20 23 

Eastern Europe 12 14 

Western Europe 48 56 

Southern Europe 6 7 

 
Seventeen respondents (19%) were categorised as scientists and the rest were 
considered as end-users and policy makers.  
 
Different areas of chemical emergency expertise were somewhat equally 
represented by the respondents (see Figures 3.1 and 3.2). The most common 
area of responsibility among respondent organizations (more than one area 
possible) was civil protection with 43% (n=86). Environmental protection, 
environmental health, medicine, occupational safety and research were 
represented among 29 to 35% of the respondents, industry among 19%, and in 
economy or business development only among 5% (see Figure 3.1).  
When the respondents categorized the work of their organization in the field of 
chemical emergencies, the most common category was toxicological risk 
assessment by 43% (n=86) (see Figure 3.2). Legislation, air dispersion 
modelling, poison centre activity, medical profession (excluding poison centres), 
rescue service, fire service, environmental health, toxicological laboratory and 
industry were represented from 14 to 27% of respondents. Only 6% of 
responses were from the police or the military.  
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Figure 3.1 Roles and responsibilities of respondent organizations in the field of 
chemical emergencies 
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Figure 3.2 Work categories of respondent organization in the field of chemical 
emergencies 

The focus of activities in the end-user and policy maker groups was local and 
national, with some international activities (see Table 3.3). The scientists were 
much less locally oriented, but mainly national and a bit more international than 
end-users and policy makers.  

Table 3.3 Level of the focus of activities in respondent organizations. 
  Main 

activities at 
(%) 

Some activities 
at this level 

(%) 

We don’t 
work at this 
level 9%) 

Local 45 39 15 

National 69 26 5 

All 
respondents  
n=71-80 

International 25 62 13 

Local 15 54 31 

National 80 20 0 

Scientist 
n= 13-17 

International 35 59 6 

Local 51 36 14 

National 67 27 6 

End users and 
policy makers  
n=59-67 

International 22 64 14 
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3.2 Important chemical incident scenarios now and in the near future 

3.2.1 Health risk related to incidental release of chemicals into the air 

The respondents estimated the seriousness of the current health risks related to 
the incidental release of different types of chemicals into the air. Altogether, 
respondents anticipated the health risks for many types of chemicals to be quite 
small. The most serious risks were considered to be related to 
irritating/corrosive substances, acutely toxic substances, and combustion gases, 
when both ‘very serious health risk’ and ‘fairly serious health risk’ answers were 
taken into account (see Figure 3.3). Less serious risks were seen with e.g. 
nanoparticles/nanomaterials, chemical weapons, reprotoxic chemicals and 
pesticides. However, for the category nanoparticles/nanomaterials 41% of 
respondents did not express an opinion because of an apparent uncertainty. 
 

Q5. In your country/region, how serious, in your opinion, is the health risk related to the incidental 
releases of the following types of chemicals to the air?

0 10 20 30 40 50 60 70 80 90 100

Irritating/corrosive substances

Acutely toxic substances

Combustion gases

Pulmonary (lung) toxicants

Organic solvents

Sensitizing substances

Carcinogenic and mutagenic substances

Metal fumes/vapours

Pesticides

Reprotoxic substances

Chemical weapons

Nanoparticles and nanomaterials

Percentage (%)

Very serious health risk Fairly serious health risk Fairly small health risk

Very small health risk I don't know /empty

 

Figure 3.3 Health risk related to the incidental chemical releases to the air 
anticipated by respondents (n=86) 
 

Scientists were less confident in rating reprotoxic substances than other groups 
and chose the ‘I don't know’ option more often. Scientists were also more 
unsure about the risks from nanotechnologies than other groups: Over 75% of 
the scientists answered ‘I don't know’ and the rest of them indicated a fairly 
small or very small risk. 
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Some of the comments related to this question: 
 Even though there might be a large potential of releasing dangerous 

substances, the risk of hazardous accidents has been minimized by 
safety devices, organizational structures and management systems. 

 Combustion gases related to different fires cause the most important 
and potential risk. 

 Regarding the pesticides, the term is too broad to give an answer: the 
acute toxicity profile of organophosphate is very different from 
nicotinoids or pyrethroids pesticides. 

 No sufficient data for nanoparticles for the case of accident available. 
 

3.2.2 Deliberate releases of chemicals to the air 

The respondents estimated the current probability of deliberate releases of 
different groups of chemical substances. Deliberate release of all chemical 
groups was thought to be unlikely or very unlikely. The most probable chemicals 
for deliberate releases were considered to be irritating/corrosive substances, and 
acutely toxic substances, followed by pulmonary toxicants, pesticides, 
combustion gases, and organic solvents when both probable and possible 
answers are taken into account (see Figure 3.4). The deliberate release of 
nanoparticles/nanomaterials, metal fumes/vapours, carcinogenic and mutagenic 
substances, and reprotoxic substances was considered to be unlikely or very 
unlikely, although 27% and 31% of respondents were unable to give an answer 
for reprotoxic substances and nanoparticles/nanomaterials, respectively. 
 

Q6. In your country/region, how probable, in your opinion, are the deliberate releases 
(e.g. caused by terrorists or mentally unstable persons) of the following types of 

chemicals to the air?

0 10 20 30 40 50 60 70 80 90 100

Irritating/corrosive substances

Acutely toxic substances

Pulmonary (lung) toxicants

Pesticides

Combustion gases

Organic solvents

Sensitizing substances

Chemical weapons

Reprotoxic substances

Carcinogenic and mutagenic substances

Metal fumes/vapours

Nanoparticles and nanomaterials

Percentage (%)

Probable Possible Unlikely Very unlikely I don't know / empty

 
Figure 3.4 Probability of deliberate chemical releases anticipated by respondents 
(n=86) 
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Some of the respondents explained in their comments that the probability for 
deliberate releases is rather small, because only very few people have the 
access to such chemicals: ‘According to the relevant legislation there are several 
protection measures concerning unauthorised persons and sabotage.’ Although, 
some other reasons were considered too: ‘Given the fact that every gas station 
is a potential bomb, and looking at the incredible ease for would-be “terrorists” 
to enter industrial facilities and that notwithstanding nothing is happening, the 
group of potential terrorists must be very small’ or ‘The dissatisfaction with the 
Political or ruling system is not (yet) big enough’. 
Some of the possible scenarios that were presented by the respondents: 

 Radioactive substances are also a possibility. 
 Casualties are to be expected in case of release of combustible gases 

like methane (LNG), butane, propane (LPG). 
 The most probable scenario of deliberate release of chemicals to the air 

is in tunnels, metro or railway stations. 
 

3.2.3 Influence of future developments  

When asked how the different factors, such as technological development and 
globalization, will affect the risk of acute health hazards of chemicals in the near 
future, following results were received: 

Factors increasing the risk: 
 globalization; 
 high demands for industries to increase their productivity and efficiency; 
 changes in companies working practices; 
 developments in nanotechnology. 

 
Factors decreasing the risk: 

 substitution of hazardous substances; 
 technological development; 
 logistical changes in transporting chemicals; 
 changes in storage practices of chemicals; 
 changes in the use of chemicals. 

 
No effect or uncertain: 

Climate change 

The analysis of the results is based on which of the three options dominates: 
decrease the risk, increase the risk, or no effect. The uncertainty of the 
influence was greatest with Developments in nanotechnology and Climate 
change, with 37% and 41% of respondents, respectively, not able to 
estimate the impact (answered ‘I don't know’) (see Figure 3.5). In the case 
of nanotechnology, the need for more information is clearly expressed in the 
comments of respondents. 

Some of the respondents’ rationales for selecting Globalization as a risk 
increasing factor included:  

 In developing countries safety requirements often are not as strict as in 
Europe and the education levels of the population, especially in relation 
to hazardous material, might be much lower. 

 Not for our region, of course, but globally a shift towards developing 
countries increases the risk for accidents mainly because of bad 
procedures, weak government control and cheaper technology.  

 Transportation is always a weak link in the chain of using chemicals in all 
aspects. 
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 Lower degree of chemical safety in new economies, longer transport 
routes. 

 Concerns due to legislative control of actual product sold as already 
exemplified by melamine in milk, etc. 

 Problems with packaging and quality are already encountered; e.g. 
articles like toys and textiles containing dangerous substances. 

 

Q7. In what way might the following factors influence the risk of acute health hazards 
caused by chemicals in the next 5-10 years?

0 10 20 30 40 50 60 70 80 90 100

Technological development

Developments in nanotechnology

Substitution of hazardous substances

High demands for industries to increase their productivity and
efficiency

Changes in companies working practices

Changes in chemical volumes used or transported

Logistical changes in transporting chemicals

Changes in storage practices of chemicals

Changes in the use of chemicals

Climate change

Globalization

Percentage (%)

Significantly increase the risk Slightly increase the risk No effect

Slightly decrease the risk Significantly decrease the risk I don't know

 
Figure 3.5 Influence of future developments to the acute health hazards caused 
by chemicals; estimated by respondents (n=86) 

Some of the respondents’ rationales for selecting High demands for industries to 
increase their productivity and efficiency as a risk increasing factor included: 

 Management bias tend to focus on short term profits and to neglect long 
term investments. 

 Might result in production versus safety conflicts. 
 Less personnel. 
 The more is produced, the more risk is taken, due to the legislation it 

will only be a slight increase in risk. 
 Leads to more stressed transportation and use of counterfeited 

substances/products. 
 An increase in productivity might lead to tanks/vessels of higher volume 

or/and higher pressure. In case of an accident a greater amount of the 
hazardous substance will be release. 

 Development of new potentially hazardous chemicals. 
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Some of the respondents' rationales for selecting Developments in 
nanotechnology as a risk increasing factor included: 

 There is a huge lack of toxicological data, potential massive use. 
 Nanoparticles can be used as NTA. Filters etc. don’t protect against 

them. However it is very unlikely that terrorist will use them. 
 New emerging risks, not sufficient data available. 
 There is still too little known about the health risks of nanomaterials. 

The increase of the number of applications is faster than the progress in 
learning about the toxicological aspects. 

