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beoordelaar van de blootstelling %
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conform NVVA beroepscode

Kahoot!
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https://www.arbeidshygiene.nl/vereniging/verenigingsinfo/beroepscode/
https://create.kahoot.it/auth/login?next=/kahoots/my-kahoots/folder/fb2dd3a7-d062-422a-801d-db0f358dc8c5

Presentation structure
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Verdieping & Aanvullingen

1. Maatschappelijk draagvlak
2. NL definities en begrippen

Efficiency/betrouwbaarheid vergroten:
3. Inzoomen op het hoogste risico.

4. EN689 voéoronderstellingen (=Priors)
5. Aanvullende Priors

Verweven in de presentatie:
* Geschikte (online) instrumenten
e Bruikbaarheid buiten (EU) Arboregelingen
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Verdieping & Aanvullingen

1. Maatschappelijk draagvlak

Working r" z Tc‘:;;,,er states
group &‘;f\\\\\\‘\\\\\\\\‘\;\; |
A

‘\‘\\\‘-—-&\’{ '{{": ‘_5:” Mirror & Interest groups

R
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1. Maatschappelijk draagvilak

Samenstelling
« arbeidshygiénische kwaliteit/belangenverenigingen (0.a. NVvA, BOHS)
« overheid

* industrie (branche) organisaties

* lab consultancy

» instituten (TNO, IFA, INRS) al
dan niet gelieerd aan overheid/
sociale verzekeringen

Niet;
* Werknemers
 Universiteiten

Kosten overwegingen hebben meegespeeld bij de prelimenary test (n=3-5) en bij de
keuze voor het Cgys0,700,.SOELV criterium. Beiden zaten echter ook al in BOSH-NvvA

19 lidstaten van CEN stemden voor, 1 tegen, 13 onthoudingen en 1 nonresponse
Maatschappelijk draagvlak EN 689: “breder is in Europa niet bereikbaar”

Dus: gebruiken deze standaard, maar niet kritiekloos!

NVVA Training EN689 Verdieping &

Aanvullingen 2020 g
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file:///C:/Users/TS_com/Organisaties/verenigingen/NVVA/CEN137/CEN-TC137-WG01_N106_FprEN 689_2017 Result of Formal Vote and collation of comments submitted.pdf

Instrumenten

Welke Freeware sluit aan op EN689:20187?

1. BWStat V3 online (incl. Prelimenary test)
2. HYGINIST

1<

Lognormal parametric statistics
Estimated Arithmetic Mean - AM est.

LCL1,95% - Land's "Exact"
Instrumenten met Cy; 4oy UCL1.95% - Land's "Exact
95th Percent]
IHSTAT (AIHA) TL05%,95%
Percent above

IHDA-S (N<25), EXPOSTATS LCL1,95% %>=OEL

UCL1,95% %=0EL

ISZW zelfinspectie werken met gevaarlijke stoffen

NVVA Training EN689 Verdieping &
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https://www.zelfinspectie.nl/zelfinspecties/werken-met-gevaarlijke-stoffen




Similar Exposure group

Group of workers having the same general exposure profile for
the chemical agent(s) being studied because of the similarity and
frequency of the tasks performed, the materials and processes
with which they work, and the similarity of the way they perform
the tasks (= SEG)

Een internationaal geaccepteerde definitie:
EN 689:2018 § 3.1.3 & AIHA 1998, 2006, 2015

Beoordelen op groepsniveau: Arbeidshygiénisch principe en
kostenbesparend!



[I4]
SEG Nederlandse vertaling

Een groep werknemers met een gelijkaardig en

gelijkwaardig, lange termijn blootstellingprofiel

SEG: werknemers met een identiek blootstellingsprofiel

Vorm van de

blootstelling per
Aard dienst ( patroon
» Stoffen (5.1.3)

« Werkplek factoren (5.1.4)
« Activiteiten duur _ r”“'“’“"r—aﬂ M}g“h | g e————— e
* Inrichting “ 3
* beheersmaatregelen

. Exposure distribution in a Similar Exposure Group

o * P

% * . ‘. s ... ..

£3*  +Ggometfc mean EXP(y)=10o  *,
CRAT S T % *

*

Werknemers -> SEG (5.2.1)

- *ts o
Geom. stand. dev. EXP(o)=2
2.5 mgim3

Mate (5.1.4 & 5.3->5.4)
Test tegen grenswaarde (5.5) TGGg ,,, verloop over de lange termijn

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020 10



Verdieping & Aanvullingen

Efficiency/betrouwbaarheid vergroten:
3. Inzoomen op het hoogste risico.

4. EN689 priors

5. Aanvullende priors

NVVA Training EN689 Verdieping &
Theo.scheffers@tsac.nl Aanvullingen 2020




Efficiency/betrouwbaarheid vergroten

Betrouw
baarheid

EN689:1995
. . EN689:2018 -

NVVA/EU platform
standaard (202#)

Priors Inspanning

NVVA Training EN689 Verdieping &
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Verdieping & Aanvullingen

Theo.scheffers@tsac.nl

Efficiency vergroten:
3. Inzoomen

NVVA Training EN689 Verdieping &
Aanvullingen 2020

1<
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Efficiency/betrouwbaarheid:
3. Inzoomen op het doel.

1. Naleving & handhaving: ISZW zelfinspectie in 4 stappen
I.  Gevaarlijke eigenschappen, CMR en toepassingrestricties
II.  Modellen, meten (EN689), wettelijke grenswaarden
lll.  Maatregelen (arbocatalogie) & Borging

2. gezondsrisico en -aansprakelijkheid
— 1. .&lIl. + EN689, gezondheidskundige grenswaarden uit hiéramtendpresentatie)

3. Interventie, validering veilige werkwijzen op bedrijfsniveau, landelijk of
Europees(REACH)

— 2.+ BOSH-NVVvA(2011), ANOVA

NVVA Training EN689 Verdieping &
Theo.scheffers@tsac.nl Aanvullingen 2020 15


https://www.zelfinspectie.nl/zelfinspecties/werken-met-gevaarlijke-stoffen
http://www.tsac.nl/OELV_Hierarchy.pdf

3. Inzoomen tussen en binnen SEG’s.

Efficiency:

1. stoffen (§ 5.1.2) rangordenen op gezondheidsgevaar (Hazard banding) &
blootstellingsrisico RAS*

2. Blootstelling rangordenen met modellen, buitenlandse databas

eerdere metingen & expert judgement (§5.1.4)
— Tussen SEG’s, binnen een bedrijf/branche
— (Worst-case) activiteiten binnen één SEG

* Risk Assessment Score

@ DOHSBase Compare EU 20-01

File Mode Llanguage Help
N W=

Select Compare

Compare: file workshop

TOX | IFA Spatenmodel =

List of substances soited on Risk Assessment Score [RAS)

Kick-off levels for dust/aerosols
(basis: COSHH Essentials)

Hazard Group 4 3 2* 1
-Ox
H-statements H334, H340, H300, H310, H330, H301, H302, H311, H303, H304, H305,
H341, H350, H351, H360 (F/D/ H312, H314, H317, H313, H315, H316,
4 Changs mods H350i FD/Fd/Df), H361 H318, H331, H332, H319, H320, H333,
(f/d/fd), H362, H335, H370, H371, H336, EUH066, other
H372 H373, EUHO71 H-statements n.os.,

REACH Annex IV

OELY: Twd B hi in mg/m3 - mg/m? (dusts) 0,0001 0,01 0,1 1

Kick-off levels for gases/vapors

Name CéS-number | Physical state | H/EUH-cadels] TOX| Csat | DELY T0s JRas - | ) (basis: DGUV IFA Spaltenmodell)
bt 1ol 71363 Linid H22BHA2 HI3E HABE HIIG 318 Atleastone s 4 2EE+D4 &1.0000000 15
¥ tolusne: 108683 Liuid H225 H3E1 4" HOD4 HI36 HIPE™ HAIE Mlsaste 3 1.4 E408 192,0000000 1.6
Hazard Group 4 3 2 1
List of substancess with o RAS-walus
Mame CAS-rumber | Physical state H/EUH-cods(s] C sat To%| DELY H-statements H300, H310, H301, H311, H317, H30Z, H312, H?.D':,H!lﬁ, H319,
pIOEEIE 102952 Soid wpelppb  H34THITH3THI0IHITFHIL Mleastone ;. DESDD 4 8.0000000 E:gg 5;;3, ﬂg}fl‘ g;gi g;ig ggé’:[}ﬁfm ), ?Sié.‘éfif};y u
EUHO32 (F/D/FD/Fd/DE), H362, H371, statements n.o.s,
Size database Compare:: 35205 ; Selected. 3 1 530 ME 1310:2020 0735 3¢

H370, H372, EUH029, H373,EUHO71 REACH Annex IV

Theo.scheffers@tsac.nl

EUHO031, EUHO70

ppm (gases/
vapors)

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Online tools

hulp bij het effectief en betrouwbaar beoordelen van
blootstelling

(Free) tools "Exposure assessment” op http://www.tsac.nl/
AIHA IH Apps & Tools

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020



http://www.tsac.nl/websites.html
https://www.aiha.org/public-resources/consumer-resources/topics-of-interest/ih-apps-tools

Theo.scheffers@tsac.nl

Efficiency
3. Inzoomen: gebruik ‘Olifantenpaadje’

Basis karakterisering 5.1.5
Beslissen met <2 metingen

Report (6) |I

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Beslissing basis karakterisering (§ 5.1.5)

Blootstellingsschattingen
 Eerdere metingen
 Databases / literatuur

* Berekeningen op basis van relevante kwantitatieve
informatie

e Blootstellingsmodellen
Combineren met <2 metingen
Komen metingen en modellen overeen ?

NVVA Training EN689 Verdieping & 19
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<2 metingen basiskarakterisering

Beoordeling:
Vergelijk GM, GSD met de model/database EXP(u), EXP(o) & Student-t

— Indien (significant) afwijkend, herbeoordeel basis karakterisering 5.1.

