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Exposure profiling
Purple Is processing measurement outcomes

4. Calculate the descriptive statistics.

Determine if the data fits a lognormal and/or normal distribution.
6. Calculate the parametric statistics.

ionx /. Make a decision on acceptability of the exposure profile.
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Backgrounds, details and consequences next
Thursday in Theo's presentation; session 11B
Room 1872 (Exposure assessment).

Reference period Measuring range Relative
expanded
uncertainty
short-term 0,5 times to 2 times limit <50 %
(for example, value
15 min)
long-term 0,1 times to < 0,5 times <50 %
limit value
1O H Ak . : . v
long-term 0,5 times to 2 times limit <30 %
@ value
@OHSI

B@HBBC 5 IHAligner

Robbie Emonds, Peter van Balen, Theo Scheffers



Warning: decimal sign (in LoQ notation <...)
IH-Aligner

L=

Explanation

Version: 9.3.5-1
Sampled substance|  Heptane (Paul Hewett) [AIHA-2015 4e edition] (TLV TWA US) 12-06-2024
0FI\I| 28800 |nnm | - - - -
Workers
SEG c tration C(Rp) Wol
. . oncentration
. . . Daily exposure duration | P C(Rg
Person / ) Total Sampling Duration Worker's Exposuretimet or aligned to the OELV 288
Date Group / AR R EE LD (TSD) (minutes). (minutes). . Reference period
in ppm Workers Exposure time - gre
ID Default 480 Default 480 (Rp):
(<sign before valuein (t) - red cell > OELV -rec
case of concentration (minutes) _yellow cell <LoQ. -yel
below LoQ
01-01-2021 |workerl 124,000 480 480 480,00 124,00
01-02-2021 |workerl 63,000 480 480 480,00 63,00
01-03-2021 . . . 480,00 274,00
01.042021 Adjust the notathn Wlth the correct 480,00 —————q|
! 01-05-2021 separator for decimals in your 480,0((" Non numeric input))
1O H Ak . .
S 01-06-2021 version of Excel. In this case use a 480,00 N\— 23~
(<sign beforevaluein T CO m m a DELY -rec
ke caseo;:lc;r::ir;'gatlon . | <LoQ. -yel
1 01-01-2021 |workerl 124,000 480 480 480,00 124,00
@ OHSI 2 01-02-2021 |workerl 63,000 480 480 480,00 63,00
3 01-03-2021 |workerl 274,000 480 480 480,00
4 01-04-2021 [worker2 i 480 480 48001 44,03
B@OHS 5 01-05-2021 [worker2 | 480 480 480{ @] Non numericinput
6 01-06-2021 (worker2 000 480 480 480, ‘U




Example: measurements of n-heptane

(AIHA 2015 4t edition)

Multiple exposure profiles during the

* 6 workers and 3 samples/worker whole shift.

* OELV: “
* NL: 2 5 6
* TWAg,:288 ppm (1200 mg/m3 N e
* TWA 5min: 384 ppm (1600 mg/m
« US (ACGIH) W
« TLV-TWA: 400 ppm (1640 mg/m3 ’ (e M
+ TLV-STEL: 500 ppm (2050 mg/m3)&>4) - -
‘ C exposure concentration 2 "TSDisyg
E t time 7 WS