 
Scientists were more convinced than the others that the substitution of 
hazardous chemicals will decrease the health risk in future. Scientists were also 
quite confident that changes in storage practices of chemicals will decrease the 
risk. 

3.2.4 Chemical terrorism or sabotage in Europe 

Respondents were asked to provide their opinions on the expected changes in 
risks of chemical terrorism or sabotage in Europe. While the current probability 
for the deliberate release of chemicals was considered low (see section 3.2.2), 
38% of the respondents thought that the risk of chemical terrorism or sabotage 
will increase in Europe. A total of 28% thought that the situation will stay 
unchanged and only 1% believed the risk will decrease. One third of the 
respondents did not know to what extent the risk of chemical terrorism or 
sabotage will change. Due to the question’s structure, it was not possible to 
categorize the concerns about growing chemical terrorist risk to any chemical 
group. 

These responses contrast to the current situation described in Europol report - 
The European Union (EU) Terrorism Situation and Trend Report (TE-SAT) 2010: 
‘The overall number of terrorist attacks in all Member States in 2009, excluding 
the United Kingdom (UK), decreased by 33 % compared to 2008 and is almost 
half of the number of attacks reported in 2007.’ It is, however, concluded in the 
report that even though the number of terrorist attacks seems to be decreasing, 
the threat emanating from terrorist groups remains real and serious. It should 
be noted that the report concerns all acts of terrorism, and not specifically 
chemical terrorism. The respondents’ sense of increasing risk may reflect the 
general public perception of risk which has been nourished by e.g. media. Some 
of the explanations given by respondents: 

 The information is easily spread on internet, but much knowledge is 
needed in order to make attacks with major effects. 

 As Europe becomes more and more one nation with, to the exterior, one 
coherent and strong voice, Europe will attract the attention of terrorists. 
Europe becomes big and economically strong, but politically and military 
weak, so it might become an easy target where with small investments 
large results (in terms of victims) are possible. 

 The likelihood increases as the inequality on societies increases, and that 
is the general trend. 

 It's dependent on the political and socio-economic situation, e.g. how 
different conflicts around the world are handled and how involved 
different member states in EU will be. 

 
3.2.5 Influence of new regulations  

The respondents evaluated the influence of new regulations on the risk 
assessment and management in chemical emergencies. Improvements due to 
REACH (Regulation on Registration, Evaluation, Authorisation and Restriction of 



RIVM Report 320300002 

Page 27 of 69 

Chemicals) were foreseen by 58% of respondents and because of CLP 
(Regulation on Classification, Labelling and Packing of substances and mixtures) 
by 50% of the respondents. About 30% felt that assessment and management 
are not improved by these new regulations (see Figure 3.6). The overall positive 
attitude towards these regulations is seen in some of the comments as well: 
‘More data will be available on the acute toxicity of chemicals due to REACH’; 
’The CLP Regulation results in global harmonization’ and ‘harmonization should 
improve communication’. 
 

Q10. Do you think that acute health risk assessment and management in chemical 
emergencies will improve because of the REACH regulation, de CLP regulation, the IHR or 

new anti-terrorism policies?

0 10 20 30 40 50 60 70 80 90 100

REACH
CLP
IHR

Anti-terrorism

Frequency

Yes No I don't know

 
Figure 3.6 Respondents’ opinion on whether acute health risk assessment and 
management in chemical emergencies will improve because of the new 
regulations in Europe (n=72-74) 

When asked about the influence of IHR2 (International Health Regulations) and 
new anti-terrorism policies, the answers were more evenly divided. These 
regulations were more difficult to assess or these were less known activities, 
43% and 36%, respectively, answered ‘I don't know’. 
 

3.3 Health risk assessment in chemical emergencies 

3.3.1 Information sources 

When asked about the information sources that are used to assess health risks 
of single exposure, Toxicological databases and literature, and Internet searches 
were the most common choices: 75% and 84% of the respondents use those at 
least somewhat often (see Figure 3.7). The database and internet resources that 
are used for this purpose remain unknown. Also National chemical safety 
cards/national information sheets and Material safety data sheets (MSDS) are 
often utilized, whereas Expert consultation and International chemical safety 
cards (ICSC) were less common sources for information. 
 
Respondents seemed to have good access to data on chemicals 
used/transported, how much are transported and to where, so that this data can 
be used in the risk assessment during chemical emergencies; the data was at 
least somewhat accessible to 73% of respondents, while 21% considered that 
data were ‘Not very accessible’ or even ‘Inaccessible’. It appears, however, that 
some of the respondents have misunderstood the question and answered about 

 
2 http://www.who.int/ihr/en/ 
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the accessibility of chemical data in general, whereas the question was more 
about the transportation and storage of chemicals. 
 

Q21. Please indicate how often you use the following sources of information when 
assessing the health risks of acute exposure.

0 10 20 30 40 50 60 70 80 90 100

Toxicological databases and
literature

Expert consultation

International chemical safety
cards (ICSC)

National chemical safety cards /
national information sheets

Material safety data sheets
(MSDS)

Internet searches

Percentage (%)

Almost all the time Somewhat often
Occasionally Rarely
I don't know/Not applicable to our work

 
Figure 3.7 Sources of information used by respondents when assessing the 
health risk of single exposure (n=66-68) 

3.3.2 Acute Exposure Reference Values 

The results of the question about the importance of AERVs in the management 
of chemical situations are very clear; 94% of respondents considered the AERVs 
to be very important or at least somewhat important. Only two respondents out 
of 72 thought that the AERVs were not so important. 
 

3.3.2.1 Values being used 
In general, AERVs are predominantly used for emergency planning and 
consequence analysis, and to a lesser extent for land-use planning. Medical 
planning seems to be a very rare area for the use of acute exposure values. 
Most frequently used AERVs are AEGLs (Acute Exposure Guideline Levels), 
ERPGs (Emergency Response Planning Guideline) and IDLH (Immediately 
Dangerous to Life or Health). TEELs (Temporary Emergency Exposure Limit) and 
AETLs (Acute Exposure Threshold Levels) are applied only by one third of the 
respondents. Other applied values include national acute exposure values and 
occupational exposure values, in addition to toxicological data. 
 
AEGL, ERPG, IDLH are utilized for emergency planning, consequence analysis 
and to some extent land-use planning (see Figure 3.8). These values are also 
used in evacuation distance estimations, in addition to national acute exposure 
levels (see Figure 3.9). Major application of TEEL and AETL values can only be 
found in consequence analysis, although AEGL, ERPG and IDLH are more 
frequently used. The results were quite the same in every target group. 
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Q13. Does your organization use the following types of acute exposure 
values and for what purposes?
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Figure 3.8 Acute exposure values used by the respondents 

Q26. What exposure levels do you or your organization use when 
estimating evacuation distances?
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Figure 3.9 Exposure levels used when estimating evacuation distances (n=69) 

The fact that AEGL and ERPG values are used frequently is consistent with the 
recommendation of the US Subcommittee on Consequence Assessment and 
Protective Actions (SCAPA) on the use of different AERVs; primarily AEGLs 
should be used, if AEGLs are not available ERPGs would be the second choice. 
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TEEL values, derived by SCAPA, are recommended in absence of AEGLs or 
ERPGs. 
 
IDLH values are quite frequently used among respondents. The reason for this 
might be that they have a long history, are widely known, and are available for 
many chemicals. They are not, however, intended or appropriate for use in 
situations such as emergency response and land-use planning. 
 
The limited use of AETL values is explained by the fact that these values were 
derived as case studies for just 20 chemicals within the ACUTEX project and 
have no official status. This is supported by the comments we received: ‘We 
have not seen them yet!’; ‘The AETL values are only available for a limited 
number of chemicals.’ 
 
The use of different AEGL levels for evacuation distance calculations was divided 
quite evenly among all respondents, so that only few respondents used a 
particular AEGL level (see Figure 3.10). This outcome can be explained by the 
large number of AEGL levels. There are 15 values; AEGL-1, AEGL-2 and AEGL-3, 
each for five different exposure periods. There is an obvious lack of consistence 
in the use of AEGL values, which may indicate a need for clear recommendations 
to use an appropriate value for particular purposes to harmonize risk 
assessment and management practices. 
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Figure 3.10 AEGL values used when estimating evacuation distances (n=69) 

3.3.2.2 Ease of use 
Approximately 50% of the respondents considered that AERVs are very easy 
(10%) or at least somewhat easy (42%) to use. However, 28% considered them 
somewhat difficult to use and 7% even very difficult to use. This finding clearly 
indicates that a large group of potential AERV users have problems with the 
application of the currently available values. It also suggests that the derivation 
of AERVs alone is no guarantee for their successful application, and that 
guidance on possible application areas and on how to apply them should be an 
integral part of an AERV development program. In addition, and in support of 
the responses to the previous question, more training in this area seems to be 
needed. 
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The difficulties in the use of AERVs were explained to result from the lack of 
applicable time frame: ‘The problem with ERPG, TEEL, and IDLH are the long 
exposure times (30/60 min), while most exposures are much shorter’. These 
comments can be interpreted as a need for AERVs for multiple exposure 
durations. Also a coordinated database of AERVs was requested. 
 

3.3.2.3 The most relevant time frames and levels of severity 
When asked about the most relevant time frames for AERVs, four exposure 
durations were chosen more often: 10 min, 15 min, 30 min and 1 hour (see 
Figure 3.11). Probably, the 1 min value was considered too short. The 2, 4 and 
8 hour periods were probably considered to be too long for the assessment and 
management measures in chemical emergencies, although still 25 to 30% of the 
respondents considered these exposure periods as relevant. This suggestion is 
supported by some of the comments of respondents: 

 15 minutes is necessary to inform the public, 30 minutes to take 
measures towards the public, 1 h and 2 h are useful for operational 
means, other values are too long to be useful. 

 Very short and long durations are not useful. 
 Shorter exposure limits are much more real life (especially 1 and 

10 min), in most cases the exposure is only for some minutes. If people 
want to rescue other persons or are stuck for other reasons, the 1 hour 
or 8 hour values are important. 