— Indien niet afwijkend:

1. Cl Of TI95%,|HStat>OELV :> rapporteer :> RMM _> 5.1 Basic Characterization (5.1)
\ ¥ |dentification of Chemical Agents (5.1.2.)
2. O'1<CI/GW Sl Of T|95%,|Hstat<OELVSTI95%,7O% :> 5.2 meer meten v Reviewofworkplj:iffic.w_____i(ﬁﬂ._)__

3. G/GW <0.1 en Tlgsy, 704,<OELV = doeltreffend = 6 rapporteer

Risk Management
Measures (RMM)
Yes
>l Report (6)

Estimation of exposure 2 OELV ?
(5.1.4)

No
No
Exposure measurements
Report (6) needed ? (5.1.9)
: Yes
NVVA Training EN689 Verdiepirikp@pling strategy 5.2 o

Theo.scheffers@tsac.nl Aanvullingen 2020




C. Ochtend Voorbeeld 4

Metingen styreen

* Twee metingen
e 12,5mg/m3

GM= 14,7 mg/m?3
GSD=1.26
GW;ge.an 85 mg/m?

Beoordeel met de
en de statistische Cgy; 5, toets

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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B HYGINIST version 4.4.2 Comparing the exposure distribution with the OELV
Help
27

File Stastistics Lognormal frequency distribution

Start | Raw data | Limits | Descriptive statistics  Compliance | Mean ucL | Compare |

— Descriptive statistics of the current data
Name CiUsers\TS_comizakelijkiprojecten\klanten14_NwwA 685
Sample zize M= 2 samples of 2 hours
2 Styreen
. Degrees of Freedom df= 1
metlngen GM maximum likelihood= 14.7054 mg/m3
G&D= 1.2583

— Statistical test: ENGE9 (2018) clause 5.5.3 & BOHS/NWvA (2011)

Occupational Exposure Limit Walue OELY= _SE-mmymi-d, 8 hours

Confidence that less than 5% of the exposure distribution exceeds OE! 27 9889 \K

38.7534

mg/ma

The 95%-tile upper tolerance limit with 70% confidence =
ce 99 2434

The population fraction < OELY with 70% confi
e SEG exce QELY (ENS89-2018 clause 5.5.3 _

istribution using the algorithms of Owen (15968

The test =shall measure, with 70% confidence, whether less than 5% of the exposur
BOSH/MNWwA 2011).Compliance decision (685 Annex F.3) is calculated with the non-central Studen

pdB4-485).

EN 689(2018)/ Tuggle(1982)

De 2 metingen voorspellen met 70% betrouwbaarheid dat slechts 0.16% van
de concentraties de OELV overschrijden (=> Cgse, 709,=38.7 mg/m?)
IHStat Maximum likelihood schatting Cys,,=21.5 mg/m3




BELGIAN

SCBPAToNAL “Maln pag
OCCU ONMNA i

HY GIENE Main page content

Data entry Graphical results Numerical results Download
Enter substance name:

Styreen Example data Paste/Edit data Upload data Simulate data

. Decimal mark
Enter measurement unit:

) Comma

ma/m? ,
g ® Point

Enter occupational exposure limit: txtdata

85 12.5 koen man
17.3 koen fue

Use dataset! U value: 7.634809

Critical U value (Natrella, 1963): 4.216693
U< Us

Tlgse, 70,=38.7 < OELV =85 mg/m?




Beoordeling voor i=1 t/m 5:

1. C/GW>0.1 = rapporteer & beheers (pas basis karakterisering aan)

2. C/GW>0.1 = meetplan 5.2.2
3. C/GW<0.1 = zie 4.1I.D.

5.1.5 beoordeling vanuit de schatting

Blootstelling is ruim onder de grenswaarde |

« metingen niet nodig;
« rapporteren + advies voor herbeoordeling

Onduidelijk | Onvoldoende informatie om beslissing te nemen Report (6)
+ Opstellen van meetplan

—-—-—:"’--—_

Basic Characterization (5.1)

¥ Identification of Chemical Agents (5.1.2.)

v Review of workplace factors (5.1.3.)

Risk Management
Measures (RMM)

(5.1.4)

Exposure measurements
needed ? (5.1.5)

Estimation of exposure = OELV ?

Report (6) |

Sampling strategy 5.2




Verdieping & Aanvullingen

Efficiency/betrouwbaarheid vergroten:

4. EN689 vooronderstellinge (=priors)
5. Aanvullende priors

NVVA Training EN689 Verdieping &
Theo.scheffers@tsac.nl Aanvullingen 2020




4. EN689 Priors

2. Representatief => Meetuitkomsten<>SEG
3. (Log)normaal=> EN689 extrapoleren 5.5.2/3
4. LoQ’s horen bij de verdeling

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020




betrouwbaarheid
4. EN689 Priors toetsen

EN689 priors zijn bewezen maar moeten steeds worden getoetst
2. Meetuitkomsten<>SEG =>EN 5.1t/m 5.3
3. (Log)normal=> Waarschijnlijkheidspapier

4. LoQ’s horen bij de verdeling => schatten met
‘Waarschijnlijkheidspapier’ technieken

NVVA Training EN689 Verdieping &
Theo.scheffers@tsac.nl Aanvullingen 2020




4. EN 689 Priors toetsen

2. Representatief: vertegenwoordigen de
verzamelde gegevens (metingen, schattingen)
het SEG blootstellingspatroon?

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020




Zijn metingen/modellen representatief voor de aard, mate en duur van het onderzochte
blootstellingsprofiel

Vorm van de
blootstelling per
Aard

dienst (patroon)
+ Stoffen (5.1.3) ‘ 1
» Werkplek factoren (5.1.4)

wEXposure distribution in a Similar Exposure Group

 Activiteiten (duur) |:> T

* Inrichting . 3
* *
+ beheersmaatregelen |:> vk *  +Ggometrfo mean EXP()=10s,

*
..s ’.’Q’ * ’.. ~
¢ ¢ ® * e oo

Werknemers -> SEG (5_2.1)|:> ~ f ° T o

- *
Geom. stand. dev. EXP(0)=2

o, ¢ tu%
.
.

2.5 mg/m3

fials (614 S5 9508 : | " T IMECW ......................................... 2 ;19

Test tegen grenswaarde (5.5) TGGg , Verloop over de lange termijn




SEG definitie => NL vertaling

Similar Exposure group

Een groep werkenden met een gelijkaardig, maar
niet noodzakelijkerwijs, synchroon werkpatroon

30



Voorbeeld 3: 1 of meerdere SEGs?

Verschillende
lijnen, zelfde
SEG?

/Dﬁn Blootstellingsindex oplosmiddelen (B.l.) (Tier 1)

Afvullen lijn 1 16—10—2019"/-(\/-y\ 0,0021
Metingen /
Afvullen lijn 2 16—10—201% op 2 dagen \) 0,0047

Afvullen lijn3 | 05-12-2019 \p\f/ 0,00016

Afvullen lijn 5 16-10-2019 0,05

Is dit één SEG?
Ja, indien taak roulatie over de 4 lijnen

Bij vaste (groepen) werkers per lijn ook één SEG indien
1. stoffen identiek

2. werkplek factoren vergelijkbaar en

3. blootstelling gelijk (BW_Stat/ANOVA)

1 SEG voor N locaties, bedrijven, etc indien aan 1,2,3 wordt voldaan

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Voorkeursmeetstrategie bij
niet-synchroon werkpatroon?

D. 2 personen, 4 seizoenen & ploegendienst- cyclus,
gestratificeerd

meer zwart heeft de voorkeur

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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betrouwbaarheid vergroten
4. EN689 priors

3. (Log)normaal=> EN689 extrapoleren 5.5.2/3
4. LoQ’s horen bij de verdeling

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020




3. Beoordelen van de (log)Normale vorm

Annex E




Lognormale verdeling

Normale verdeling

. ——— kansdichtheid

3 S
02h i fR(X)= U\/‘Iﬁe i c )

u gemiddelde, indicatie voor ligging
c standaarddeviatie, indicatie voor spreiding

Meetfouten
(monstername & analyse)
CV,, bepalen de spreiding

x=u )

07
0.6f
0.5f

fx(€)
03f
0.2t

01r

0

Werkplek factoren
bepalen de spreiding in
veel sterkere maten dan



Hoe beoordeel jij de vorm?

— Niet
— Statistisch: P(Shapiro-Wilks) 5%
— Eyeballing: grafisch op (log)normaliteitspapier

— Vergelijk verschillende transformaties

Kahoot!

NVVA Training EN689 Verdieping &
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File Transformation LOQ/Regression range  Other plots Help
Start_| Raw data| Limits | Descriptive statistics Check distribuiion | Compare |

Percen

Least squares, linear regression line through the HYGINIST
t Log(x) transformed exposure data Figure_E-1.nine_exposure_measurements.hyg date: 4 okt
2020
age
Normal 114747

window_17a

*URR O
Regression
through
out of §
data points

Shapiro's test
Goodness-of-fit

W=0975
A(W)=03.453%

Non
censored
Rankit
estimates:
GMg=0.91
GSDg=1824

Results
in mgim3

c(1) Median

ona
(s Log)scale

A
)
|

Concentratie

Measurement type @ Censored @ Detected

lognormal probabillity plot

0.0- y=cl-0897)+clo558) - x, * = 0822

Conc

0.

log(concentration)

Quantiles (standardized obs)

45-

1.0 05 0.0 05 10
Quantiles (lognormal dist)

15 //’
10
X/ g
/|
1
0.1
01 03 05 07 1 3 5 7 10

X
—

Concentratie

Log-probit

Concentration

0.1

Shudent Version




99

‘\x

0,1

01

99

99

01

N

05 07

99

90
85
80
70
60
50
40
30
20
15
10

P

a)

Start | Raw data | Limits | Descri statistics ; Check disiribution | Statistical tests (Col n with OEL

90

Examples in

Shapiro and WilkI3. 51 goodness-
of-fit Probability %

Least squares, linear regression line through the:
42 transformed exposure data Paste-Enter_Exposure_data

85

Annex E

80

lognormal

Square root

Squared Fits even better

70

60

Figure E-1

93.4

50
40

30

Figure E-2

75.7

20

15

Figure E-3 set X

67.9

10

Figure E-3 set O

74.8

Figure E-4

66.1

1.72

Figure E-5 . .

HYGINIST
date’ 12 okt
2020

Shapiro's test
Goodness-of-fit

probabiity:
W=0.952
AW)=T1.37%

Mean |



Afwijkingen van logNormaliteit

Concove Up or
Skawed Right

_

Proobility

Try : 1. Weibull paper 1.
2. Log extreme 2.

volue paper

Concove Down or
Skewed Laft

=

Probability

Normol probobility paper
Weibull paper

3. Extreme value poper

4. Change order of datc and
treot as concove up

Sigmoid Sigmoid
Probability Probability Probobility Probability Preabebility Prabability
PGSSIBLE INTERPRETATIONS

1.Finite dis-
tribution

2 . Mixture of twe
distribytions

3. Distribytion
tfruncates &t
both ends

4 _Misclossifled
date both ends 1

Outliers prasent
ot both ends

Cutliers st right and
of distribution

Outliers st iaft end
of distribution

Possible aormal
disteibution

Distribution trunceted
al right

Misclagsificd dats
ot right

Pessible normal
distribution

Distribwtion truncated
ot left

Misciessifisd dota
at left

Figure 1-3. Interpretation of data plotted on lognormal probability

from Santner [I-7].)

