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https://drive.google.com/drive/folders/0B6sCF78Ze9lRb1c3T2dFSUoycDQ


What’s covered in these slides? 
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Numbers, numbers, numbers,… 

• The new EN 689 focusses on compliance testing 
• The procedure of collecting measurement results, checking their 

quality, pooling them between workers in the SEG during the same 
campaign (or different campaigns) is more formally described than 
in the old EN 689, some annexes are challenging 

• You will need to do some more math… 
• How will you manage to do this? 



What’s covered in these slides? 
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A summary of validation and testing procedures 



Validity of each individual result and the SEG as a whole 
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Two necessary quality checks to be performed! 

• The validity check has to be performed for each sample separately 
as well as for the SEG as a whole 
 
 
 
 
 

• For further guidance, the text refers to annex E for both parts 
• You “shall” analyse log probability plots (boxplots not mentioned) 



Validity of each individual result 
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An N2O example to illustrate the context dependancy 

• an identified outlier (o) or extreme (*) in a normal model is not the 
same as in a lognormal model (more on boxplots here and here) 

http://dx.doi.org/10.1038/nmeth.2813
http://pubs.usgs.gov/twri/twri4a3/pdf/chapter2new.pdf


Validity of the SEG as a whole: visual check with boxplots 
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Measurement results need to follow the same distribution as assumed in the 
(statistical) compliance test (5.4.3) + appraisers assume lognormality (5.5.3) 



Validity of the SEG as a whole: visual check with qqplots 
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Examples from Statistical Methods in Water Resources (Helsel and Hirsch) 

• flying banana’s and S-curves are indications for deviation of normality 
• patterns deviating from a 

lines indicate problems 

http://pubs.usgs.gov/twri/twri4a3/pdf/


Validity of the SEG as a whole: visual check 

• Boxplots: extremes (*), outliers (o), assymmetry, large difference 
between upper and lower part of the IQR (box), squeezed parts? 

• QQ-plots: staircases, banana’s, S-curves  
or other apparent deviations from straight lines? 
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a picture is worth a thousand words… 



How can you do qqplots in excel? 

• Enter the concentrations “xk” and calculate the plotting positions “Pk” 
(“k”-3/8)/(“tot number of concentrations = kmax”+1/4) 
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Or on real log probabilty paper if you’d like… 



How can you do qqplots in excel? 

• calculate the “z-scores” (a linear scale) for the %s (=NORM.S.INV(“Pk”)) 
• insert a scatterplot with h-axis = exposure (log-scale) and v-axis = z-score 
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Or on real log probabilty paper if you’d like… 



Much easier: use Hyginist or BWStat 

• Hyginist E.1 
• BWStat E.1 
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Also to illustrate the relative importance of eyeballing vs statistical testing 



…or BWStat Web? 

• BWStat Web E.1 
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e.g. for comparing lognormal and normal probability plots 



Validity of of the SEG as a whole: the BW complication 

• This issue is dealt with in detail in the BOHS-NVvA sampling strategy… 
 
 
 
 
 

• … and BWStat remains usefull for the visual checks required in prEN689 
(in which graph the line through the open circles has the worst fit???) 
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An important complication is the phenomenon between-worker variability 



…or BWStat Web 

• BWStat Web Cottondust 

18 

e.g. for comparing lognormal and normal boxplots per worker 



The preliminary test … 

 
 
 
 
 

Requires 3 – 5 measurements on workers belonging to a SEG 



… seems to be on the safe side 

• OEL Thresholds proposed in the screening test are based on table VII in 
ND2231, the calculation method is detailed in the annex of the ND 2231. 

• http://www.inrs.fr/media.html?refINRS=ND%202231  
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Requires 3 – 5 measurements on workers belonging to a SEG 

~0,10 
~0,15 
~0,20 

http://www.inrs.fr/media.html?refINRS=ND 2231


The statistical test … 
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Requires 6 or more measurements on workers belonging to a SEG 



… finds a good balance for decision errors 

• http://fhvmetodik.se/wp-content/uploads/2014/08/OgdenT_2012.pdf  
• You can reuse measurements from the screening test; the prEN689 does 

not impose a time limit, but you should be confident the work situation 
remained unchanged since then 

• Annex F using BWStat  
 
 
 
 
 

22 

Requires 6 or more measurements on workers belonging to a SEG 

http://fhvmetodik.se/wp-content/uploads/2014/08/OgdenT_2012.pdf


…or BWStat Web 

• BWStat Web annex F 

23 

e.g. for comparing Ucalc / Uregr with Ucrit 



The statistical test … 
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Requires an approach for handling <LOQ 

 



… with <LOQ results can be done automated or manually 

• You can automate this (eg in a spreadsheet), but it’s implemented 
already in Hyginist, Altrex, NDExpo and of course BWStat  
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Requires an approach for handling <LOQ 
 

http://www.tsac.nl/hyginist.html
http://www.inrs.fr/media.html?refINRS=outil13
http://www.dsest.umontreal.ca/recherche_rayonnement/NDExpo/nd7.htm


…or BWStat Web 

• BWStat Web annex H 
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e.g. for choosing an impution method 



BWStat 

• BWStat (excel version):  
https://www.bsoh.be/?q=en/node/67  

• BWStat (web version, for testing purposes only): 
https://www.bsoh.be/?q=nl/bwstat  
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Where to find BWStat? 

https://www.bsoh.be/?q=en/node/67
https://www.bsoh.be/?q=nl/bwstat


Tom Geens 

tom.geens@provikmo.be 
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