 1 minute is too short to be evaluated, even the experimental data are 
not reliable (stop of breathing etc.). 10 minutes data exist already and 
are applicable for very short releases in short distance. Probably the 
most useful is 30 minutes value − in such time, most of the people can 
escape from open space. 1 hour may refer to a need of evacuation, 2 
and 4 maybe for evaluation of risks inside buildings without evacuation. 
4 hour limits will probably be easily available because of 4 hours 
exposure used for REACH acute toxicity limits. 8 hours is too long and 
corresponds to working conditions and not emergency; in such cases, 
personal protection should be used. 

 1 minute: results lower than 10 minutes are too imprecise. 10 and 
30 minutes: a lot of releases are very short. These times fit well. 15 and 
20 minutes: the same as for 10 and 30 minutes. But 10 and 30 minutes 
(as the frame of these times) should be sufficient. 1, 4 and 8 hour(s): 
good for larger accidents; might be helpful in making the decision to 
evacuate or not. 

 
Assumptions about the typical duration of chemical incidents may underlay 
these responses. In that case, there appears to be some optimism about the 
ability of operators and authorities to terminate accidental releases quickly. 
However, the relevant time frame for AERVs is the duration of exposure, and not 
the duration of the leakage itself. The exposure duration may be substantially 
longer than the leakage (e.g. due to pool evaporation), and thus AERV values 
for longer timeframes may be necessary.  
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Q16. In your opinion, which durations are acute exposure levels most relevant for?
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Yes No I don't know

 
Figure 3.11 Most relevant time frames for Acute Exposure Reference Values 

When considering the severity of the health effects for which AERVs should be 
derived, none of the severity levels stood out as being the most important. 
However, the least relevant seem to be the less severe effects; No significant 
health risks, not likely to cause discomfort and Objectionable odour (see Figure 
3.12). Over 70% of respondents considered Immediate or delayed permanent 
adverse health effects, irreversible health effects; Impairment of person’s ability 
to take protective action or escape; Life-threatening effects; Likely to cause 
death, lethal effects; and Serious health effects, serious injury requiring 
prolonged treatment to be relevant. 
 

Q17. In your opinion, which levels of severity should acute exposure levels be 
derived for?

0 10 20 30 40 50 60 70 80 90 100

No signif icant health risks, not likely to cause discomfort (n=59)

Objectionable odour (n=60)

Mild effects, discomfort, mild irritation (n=62)

Likely to suffer clear but not life-threatening health effects, medical
attention required (n=58)

Impairment of person's ability to take protective action or escape (n=59)

Serious health effects, serious injury requiring prolonged treatment (n=57)

Immediate or delayed permanent adverse health effects, irreversible
health effects (n=57)

Life-threatening effects (n=60)

Likely to cause death, lethal effects (n=54)

Percentage (%)

Yes No I don't know

 
Figure 3.12 Most relevant severity levels for Acute Exposure Reference Values 
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Even though almost all the health effects were considered important, the 
respondents suggested limiting the number of severity levels for AERVs: 

 Not too many values, clear grading, otherwise difficult to use. 
Thresholds must be clear and provide significant distinction; no effect-
levels are not useful for acute exposure cases. 

 All level are relevant, but they might be pooled e.g. at four levels that 
covers the levels above. 

 Health effect because of necessity of medical organisation, Impairment 
of ability to act is necessary for organisation of the rescue service, 
irreversible health effect and lethal effect for communication purposes. 

 The level must be coupled with actions: e.g. - inform the public; - take 
shelter inside buildings - life threatening/evacuate or shelter. 

 The last 2 categories are clearly the most important ones. In 9 of the 10 
cases the acute exposure levels for life-threatening/lethal are used. 

 Clinicians in general think that the levels are often quite low, less 
relevant to emergency situations. 

 I would like to have exposure (concentration/time) graphs. 
 

3.3.2.4 Susceptible subpopulations 
When asked whether susceptible subpopulations should be considered when 
setting AERVs (such as asthmatics for AERVs of respiratory irritants), 68% of the 
respondents (n=69) believed that this would be appropriate. Only 28% of 
respondents believed that this was not necessary. Scientists (n=15) were almost 
unanimous in the opinion that susceptible subpopulations should be taken into 
account, whereas the remainder of respondents (n=54) was more divided with 
slightly more than less in favour of inclusion of susceptible subpopulations. 
The rationale behind these results can be found in some comments of 
respondents: 

 This would overburden the research and practical use, although in 
principle it would be justified. 

 Yes, but it should be mentioned (and preferably compared to the 
‘average’ population). 

 Yes, because they are always the most like persons to suffer and 
respond. But it should be stated if the value has been set by those 
criteria. If there are e.g. no asthmatics in the exposed persons, one 
knows that higher exposure is tolerated by others. 

 Not extremely useful in emergency situations. Asthmatics can have 
problems with any release, depending on the severity of their medical 
condition. This would mean that the exposure levels are much too low 
for the general ‘healthy’ person. 
 

3.3.2.5 Values for specific endpoints 
Respondents considered that it is important to take into account a number of 
specific endpoints, such as carcinogenicity and respiratory sensitization, when 
setting AERVs. All mentioned health effects were considered to be somewhat 
equally important (see Figure 3.13). The target groups responded about equally. 
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Q19. In your opinion, how important is it to take the following health effects into 
account when setting acute exposure levels?

0 10 20 30 40 50 60 70 80 90 100

Respiratory sensitization

Reproductive toxicity (effects on foetal development) 

Long term neurotoxic effects

Carcinogenicity

Mutagenicity

Reproductive toxicity (effects on fertility)

Percentage (%)

Very important Somewhat important

I don't know / neutral Not very important

Not important
 

Figure 3.13 The importance of health effects when setting Acute Exposure 
Reference Values (n=67-69) 

3.3.2.6 Values for chemical mixtures 
Most of the respondents (69%; n=67) thought that AERVs are needed at least 
for some common mixtures; only 13% did not express this need. Scientists as 
well as end-users/policy makers considered that the need to have AERVs for 
some chemical mixtures is important. 
Examples given by the respondents for the chemical mixtures, for which AERVs 
should be derived: 

 Pesticides; Mixtures having Chlorine; Peroxides, NOx and SOx; Organic 
solvents; Gasoline and other (automotive) fuels.  

 Especially in cases when the evidence of synergic effects exists 
 

3.3.3 More complex health risk assessment 

 
3.3.3.1 Specific health effects 

Certain types of health effects following single exposures are considered more 
complex to assess than others. The health effects for which more guidance was 
requested include carcinogenic, reproductive, mutagenic and neurotoxic effects, 
and sensitization (see Figure 3.14). Apparently the current tools, guidance and 
information to assess delayed effects from short-term exposures were 
considered to be insufficient. One reason for this is given in one of the 
comments: CMR3 effects are problematic in the sense that they cause a lot of 
concern to the public even if risks caused by acute exposure may be very low -
however, we need methods to assess them in order to give some answers on 
risks to the public.  
Scientists especially expressed a need for new guidance for carcinogenic and 
reproductive effects.  

 
3 CMR: Carcinogenic, mutagenic or Reproductive toxicants. 
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Q30. In your opinion, which health effects in the table below are 
complex to assess to the extent that further guidance is needed?
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Carcinogenic effects

Reproductive effects

Mutagenic effects

Neurotoxic effects

Sensibilization

Systemic effects on organs and tissues

Odour sensation

Irritation

Effects on blood parameters

Immunotoxic effects

I don't know  /our organization does not carry out this type of w ork

 

Figure 3.14 Health effects for which more guidance is needed in order to make 
reliable risk assessment (n=63) 

3.3.3.2 Models to assess health risks of multiple chemical exposures or chemical 
mixtures 
The majority of respondents (58%) thought that the present models to assess 
health risks of single exposures to multiple chemicals or chemical mixture were 
not adequate; only 13% of respondents considered those models adequate. An 
interesting finding is that 19% of respondents did not need this kind of 
information in their work. Among those respondents that do use these models 
72% consider these models to be inadequate. 
Some of the comments express the difficulty in this kind of risk assessment: 

 As you can mix anything, no model can be complete on this. 
 ... most of the data indicates that the mixture effects are complex, 

additive, inhibitory, seldom synergistic. It is very hard to predict any 
mixture effect because it depends on the composition of the mixture, 
relative concentrations of the components, order of exposure etc. Thus 
only worst case scenarios may be mostly created. 

 Some international guidance is being constructed (e.g. WHO guidance 
on combined exposures). However, most of these guidelines are 
designed for long term exposures. Acute exposures require more specific 
guidance. 
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3.3.3.3 Read-across/QSAR 
The data on the toxic effects following single exposure are limited for many 
substances. In such cases, data from related substances (read-across/QSAR) 
may provide an alternative to help the risk assessment, if adequate 
methodology for such read-across is available. When asked whether the 
respondents have expertise in this kind of evaluation, 39% (n=66) replied that 
they did not need that kind of expertise in their work or did not know how to 
answer. This finding is interesting because if those empty answers are excluded, 
63% of respondents (n=40) considered the expertise to be at least somewhat 
adequate, whereas 38% thought that it is somewhat inadequate or not at all 
adequate. 
 

3.3.4 Exposure assessment 

Risk assessment requires that both exposure-response/effect information as well 
as information about the actual exposure is available. While the focus of this 
survey was on exposure-effect assessment, a few exploratory questions on 
exposure assessment were included to obtain an indication of gaps, needs and 
concerns in this area. 
 

3.3.4.1 Portable measuring devices 
Portable measuring devices are used by 54% of respondents for the assessment 
of chemical exposure. 70% of those respondents use them at least somewhat 
often. The devices are predominantly considered to be used properly; 84% of 
respondents (n=38) thought that the devices are used properly almost always or 
at least somewhat often. The devices are thought to be accurate and adequate 
for reliable exposure assessment by 45% of respondents; whereas 50% would 
require some improvements in the devices. The exact nature of the respondents’ 
needs is unclear. The respondents’ open answers suggest that there may be an 
issue of balancing between imprecise methods, which are easy to use by 
relatively untrained personnel who can be at the scene quickly, and more 
precise methods that require more complex equipment and better trained 
personnel who take longer to arrive on-scene. 
 