Verklaringen en aanbevelingen
Leidel (1977) pagina 102

http://www.tsac.nl/publicaties/Leidel & Busch. Niosh.77-173.pdf

Theo.scheffers@tsac.nl

NVVA Training EN689 Verdieping &
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http://www.tsac.nl/publicaties/Leidel%20&%20Busch.%20Niosh.77-173.pdf

Software

Welke IH Freeware beoordeelt het best de vorm?

1. HYGINIST (grafisch, Shapiro&Wilk, meerdere
transformaties)

2. BWStat online, Altrex Chimie, IHSTAT, IHDA-S (N<25),
EXPOSTATS

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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https://www.bsoh.be/?q=nl/bwstat
https://altrex.inrs.fr/
https://expostats.ca/shiny/outils/tool1en/

1<

Meeneem boodschap

Beoordelen van de vorm:

Eveballing/op-het-oog alleen is subjectief en daarom beperkt
reproduceerbaar tussen collega’s

Geen statistische test 5.5.3 maar terug naar 5.1-5.4 indien

— goodness-of-fit voor (log)normaal <5%
— Andere transformaties hogere P(W) waarden hebben

Statistische test 5.5.3 op een Normaal verdeling indien de random
meet fouten (CV,) de werkplek factoren ook werkelijk camoufleert

NVVA Training EN689 Verdieping & 42
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Betrouwbaarheid vergroten 4.

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Een kenmerk van de teller
(massa, analyse, het
laboratorium) en noemer
(monstername duur en
volume, de strategie) van
de concentratie

LoQ=.1*GW (EN482)

Theo.scheffers@tsac.nl NVVA Training EN689 Verdieping & Aanvullingen 44
2020



Substitution method 0.5*LoQ

erhaps the most controversial of these 1s that the
ubstitution method is so flawed compared to other
nethods that journals should ‘reject papers that use
II

CL.o=-5"L0oQ

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Detectie grenzen

Complexe zaak, voor analytici

 Wordt bepaald door de standaarddeviatie (SD) van meerdere
(10) blanco metingen

e LoQ=3*SD= ‘erisiets’

e LoQ=10*SD = ‘eris een hoeveelheid’

* LoQgenoemd in EN 689:2018 3.2, Annex E, H
* BOG= BepalingsOnderGrens bij vezelmetingen

 HYGINIST bepaalt observationeel de detectiegrens (analyse +
monstername + ‘real world’)

NVVA Training EN689 Verdieping &

Aanvullingen 2020 i
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BOG= BepalingsOnderGrens bij
vezelmetingen

* het aantal X dat correspondeert met 5%
waarschijnlijkheid bij het tellen van 0 vezels in
N velden.

* Deel je X door het aangezogen volume dan
heb je de vezel bepalingsondergrens

NVVA Training EN689 Verdieping &

Aanvullingen 2020 =
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File Transformation Detection range Draw a regression line  Stastistics  Help o
4 Y
"
Start | Raw data | Limts | Descriptive statistics Plot |~" i Mean UCL | Compare | -~ ""{1|
X
99 _ - 255247
Results Least squares, linear regression line through the HYGINIST -
in ug/m3 Log(x) transformed exposure data Toetsing_nr-1.HY'G date: 26 feb 2020
ona between the detection limts time : 13:57:54

/ Log(x) scale window_17a
Q0

/ ’J 114 * Regression
85 /“ n through 56
80

out of 73
7 y

data points
60 x/

Shapiro's test

Goodness-of-fit
bability:
40 d ir;\r}molgms%
30
20 )
15 / / € ue::f:x;
10 4

Double
censored
Rankit
estimates:

GMg=4.602
) GSDg=5.307
(=] v 50.0 % 99.16%
0,1
0,1 0,3 05 07 1 3 5 7 10

X Lab en verdeling LoQ.
meetmethode en stofeigenschappen LuQ:




=12

11t

s

[t

|

GSD=120




servationele aetectiegrenzen

= DYolube™ zosken  http://youtu.be/u8-Hgs9LG3g
Estimating GM and GSD from sampling
data with undetectables

HYGINIST YouTube demo

Regression through the data above LoD

and optimizing GM/and GSD using
Shapiro & Wilks Goodness-of-Fit

HYGINIST 4.2.3

- L i L o wr

, linear regression line through the data points within the
afl DIAE "‘:_— Cens - SAINDIC LLPLE Pres

0 doupie sided, censored sample (‘upta 1Yo, rrescott 1Y /0). or

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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http://youtu.be/u8-Hgs9LG3g

_'_I__UQ_'_'_"_'_’_'_"_'_’_'_'_; Wt oo

LoQ

4
+
f GSDg

............................................................................

-
Regression

through 56
outof 73
data points

Shapiro’s test
Goodness-of-fit
probability:
A(W)=92.835%

Double
censored
Rankit
estimates:
GMg=4.602
GSDg=5.307

]
50.0 %

1
99.16%

FSDF =E£F

Lognormal GSD regression estimate

N

A T

R.: normal order statistic. M’ sample size detectables
j=Il the first outcome above the LoQ

'|=uI the last outcome below the LuQ



Welkem theo.scheffers@tsac.nl | Logout

Mederlands ¥
FOR Q
TIONAL
1989 - 2019
BW5Stat v3
Enter substance name: Data entry Graphical results Mumerical results Download
Cottondusi Example data Pazte/Edit data Upload data Simulate data
Ch dataset:
Enter measurement unit: pose catase
cottondust -
mg/m®
Enter occupational exposure limit: Load dataset!
1.7

Choosze imputation method:

none -

Analyze datasetl



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

Enter substance name:

Table H.1 Annex H.3 ENG39

Enter measurement unit:

mgim®

Enter cccupational exposure limit:

10

Choosge imputation method:

none -

Substitute LoQ
values with 0.5 * LoQ

Analyse dataset!

OEL value: 10

Conclusien screening: More than 5
samples!

Exceedance fraction: 0%
Conclusicn exceedance: Legal
compliance

UTL95,70 value: 3.566
Conclusien {ull): UTL95,70 = OEL:
statistical compliance

Ucrit value: 2.005

Ucalc value: 3.499

Uregr value: 3.413

Conclusien (calc). Ucale = Ucrit: statistical
compliance

Conclusion {regr): Uregr = Ucrit: statistical
compliance

Interval: periodic measurements advised
within 30 monthg (j=0.36)

Diownload

Data entry Humerical results

lognamal boxplot

- i = AI'I'H_H-B_TIHQ_HE-ELE w LoD.

@.375, ©.375, ©.375, ©.8@,08.92
1.5, 1.1, 1.45, 2.0, 2.5

i

Graphical resulis

nomal boxplot

log{concentration)

P

T e

os-

oo-

log{concaniration)

Bel i

J’=-=('-J+4iﬂl!.'l x, e o

I score




Remove all 3 LoQ
values

Data entry Graphical results Humerical results Download

Enter substance name:

Table H.1 Annex H.3 ENG3S lagnomal baxpiot nomal boxpiot

0D

£ Annex_H-3_Table_H-1_3-LoDs-removed.

9.80,0.92, 1.05,
1.1, 1.45, 2.8, 2.5

Enter measurement unit:

mg/m?*

Enter cccupational exposure limit:

10

Choose imputation method:

nong - .

Analyse dataset! TR f s | ® I

OEL value: 10 all workers albwarkers
Conclusion screening: More than 3 lognomal probabifity plot normal probabiiity plot
samples!

Exceedance fraction: 0%
Conclusion exceedance: Legal

compliance bk
UTL95, 70 value: 3.153 — omD-
Conclusion (uil); UTL95,70 = QOEL: §
statistical compliance E
E 035
Ucrit value: 2.12
Ucalc value: 4 874
Uregr valug: 4.636 oo
Conclusion (calc): Ucalc = Ucrit: statistical
compliance
Conclusion (regr); Uregr = Ucrit: statistical P y=cl14)+clos) -x, 7 - 0584
compliance as A0 o5 s as 10 1= 45 a0 as oo os 10

Interval: periodic measurements advised T searE TEcare

within 30 months (j=0.32)



Results

in mg/m3
ona

Log(x) scale

Median
o.928s5T

0.754

Least squares, linear regression line through the
Logi(x) transformed exposure data Table_H.1.Censored.hyg

HYGINIST

date: 10 mrt 2020

time : 22:07:01
window_17a

Regression
through 10
out of 10

data peints

Shapiro's test
Goodness-of-fit
probability:
AW)=6.516%

Non
censored
Rankit
estimates:
GMg=1.1
G5Dg=1.537

6.19%

93.81%

Results

in mg/m3
ona

Log(x) scale

0.988|

0.75

Least squares, linear regression ling through the HYGINIST
Leg(x) transformed expesure data Table_H.1.Censored.hyg date: 10 mrt 2020
above the lower detection limit time : 21:57:36
window_17a
B * Regression
Sln gb through 7
out of 10
censored deta paits
-
Rankit
a . Shapiro's test
estimates: Goocness-of-i
probability:
GMg=0.976 "ot possiie
GSDg=1.864
Single
censored
Rankit
estimates:
GWg=0.575
GSDhg=1.264
= oo ey

6.19%

93.81%




the values above LOQ illustrates that they are lognormally distributed. The three values below LOQ are

plotted with a symbol e at the LOQ. In reality of coursgiiey should appear at unknown positions at [oWer>
values of expos and they cannot be used to estimate the bestli rough the other points. The plotted

Welk aantal LoQ’s doet mee Ui tegen U; te toetsen?
(Niet in EN6G89).
Aanbeveling: neem ze voor de helft mee (HYGINIST)

NVVA Training EN689 Verdieping &

s INeoscheflers@tsacnl DN 0

Number N of

Limiting value of|

measurements U; for Cyge, 795, |

W ~NDO AWM=

w

4.21677
2.80812
245308
2.28592
2.18677
2.12007
2.072
2.035
2.005
1.981
1.961
1.944
1.829
1.917
1.905
1.895
1.886
1.878
1.870

