
Executive summary

Issues addressed in the advisory report

Hazardous substances that are released into the air during a disaster can threaten 
the health of people in the surrounding area. Gases or vapours of this kind can 
escape if an accident happens while hazardous goods are being transported, as a 
result of a fire in a large building, or by the failure of a storage facility. 

Emergency services workers and their managers then need to assess as 
quickly as possible the risks caused to people around the source. After this, a 
decision as to the best course of action must be taken. This is always done in a 
situation where many things are unclear. In this advisory report, a Health Council 
Committee has looked at preparations made before, and decisions made after, 
disasters involving hazardous substances. There are two key issues here:

The utility of the intervention values

In the Netherlands we use a system of 'intervention values’ to assess the risks that 
arise when substances are released into the air. These are values for concentra-
tions of hazardous airborne substances that can cause various kinds of health 
effects. The lowest (notification guideline) value is the level at which people will 
be inconvenienced for a temporary period (for example, by something such as an 
unpleasant smell). They may also experience headaches or nausea. If the middle 
(warning threshold) value is exceeded, then the hazardous substance concentra-
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tion is so high that serious and irreversible health damage may develop. At the 
highest (life-threatening) value, airborne concentrations are so high that people 
might die.

These three intervention values have been set for many hazardous sub-
stances. The effects that might result from specific airborne concentrations are 
stated for each substance. The concentration values used in the Netherlands are 
based on values established in other countries or on a self-devised, concise deri-
vation method. 

The first key issue to be addressed in this advisory report is the adequacy of 
the methodology used to derive the current Dutch intervention values. Does it 
produce values that are able to properly indicate when inconvenience is to be 
expected, when serious damage will occur, and when the concentration is high 
enough to prove fatal to people?

The decision-making process during a disaster

Once a hazardous substance has been released, calculations are quickly per-
formed and possible measurements taken to determine the concentration in the 
area around the source. If the estimate indicates that an intervention value has 
been exceeded, then the authorities can take steps to protect public health as far 
as possible. 

If the incident will only cause inconvenience, then the informing of local res-
idents will often be sufficient. Options are often limited in a life-threatening situ-
ation. For example, it would not be realistic to attempt to evacuate people out of 
the way of a dangerous gas cloud. Things are different with a mid-range value. If 
the airborne concentration might cause severe health damage (or has the poten-
tial to do so in the case of a travelling toxic cloud), then the question that needs to 
be immediately addressed is whether people would be better protected by taking 
refuge in their homes or other buildings, or whether an evacuation is necessary. 
This is a difficult choice for managers. 

The second issue addressed in this report is whether the current decision-
making system, in which intervention values are the starting point of a complex 
process, is adequate to allow effective action to be taken.

The current intervention values are a useful starting point

The intervention values used in the Netherlands to take decisions on measures 
during a disaster involving gases or vapours are partly based on United States 
figures. The methods used to establish them are robust. However, reliable data is 
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unavailable for a large number of substances, which means that there is no cer-
tainty as to the effects that might follow a certain level of exposure. Nonetheless, 
they are useful as a starting point in deciding on action to take in response to a 
disaster. 

The values derived in the Netherlands have less extensive support than the 
American values. Nevertheless, they are a useful tool until concentrations 
deduced on the basis of international systems become available. Newly derived 
international values may gradually replace the temporary Dutch values. 

The Committee further recommends that potentially carcinogenic substances 
not be subjected to intervention values unless there are clear indications that brief 
exposure can in fact cause cancer, since the Committee holds that there is practi-
cally negligible risk of cancer developing at the warning threshold value. 

The Committee makes the same recommendation for effects on offspring: 
these should be ignored when determining the warning threshold value unless 
there are clear indications that brief exposure can in fact have consequences for 
offspring. 

However, more is needed to ensure an appropriate response to 
disasters

A public information drive is often sufficient when the notification guideline 
value is exceeded. In practice, the point at which measures need to be taken is if 
the warning threshold value is exceeded, which is the sign that severe health 
damage might occur in people who are in the area of a harmful gas leak. Meas-
ures might include sealing off or clearing a limited area, asking people in a wider 
area to stay indoors, or carrying out a full-scale evacuation. What factors need to 
be taken into account in this decision-making process?