3.3.4.2 Computer modelling 
Computer modelling is quite popular for the assessment of atmospheric 
dispersion of emissions; 59% of respondent organizations use computer 
modelling, whereas 16% use other methods, and for 25% of respondents this is 
unknown or not applicable. The models and dispersion information sources that 
are used seem to be easy to access and are in the public domain. The one used 
most often was the modelling program called Aloha, but models such as Effects 
(from TNO) and PHAST (DNV) are also often used in different countries. 
Appendix II provides a list of the air dispersion models mentioned in the 
responses. The comparison of such models or their estimated footprints is 
beyond the scope of this study. The long list is a clear indication that 
harmonization of air dispersion modelling has not yet been achieved in Europe. 
The use of different models is a potential source for differences in (rapid) risk 
assessments of single exposures whenever the consequences of chemical 
incidents reach across administrative boundaries. 
 

3.4 Needs 

3.4.1 The need for new guidelines, regulations and tools 

When asked about the relevancy and sufficiency of guidelines, regulations and 
tools for the assessment and management of human health risks from chemical 
exposures in emergency response situations, 43% of the respondents (n=74) 
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considered the present situation insufficient. These respondents expressed a 
need for new guidelines (84%) and tools (78%) and less for new regulations 
(41%) (see Figure 3.15). 
 

Q11. Are the guidelines, regulations and tools relevant and 
sufficient for the assessment and management of acute 
chemical risks in emergency response situations in your 

country/region?
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No, new  regulations required No, new  tools required
I don't know

 

Figure 3.15 Relevancy and sufficiency of guidelines, regulations and tools for the 
assessment and management of human health risks from chemical exposures in 
emergency response situations (n=74) 

Some regional differences can be found in the results for this question. The most 
prominent need for new guidelines, regulations and tools seems to be in Eastern 
Europe (see Figure 3.16). In Northern and Western Europe respondents were 
more satisfied with the current situation, but also in these countries a need for 
new guidelines as well as new tools were expressed.  
 

Q11. Are the guidelines, regulations and tools relevant and sufficient for the assessment and 
management of acute chemical risks in emergency response situations in your country/region?
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Figure 3.16 Regional differences in the needs for new guidelines, regulations and 
tools for the assessment and management of human health risks from chemical 
exposures in emergency response situation. 
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Some of the needs related to this question (taken from the comments of 
respondents): 

 Improvements on existing guidelines are required.  
 International harmonization of guidelines and tools is suggested.  
 More training/education is thought to be useful (e.g. chem-tox, health 

personnel, and personnel at operational level). 
 Coordinated planning of incident management among relevant local and 

regional authorities needs to be developed and co-operation among 
authorities needs to be improved.  

 New guidelines for acute toxicity evaluation (including dispersion 
models) and use of tools/limits are thought to be useful for final users 
(administration, emergency response planners, and local authorities). 

 New instructions for emergency services are requested.  
 Acute exposure limits for CMR substances and nanomaterials are 

needed.  
 More guidance could be useful to extrapolate from animals to humans or 

to extrapolate between different exposure periods. 
 Facilities for catchment of spillages on roads (motorways) are considered 

to be insufficient.  
 Tools and guidelines are needed: a database of the most important 

substances involved at chemical incidents (including characteristics of 
involved materials, health effects at specific exposure level, etc.), 
procedures for biomonitoring (when and how), 
checklist/guideline/factsheets of what information is needed in order to 
make a valid and rapid assessment.  

 More centralised, transparent and easily accessible information of 
biomedical and environmental effects is needed, as well as harmonized, 
centralised, transparent and better regulated reporting of incidents and 
accidents. 

 
In addition, the results in section 3.3.3 already expressed the need for further 
guidance on the assessment of specific health effects from single exposures. 
In the case of new and emerging human health risks from single exposure to 
chemicals (e.g. releases of new chemicals, nanomaterials or chemical terrorism), 
the need for new guidelines, regulations and tools is even more apparent; this 
need was expressed by 57% of respondents (n=75) (see Figure 3.17). Only 
17% of respondents considered the existing guidelines, regulations and tools to 
be sufficient for new and emerging risks, which is much less than for current 
risks (50%). There was also more hesitancy in responses related to new and 
emerging human health risks from single exposure to chemicals than to 
commonly known chemical risks; 25% compared to 7% answered ‘I don't know’ 
(compare Figure 3.17 and Figure 3.15). Of those respondents who considered 
the present tools, guidelines and regulations insufficient for new and emerging 
risks, 79% expressed a need for new guidelines and also for tools to deal with 
these risks, whereas 44% wanted new regulations.  
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Some of the needs related to this question (taken from the comments of 
respondents): 

 New tools may be necessary for detecting new risks. 
 Training of health personnel. 
 More cooperation with industry and authorities is required. 
 Chemical terrorism is still considered to be done only by traditional 

chemical weapons and the possibility of use of industrial chemicals is 
evaluated only partly (in plans of physical defence). 

 Maybe chain of command should be better clarified in practice. 
 There is not enough information and experience available about/with 

nanomaterials, nanotoxicology needs to be developed.  
 Harmonization of guidelines. 

 

Q12. Are the guidelines, regulations and tools relevant and 
sufficient for the assessment and management of new and 

emerging acute chemical risks (e.g. releases of new 
chemicals, nanomaterials or chemical terrorism) in your 
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Figure 3.17 Relevancy and sufficiency of guidelines, regulations and tools for the 
assessment and management of new and emerging human health risks from 
single exposure to chemicals (n=75) 

3.4.2 Need for information sources 

The majority of the respondents (51%) considered that new or more extensive 
information sources are needed for the acute exposure assessment, whereas 
21% did not know. Only 28% thought that new or more extensive information 
sources are not needed. The need was more apparent for scientists than it was 
for others. 
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Improvements required by respondents: 
 Regrouping of all data in one format would be helpful. There could be 

one site where data are collated. 
 Maybe more information will be available via REACH. 
 International harmonization of emergency response values is needed 

and the values and background documents should be supplied through 
the web for end-users. 

 More information about short time exposure effects (single exposure) of 
CMR substances, especially carcinogens, would be helpful. More 
information is needed about the health effects of nanomaterials. 

 The existing information must be updated with a reasonable frequency. 
 Short and accurate. 
 Dose-response data on acute effects for common chemicals. 

 
3.4.3 Modelling needs 

Approximately 60% of the respondents indicated a need for new modelling tools 
and/or guidance for ‘Dose-response modelling in the setting of acute exposure 
limits’ and ‘Modelling related to time scaling in the setting of acute exposure 
limits’ (see Figure 3.18). However, about 35% of respondents did not perform 
the kind of work that needed such models or did not know how to answer the 
question. Also for ‘Atmospheric dispersion modelling’, and ‘Read-across/QSAR 
(Quantitative structure-activity relationship)’ there were more respondents who 
needed new modelling tools and/or guidance than respondents who did not. In 
the case of ‘Read-across/QSAR’, one third did not answer the question and 
another third did not perform that type of work.  
Examples of modelling needs were sometimes specified in the respondents’ 
comments, such as: 

 The existing possibilities should be collated to one source/guidance 
document. 

 More guidance and training are requested. 
 Atmospheric dispersion modelling programs should be advanced in 

relation to obstacles. Also the possibility to put in real measurement 
values and ‘recalculation’ was required.  
 

In addition, the need for new models to assess health risks of multiple chemical 
or chemical mixture exposures was evident, as described in section 3.3.3. As 
well, the need for more expertise in the area of read-across/QSAR also was 
already discussed in section 3.3.3. 
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Q33. In your opinion, are new modelling tools and/or guidance needed for the 
following acute health hazard/risk assessment applications?

0 10 20 30 40 50 60 70 80 90 100

Atmospheric dispersion modelling 

Dose-response modelling in the
setting of acute exposure limits

Modelling related to time scaling in
the setting of acute exposure limits

Read-across/QSAR (Quantitative
structure-activity relationship)

Percentage (%)

Yes
No
I don't know
Our organization does not perform this type of work

 
 
Figure 3.18 New modelling tools and/or guidance needed by the respondents 
(n=58-61) for certain acute health hazard/risk assessment applications 

3.4.4 New practices or procedures  

Respondents were asked as to whether new practices or procedures are needed 
for the health risk assessment of single exposures. New practices or procedures 
were deemed necessary by 48% of respondents (n=63), a rather large 
proportion. A quarter of the respondents thought that new practices and 
procedures are not required and 27% were unable to decide. 
Respondents’ thoughts about the need for new practices and procedures 
included the following: 

 Traditionally acute risk concerns are related to the risk of death. It 
should not go on at that level only, but rather taking into account other 
aspects of health impairment as well. 

 The existing practices and procedures should be taken in use 
everywhere. At the moment, not everyone knows what to do in case of 
chemical exposure. 

 Existing practices must be updated and optimised. 
 Ongoing development processes should cover the needs. 
 International harmonization is requested. 
 Gas detection equipment to monitor the installations ensures faster and 

more accurate assessment of the situation. 
 A good procedure for acute health risk assessment would be to have 

operational documents (A4) with toxicological information on expected 
effects in relation to the level of exposure for the health advisors to 
enable a rapid health risk assessment. 

 
The above suggestions indicate that the needs are rather broad, and sometimes 
refer to information or tools. 
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3.4.5 Training needs 

For the question about the training needs that might have been identified in 
respondent organizations, over one third (37%) indicated training needs. This is 
consistent with the repeated requests for training in the open answers to many 
previous questions. The most common answer (47%) was that no training needs 
have been identified. Some of the training needs specified in the comments 
were: 

 The main problem is to find easily and quickly relevant information in 
the emergency situation. 