56



Annex H table 1 Cos.70%
10 metingen met 3 LoQ

Doe niets (df=9) 1.1 1.5 2.6
Verwijder de 3 LoQ (df=6) 1.3 1.5 3.2
0.5*LoQ (df=9) 0.9 2.0
BWSTAT (df=9) 0.9 2.0
HYGINIST (df=7) 1.0 1.9

‘Doe niets’en ‘Verwijder’ 0.5*LoQ:
GM en GSD onzuivere schatters




Indien (bijna) alle metingen < LoQ,

Suggesties (nog geen sheets):
* binomiaal (> 20 metingen)
* Met een default GSD

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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Meeneemboodschap LoQ

LogNormal probability paper and
NOS regression _

[l |6GM=50
L (50%)

logarithmic scale

B 2541.7|583(75 917 %

Rankit or Normal Order Statistics

* (log)Normaal ‘papier’
— GM : mediaan =50%
— GSD: 84%/50%

Negeren of verwijderen van LoQ’s is systematisch fout
Substitutie f(LoD)=> onzuivere schatting Cys ;49

r//
4
74

; - y:.:(-auz]w(amé 7 -oss

NVVA Training EN689 Verdieping &
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Software

1. BWStat online, Altrex Chimie, IHSTAT, IHDA-S (N<25),
EXPOSTATS werken alleen met <waarden

2. HYGINIST
— het (log)normale deel van de meetserie

— opimaliseren met Shapiro&Wilk
3. IHSTAT met NDEXPO berekent geen Cyg 50y

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020



https://www.bsoh.be/?q=nl/bwstat
https://altrex.inrs.fr/
https://expostats.ca/shiny/outils/tool1en/

Verdieping & Aanvullingen

Efficiency/betrouwbaarheid vergroten:

4. EN 689 priors(2)
5. Aanvullende priors

6. Online tools
7. Bruikbaarheid buiten (EU) Arboregelingen

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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Application of EN689 prior GSD
knowledge 4.

. Preliminary test (§5.5.2)

|. Validation of results and SEG (§5.4)
Il. Optimize sample size (§5.3 & 7)

62



14
Betrouwbaarheid preliminary test

’ ecorrigeerde preliminary test (§ 5.5.2)
|

5.5.2 a):
niet <0, ##
maar 0,##

Alle resultaten:

< 0,10 (10%) GW voor 3 metingen
< 0,15 (15%) GW voor 4 metingen
< 0,20 (20%) GW voor 5 metingen

Compliance 5.5.2 a) 1-3

1 resultaat > GW

Alle resultaten < GW, maar = 1 is:

> 0,10 (10%) GW (voor 3 metingen) of .

> 0,15 (15%) GW (voor 4 metingen) of | ©@en beslissing 5.5.2 c)
> 0,20 (20%) GW (voor 5 metingen) / conclusie

Aanvullende metingen (tot minimaal 6) + statistische toets (5.5.3): |
<5% grenswaarde overschrijding met 70% zekerheid, of
5% grensyaarde overschrijding met =2 70% zekerheid

|
5.5.3: schrijft
onjuist

270% dat <5%

preliminary test is conservatief voor Cys,, <OEL\
 Werkgever, bij GSD<2 (>75% vals positieven, truin + -)
* Blootgestelde, bij GSD>4 (>50% vals negatieven, -)

NVVA Training EN689 Verdieping &

Aanvullingen 2020 £

Theo.scheffers@tsac.nl



Preliminary test (§5.5.2)

Validation study INRS ND2231 (2005)

LV=C,/OELV

LV fraction, with r¢gspfct to geometric standard dewviation and number of measurements,

Confidence to find non-decision/compliance ~70% for GSD~4

) ) ) : C./OELV
Confidence increases if GSD decreases and vice versa. /

So, preliminary test requires prior knowledge on GSD !!
e e e NVVA Training EN689 Verdieping & 65
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1<

Aanvulling op prelimanary test

1. Toets 2-5 metingen 60k statistisch Cqys 504, SOELV (8§5.5.3)
2. Zoek in de basiskarakterisering de verwachte GM en GSD (§ 5.1.4)
Evalueer verschillen & overeenkomsten

NVVA Training EN689 Verdieping &

Aanvullingen 2020 £e
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Il. Validation of results and SEGs (5.4)




A. Check homogeneity within a SEG




Verschillen/overeenkomsten
binnen/tussen SEG’s

5.4.3 Validation of SEGs “An important complication is that two workers doing
the same job may not have the same exposure. This phenomenon, known as
between-worker variability, means that measurements of one worker’s
exposure cannot simply be assumed to apply to others doing nominally the
same job.”

Meer algemeen:

Welke werknemers/locaties/activiteiten kunnen samengevoegd worden in
één SEG of welke SEG’s moeten worden opgesplitst?

Homegeneity & heterogeneity

69
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Homogeneity within a SEG
BOHS NVVA (2011) A 1.2 ANOVA

Verschillen in een SEG

e taken tijdens een dienst

* Personen

 weekdagen

e Seizoenen
e Locaties

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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Wat is variantie analyse?

Onderzoek naar verschillen binnen een
populatie in:

* spreiding (GSD, _=variantie)
 gemiddelden (GM. )

l...Nn

* (log-)normale vorm
Alle drie (GM, GSD, Vorm)!

Kahoot!

NVVA Training EN689 Verdieping &

Aanvullingen 2020 1
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Testing Compliance with

Occupational Exposure Limits

for Airborne Substances

y

British Occupational Hygiewe Society cicmsakioniee gl

Arbeidshygiene
Pride Park Derby September Postbus 1762,
DEZ4 BLZ, UK 2011 5602 BT Eindhoven
wwwbsheorg The Netherlands

www_arbeidshygiene nl/

1\

Originally published September 2011
This edition December 2011

See p51 for amendment history



Homo/hetrogeneity within a SEG
BOHS NVVA (2011) A 1.2 ANOVA

Theo.scheffers@tsac.nl

The results of the Analysis of Variance.

NVVA Training EN689 Verdieping &
Aanvullingen 2020

137 . I |
£ | 6 H I ) T — M N 0 P Q R -
[ 1
| 2 Cotton exposure mg/m3
[ 3
| 2 Greg Joe hloe Anova: Single Factor
| 3 Mon 0.16 0.18
6 Tue 0.38 il
' 2 Wed 0.20 Groups Count Sum Average Variance
| g Thur 0.44 0.65 Column 1 4 -5.23058 -1.307e5 0.239707
s ; ! Column 2 4 -2.60024 -0.65006 0.089071
| F 1 Column 3 2 -2.15083 -1.07542 0.817619
| 10 Data Analysis m
[11 Analysis Tools
i 2 Ok
2 bR — o ]
13 Anova: Two-Factor With Replication ANOVA N
i Anova: Two-Factor Without Replication |__ : Variati 55 d MS E / P-val \ F crit
14 el |= | iource of Variatior Iif -value cri
15 gouar_iaglcestaﬁﬁ |__ E Between Groups 0.879759 2 0.43988 1.7068 0.249008) 4.737414
16 Eiggnlpen?;l Smosoﬂiisng Within Groups 1.803554 7 0.257708
F-Test Two-Sample for Variances
17 Fourier Analysis
o Histogram i Total 2.683713 9

74



BWStat v3

BELGIAN

SOCIETY FOR

OCCUPATIONAL

HY GIENE

Enter substance name:

Cottondust

value  worker
0.16 greg
0.38 greg
020 greg

greg

date
mon

tue

thur
mon

tue

thur
mon

thur

detect
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

Data entry Graphical results

BWStat

IHStat

Object of class BWStat

18 measurements, 3 workers

Homoscedastic:

petTween group varlance: ©.Uoo

Within group variance: ©.257336
Total variance: ©.3154467

F value:

1.722613

Critical F wvalue: 4.737414

P wvalue:

9.2463943

Numerical results

Download

required.




using GM & GSD

GMs equal ?

y

Basic characterization, "c'sosnlsoscedasrpc
H S equalr
Outliers, ( qual?)

(Log-)Normal Plots

>
o

)
(@)

44

GMs equal ?

no, 2 subgroups

Concern for

heterogeneity
?

>3
subgroups*

no

©
(2
(®
2
(D

GM equal?
e Homoscedastic
(GSDs equal?) no no

test | Method Snedecor |App’s - 2
® |Ftest 6.12 HYGINIST, BWStat GM equal
@ |t-test 6.5 HYGINIST, BWStat e
® [Welch/Aspin t-test [6.11 HYGINIST
@ |Heteroscedasticity [ 13.11 BWStat
® |[One-way ANOVA [12.2 BOHS-NVVA(2011, A.2) no

®

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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689/NVVA-BOHS testing scheme

EN689/BOHS-NVVA

Aanvullingen 2020

L Basic/SEG
5.5.2
Improve Screening
technical L/ test
controls
~  5.5.3
Cos%,70% < Statistical
OELV L) test
— 4{
OSH/NVVA 2011 ey TN -
il qual worke L BAW
Ci 95%,70%>OELV l\\ distributions differences
really individual? Sao ? D S
\_‘_‘ S SSsem——m—mmmmmmmm o fmmmmezzm T
. Individual
. Compliance? Compliance
Q \h ______________
€ Routine monitoring | =77 ===Sxy<2 =TT
(reassessment) |& Y y
Theo.scheffers@tsac.nl NVVA Training EN689 Verdieping & 77




Homogeniteits analyse in de praktijk

(Te) veel aandacht voor:
* (Kleine) verschillen tussen personen

(Te) weinig gebruikt voor :

* Verschillen tussen locaties, taken, beheersregimes

* |dentificeren worst-case

 Combineren van personen/locaties in 1 SEG

* Combineren meerdere belastende factoren in 1 SEG

NVVA Training EN689 Verdieping &

Aanvullingen 2020 T

Theo.scheffers@tsac.nl



Verschillen tussen personen (§5.4.3)

“individuals performing the same job
in the same location might, more

often than not, have considerably
different average exposures”. o

Kromhout (2016) ---:::;-,: :' "
L . I
Yo, >3 42 g

i
m, T
wit. T 2y

)

“.. earlier convincing publications
(Kromhout et al., 1993, Symanski
et al., 2006)”

Theo.scheffers@tsac.nl 79
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No two workers are exposed exactly the same

2011

Theo.scheffers@tsac.nl

Testing between worker But are BW

differences

differences
strong?