1. "ESD=WS Figure D.4
@OHSI

B(®HS
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LOHA

CrExtended
- Person | UncertalntyciiDELV]? it
- . g I H —.A Ig n e r Group / CamELy? - me=3: 100 DELV CrExtended Uncertalnty<OELV? el oy bt M35
i . e 15% OELY
Vershon: 9.3.4-1 . mi5 200 DELY
Sampled sutstance| Heptane (Paul Hewett) [AIHA-2015 de edition] (TLV TWA US) 04-06-2024
OF 400,00 \ij-
Z
Reference period OELY §Rp) & hours 420 miretes
Daily Expoeare duration SEG Persanal Alr Saimpling SOTIDETT TUDE, SOTVE W
i appropriate, dange the dedault 4550 450 metihiod i}
Relative exmndsd
Uiniceriainty %)
EMMAED (3021) 6.1 g formula
4] & Annex B
SOMEC GuideSE 3 (2008) -
at most
2% outste this SEG \
R Workers ‘Workers Concertration  |Confidence ramge (LOL <> UL of CfRgp] in mg,fmi:
Person |Measured concertration | Tomal Sampling e L [P ration O O] as % of green oell LCL <= QELY, ;
Date Groap | I g frnc (TS0 demi Irtes) ) - aligred tothe O 400 mgsm3 & howrs yellow cell, brown characters LOL <= OELY <UL, s e
o < sign bedore value in Dedauit 420 Defauit 420 i e el \ green cell <= OELY red cell LOL == DELY, Wl coll = CELY)
case of concerration ) " fred cedl = OED) \n:dc\eil = QELY breram el LOL<0)
Bselo L] |
1 01-01-3021 |worker] 124,000 420 430 430 050 1z | %
2 0102202 [warker 3,000 450 430 42000 & ) 155%
3 01032021 |wiorker 1 374,000 420 420 e | L EE5%
4 01-04-2021 |worker 2 44,000 480 430 e | 4 ) 11%
5 01052021 |workers £,000 4z0 4= 45d 00 Lo %
& 01-06-202 1 {worierz 3,0m 450 420 480,00 z ) 5,5
7 01072021 [worker3 235,000 450 420 45,00 = ) 59,5%
5 01082021 |worker3 24,000 420 420 420 O 5%
5 01092021 |[workerd 114,000 430 430 e FT 5%
10 01-10-2021 [warkers 45,000 430 420 2=0j00 2 113%
11 01-11-2021 [workerd 53,000 480 430 43050 5 i ] 133%
12 01123021 |wiorkerd 47,000 420 430 480 450 1 i) 118%
13 01-01-2022 |workers 43000 450 4z0 430,00 x ] 10.5%
14 01023022 |workers 33 000 420 430 am0,00 ES =
15 01002022 |warkers 57,000 430 420 5 243%
15 01042022 |workiers 73,000 420 420 4z 00|\ 7 153%
17 0102 |workens 43,000 480 430 smaoa| \ 4 ) 123%
1 0102 workens 45,000 450 430 e RN ' 17%




Not part of this PBC but nice to know

» Testing compliance in different countries Cq,, >OELV ™ S—

* The influence of measurement uncertainty on Cy,,,
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Example: measurements of n-heptane

(AIHA 2015 4t edition)

* 6 workers and 3 samples/worker

e US: TLV-TWA: 400 ppm (1640 mg/m3)=>1 W —

e Measurements based on HSE MDHS 72:

* Methods for the determination of hazardous substances. Volatile organic
compounds in air.

* Coefficient of variation (CV,): 0.12
* Relative expanded uncertainty = 2*CV, = 24%
=
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CeExtended

- Perzon | Uncertabnty-CHOELV]? e
)l c - L) I H —.A Ig n e r Group / CATELV? - =3 10 DELV CrExtended UnoertabntySOELV? ol st e
] . Pz 15% OELV
Version: 9.3.4- - =5 20 OELY
Samplad aibctance] H Paul Hewett) [AIHA-2015 de edition] (TLV TWA US) 04-06-2024
OEL 400,00 2
N ]
federence period OELY (R = hours 4= irtes
Daily Expreure duration SEG Persoral Alr Sampling sorieinit Do, active with
o appropriate, dange the default 420) A= methiod PRI
Relative expanded
Uncertainty (%]
ENMED (2001 6.1 g dorrmedia
) & Arrea @
SOMEC GuideSE 3 (2008)
23 wrs Conceriraticn oridenos range fUOL <5 L) of CfRp] In mg,fm3:
Person /|  (ME3SUNed CONCEMMTINGN | Total Sampling Duration | Worker's Exposurne time t LSy eI i athon OfR] | as % of green oell UL <= OELY, _
Date Group | I mgyfm3 (TS0 mirwtes]. {minutes) o to the QELV 3 & hours yellon cell, browm characters LOL <= OELV <101, AL e LER
o = sign bedore value in sefaut 430 Celauit 450 T period Ral cell <= OELY red calll LOL »= OELY, [t all= L
case of congerviration "l cell > OELY] |- red Aell > CELV brown celll LOL<D.
belora Lo imirntes)