 Modelling. 
 QSAR. 
 Education and training of rescue personal. 
 Use of CFD codes. 
 Human Factor. 
 Sequences of disaster management (interaction of different agencies 

and organizations). 
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4 Summary and conclusions 

4.1 Background of the respondents 

A web-based survey was targeted at professionals involved in chemical incident 
prevention, preparedness and response throughout Europe. The aim of the 
survey was to explore gaps, needs and concerns about information, tools and 
guidance to assess risk and manage chemical incidents and to explore the most 
relevant incident scenarios, now and in the future. Responses were received 
from all parts of Europe (Northern Europe (4 countries); Eastern Europe 
(5 countries), Western Europe (7 countries) and Southern Europe (2 countries)). 
The questionnaire reached an audience with experience not only at the local and 
the national level but also with some activities at the international level. The 
expertise was equally distributed in the field of environmental protection, 
environmental health, civil protection, medicine, occupational safety and 
research with main experience in toxicological risk assessment followed by air 
dispersion modelling, rescue services and legislative activities. 
 
The survey was originally intended to provide analysis per target group (end-
users, scientists and policy makers) but this proved, however, to be difficult 
since survey responses made clear that the groups are not mutually exclusive 
for some respondents. Furthermore, respondents may have more than one role 
and it was not possible to identify from which point of view these respondents 
have answered the questions. Thus, the initial objective to provide detailed 
analysis per target group could not be achieved.  
 
Conclusion: Based on the responses the questionnaire reached various groups 
involved in risk assessment and management of acute chemical emergencies. As 
with any questionnaire survey, we have only limited information whether we 
have reached the right professionals. 
 

4.2 Important chemical incident scenarios now and in the future 

4.2.1 Incidental chemical releases 

The most serious risks were considered to be related to irritating/corrosive 
substances, acutely toxic substances, and combustion gases. Less serious risks 
were seen with nanoparticles/nanomaterials, chemical weapons, reprotoxic 
substances, pesticides and metal fumes/vapours. However, this might result 
from a lack of knowledge in the case of reprotoxic substances, chemical 
weapons, and nanoparticles/nanomaterials which, in itself, might give rise to 
potential health risks in emergency situations. 
 
Conclusion: Based on the responses irritating/corrosive substances, acutely toxic 
substances, and combustion gases are perceived as serious risks due to 
incidental releases and will remain serious risks also in the future. Risk from 
chemicals toxic on reproduction is not ranking high which is interesting insofar 
as for chronic exposure this effect is seen as a major threat for human health in 
the community and these effects were identified as endpoints to be included in 
AERVs. Nanoparticles and nanomaterials are not perceived as a serious problem 
either, but answering this question may be biased by the fact that many of the 
respondents could not answer this question possibly due to lack of knowledge. 
More information is required on these substances, as well as on reprotoxic 
substances. 
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4.2.2 Deliberate chemical releases 

In general, the deliberate release of chemicals was thought to be unlikely or 
very unlikely. The most probable chemicals for deliberate releases were 
considered to be irritating/corrosive substances, and acutely toxic substances. 
The deliberate release of nanoparticles/nanomaterials, metal fumes/vapours, 
carcinogenic and mutagenic substances, and reprotoxic substances was 
considered more unlikely. However, it should be noted that major part of 
respondents could not make a judgement for reprotoxic substances and 
nanoparticles/nanomaterials, possibly due to lack of knowledge. 
Even though the probability for the deliberate release of chemicals was 
considered low, the respondents were to a great extent (38%) expecting an 
increase of chemical terrorism or sabotage in Europe. 
 
Conclusion: Presently, deliberate chemical release seems not to be a major 
issue. About 40% of the respondents however expect an increase of chemical 
terrorism or sabotage in the future. This is likely to reflect the general public 
perception of risk and is not in accordance with a recent Europol evaluation on 
the terrorism risk in Europe. Moreover, risks associated with reproductive 
toxicity and nanoparticles/nanomaterials are difficult to evaluate because they 
have not been well-defined in terms of possible scenarios leading to exposure.  
One respondent anticipated the most probable scenario of deliberate release of 
chemicals to the air to be in tunnels, metro or railway stations. This is 
something that needs to be considered in preparedness for chemical 
emergencies. 
 

4.2.3 Risk drivers for future scenarios 

Participants identified ‘Globalization’ as the most important factor increasing the 
risk from chemicals within the next 5 to 10 years, followed by ‘High demands for 
industries to increase their productivity and efficiency’, ‘Changes in companies 
working practices’ and ‘Developments in nanotechnology’. The uncertainty of the 
influence was greatest with ‘Developments in nanotechnology’ and ‘Climate 
change’. 
 
Conclusion: International trade, particularly new markets and production 
centres, as well as an increase in industrial efficiency, are seen as potential risk 
drivers. Nanotechnology may also play a role in this respect in the future, 
although, more information is clearly needed on the health effects of 
nanoparticles. 

4.2.4 Risk drivers for future scenarios 

The respondents expect improvements from the new regulations, REACH and 
CPL, on the health risk assessment and management in chemical emergencies, 
whereas the impacts of new anti-terrorism policy and IHR regulation were more 
difficult to assess or these were less known activities. 
 

4.3 Health risk assessment in chemical emergencies 

4.3.1 Sources of information 

Internet searches, toxicological databases and literature were the main sources 
of information for all respondent groups. Most of the respondents had fair access 
to data on use of and transport of chemicals. 
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4.3.2 Acute Exposure Reference Values 

The responses indicate a high degree of variability in the use of AERVs. AEGL, 
ERPG and IDLH values are used most frequently, which comes to no surprise as 
they have been ‘on the market’ for a long time, and the number of chemicals for 
which values are derived is high. Consequence analysis and emergency 
planning, including estimating evacuation distances, are the areas in which 
reference values are used. IDLH values are not, however, intended or 
appropriate for use in situations like emergency response and land-use planning. 
For evacuation distance estimations, also national guidance values are often 
used.  
 
AERVs are perceived as important cornerstones for the management of chemical 
emergencies. Not all of the respondents however find them easy to use. The 
most important time frames for which AERVs are needed are times up to 1 hour 
however not less than 10 minutes (10 min, 15 min, 30 min and 1 hour). 
Uniformly, the respondents were of the opinion that AERVs should be derived for 
mild effects and effects with a higher degree of severity whereas a value for no 
significant health effects and objectionable odour was judged to be not of 
interest. The overwhelming majority of respondents would see that susceptible 
subpopulations should be given consideration when setting AERVs. More than 
50% of the respondents find it important to consider specific effects, in 
particular carcinogenicity and developmental toxicity endpoints. The importance 
of these endpoints was underscored by the explanation given by one of the 
respondents saying that ‘CMR effects are problematic in the sense that they 
cause a lot of concern to the public even if risks caused by acute exposure may 
be very low − however, we need methods to assess them in order to give some 
answers on risks to the public.’ Mixtures are seen as a relevant topic for giving 
guidance how to assess their risk from single exposures.  

Conclusion: A high degree of variability in the use of AERVs has to be noted. 
Multiplicity of values appears to cause confusion and there seems to be a need 
for harmonized AERVs and clear guidance and/or training to use an appropriate 
value for particular purposes and to harmonize risk assessment practices. Since 
there appears to be public concern for CMR substances, guidance on a risk 
communication strategy for these chemicals might be useful. Given the scenario 
of transboundary risks it seems that there is an unmet need for a common 
agreed standard and procedure.  
 
The need for AERVs was identified for chemicals and chemical mixtures of a 
higher degree of severity including mild effects but excluding odour perception 
and no effect levels. The time frame of interest is 10 minutes up to 1 hour and 
specific effects should also be considered. The importance of the CMR endpoints 
was underscored by the respondents because potential CMR effects raise a high 
level of public concern in emergencies. A framework how to deal with mixtures 
seems relevant. 
 

4.3.3 Exposure assessment 

Portable measuring devices are broadly used. Most of the respondents think that 
the devices are properly used and that the results can be used for an accurate 
and adequate exposure assessment. 
 
We noted that 59% of the respondents use an air dispersion modelling tool. 
Most commonly used tools include those, which are freely available and easy to 
access, like a model called Aloha. 
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Conclusion: Tools for modelling air dispersion are in use. However, given the 
scenario of transboundary risks it seems that there is an unmet need for a 
common agreed standard and procedure. 

4.4 Needs 

4.4.1 New guidelines, regulations and tools 

Approximately 43% of the respondents considered the present guidelines, 
regulations and tools as insufficient, with a more explicit need for new guidelines 
and tools. For new and emerging risks this percentage increased to 57%. 
Roughly one third asks for material (reports on chemicals, reference values, and 
standard operation procedures) which is easily available and useful to enable a 
valid and rapid risk assessment. The need is more pronounced if new and 
emerging risks are considered.  
 
Further guidance is sought by the majority of respondents for more complex 
health endpoints where carcinogenic effects rank first before reproductive effects 
and mutagenic effects. The same holds true for multiple chemicals exposure and 
chemical mixtures. 
 
Conclusion: We identified the need for material (reports on chemicals, reference 
values, and standard operation procedures) which is easily available and useful 
to enable a valid and rapid risk assessment, including new and emerging risks. 
In particular improvement of existing guidelines is required and international 
harmonization of guidelines and tools is suggested. 
 

4.4.2 Information sources 

New and more extensive information sources were considered helpful by 
approximately 50% of the respondents.  
 

4.4.3 Modelling tools 

New tools and more guidance were required especially for dose-response and 
time scaling modelling. New models for the risk assessment of multiple 
chemicals or chemical mixtures were also requested. More expertise in the area 
of read-across/QSAR is needed. 
 

4.4.4 Training 

The respondents addressed particularly training in using all the tools. This 
included local as well as transboundary aspects.  
 
More training/education is considered to be useful (e.g. toxicological education; 
health personnel, and personnel at operational level). High priority in training is 
given to information gathering (how to find relevant information in the 
emergency situation in a quick and easy way), modelling tools (how to use the 
tools in an accurate and timely manner in the emergency situation), and the use 
of QSAR in cases where toxicological information on the chemical is lacking. A 
particular aspect of training is shown by the fact that 35% of respondents, which 
constitutes a large group, have difficulties in using AERVs. 
 