Protocols need to prepare those involved to better deal with real situa-
tions

Intervention values can certainly be a useful guideline, but making decisions is 
far from simple in practice. Incidents are always unforeseen and always follow a 
slightly different course, so good decision-making in such an uncertain situation 
is a complex matter.

First, the extent of exposure is not known. The estimate of the distribution of 
hazardous substances from the source is based on models, and then used to deter-
mine whether the amount of hazardous substances that have been released in a 
particular area following a disaster means that an intervention value has been 
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exceeded. However, the models used in practice only give a very rough initial 
estimate, and managers must therefore realise that concentrations, and the path 
followed by the cloud of hazardous substances, may not be the same as predicted 
in the model. Measurements made in the area are of limited help as they only 
reflect the level of exposure at the specific place and time that the sample was 
taken, while the situation in a different location or a little later can be very differ-
ent. On the other hand, it would be impractical to make large numbers of meas-
urements throughout a wide area. This problem can be partly addressed by also 
taking other information into account, such as the incoming reports about health 
problems affecting people at varying distances from the source. Even here, the 
composition of the population (such as the presence of sensitive groups in the 
area) plays a complicating role.

Second, there are problems with decision-making during disasters. Disaster 
response is a highly complex undertaking, in which a large number of practical, 
organisational and logistics issues (available of people and equipment, provision 
of information, and time) have to be taken into account. This takes a lot of time, 
and that is precisely what is in short supply. Current practice takes too little 
account of the fact that delays can mean that some options, such as evacuation, 
are no longer possible past a certain point. Too little use is also made of what we 
know about how groups make decisions under conditions like these.

A third point is uncertainty over how people might behave during a disaster. 
People often respond to crises in unexpected ways. For instance, panic is a rare 
event. Decision-making emergency services workers and managers need to take 
account of the real behaviour of people in the affected zone, because only proper 
assessment of this will enable them to also be able to decide whether measures 
will be effective in preventing damage to health. It is pointless to issue instruc-
tions on health grounds only to have them ignored for psychological or social 
reasons.

The Committee feels that there is often too little understanding of these 
aspects and that practical improvements in decision making requires greater con-
sideration of these factors. The Committee therefore recommends developing a 
protocol that reflects the complexity and uncertainty of the situation. In general, 
anything that has been considered in advance will be beneficial in the event of a 
disaster involving the release of an airborne hazardous substance. 

However, it is a mistake to think that planning can cover every issue. By their 
very nature, catastrophes are events that unexpectedly develop. Decisions have 
to be taken quickly in the light of incomplete data. The best course of action only 
becomes clear with the knowledge that becomes available once the incident is 
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over. This means that people often conclude that the disaster was not handled as 
well as it could have been. Sadly, that is inevitable.

Shelter-in-place is the best option if there is a threat of serious damage to 
health

Partly in the light of the many uncertainties that accompany a disaster, shelter-in-
place is the preferred option when people in a particular area are exposed to haz-
ardous airborne substances that might present a serious threat to their health. The 
main message is: stay at home, unless otherwise advised. This advice must be 
publicised as soon as the medium (warning threshold) value has been exceeded. 

This is because staying indoors is a very effective way of reducing exposure 
if the threat is of short duration. It is, though, also important for people to close 
their ventilation ducts, or tape any cracks or gaps in the façade of older houses. 
An important advantage of advising people to stay indoors is that it is then easier, 
from an organisational point of view, to manage an evacuation. 

Staying indoors can also be the best option if airborne concentrations gradu-
ally rise to higher levels than expected or if the situation persists. It is then often 
too late to evacuate people, as they would have to pass through the toxic cloud to 
leave the area. Consideration can be given to partial evacuation from an area, but 
this message is not easy to put across to the population. Confusion can easily 
arise if the message is not clear.