RN
s N H
i g e
e

NVVA Training EN689 Verdieping &

Aanvullingen 2020 .



¢ tead with interest the thoughtful letters
from Cole, Gomez, and Scheffers regardin g the
article, **Varation of Exposure Between Wark-
ers in Homogeneous Exposure Groups. '

)
c
]
o
b
O

o.
o

.a

el

)
=
=
=5

o

—

BR.95> 20
85% =—>

§.M. Rappaport, Ph.D.

ower limits, we can say with confidence tsmns

R. Lyles

that 30% of the groups were not “'ho- cevesiy e Nork Carlina 0° 10' 10t 10 104 10* 10% 107

H. Kromhout, Ph.D.

ogeneous,”’ since these lower limits Wi Asscuural Unbersy

AM, IND, HYG. ASSOC. J. (56) 7 Septembes 1934

Bﬁo.ﬂi

FIGURE 1. The solid curve depicts the empirical cumulative distribution function of ;R o for 183
HEGs." Individual points represent lower {+) and upper (%) bounds on a 95% confidence interval

for R for each group.




Verschillen tussen personen in HEG:

“more not than often”

~30% significant, echter

Modelmatige exercitie gR 4, pseudo ANOVA
Bl met benadering methode berekend
0.5*LoQ gebruikt voor undetectables

Geen ‘lognormal goodness-of-fit’ beoordeling

Short-term campaigns: onderschatting van dag tot dag spreiding?

periodieke taak roulatie niet meegenomen: overschatting verschillen tussen personen
HEG ipv SEG strategie?

Meetseries uit de jaren 70 en 80 (minder multi-tasking)

Bij herevaluatie (Symanski, 2006) zijn veel onbetrouwbare datasets verwijderd

Conclusie:

Verschillen bestaan, maar “more not than often”

fleeeciciEE e NV/VA Training EN689 Verdieping &

Aanvullingen 2020
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SEGs over meerdere locaties (1)

5.2.1 Constitution of Similar Exposure Groups (SEGS)

“If a SEG includes workers from different locations, care shall be taken that the
SEG meets the definition in clause 3.1.3 of this European Standard.”

5.2.2 “.. workers in a SEG belong to different locations.. “

NVVA Training EN689 Verdieping &

Aanvullingen 2020 £

Theo.scheffers@tsac.nl



Ochtend voorbeeld 3: meer SEGs?

Verschillende
lijnen, zelfde
SEG?

/Dﬁ'dn Blootstellingsindex oplosmiddelen (B.l.) (Tier 1)

Afvullen lijn 1 16-10-2019"/Wy\ 0,0021
Metingen /
Afvullen lijn 2 16-10-201% op 2 dagen \) 0,0047

Afvullen liin 3 | 05-12-2019 \p\f/ 0,00016

Afvullen lijn 5 16-10-2019 0,05

Is dit één SEG?
BWStat/ANOVA met meer metingen

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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SEGs over meerdere locaties (2)

A ocewgp. M Vol di, Ho. 1, pp 135147, 1997

3 L IW"E:T:d: Oocapaibons] Hypermes Socacty
L P’.'ETETHITIUI'[ Fubished by Ehwever Soencr Lid. Al nghis rosereed
Prmied n Ures! Bevlan

OO -AETEST 507,00 + 0.00

MONITORING AND MODELLING OF EXPOSURE TO
ETHANOL IN HAIRDRESSING SALONS

Wouter-Jan van Muiswinkel,* Hans Kromhout,*' Tamara Onos* and
Wendy Kersemaekerst

Abstract—Personal exposure to solvents was studied among hairdressers in 28 salons 1in two
regions during two seasons in The Netherlands. Ethanol was used as a marker for solvent
exposure. Auxiliary data, such as salon and work characteristics, meteorological conditions and
information on the presence of control measures, were collected during the measurements. The
average exposure to ethanol was almost a factor of 200 below the occupational exposure limit, but
differences in average ethanol concentrations up to a factor of 30 were present between salons.
Exposure concentrations were significantly higher on Fridays than on other days of the week.
Contrary to expectation, exposures werc somewhat lower in the spnng than in the summer and 1n
an urban than a semi-rural arca. An empirical statistical model based on exposure data collected
during the first measurement period appeared not to be valid for the encountered circumstances in
the second measurement period. An alternative classification scheme based on two easily
obtainable salon and task characteristics was elaborated. This scheme will be applied in an ongoing
epidemiological study on reproductive disorders among hairdressers and their offspring. © 1997
Bntish Occupational Hygiene Society. Published by Elsevier Science Ltd.

NVVA Training EN689 Verdieping &

Aanvullingen 2020 £
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aanbeveling

NVVA (via EU platform)

meer onderzoeks aandacht naar verschillen en
overeenkomsten binnen en tussen SEG

Moet je de SEG splitsen of kun je meerdere
SEG’s ook gevalideerd samenvoegen?

NVVA Training EN689 Verdieping & 86
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SEGs over meerdere locaties (3)

Amn. Occup. Hyg., Val. 50, No. 1, pp. 55-64, 2006
© 2005 British Occupational Hvpiens Society

Are Variance Components of Exposure s oot bes
Heterogeneous Between Time Periods and Factories
in the European Carbon Black Industry?

MARTIE VAN TONGEREN"%*, IGOR BURSTYN**, HANS KROMHOUT*
and KERRY GARDINER*®

. In
total, 5296 measurements from 1771 workers were available collected during two surveys
carried out between 1991 and 1995. Workers were grouped into eight job categories, and
for each of these separate mixed-effects models were developed, including factory, survey
and in some cases the interaction term as the fixed effects. The likelihood ratio test was used
to test the assumptions of homogeneity of the variance components. Statistically significant
heteroseneity of the variance components was observed for two of the eight job categories,
‘Fitter/Welder® and *Warehouseman®. The heterogeneity was due mainly to differences in
variance between the factories. When estimating the probability of overexposure for all the
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Software

IH Freeware voor check op SEG homo/hetrogeniteit
1. BWStat (=2 factoren)
2. HYGINIST (2 factoren)

Baysiaans
EXPOSTATS, Altrex Chimie (?)

Niet
IHSTAT, IHDA-S

NVVA Training EN689 Verdieping &
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https://expostats.ca/shiny/outils/tool1en/
https://altrex.inrs.fr/

Application of prior GSD
knowledge

Il. Validation of results and SEG (5.4)
Ill. Optimize sample size (5.3 & 7)

1<

89



B. Variability & ‘typical’




4.11.B. variabiliteit

EN689 Introductie

“ . .
Representative measurement  “Het representatief meten van

of occupational exposure to beroepsmatige bloot-stelling
chemical agents is difficult, aan chemische agentia is
because of the variability of moeilijk vanwege de
(AR e.” variabiliteit van de

PEVT30 mavma blootstelling”

> Worker's shift exposire
~ {pattern in time

91



variability of workplace exposure
EN 689

* Measurement
— Sampling
— Analytical

* Workplace and external factors
— substance physchem properties
— Worker activities
— Organization
— Controls
— Climate, weather
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The lognormal prebability densky distribution
of GM-1_GSE-1.1%

Sampling and analytical variability:

« Random errors, otherwise rejected for 689

* Normal distribution
* CV,EN482 <<560% => GSD << 1.5

J
;
¥

J

i 50%

iand

GED

1.1

i |GM=GSD

Allu

1.004
mg'm3

} |84.13%

1

1.1



 Wordt de spreiding in de uitkomsten
bepaald door de meetfouten

* |s de verdeling Normaal (Gaussian)

The lognormal probability dgnsity distribution

of GM-1_GSB-1.1%

;GI.’Ij
{50 i

AMu

1.004
[

G'&}D 1.1
i |GM*GSD
i [84.13%

mg/m3

11
mg/m3




above repfesent relatively high variation. Hald
(M-22) states that the shape of lognormal dis-
tributions with lo uch as those
With GSD’s less than about 1.4, roughly approxi-

ate normal distribution shapes. For Mﬂﬂ&ﬂ\/.
of GSD’s, there is a rough equivalence between
the quantity (GSD—1) and the CV, as follows:

GSD (GSD= 1} cVv
1.05 0.05 0.049
1.10 0.10 0.096
1.20 0.20 0.18
1.30 0.30 0.27
1.40 0.40 0.35



Variability in a well controlled
workplace

Predominantly caused by measurement itself

1V AIHA B

ker Health

PAS TWAg o< in @ SEG

Exposure Assessment 100
Strategies Committee TLY 7§8 h
: 5 mg/m r
o™
é * . 1
=2 10 hd * = . > . ey
E
5 o N=10
= GM=10
- GSD=1.1
1
2018 time chart 2019
Theo.scheffers@tsac.nl NVVA Training EN689 Verdieping &

Aanvullingen 2020 o8



Wanneer toets je in 5.5.3 met de
normale verdeling?

Indien

* De vorm normaal is en

* Er geen werkplekfactoren zijn die de
blootstelling beinvloeden:

— GSD~1+CV of
— Constante achtergrond overheerst

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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Workplace variability

“Processes and products affecting exposure are numerous”.

workplace conditions: s Jomuands
Aard dienst (patroon)
i * Sk 51 3) j ‘ E 7 s ] Exposure distribution in a Similar Exposure Group
¢ generatlon rates' « Werkplek factoren (5.1.4) "R
. . « Activiteiten (duur) "“"‘".wﬁ_"L,:,'J-"", , * il i
e avariety of chemical agents o i

Werknemers -> SEG (5.2.1)

* specific exposure conditions

Mate (5.1.4 & 5.3->5.4) :
EXpOS u re affe Cted by: Test tegen grenswaarde (5.5) TGGg ,, verloop over de lange termijn
e distance exposed worker <> emission sources

* emission intensity, ventilation, climatic conditions, seasonal variations and
the controls applied.

The spatial and temporal variabilities of exposure are further enhanced by the
workers' practices and activities themselves.

98



ootstelling:

maken de verdeling log-Normaal
(Annex E.1)

Overschaduwen snel de
meetfout CV, (EN482 accepteert
CV,=30%/50%)

GM
509

The lognormal probability density distribution
of GM-1_GSD_3

1.68

GSD=3

GM*GSD
84.13%




1<

Wanneer toets je in 5.5.3 met de
lognormale verdeling?