4.5 Summary of the additional German survey 

Overall the German survey revealed similar results as the web-based survey 
with a few exceptions. For example in the risks for incidental chemical releases 
there were remarkable differences regarding chemical weapons. In the web-
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based survey the risk for incidental release of chemical weapons is ranked last 
to one, while it is placed second in the additional survey. 
 
Furthermore there is a huge difference in recognizing the risk of climate change. 
The respondents of the web-based survey rated climate changes with no effect 
on future risks whereas in the additional survey the risk of climate change was 
placed second just behind globalization. There seems to be a different 
perception of climate change in Germany on the one hand and in the rest of 
Europe on the other. 
 
A further mentionable difference regards to the acute exposure reference values. 
AEGL, ERPG and IDLH were used most frequently in the web-based survey and 
used often at all while in the additional survey AEGL and ERPG are almost the 
only AERVs used but pretty rare at all.  
 
Furthermore there is a difference in the time frames used. The most important 
time frames for which AERVs are used in the web-based survey are 10 minutes, 
15 minutes, 30 minutes and 1 hour. All time frames range between 10 minutes 
and 1 hour while in the additional survey the most important time frames were 
30 minutes, 1 hour, 4 hours and 8 hours.  
 
In the need of new guidelines, regulations and tools there were differences in 
the guidance needed for health effects. In the additional survey the effects on 
blood parameter are ranked high, while they seem to be of low importance in 
the web-based survey. In contrast reproductive effects are placed second in the 
web-based survey and have low importance in the additional survey. 
 
The results of the additional German study are interesting but difficult to put into 
perspective with the web-based survey. The web-based survey contained 
responses from all over Europe and from personnel involved at multiple levels. 
Overall, the main conclusion is that although some differences exist, the main 
directions of the answers are quite comparable. Hence, the results of this 
additional survey support the conclusions and recommendations based on the 
results of the web-based pan-European survey. 
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5 Recommendations 

The present web-based survey reached the targeted groups involved in the risk 
assessment and management of chemical incidents across Europe. Therefore the 
recommendations below are based on expertise and practical knowledge of 
chemical incident prevention, preparedness and response, and from emergency 
response staff, toxicological scientists and managers in administration and 
government. This chapter will summarize the most important findings in terms 
of gaps (in information, tools and guidance), needs and concerns and provide 
the recommendations for their resolution. 
 

5.1 Substances and scenarios 

Acutely toxic substances and irritating/corrosive substances are perceived as 
serious risks and are expected to remain serious risks also in the future. 
Nanoparticles and nanomaterials were not perceived as a serious current 
problem; this finding is highly uncertain because many respondents did not 
know how probable incidents involving this substance category will be. 
Carcinogenic and reproductive toxic substances, and deliberate chemical 
releases do not seem to be current issues of major concern. 
 
In the future the assessment of health risks of single exposures to chemical 
mixtures and combined exposures as well as nanoparticles and nanomaterials is 
expected to become important. International trade, particularly new markets 
and production centres, but also the high demands for industries to increase 
their productivity and efficiency and changes in companies working practices are 
seen as potential risk drivers. The majority of respondents were highly uncertain 
whether developments in nanotechnology and climate change are significant 
drivers of future risk. Almost 40% of the respondents expect an increase of 
chemical terrorism or sabotage in the future. 
 
Recommendations:  

 Work in these areas should be taken up as it would improve knowledge 
and create more security.  

 Better understanding of the health hazards of nanoparticles and 
progress in developing realistic chemical incident scenarios is 
recommended to help to consolidate opinions on the potential human 
health threats associated with nanomaterials. The results of iNTeg-Risk 
ERRA B1 on Health issues related to monitoring of emerging risks in 
production, storage and transport of nano-materials might provide 
important information for this understanding. 

 In particular, more information should be developed on exposure 
potential associated with new mixtures and substances including 
nanoparticles.  

 Further research on the potential influence of climate change on the 
likelihood of chemical incident scenarios is necessary. The results of 
iNTeg-Risk ERRA D3 on Natural-Technological hazards can serve as a 
starting point. 

 Further research on possible chemical incident scenarios resulting from 
high demands on industries and changes in working practices is 
recommended. The iNTeg-Risk ERRA C1 on ‘Outsourcing’ might provide 
information for possible incident risk scenarios. 
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5.2 Acute Exposure Reference Value derivation and application 

There appears to be little consistency across Europe in the application of AERVs, 
such as AEGL, ERPG and IDLH values. Given the scenario of transboundary risks 
this finding signals an unmet need for European consensus on AERVs and risk 
assessment information, tools and guidance including air dispersion models.  
 
A particular issue are the special health endpoints such as carcinogenicity and 
developmental toxicity as well as the coverage of susceptible subpopulations, 
such as small children and asthmatics.  
 
Recommendations:  

 A European broad consensus on an authoritative methodology to derive 
AERVs should be developed. In addition, a process to actually derive and 
implement AERVs developed by the methodology should be designed 
and operated at the European level. 

 The development of a methodology for the derivation of AERVs should 
include guidance for special health endpoints (such as carcinogenicity, 
reproductive toxicity and sensitization), susceptible subpopulations and 
chemical mixtures or combined exposure. 

 AERVs should at least be developed for time frames of 10/15, 30 and 
60 minutes. Even though the respondents indicate that AERVs for mild 
toxicity are less necessary than those for a higher degree of severity 
such levels should be developed anyway, mainly for crisis 
communication purposes. 

 
5.3 Scientific development 

The survey identified a need for further improvements in the field of dose-
response modelling and exposure modelling. Read-across and QSAR seem an 
important area for further work, given the future scenario with the political aim 
of avoiding animal testing. Models to assess health risks of single exposures to 
multiple chemicals or chemical mixtures are requested, as well as guidance on 
how to assess their risks. 
 
Recommendations:  

 Further scientific research should be initiated in the field of dose-
response modelling for acute inhalation toxicity, including time 
extrapolation and exposure modelling.  

 Read-across and QSAR for single inhalation exposure are scientific fields 
which should be developed further given the political pressure to avoid 
animal testing. 

 Models for atmospheric dispersion that allow a rapid exposure and risk 
assessment in chemical incidents, based on information that is typically 
available in such situations, should be developed or selected by 
comparative research to facilitate scientifically credible transboundary 
risk assessment. 

 Research should be undertaken to create better understanding of the 
potential influence of economic changes such as industry productivity 
and efficiency demands and the growth of international trade, 
particularly new markets and production centres on the risk that 
chemical incidents will occur and their health consequences. 

 
5.4 Information and training needs 

The survey identified the need for consensus on easily available and validated 
information sources (reports on chemicals, reference values, and standard 
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operation procedures) that are tailored to the requirements for use in rapid risk 
assessment, including new and emerging risks. Half of the respondents 
considered the present situation concerning the relevancy and sufficiency of 
such guidelines and tools insufficient. 
 
In addition, the respondents expressed a need for training and exercise material 
to apply the developed information, tools and guidance for chemical incident 
prevention, preparedness and response. 
 
Recommendations: 

 Easily available and validated information sources (reports on chemicals, 
reference values), tools and practical guidance (e.g. standard operation 
procedures) should be developed in a form that is useful for rapid 
human health risk assessment in chemical incident prevention, 
preparedness and response.  

 Training materials should be developed and training courses planned on 
health risk assessments from single exposures, at the local, national and 
European level.  

 Training is especially needed on the practical application of AERVs 
(which values in which exposure scenarios or situations), and their role 
in the assessment and communication of health risk of acute chemical 
incidents. 

 More training/education is thought to be useful for the following groups 
targeted in this survey: 

o For end-users such as emergency responders, land-use planners 
and process safety specialists: basic toxicological education, 
exposure and risk assessment including modelling tools, correct 
application and interpretation of AERV levels and information 
sources. 

o For toxicological scientists: the science and procedure of AERV 
derivation from all relevant endpoints including the necessary 
modelling tools such as for dose-response modelling, time 
extrapolation and QSAR (in cases with insufficient toxicological 
information on the chemical). 

o Policy makers: basic toxicological training, awareness of 
information sources and experts, and the availability of acute 
risk assessment information, tools, guidance and practices 
including AERVs, modelling tools and their interpretation with 
broad consensus. 

 
5.5 New guidelines, regulations and assessment tools 

Half of the respondents felt that the currently available guidelines, regulations 
and tools for the assessment and management of human health risks of 
chemical exposure in emergency response situations were insufficient. Most of 
these respondents expressed a need for new guidelines and tools. Some also 
expressed the need for new regulations. These responses were not specific 
enough to make recommendations, other than that development of guidelines, 
tools and regulations should preferably be performed on a European scale.  
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Appendix I Questionnaire 

Exploring the needs and developments of risk assessment of single 
chemical exposures 
 
The assessment of health risks is an essential task in chemical emergency 
management. In the last years, much progress has been made in this field, 
among others in some European projects. A group of EU and OECD member 
states is working towards further harmonization of risk assessment practices in 
chemical emergencies. Before any major work is undertaken, the group must 
conduct a needs assessment to ensure that future work really addresses actual 
needs. This needs assessment is part of the EU FP7 iNTeg-Risk project (Early 
Recognition, Monitoring and Integrated Management of Emerging, New 
Technology related, Risks). Further information on this project can be found on 
the iNTeg-Risk website http://www.integrisk.eu-vri.eu. 
 
The needs assessment will be carried out based on this questionnaire, which has 
been sent to policy-makers, members of the scientific risk assessment 
community, and representatives of local first responders in chemical 
emergencies from various European countries. The questionnaire deals with: 

 The most important chemical incident scenarios (release scenarios as 
well as the hazardous substances involved) that will be relevant in the 
next 10-20 years, and whether we anticipate new or increasing risks. 

 The information, tools, and guidance used in different countries to 
assess health risk of acute chemical incidents, and who the users are. 

 What information, tools, guidance and expertise should be available to 
assess the health risk of chemical emergencies. 

 The most urgent needs for information, tools, guidance and expertise to 
enable the valid and rapid health risk assessment of acute chemical 
incidents. 