The Committee is in favour of more information, training and exercises to 
ensure that staying indoors can be effectively implemented as a response meas-
ure. After all, the question of who is responsible for ensuring that local residents 
(but also people in offices, firms, schools and hospitals) take refuge is an impor-
tant issue here. Responsibility for switching off ventilation must also be clearly 
assigned. A first step in the right direction would include training courses and 
practical exercises for health and safety coordinators, employees responsible for 
disaster response, and teachers that would help them implement the advice to 
take refuge. 

Thus, shelter-in-place is the preferred option once the warning threshold 
value has been exceeded. Nonetheless, people can be advised to stay indoors and 
close their doors and windows even when the lowest (notification guideline) 
value has been exceeded. It is true that there is not a serious threat to health then, 
but such measures can help reduce or prevent unpleasant odours and transient 
health problems.

What if there are life-threatening airborne concentrations? As long as such 
concentrations remain only a prediction, populations can be evacuated. It must of 
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course be borne in mind that the evacuation itself presents risks, such as stress or 
accidents as people leave the area. This balance of risks is difficult, as the health 
damage varies according to the situation, but it is crucial to quickly make and 
implement a decision, since a toxic cloud can travel over ten kilometres an hour 
in a moderate wind. 
20 De waarde van interventiewaarden


	De waarde van interventiewaarden
	Onderbouwing en toepassing van interventiewaarden voor beslissingen bij calamiteiten met gevaarlijke stoffen

	De waarde van interventiewaarden
	Onderbouwing en toepassing van interventiewaarden voor beslissingen bij calamiteiten met gevaarlijke stoffen

	Inhoud
	Samenvatting
	Adviesvragen
	Vraag over de bruikbaarheid van de interventiewaarden
	Vraag over het beslisproces tijdens een ramp

	De huidige interventiewaarden zijn goed bruikbaar als uitgangspunt
	Voor goede maatregelen tijdens rampen is echter meer nodig
	Protocollen moeten beter voorbereiden op reële situaties
	Schuilen is de beste optie als ernstige gezondheidsschade dreigt


	Executive summary
	Issues addressed in the advisory report
	The utility of the intervention values
	The decision-making process during a disaster

	The current intervention values are a useful starting point
	However, more is needed to ensure an appropriate response to disasters
	Protocols need to prepare those involved to better deal with real situations
	Shelter-in-place is the best option if there is a threat of serious damage to health


	1
	Inleiding
	1.1 Achtergrond
	Lastige beslissingen
	Rol van interventiewaarden
	Onzekerheden

	1.2 Adviesvragen
	Oordeel over de methode voor het afleiden van interventiewaarden
	1 Voldoet de Nederlandse methodiek voor het afleiden van interventiewaarden in het algemeen en voor stoffen die kankerverwekkend zijn of die schadelijk kunnen zijn voor de voortplanting en het nageslacht van de blootgestelde personen?

	Oordeel over het beslissysteem
	2 Voldoet het huidige systeem van beslissen op grond van interventiewaarden om in een situatie met veel onzekerheden toch effectieve maatregelen te nemen?


	1.3 Opzet van het advies


	2
	Afleiden van interventiewaarden voor toxische stoffen
	2.1 Interventiewaarden in Nederland
	Drie niveaus van blootstelling
	Herkomst van onze interventiewaarden

	2.2 Methode van afleiden
	2.2.1 Gebruikte gegevens
	Gegevens uit onderzoek naar toxiciteit
	Gegevens over typen gezondheidseffecten
	Gegevens over verschillen in gevoeligheid

	2.2.2 Rekening houden met onzekerheden
	Rekenen met onzekerheidsfactoren en blootstellingsduur
	Bepalen van de grootte van onzekerheidsfactoren
	Omrekenen naar een andere blootstellingsduur

	2.2.3 Vaststellen van Nederlandse interventiewaarden

	2.3 Beoordeling van de afleidingsmethode
	2.3.1 Algemeen oordeel
	Gebruik van AEGL’s en ERPG’s als basis
	Gebruik van stofdocumenten als aanvulling