Indien
* vorm lognormaal

* werkplekfactoren in het blootstelling profiel
bepalen het blootstelling patroon

* meetfouten en achtergrond emissies zijn
ondergeschikt

Of

* Indien normal en lognormaal beide passen
(conservatief)

NVVA Training EN689 Verdieping &
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Variabiliteit: 1
omvang

Reprensentatie spreiding (‘typical’)?




5.2 & Annex E2.4.2.

“Non typical variability of the results
(too large or too small) can indicate
that the sampling strategy is not valid
or representative (clause 5.2).

o

“Niet typische spreiding van de
resultaten (te groot of te klein) kan
erop wijzen dat de meetstrategie niet
geldig of representatief is (clausule
5.2).”

Literatuur en
Modellen GSD

S’[Méﬁ (4
Databases (nog) niet Sl

presentatie

Nu: professional judgement
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Low GSD High GSD

Clean room,
well controlled industrial OC

Worst-case/single task

High background level

Outdoor,
Professional OC

multiple tasks in a SEG
No background inference




Low GSD HighGSD

Short sampling campaign (1 day, Long-term, mutually independent

one week): autocorrelation, sampling campaign (months,
missing tasks year)

EM PAS

Small sample size (N<6) Large sample size

Small detection range Broad detection range

(Gravimetric, inorganic acids) (Analytical: AAS, DPP, IC, EC, etc.)
Fixed factor or remove

Correct handling undetectables
undetectables 5

NVVA Training EN689 Verdieping &
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long-term GSD in chemical industry
Tijdschrift voor toegepaste Arbowetenschap 13 (2000) nr 4

- T.M.L. Scheffers', J. Marquart?, J.J. Twisk® -



Why GSD is often underestimated in
exposure assessment (2)

 Small sample size: series of 2 to 6
measurements underestimate the GSD on the
average

* Short sampling program during one or some
consecutive days: autocorrelation and limited
temporal variability

* Use of old-time data (databases) with single
task workers had 1
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(FAL) =EZF(s) =

=

M sample size, Xi log(concentration)



Typical exposure variability
Welke spreiding (GSD) is ‘typical’ ?
GSD<3
GSD<14

Een GSD is een eigenschap van een
blootstellingsprofiel

P W N
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GSD and measurement methods

GSD’s based on detection range

GSD=1,5
GSD=2
GSD=3
GSD=4,1
GSD=5,4
GSD=11
GSD=17

Theo.scheffers@tsac.nl

0,5 < Tlgse, < 2 (inorg. acid mist)
0,3 < Tlgs, < 3 (gravimetric)
0,16 < Tlgs,, < 6 (analytical:

0,1 < Tlyso, < 10 halogens,

0,07 < Tlyso, < 14 metals,

0,02 < Tlgs, <50 P, N, S and
0,01 < Tlgs,, < 100 solvents)

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Descriptive statistics § 700
hNumber of samples (n) 50 E
Maximum (max) 685882  §500
Minimum (min) 35.0587 &
[ = 500
Range B650.823

Mean 200 h 400

Median 175
Standard deviation (s) 122 390
Geometric mean 166 :.f 200

Geometric standard deviation  1.82

Percent above OEL.  2.0% 100

Sequential Data Plot

Linear scale

L]
|1

MGaA3

T 25%

|

T 16%
R T
|




Descriptive statistics
Number of samples (n)
Maximum (max)
Minimum (min)

Range

Mean

Median

Standard deviation (s)
Geometric mean
Geometric standard deviation
Percent above OEL

50

685.882

35.0587

650.823

200

175

122

166

Sequential Data Plot

Concentration

wn

o

o
T

o0

1.92

Test for distribution fit

2.0%

L mew ol B e Famenllen o b een e Feew o o m—

Relation between GSD and Action Level : to ensure a high probability (95%) that

no more than 5% of unmeasured exposures exceed the OEL, the Action Level,

must be lowered as the GSD increases, as follows: day-to-day variability,

GSD =< 1.3, OEL = 0.5 TLV; GSD = 1.5, OEL = 0.25 TLV; GSD = 2.0, OEL = 0.1 TLV;
> 3.0, Process out of control or group poorly defined. (Leide

tribution

6(

849

75%

50%

25Y%

16%

10%

5%



“Typical” archaic GSD statements

D = 3.0, Process out of control or group poorly defined. (Leidel, 1976)

<1975: 8hrs single task, e
constant conditions (A.2.a) fis s

GSD<3

| Multiple tasks(A.5) >1975 (= -
‘ GSD=3

C !

SR SO T S
.2 3 4
5 -
. 7 :

t
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GSD outdoor painting

Which exposure pattern is typical for this exposure profile?

Long-term TWAg, .. 0utdoor hydrocarbon solvent based painting

GSD GSD
large small
PAS TWAg .« in @ SEG PAS TWAg hours In @ SEG
100 - . 100 -
LV 75 TLV 75
. * /A hr mg/m3/8 hr
(4]
2.1 E L. :
= 10 = o N * - - * *
g M=10 E
«  GM=10 B
GSD=5 . R
GM=10
. GSD=1.1
1 | 1 |
2018 time chart 2019 2018 time chart 2019
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i~ AIHA

Al Protecring Worker Health
Exposure Assessment
Strategies Committee

PAS TWAg 1oy in @ SEG

100 © O 0O 100

TLV 75 TLV 76
ng/ma3/8 hr ngYm3E hir
™
E * :g * *
> 10 ¢ —0 10 e —
c o . c
: M=10 N=10
GM=10 GM=10
GSD=2 GSD=1.1
10 o e} 1

2018 time chart 2019 2018 time chart 2019




A library of specific GSDs

Theo Scheffers
NVVA Conference Session A

Wo 11 april 2018 11:00 Room RPS



20.0 : 176700
17.5 A
LTI
15.0. L o
iog
= 12.5. 3 "l
L+ ]
%
% 10.0 & e
= 5.5350
-~ qu b
5.0
215 9
0. - 1.8700

1-2 Z:8 40 BB 8-1010-1212<1414=1818:18
Geomatric Standard Daviation Values 2% 50.00%

GEDPPM, HYG
8-28-1598
15:13: 54
windaw 1TIA

Aegassion
threcuah 48
aul af 48
Datapaints

Aagassion
Eslimalas:
QM= 5.3394
Q0= 1, 7a52

Marmal Ordsr
Frobbaklliny

94.7T2% Soale

long-term GSD in chemical industry
Tijdschrift voor toegepaste Arbowetenschap 13 (2000) nr 4

T.M.L. Scheffers!, J. Marquart?, J.J. Twisk?




GSD point estimate (Bl 90%)
exposure profile

Gasses & vapours (range)

Solid

Liquid

Handling powders and granules
Handling resulting in comminuting
Handling low volatile substances
Handling volatile substances

GSD point estimate (range)
Exposure profile

Vapours (range)
Aerosols (range)

Grain dust, inspirable
BWSTAT P(ANOVA)=0.86

Grain dust, inspirable endotoxin
(BWSTAT) P(ANOVA)=0.83

Default GSD for vapors/gasses: 5.4

GSD,,,, within SEG
premises/
companies

5.3 (1.4 ->14)

3.03
5.67
3.84
3.09
7.04
3.18

within worker GSD,,

(1.2->5.6)
(1.3->8.2)
2.9

3.1

GSD,,, between

premises/ companies

3.61
3.21
7.41
4.54
4.42
6.88

Between & within
worker (SEG) (b+w)
GSDb+w

(1.2->8.4)
(1.4->17.6)
2.9

4.3
5.7

Typical Shift GSD’s

Reference

Scheffers, Marquart

(2000)*

Tielemans table 7 (2008)**

Schinkel Table 3 (2010)

reference

Kromhout (1993)
Table 1 ***

Kromhout (1993) raw data

* %k %k %k

* Long-term sampling, SEGs in chem. industry, goodness-of-fit, LoQ regression
** Reasonable ‘Worst-case’ sampling, LoQ/2
*** Poor quality data (Symansky, 2006) & analysis (GSD,<1), LoQ/2
**x% GSDE=EXP{[IN(GSD g,w))* —In(GSD,)4]Y/?}=2.5
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1<

In conclusion

* A GSD is a property of a SEG exposure profile

e Valid small and large GSDs both exists

— Long-term TWA
* Prelimenary test (5.5.2) not valid

2 hours @SD’s may have values up to 14

— specific, worst case scenario GSD will be smaller
* |If GSD<4 Prelimenary test (5.5.2) valid

* Check GSD against models en historical data
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C. Models & history




Beoordeling basiskarakterisering

Stoffenregister (5.1.2)

»  Werkplek factoren (5.1.3)
» Activiteiten (duur)
* Inrichting
* beheersmaatregelen
SEG (5.2.1)

1. Tlgse, 70,<OELV
2. 0.2<C/OELV =1
 Model/database info ontbreekt ! o

Beoordeling § 5.1.5: niet volledig groen: # wat zeggen de modellen?

No

- Exposure measurements
Report (6) - ) needed 7 (5.1.5)

Yes

Blootstelling is ruim onder de grenswaarde
* metingen niet nodig;
* rapporteren + advies voor herbeoordeling

Onduidelijk | Onvoldoende informatie om beslissing te nemen
* QOpstellen van meetplan

NVVA Training EN689 Verdieping &
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| trexmo.chuv.ch/home/

ART
MEASE
2 R eAS
Stoffenmanager
EMKG-EXPO-TOOL

A E ECETOCTRAV3

® EASE

Tier 1 Tier 2 All-in-one

((©

Saved ES Chemicals Library

U Schweizerische Eidgenassenschaft M,_
Confédération suisse -
Confederazione Svizzera
Confederaziun svizra UNIL | Université de Lausanne
Institute for Work
Swiss Confederation and Health
Federal Department of Ecanomic Affairs FDEA v
State Secretariat for Economic Affairs SECO O s c a h t m T R EX
Labour Directorate

nslation of Exposure Mad

htti://trexmo.ch uv.ch



http://trexmo.chuv.ch/

trexmo.chuv.ch/trexmoplus/ 4k

| Styreen, DNEL (mg/m3): 85.0

ART PSO0 (CI 90%): 1500 (280-10e3) mg/m?