 
It is directed at organizations whose roles and competences may differ 
substantially. Thus if you find any question irrelevant or hard to answer, feel 
free to choose the ‘I don't know’ option. 
In every question, we kindly ask you to explain your answer and add any 
additional comments as necessary. Your explanations and comments are very 
important for understanding and clarifying your answers. You can exit the 
questionnaire at any time and return later to complete or revise the answers. To 
do so, please choose ‘Finish’ and carefully record the address of the return link, 
given at the bottom of the page. This is important, because otherwise you 
cannot return to the questionnaire you've started. When you return to continue, 
please choose ‘Next’ until you'll get to the right page. When choosing ‘Finish’ 
you'll get to the page where you can also view or print the questionnaire 
(‘view/print answers’). This can be done before filling in the questionnaire (to 
get the general idea of the questionnaire) or after completing it (to examine 
your answers). 
 
We request that you submit the questionnaire by the 15th of January. 
 
Responses will be treated with confidentiality and sensitivity by the researchers. 
In the exceptional case that we would like to share responses of specific 
organizations, these organizations will be contacted beforehand for approval. 
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The results gained from this survey will be published in a study report to be 
completed by the end of 2010. All the participants of the survey will have the 
opportunity to obtain a digital copy if they so wish. 

1. In which country is your organization based? 
Austria 
Belgium 
Bulgaria 
Czech Republic 
Denmark 
Estonia 
Finland 
France 
Germany 
Hungary 
Ireland 
Italy 
Latvia 
Lithuania 
Netherlands 
Norway 
Poland 
Portugal 
Romania 
Slovakia 
Slovenia 
Spain 
Sweden 
United Kingdom 
International organization 
Other country, please specify:______________________ 
 
 
2. Which roles and responsibilities does your organization have in the 
field of chemical emergencies? Please select ONE or MORE options 

Environmental protection 
Environmental health 
Civil protection 
Medicine 
Occupational safety 
Economy or business development 
Industry 
Research 
Other, please specify________ 
Additional comments:_______________________________________________ 
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3. How would you categorize the work of your organization in the field 
of chemical emergencies? Please select ONE or MORE options 
Legislation 
Toxicological risk assessment (e.g. setting exposure level values) 
Air dispersion modelling 
Poison centre 
Medical professional (other than poison centre) 
Rescue services 
Fire services 
Environmental health professional 
Toxicological laboratory 
Industry 
Police 
Military 
Other, please specify 
Additional comments:_______________________________________________ 

4. At which level is the focus of activities in your organization? Please 
select only ONE option per ROW 

  Main activities at this 
level 

Some activities at this 
level 

We don't work at this 
level 

Local O O O 

National O O O 

International O O O 

Additional comments:_______________________________________________ 



RIVM Report 320300002 

Page 58 of 69 

5. In your country/region, how serious, in your opinion, is the health 
risk related to the incidental releases of the following types of chemicals 
tot the air? Please select only ONE option per ROW 

 
Very 

serious 
health risk 

Fairly 
serious 

health risk 

Fairly 
small 
health 
risk 

Very 
small 
health 
risk 

I don't 
know 

Acutely toxic substances, such as 
carbon monoxide, hydrogen sulphide, 
hydrogen cyanide, acrylonitrile 

O O O O O 

Irritating/corrosive substances, such as 
chlorine, ammonia, sulphur dioxide, 
hydrogen chloride (hydrochloric acid) 

O O O O O 

Pulmonary (lung) toxicants, such as 
phosgene, oxides of nitrogen 

O O O O O 

Sensitizing substances, such as 
acrylates, formaldehyde, toluene 
diisocyanate (TDI) 

O O O O O 

Carcinogenic and mutagenic 
substances, such as benzene, 
acrylamide, butadiene 

O O O O O 

Reprotoxic substances O O O O O 

Metal fumes/vapours, such as mercury O O O O O 

Combustion gases O O O O O 

Chemical weapons, such as nerve 
gases, mustard gases, tear gases, 
psychochemicals, opiates, fentanyl 
derivatives 

O O O O O 

Organic solvents, such as methanol, 
toluene, xylene 

O O O O O 

Pesticides O O O O O 

Nanoparticles and nanomaterials O O O O O 

Other, please specify O O O O O 

Please explain your answer:__________________________________________ 

________________________________________________________________ 
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6. In your country/region, how probable, in your opinion, are the 
deliberate releases (e.g. caused by terrorists or mentally unstable 
persons) of the following types of chemicals to the air? Please select only 
ONE option per ROW 

  Probable Possible Unlikely Very 
unlikely 

I don't 
know 

Acutely toxic substances, such as carbon 
monoxide, hydrogen sulphide, hydrogen 
cyanide, acrylonitrile 

O O O O O 

Irritating/corrosive substances, such as 
chlorine, ammonia, sulphur dioxide, hydrogen 
chloride (hydrochloric acid) 

O O O O O 

Pulmonary (lung) toxicants, such as 
phosgene, oxides of nitrogen 

O O O O O 

Sensitizing substances, such as acrylates, 
formaldehyde, toluene diisocyanate (TDI) 

O O O O O 

Carcinogenic and mutagenic substances, such 
as benzene, acrylamide, butadiene 

O O O O O 

Reprotoxic substances O O O O O 

Metal fumes/vapours, such as mercury O O O O O 

Combustion gases O O O O O 

Chemical weapons, such as nerve gases, 
mustard gases, tear gases, psychochemicals, 
opiates, fentanyl derivatives 

O O O O O 

Organic solvents, such as methanol, toluene, 
xylene 

O O O O O 

Pesticides O O O O O 

Nanoparticles and nanomaterials O O O O O 

Other, please specify O O O O O 

Please explain your answer:__________________________________________ 

________________________________________________________________ 
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7. In what way might the following factors influence the risk of acute 
health hazards caused by chemicals in the next 5-10 years? (5 = 
significantly increase the risk, 4 = slightly increase the risk, 3 = no effect, 2 = slightly 
decrease the risk, 1 = significantly decrease the risk, 0 = I don't know) 
For all answers, please explain the rationale (reason) behind your answer in the 
box on the right. 
 

 Level of 
Influence 

Rationale 

Technological development   

Developments in nanotechnology   

Substitution of hazardous substances (The use of many hazardous 
substances has been restricted or banned in the EU and new 
restrictions are planned under the new EU chemicals regulation 
(REACH), for example. In particular, substances which exert 
carcinogenic, mutagenic and reproductive toxic properties or are 
biopersistent or bioaccumulating are prioritized in this sense. Usually, 
these restricted substances are substituted by other substances.) 

  

High demands for industries to increase their productivity and 
efficiency   

Changes in companies working practices (health and safety 
management practises, usage of subcontractors, usage of 
illegal/untrained labour) 

  

Changes in chemical volumes used or transported   

Logistical changes in transporting chemicals   

Changes in storage practices of chemicals   

Changes in the use of chemicals   

Climate change   

Globalization (e.g. outsourcing of chemical production to developing 
countries)   

 

8. In your opinion, the risk of chemical terrorism or sabotage in Europe 
will... Please select only ONE option 
...increase. 
...decrease. 
...stay unchanged. 
_I don't know 
Please explain your answer:__________________________________________ 
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9. If there are any other factors (not mentioned in Questions 7 or 8) 
that may affect the risk of acute health hazards caused by chemicals, 
please list them below with explanations as necessary. _______________ 
________________________________________________________________ 
 
10. REACH 
REACH (Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council of 18 December 2006) is the Regulation on Registration, Evaluation, 
Authorisation and Restriction of Chemicals. It entered into force on 1 June 2007. 
It streamlines and improves the former legislative framework on chemicals of 
the European Union (EU). On 20 January 2009, the Regulation on classification, 
labelling and packaging of substances and mixtures (CLP) entered into force. It 
aligns existing EU legislation to the United Nations Globally Harmonised System 
(GHS).The International Health Regulations (IHR) is an international legal 
instrument that is binding for 194 countries, including all the Member States of 
WHO. The aim is to help the international community prevent and respond to 
acute public health risks that have the potential to cross borders and threaten 
people worldwide. 
Do you think that acute health risk assessment and management in 
chemical emergencies will improve because of... Please select only ONE 
option per ROW 

  Yes No I don't know Please explain 

...the REACH regulation? O O O  

...CLP regulation? O O O  

...IHR? O O O  

...new anti-terrorism policies? O O O  

 
11. Are the guidelines, regulations and tools relevant and sufficient for 
the assessment and management of acute chemical risks in emergency 
response situations in your country/region? Please select ONE or MORE 
options 
Yes 
No, new guidelines required 
No, new regulations required 
No, new tools required 
I don't know 
If no, please explain your answer(s):___________________________________ 
 
12. Are the guidelines, regulations and tools relevant and sufficient for 
the assessment and management of new and emerging acute chemical 
risks (e.g. releases of new chemicals, nanomaterials or chemical 
terrorism) in your country/region? Please select ONE or MORE options  
Yes 
No, new guidelines required 
No, new regulations required 
No, new tools required 
I don't know 
If no, please explain your answer(s):___________________________________ 
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13. Does your organization use the following types of acute exposure 
values and for what purposes? Please select ONE or MORE options per ROW 

  
Not used by 

my 
organization 

Land-
use 

planning 

Emergency 
planning 

Planning 
medical 

Consequence 
analysis 

Other, 
please 
specify 

Please 
explain 

AEGL (Acute 
Exposure 
Guideline 
Levels) 

� � � � � �  

ERPG 
(Emergency 
Response 
Planning 
Guideline) 

� � � � � �  

TEEL 
(Temporary 
Emergency 
Exposure 
Limit) 

� � � � � �  

IDLH 
(Immediately 
Dangerous to 
Life or Health) 

� � � � � �  

AETL (Acute 
Exposure 
Threshold 
Levels) 

� � � � � �  

Others (e.g. 
national acute 
exposure 
levels), please 
specify 

� � � � � �  

Comments:_______________________________________________________ 

14. In your opinion, how important are acute exposure levels in the 
management of chemical emergencies? Please select only ONE option 
Very important 
Somewhat important 
I don't know / neutral 
Not so important 
Not at all important 
We do not carry out this kind of work 
Please explain your answer:__________________________________________ 