	2.3.2 Overige kanttekeningen
	1 Verhouding tussen levensbedreigende waarde en alarmeringsgrenswaarde
	2 Methode van omrekenen naar blootstellingsduur
	3 Documentatie van de afleiding van de interventiewaarden




	3
	Afleiden van interventiewaarden voor carcinogene en reproductietoxische stoffen
	3.1 Carcinogene stoffen
	3.1.1 Methode van afleiden
	Meewegen van carcinogeniteit
	Gebruik van lineaire extrapolatie
	Gebruik van onzekerheidsfactoren
	Gebruik van IARC-classificatie

	3.1.2 Beoordeling van de afleidingsmethode

	3.2 Reproductietoxische stoffen
	3.2.1 Methode van afleiden
	Gebruikte classificatie
	Gebruikte gegevens

	3.2.2 Beoordeling van de afleidingsmethode



	4
	Schatten van de blootstelling
	4.1 Berekeningsmodellen en hun onzekerheden
	4.1.1 Gebruikte modellen
	4.1.2 Typen onzekerheden
	Onzekerheden over de bron
	Onzekerheid in de modellen
	Onzekerheden over de omstandigheden
	Onzekerheden bij de modellering


	4.2 Meetmethoden en hun onzekerheden
	Explosiegevaarmeter
	Gasindicatorbuisje

	4.3 Conclusie


	5
	Beslissen op gezondheidskundige gronden
	5.1 Schuilen of evacueren
	Mogelijke maatregelen
	Beslisproces
	Kiezen uit twee opties

	5.2 Effect op de blootstelling
	5.2.1 Blootstelling tijdens schuilen
	5.2.2 Blootstelling tijdens evacueren
	5.2.3 Conclusie

	5.3 Effect op de gezondheid
	5.3.1 Voor- en nadelen van schuilen
	5.3.2 Voor- en nadelen van evacueren

	5.4 Blootstelling en gezondheidseffect bij hulpverleners
	5.5 Conclusie


	6
	Meewegen van andere factoren
	6.1 Gedrag van de bevolking bij incidenten
	Weinig paniek
	Beperkte hoeveelheid mensen in psychische shock
	Weinig plundering
	Zelf op onderzoek uit
	Scepsis over schuilen

	6.2 Complicaties in de besluitvorming
	Omgaan met een veelheid aan afwegingen
	Omgaan met onzekerheden
	Anticipatie op spijt achteraf
	Omgaan met tijdsdruk

	6.3 Conclusie


	7
	Conclusies en aanbevelingen
	7.1 Methodiek voor de afleiding van interventiewaarden
	De internationale methode is in het algemeen goed bruikbaar
	Waar die nog ontbreekt is meer onderbouwing gewenst
	Aandacht is nodig voor stoffen waarbij schade snel levensbedreigend wordt
	Alleen onder voorwaarden moet kankerverwekkendheid meegewogen worden
	Alleen onder voorwaarden moet schade aan de voortplanting meegewogen worden

	7.2 Toepassing bij calamiteiten
	Niet alleen interventiewaarden zijn belangrijk tijdens calamiteiten
	Protocollen kunnen helpen om complexe afwegingen te maken
	Modellen zijn nuttig, maar geven geen zekerheid over de blootstelling
	Informatie over opslag van gevaarlijke stoffen moet vooraf beschikbaar zijn
	Effecten ter plekke moeten zwaarder meewegen in de schatting
	Metingen ter plekke zijn vooral nuttig om achteraf te evalueren
	Snel beslissen is van groot belang
	Schuilen is meestal de beste optie
	Een goede beslissing houdt rekening met uiteenlopende risicofactoren
	Procedures moeten aangepast worden om recht te doen aan de complexiteit
	Beslissers moeten meer weten over het daadwerkelijke gedrag van de bevolking
	Informeren over en oefenen met schuilen is nodig
	Evacueren is alleen in specifieke situaties een zinvolle optie


	Literatuur
	A De adviesaanvraag
	B De commissie
	C Glossary


	A
	De adviesaanvraag

	B
	De commissie
	De Gezondheidsraad en belangen


	C
	Glossary



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