™ 3k |
* . 3
Stoffenmanager® P90: 275 mg/m __E
£
=
2
MEASE: 8.5 mg/m3 8
a
3 1k
EMKG-EXPO-TOOL:  >2126 mg/m3 m i
EASE: 85-212 mg/m? OINEL M
TREXMO uses the algorithm of Stoffenmanager® version 4.0 that was
publish ed‘:n a peer rﬂi.::w:d article (Schinkel et al, 2010%), The m:s-t 50th 75th 90th 95th
recent version of Stoffenmanager® can be Found at Per tile
www.stoffenmanager.nl. Note that exposure predictions calculated in
TREXMO based on Schinkel et al (2010) may therefore differ from the
predictions calculated with newer versions of Stoffenmanager®, ART Stoffenmanager TRAWVI
MEASE EMKG-EXPO-TOOL @ EASE

De meeste |I-SZW modellen’ staan in de Trexmo hub (‘gebruikersinterface’)
Ze geven extreem verschillende blootstellingen !!
Wordt aan de OELV van 85 mg/m3 voldaan?



https://gevaarlijkestoffen.zelfinspectie.nl/bijlagen/SZW_ZIGS_Bijlage_5.pdf

C. history (databases/literature)

To be included (after 2021 NVVA conf.)




D. Compare measurements with

models/history




MEASE 1.02.01 © 2009, 2010 EBRC Consulting GmbH
Exposure Assessment Tool D. Vetter
For Metals And Inorganic Substances Hannover, Germa

¥ Stoffenmanager°®7
v AIHA' IH Vled

Protecting Worker Health

eceioc.

v A|HA Qualitative Exposure
Protecting Worker Health Assessmen t to o’

Exposure Assessment

.S.‘trar?gfes Committee The C h ECk Lis t




Vergelijk metingen en modellen (5.1.5)

Uitganspunten
* Modellen en metingen zijn log-Normaal
» Vergelijk de spreiding (dispersie) en het niveau (locatie)
e surogaat ‘populatie referentie’ waarden afleidbaar uit
sommige modellen
— EXP(w,) en EXP(o,)

e Steekproef GM en GSD toetsen Lognormale verdeling
aan EXP(uw,) en EXP(o,) |
met Student-t test Wikipedia/Excel /\

(@

&
B 2
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https://en.wikipedia.org/wiki/Student%27s_t-test#One-sample_t-test

Not secure | trexmo.chuv.ch/trexmoplus/ 4k

| Styreen, DNEL (mg/m3): 85.0

ART P90 (CI 90%): 1500 (280-10e3) mg/m?>

LAd
-
1

Stoffenmanager* P90: 275 mg/m3

ECETOC TRAV3: 26 mg/m3

™
-
1

IMEASE: 8.5 mg/m3

Exposure (mg/m3)

-
=
1
1

. GM= 14.7 mg/m? EMKG-EXPO-TOOL: 2126 mg/m3

« GSD=1.26 EASE: 85-212 mg/m3 DINEL u

0
TREXMO uses the algorithm of Stoffenmanager® version 4.0 that was
published in a peer reviewed article (Schinkel et al., 2010%), The maost 50th 75th 90th 95th
recent version of Stoffenmanager® can be Found at Perc ki IE'

www.stoffenmanager.nl. Note that exposure predictions calculated in

C o =33 mg/m3 TREXMO based on Schinkel et al. (2010) may therefore differ from the
90,70% predictions calculated with newer versions of Stoffenmanager®. ART Stoffenmanager TRAW3

Cy09,=20.2 mg/m3 MEASE EMKGEXPO-TOOL @ EASE
i CIME EXP(p+1.285)=90t

StMm°® 5.4
ART 2.4
EASE ? >85 ?




Not secure | trexmo.chuv.ch/trexmoplus/ 4k

| Styreen, DNEL (mg/m3): 85.0

ART P90 (CI 90%): 1500 (280-10e3) mg/m?>

™ 3k |
* PgQ: 3
Stoffenmanager* P90: 275 mg/m %
£
b 3 -
ECETOC TRAv3: 26 mg/m v Ik -
/ 3 i j
* 12,5 mg/m IMEASE: 8.5 mg/m3 o
17,3 mg/m® L% 1k
EMKG-EXPO-TOOL: 3 | |
. G i 7 mg/m3 =>2126 rngfm
EASE: 85-212 mg/m> DINEL a
0
TREXMO the algorithm of Stoff T yersion 4.0 that w,
publisheduijle: p:er!rizirew:ibalticr[‘e E:m:::?:: al..le:J ?3"], Thearno:ts 50th 75th 50th §5th
recent version of Stoffenmanager® can be Found at Percenki IE'

www.stoffenmanager.nl. Note that exposure predictions calculated in

TREXMO based on Schinkel et al. (2010) may therefore differ from the

predictions calculated with newer versions of Stoffenmanager®. Stoffenmanager TRAV3
EMKG-EXPO-TOOL @ EASE

MEASE
I T e

ART 490 1500
EASE ? >85
EMKG ? >2126




% HYGINIST version 4.4.2 Comparison with the descriptive statistics of a second log-Normal distribution

File Stastistics Help

— Descriptive statistics of the current data C:\Users\TS comlzakelijk\projecteniklanten\14_MNwvvA_689_ training\dropbox\Dropbox\Training_MNENE
Sample zsize M= 2
2 styreen | —
t. GM maximum likeli 14_?054) mg'm3

melingen GSD= 1.2583

— T f refi data?

ype of reference Choose:
" Sample data Sample data: if the known reference sample size Mref, variability G5Dref and location Gmref
o Population Population: if the known reference population variability EXPisigmajref and location EXP{mujref

Population reference values

ART schattin o
Reference population location mu} = 450 4) mg/m3

Reference population dispersion EXP(sigma) = 2.4

The probability that the sample origing from a population with the above mentioned descriptive statistics
The geom. standard deviation: two sided probability A(GSD=EXP(=igma)) = I 41.405% Y

The geometric mean: two sided probability A{GM=EXP{mu}) =C | 2.9482 j"




B HYGINIST version 4.4.2 Comparison with the descriptive statistics of a second log-Normal distribution

File Stastistics Help

— Descriptive statistics of the current data Styreen_voor _interventie-Koen.hyg Measured in: mg/m3
2 t Sample size M= 2 Sampling duration & hours
reen
styree GM maximum fikeihood=|  14.7054 ma/m3
metingen Gsp|  1.2ses
— T of reference data?
e Choose:
" Sample data Sample data: if the known reference =ample size Mref, variability GSDref and location Gmref
Population: if the known reference population variability EXPi=igmajref and location EXP{mujref
¥ Population = — iy EXP(sigma) (mu)

Population reference values

StM® schatting

Reference population location EXP{mu} =| 21 mg/m

Reference population dispersion EXP=igma) =| 5.4

The probability that the sample origins from a population with the above mentioned descriptive statistics
The geom. standard deviation: two sided probability A(GSD=EXPisigma)}) = I Z1.€774 o5
The geometric mean: two sided probability AGM=EXP{mu}} = I 13_85732 %

De metingen en StM® verschillen in niveau én spreiding, maar niet significant.
Deze toetsing is (nog) niet mogelijk met BW-Stat




I1l. Optimize sample size (5.3 & 7)




to test Cysy; 7094<OELV and

reassessment (5.3 & 7)




Sample size for statistical test 5.5.3

1. Using U, and U; of table F.1 (EN 689:2019)

or
2. HYGINIST Wilks methode
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../../../../../../../../../../../Hyginwin5/Hyginwin.exe

Ochtend Voorbeeld 4

* Metingen styreen

* Twee metingen
e 12,5 mg/m?3
° 17,3 mg/m3 Alle resultaten:

< 0,10 (10%) GW voor 3 metingen
< 0,15 (15%) GW voor 4 metingen

. 3 < 0,20 (20%) GW voor 5 metingen
GW g 85 mg/m :

1 resultaat > GW

Alle resultaten < GW, maar = 1 is:
> 0,10 (10%) GW (voor 3 metingen) of -
> 0,15 (15%) GW (voor 4 metingen) of | ©een beslissing 5.5.2 c)

C / G WZO . 2 :> > 0,20 (20%) GW (voor 5 metingen) / conclusie

Aanvullende metingen (tot minimaal 6) + statistische toets:

1 1 hoogstens 5% grenswaarde overschrijding met 70% zekerheid," of
Statistical test N =26 getens 5% o jing

5% grenswaarde overschrijding met tenminste 70% zekerheid

.

 Hoeveel extra metingen voor de statistisch test?

o
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Sample size using U, and U
(Annex F table F.1 extended to N=2)

mg/m3  In()
85 4 442651
147054 2688215

U=2U
R=T GW-TGG
M

HYGIMIST version 4.4.2 Comparing the exposure distribution with the OELY

File Stastistics Lognormal frequency distribution  Help

Start } Raw data] Limits ] Descriptive statistics Compliance Il.laﬁn UCL] Cumpare]

Descriptive statistics of the current data
MName Voorbeeld_4-Koen_styreen hyg

Sample size M= 2 samples of 2 hours
Degrees of Freedom df= 1
Gh maximum likelihood= 14.7054
GSD= 1.2523

Statistical test: ENGB9 (2018) clause 5.5.3 & BOHS/NVVA (2011)

Occupational Exposure Limit Value OELV= 85 mg
Confidence that less than 5% of the exposure distribution exceeds OELV| 52 98¢

The 95%-tile upper tolerance limit with 70% confidence < 38 7°E:|

The population fraction < OELW with 70% confidence] 95 @43

The test shall measure, with at least 70% confidence, wheter less than 5% of the exposures in th
5.5.3 BOSH/NVwA 2011).Compliance decision (68% Annex F.3) is calculated with the non-central 2
(1968 p464-465).