15. In your opinion, are acute exposure levels easy to use? Please select 
only ONE option 
Very easy 
Somewhat easy 
I don't know / neutral 
Somewhat difficult 
Very difficult 
Please explain your answer:__________________________________________ 
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16. Acute exposure levels are given for various durations of exposure. 
ERPG values, for instance, are defined for exposures of up to one hour. 
In your opinion, which durations are acute exposure levels most 
relevant for? Please select only ONE option per ROW 

 Yes No I don't 
know 

1 min O O O 

10 min O O O 

15 min O O O 

20 min O O O 

30 min O O O 

1 h O O O 

2 h O O O 

4 h O O O 

8 h O O O 

Other, please specify in the space below O O O 

Please explain why you find the selected durations important:_______________ 

________________________________________________________________ 
 
17. In your opinion, which levels of severity should acute exposure 
levels be derived for? Please select only ONE option per ROW 

  Yes No I don't 
know 

No significant health risks, not likely to cause discomfort O O O 

Objectionable odour O O O 

Mild effects, discomfort, mild irritation O O O 

Likely to suffer clear but not life-threatening health effects, medical 
attention required 

O O O 

Impairment of person's ability to take protective action or escape O O O 

Serious health effects, serious injury requiring prolonged treatment O O O 

Immediate or delayed permanent adverse health effects, irreversible 
health effects 

O O O 

Life-threatening effects O O O 
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Likely to cause death, lethal effects O O O 

Other, please specify in the space below O O O 

 
 Please explain why you find these levels of severity important:______________ 

________________________________________________________________ 
 
18. In your opinion, should sensitive subpopulations, such as children 
and asthmatics, be considered when setting acute exposure levels? 
Please select only ONE option 
Yes 
No 
I don't know 
Please explain your answer:__________________________________________ 

19. In your opinion, how important is it to take the following health 
effects into account when setting acute exposure levels? Please select 
only ONE option per ROW 

  
Very 
important 

Somewhat 
important 

I don't 
know / 
neutral 

Not very 
important 

Not 
important 

Long term neurotoxic effects O O O O O 

Reproductive toxicity: effects 
on fertility 

O O O O O 

Reproductive toxicity: effects 
on foetal development 

O O O O O 

Mutagenicity O O O O O 

Carcinogenicity O O O O O 

Respiratory sensitization 
(ability of substance to cause 
asthma, allergic rhinitis) 

O O O O O 

Please explain why you find these effects important in an acute exposure 
context: _________________________________________________________ 

20. In your opinion, are acute exposure levels needed for some 
commonly used chemical mixtures? Please select only ONE option 
Yes 
No 
I don't know 
If yes, please give some examples: ___________________________________ 
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21. Please indicate how often you use the following sources of 
information when assessing the health risks of acute exposure. Please 
select only ONE option per ROW 

  
Almost all 
the time 

Somewhat 
often 

Occasionally Rarely 
I don't know/Not 
applicable to our 
work 

Toxicological databases 
and literature 

O O O O O 

Expert consultation O O O O O 

International chemical 
safety cards (ICSC) 

O O O O O 

National chemical safety 
cards / national 
information sheets 

O O O O O 

Material safety data sheets 
(MSDS) 

O O O O O 

Internet searches O O O O O 

Other, please specify in 
the space below 

O O O O O 

Comments: ______________________________________________________ 

 

22. In your opinion, is new or more extensive information sources 
needed for acute exposure assessment? Please select only ONE option 
Yes 
No 
I don't know 
If yes, please explain your answer: ___________________________________ 

23. How accessible to your organization is the data on chemicals (what 
is used/transported, how much and where) to exploit in the risk 
assessments in chemical emergencies? Please select only ONE option 
Easily accessible 
Somewhat accessible 
I don't know / neutral 
Not very accessible 
Inaccessible 
We do not use such information in our work 
Please explain your answer: _________________________________________ 

24. Does your organization use computer modelling to assess 
atmospheric dispersion? Please select only ONE option 
Yes 
No, we assess atmospheric dispersion but we do not use dispersion models 
for these estimates 
I don't know / Our organization does not use this type of information in its 
work 
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25. Please list below the models and dispersion information sources 
your organization uses. ___________________________________________ 

________________________________________________________________ 
 

26. What exposure levels do you or your organization use when 
estimating evacuation distances? Please select ONE or MORE options 

We don't estimate evacuation distances in our organization 
TEEL-0 
TEEL-1 
TEEL-2 
TEEL-3 
AEGL 1, 10 min 
AEGL 1, 30 min 
AEGL 1, 60 min 
AEGL 1, 4 h 
AEGL 1, 8 h 
AEGL 2, 10 min 
AEGL 2, 30 min 
AEGL 2, 60 min 
AEGL 2, 4 h 
AEGL 2, 8 h 
AEGL 3, 10 min 
AEGL 3, 30 min 
AEGL 3, 60 min 
AEGL 3, 4 h 
AEGL 3, 8 h 
ERPG-1 
ERPG-2 
ERPG-3 
IDLH 
National acute exposure levels 
OEL-STEL (Occupational exposure limit - short term exposure limit), 15 min 
Other, please specify _____________________________ 

Comments: ______________________________________________________

27. Does your organization use portable measuring devices for 
assessing chemical exposure? Please select only ONE option 
Almost always 
Somewhat often 
Not very often 
Rarely 
I don't know / Our organization does not perform this type of work 
If yes, please explain what kinds of devices are used: _____________________ 

28. Do you think those measuring devices are used properly? Please 
select only ONE option 
Almost always 
Somewhat often 
I don't know 
Not very often 
Rarely 
If not, please explain which measuring devices are used improperly and how: 

________________________________________________________________ 
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29. In your opinion, are the existing portable measuring devices 
accurate and otherwise reasonably adequate for reliable exposure 
assessment? Please select only ONE option 
Yes 
Only somewhat 
No 
I don't know 
If no, please explain your answer: ____________________________________ 

30. Certain types of acute health effects are sometimes considered more 
complex to assess than others. In your opinion, which health effects in 
the table below are complex to assess to the extent that further 
guidance is needed? Please select ONE or MORE options 
Carcinogenic effects 
Mutagenic effects 
Reproductive effects 
Sensitization 
Odour sensation 
Irritation 
Immunotoxic effects 
Neurotoxic effects 
Systemic effects on organs and tissues (e.g. heart, liver, kidney, muscles) 
Effects on blood parameters 
I don't know /our organization does not carry out this type of work 
Others, please specify 
Please explain your answer(s): _______________________________________ 

31. In your opinion, are there adequate models for assessing health 
risks of exposures to multiple chemicals or chemical mixtures? Please 
select only ONE option 
Yes 
No 
I don't know 
Our organization does not carry out this type of work 
Please explain your answer: _________________________________________ 

32. For many substances, data regarding toxic effects are limited. In 
such cases, data from related substances (read-across/QSAR) may be 
used to perform the risk assessment. Does your organization have 
adequate expertise to apply such approaches? Please select only ONE 
option 
Yes, very adequate 
Yes, somewhat adequate 
I don't know 
Somewhat inadequate 
Not at all adequate 
Our organization does not carry out this type of work 
Please explain your answer: _________________________________________ 
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33. In your opinion, are new modelling tools and/or guidance needed 
for the following acute health hazard/risk assessment applications? 
Please select only ONE option per ROW 

  Yes No I don't 
know 

Our organization does not 
perform this type of work 

Atmospheric dispersion modelling O O O O 

Dose-response modelling in the setting 
of acute exposure limits 

O O O O 

Modelling related to time scaling in the 
setting of acute exposure limits 

O O O O 

Read-across/QSAR (Quantitative 
structure-activity relationship) 

O O O O 

Other(s), please specify in the space 
below 

O O O O 

Please explain your answers: ________________________________________ 

34. In your opinion, are new practices or procedures needed for acute 
health risk assessment? Please select only ONE option 
Yes 
No 
I don't know 
If yes, please explain your answer: ___________________________________ 

35. Have you identified particular future training needs for your 
organization in your work related to acute health risk assessment? 
Please select only ONE option 
Yes 
No 
I don't know 
If yes, please specify the type of training: ______________________________ 

36. Thank you for your time. If you have any additional comments that 
you find relevant to the survey, please provide them in the space below.  

________________________________________________________________ 

 

37. Would you like to receive a digital copy of the study report?  
Yes 
No 
If yes, please confirm your email address: ______________________________ 
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Appendix II Models and dispersion information sources used 

 

 

ADMS MET 4 by ISItech 

AERMOD Meteorological information and expert advice 

Aloha National models 

ARGOS OPS 

ARIA PHAST (DNV) 

AUSTAL (TA-Luft) ProNuSs 6 

CAMHIE Risk Assistant 

DISMA RMP 

Effects (from TNO) Rules of thumb and calculation rules 

Enviscreen environmental and security management system SAFER 

ERG protective action and isolation distances Safeti 

ESCAPE by Finnish Meteorological Institute SAFETY-NL 

FDS (CFD model) 
SAMS!, SAMS-Global, Gaussian Puff Model according to  
VDI RL 3945 Blatt 1, Ingenieurbüro Lohmeyer 

FLACS (Gexcon) (CFD model) 
SAMS2, Particle Model according to VDI RL 3945 Blatt 3, 
Ingenieurbüro Lohmeyer 

FLUENT (for CFD modelling) SEVEX 

FLUIDYN Silam (from Finnish meteorological institute) 

Gas Mal, a decision support system SLAB 

Gasmal Spridning Luft (MSB, Sweden) 

German VDI model STOER (VDI 3783) 

GRAL TEIAMM (REHRA) 

HPAC (From USA) TOKEVA-instructions 

In house models Total 

ISC3-PRIME VDI-Modell 3783 Blatt 1+2/ STOER V2.23 

ISCST3 VITO (Flemish environmental research agency) 

Local codes ÖNORMen 9440 (Austrian Standards) 
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