IHStabiLeidel(1977) HYGINIST/Wilks (1941) | | EN 689(2012) Tuggle(1982)

U; values for N=2->5 from BWSTAT

Theo.scheffers@tsac.nl

NVVA Training EN689 Verdieping &

Number N of Limiting value of Limiting value of J GSD 12583 0.229762 i
measurements Uy for Tlygy, 500, Up fOr Tlgg, o5
1
2 4.21677 — H ﬂ: - ?.ESEB@
i R 5.145 In(OELV)~1In(GM)
7 5 2.28592 4.202 Up =
6 2.18677 3.707 In(GSD)
7 2.12007 3.399
8 2.072 3.188
- 9 2.035 3.031
10 2.005 2.911
11 1.981 2.815
12 1.961 2.736
13 1.944 2.67
14 1.929 2.614
15 1.917 2.566
16 1.905 2.523
17 1.895 2.486 Ug2U+
18 1.886 2.453 .
19 o s+s  Incompliance! So
20 1.870 2.396

any additional 24
samples is sufficient
to perform the

statistical test 5.5.3!
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Meer metingen nodig ? (§5.1.5)

Vergelijk metingen GM & GSD met de modellen EXP(u) & EXP(o)
— ART: afwijkend, herbeoordeel basis karakterisering
— StM” niet significant afwijkend met de metingen:

1.
2. 0.1<C,/OELV<1 of = 5.2 meer meten
3. Tlgss 70%SOELV

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020

139



sure distnibution with the OELY

omparing the

Help
26

File Stastistics Lognormal frequency distribution

Start | Raw data | Limits | Descriptive statistics  Compliance | Mean UCL | Compare |

— Descriptive statistics of the current data
Name CA\Users\TS_comizakelijg\projecten\klanten’14_MwvvA_680

2 samples of & hours

Sample size M=
Degrees of Freedom df= 1
GM maximum likelihood= 14 .7054 mg/m3
GSD= 1.2583
— Statistical test: Wilks, Unbiased (1947)
Occupational Exposure Limit Value OELY= 85 mg/m3 % & hours
£ HYGINIST/

Percent exceedance A(C=0ELV) =| 5. 0831
Wilks(1941)
mgym3  Non-Compliance

The 95 % upper tolerance Iim'rl 26 5344

The unbiased estimate of the non-compliance probability A is the hallmark of this guality control method. Algorithms from Wilks (1947) and Proschan
(1953). A Lognormal goodness-of-fit should be at least probable. Referring to Leidel (1977 p89), engineering controlz shoul be installed if A=5%.

— Optimize sample size for long term compliance control
Non-compliance on average, for df= I 3

Corresponding unbiased complance probabilty A{C=0ELY == I 1.105%

Correspending minimum sample size Mopt=

Given GM, GSD and OELY, the minimum zample zize Mmin iz calculated for which the non-compliz

using the method of Wilks (Proschan Am. Stat. Assoc. J. 48 (1953) 550-564).
Compliance on average, if sample size increases to Mopt. See manual chapter 7.2

EN 683(2018) Tuggle(1982)

| | HYGINIST/Wilks |194‘|J'|

HStat/Leidel(1977)




Number N of  Limiting value of | test compliance with an OELV of 10 mg/m?3.
measurements Uy for Cygo; 700,

Result in

In (result)

1 3
2 4.21677 o ~0,223143551
3 2.80812 0,9 -0,105360516
- 4 2.45308 1,1 0,09531018
Met hoeveel metingen : " e
. o 45 1,504077397
is Example F.1 wel in 3 % : rote0acs
compllance ? 8 2,072 In(GM) 0,566519203
9 2 035 In(GSD) 0,863733553
10 2.005 _ _ 3
11 1.981 Sl L7 )i
12 1.961 GSD =2,37
13 1.944
Ug2U; 14 1.929 .+ _In(10)-0,566519203
15 1.917 £ 0,863733553
16 1.905
17 1.895
18 1.886 U,=2.009
voor N=10 is Ug2U- -] o S :
20 1.870 Non compliance for N=¢€

Compliance!

Steekproefomvang bepalen nog niet in BWStat



Aantal metingen N voor de statistische
test 5.5.3

Aanpak
A. Meet 6+ sequentieel, at random in de tijd tot Cyg 50, <OELV

B. Bepaal N met GM, GSD, OELV en

* HYGINIST/Wilks,
* Ugendetabel 1 met U; waarden

- e i : U= 7 635800
HYGINISTMWilks (1941) (] IV Optimize sample size ) 242167 —
: 3

2.80912

Bepaal GM en GSD uit ‘Estimation of Exposure’ 5.1.4
e Eerdere metingen

e modellen

« database, bibliotheek, literatuur, read-across

NVVA Training EN689 Verdieping & 142
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Mumber M of Limiting value of

Not secure | trexmo.chuv.ch/trexmoplus/ measurements Uy for Cgge, 7o
1
ART P90 (CI 90%): 3 2 4.21677
( ) 1500 (280-10e3) mg/m = YOS
e 2.45308
Stoffenmanager® P90: 275 mg/m3 s > ogs592
S 2.18677T
ECETOC TRAV3: 26 mg/m3 7 2.12007
8 2.072
o5 ma =
= 3 11 1.081
GSD=1.28 13 1.944
EASE: 85-212 mg/m3 14 1.929
15 1.917F
TREXMO the algorithm of StofF ® version 4.0 that w.
publish edui?'ue; pe::rzsirew:;lc;rtici‘e E:m:::!g:: al..ezrsﬂ fg*}. Th E‘!rm:n:l:s 16 1.805
C 33 / 3 recent vefrFsion of StafFE{Lmanag:l‘ can be Found;t o 17 1.895
= 5k nman. r.nl. Note that re prediction ted in
90,70% mg m ?F;::‘IS bgsedaoﬂ%?:hinkereteai. :Z{T:gf:ni:t%:re;arz ;iIE:e:tFIr?::\ the s Ladiiis
C a0 :20 2 mg/m3 predictions calculated with newer versions of Stoffenmanager®, 12 1.878
90% ’ = == 20 1.870
C.no =
90%
Ur<U;

GM*GSD1-28 :
Non compliance

for every sample
ize!

StM®




Mumber M of Limiting value of
measurements U for Cgsa 7oee

1
= 4 21677
3 2.80912
< 2.45308
5 2.28592
= 2.186877
i 2.12007
8 2.072
=] 2.035
; Default for 10 2.005
GM= 14,7 mg/m® " vapors/ gasses N Lol
-55D=4-28— GSD=5.4 13 1.944
14 1.929
- Optimize sample size for long term compliance coptrg 1 5 1 _9 1 ?
1& 1.905
17F 1.895
i 12 1.886
HYGINIST/Wilks (1941) v Optimize sample size 19 1.878
=20 1.870
14.7 5.4 1.04 Non-compliance for every sample size!

Kloppen de 2 meetuitkomsten?



EN 689 5.2.2 Specifying the
measurement procedure

Aim : Representative measurements for the SEG exposure profile.
Requirement: All possible conditions present and expected throughout time

. Using PAS
*  Sampling duration
— for OELV-8 h:

* Constant exposure during work shift: 22 hours -> reference period OELV
* Non-constant workplace factors: 22 hours -> work shift duration
* Exposure duration< 2 hours: Sampling duration=Exposure duration

— for OELV15min(-> 8h): sampling duration = reference period

*  Number of samples
— in accordance with 5.5.2 and 5.5.3
— Different workers and locations, if relevant

— different times (shifts?)

NVVA Training EN689 Verdieping &

Theo.scheffers@tsac.nl Aanvullingen 2020
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Verdieping & Aanvullingen

Efficiency/betrouwbaarheid vergroten:

5. Aanvullende Priors

Geschikte (online) instrumenten
Bruikbaarheid buiten (EU) Arboregelingen

NVVA Training EN689 Verdieping & 146
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|. Validation of results and SEG (5.4)
Il. Optimize sample size (5.3 & 7)

V. Bayesian statistical tools




Efficiency/betrouwbaarheid vergroten ?
5. Bayesiaanse priors

IHDA-5 2019 . .
LTREX 1
I I IHDataAnalyst e
| [

Analyse statistique des mesures en hygiéne industrielle

T AN ANCED

REACH
, ==

Bayesiaanse ob/subjective priors moeten worden geloofd
5. 1.05<GSD <4

6. GM< 10*OELV

7. Metingen <>Model berekening

NVVA Training EN689 Verdieping &
Theo.scheffers@tsac.nl Aanllingana020 148


https://en.wikipedia.org/wiki/Prior_probability

Exposure Category Cutoffs | Parameter Space Boundaries

OEL = Sm

Default

minimum GM = 0.00102238 0.00102238
maxirmum GM = 25 5 x 0OEL

minimum G5D = 1.05 b 1.05

maximuf G50 = 4

Save G50's as Defaults | | Reload Default GSDs

Settings in IHDA



Bayesian Versus Frequentist Estimation for
Structural Equation Models in Small Sample
Contexts: A Systematic Review

Sanne C. Smid, Daniel McNeish, Milica Miocevi¢ & Rens van de Schoot

To cite this article: Sanne C. Smid, Daniel McNeish, Milica Mioc¢evi¢ & Rens van de Schoot (2020)
Bayesian Versus Frequentist Estimation for Structural Equation Models in Small Sample Contexts:
A Systematic Review, Structural Equation Modeling: A Multidisciplinary Journal, 27:1, 131-161,
DOI: 10.1080/10705511.2019.1577140

To link to this article: https://doi.org/10.1080/10705511.2019.1577140




Bayes en beoordelen blootstelling

beschikbaar als freeware
Tools zijn schimmig over priors & methode
Recente studie:

— winst voor kleine steekproeven beperkt/negatief
— Modieus, te makkelijk beschikbaar
Verdient verdere kritisch onderzoek

Gebruik op eigen professionele verantwoordelijkheid

NVVA Training EN689 Verdieping &
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Question on Bayesian tools

* What priors are included in addition to the

regular ones, like (log)normal shape, regression
LoD ?

 How valid are these priors ?

NVVA Training EN689 Verdieping &
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Aanbeveling

NVVA (via EU platform) :

Validatie van aanvullende EN689 priors (niet
alleen Bayesiaans) die de efficiency vergroten
zonder de betrouwbaarheid geweld aan te doen

Naar een volgende standaard (202#) vanuit de
EU AH verenigingen

NVVA Training EN689 Verdieping &
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Samenvatting

1. Maatschappelijk draagvlak
2. NL definities en begrippen

Efficiency/betrouwbaarheid vergroten:
3. Inzoomen op het hoogste risico.

4. ENG689 priors

5. Aanvullende Priors

6. geschikte (online) instrumenten
7. Bruikbaarheid buiten (EU) Arboregelingen

NVVA Training EN689 Verdieping &
Aanvullingen 2020
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Meeneem boodschappen

Gebruik en promoot deze standaard, maar
niet kritiekloos!

preliminary test (5.5.2) met Exp(o)
onbekend, alleen voor naleving/handhaving
(indien erkend door [-SZW)

BWSTAT V3 sluit het best aan op EN689

HYGINIST beoordeelt de vorm incl. LoD’s,
optimaliseert de steekproefomvang

NVVA Training EN689 Verdieping &
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https://www.bsoh.be/?q=nl/bwstat

1<

Meeneem boodschappen (2)

NVVA (/EU platform) ontwikkel punten
» ‘Olifantenpaadje’: <3 metingen beoordeling
» Database GSD

* Bayes mag geen trukkendoos zijn: Priors
onderbouwen (Univ)
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