1 01012021 [worker1 124,000 420 420 azom| | 124,00 \ ux [94.24 - 153,76] IETAN

3 01022001 [worker 1 2,000 420 420 azaoa| | 3,00 \ 152w [47.2% . 78,12 15.5%

3 01032021 |worker] 274,000 420 420 420,00 7400 5% [208.24 - 339,76] 4.9%

4 01042021 [worker2 44,000 4z0 4z0 420,00 44,00 1% (33,44 - 54,56 13.6%

5 01052001 | worker2 =000 4=0 40 480,00 =00 %, (5,08 - 5,52] 5%

6 01052021 |worker2 23,000 420 420 420,00 .m0 5.5% (1748 . 2852 7%

7 01072021 |workera 238,000 420 420 420,00 239,00 59.5% (151,64 - 296,35] T4.1%

5 01082021 [workera 24,000 420 420 420,00 54,00 235% (7144 - 116,55 291%

3 0102021 [workera 114,000 4z0 420 430,00 114,00 IEER [=6,54 - 141, 35 BN

10 01102021 [workerd 45,000 420 420 420,00 45,00 11.3% (342 . 55.5] 14%

1 01-11-2021 |workerd 52,000 420 420 430,00 53,00 133% [40,2% - 65,72 164%

12 01122021 [workerd 47,000 420 420 azapa| | 47,00 | 11% [35,72 . 58,7%] 14.6%

13 1012022 |workers 43,000 A0 420 smaoa| |\ 43,00 | o= |32.6% - 53,37] 13, 7%

14 o020 workers 23000 420 420 azmom| |\ 22,00 | = (24,32 . 39,52 9.5%

15 01022002 workers o7.000 420 420 amoma| |\ sron| ) maaw 72,72 . 10,23 01%

15 01042002 [workers 71,000 420 420 120,00 \ mam| [ 1maw [55.4% - 90,52 26

17 01052002 [workers 45,000 420 420 40,00 \ o] / 173% [37.24 . 60,76] 157%

15 01053022 |workens 45,000 420 420 mw! \ s=m|/ 12% [35,48 - 53,52 14.9%

(
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TLV-TWA =400 ppm | Compliance?

AIHA 2015
C95%,95% > 400 ppm

Clearly unacceptable
exposure profile

Testing the MIDSH, ENGBS 8 AIHA Cygy oy eXposure metrics
against the DELV [logarithmic scale)
L0
) E
3331 Bl
E 1o
o (3 EL 1-3-
é i
1
05 %, MILE o5, To% %, 950
BIEH {1977 ENEES: 3018 Al |20 5]
Testing the MIOSH, ENGBY B AIHA Cygy o exposure | frics
against the OELV (linear scale)
430
400
F 350
2 300
e (F EL g
§ 200
3 150
-:l.'
o
CIEN MLE O35, v CERI5%
MEGEH (AT ENSE-1E L LT F Y]
Decision ENEES CO5%, M0
Compliance
Preference i
dis ENGES 5.5.3 Compliance with periodic monitoring in 24 months




Example: measurements of n-heptane

EN 689 2018:A 2019

* 6 workers and 3 samples/worker
* NL: OEL-TWA,,:288 ppm (1200 mg/m3)=>1

e Measurements based on HSE MDHS 72:

* Methods for the determination of hazardous substances. Volatile organic
compounds in air.

* Coefficient of variation (CV,): 0.12
* Relative expanded uncertainty = 2*CV, = 24%
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CeEntended

LOHA

» Persan | Uncestabnty<HOELVT? S
ar- . L I H —A Ig n e r Group | CAOELV? - =3 1076 CIELV CreExtended Unoertabnty<OELV? Punllbmary tast He3
[ - = 15% OELY
Version: 9.3.4- - =5 20 OELY
Sampled sutstance| He Paul Hewett) [AIHA-2015 de edition] (TLV TWA US) | 04-06-2024
EL IEE OO 'md
N p
Rederence period CELY (Ao £ hours mirutes
k
Daily Exposure duration SEG Persoral Alr Sampling sorent tube, active with
i appropriate, dange the dedault 420) e methiod DRLETD
Reelativie exmanded
Unicertalnty (%)
EBMET (2071) 6.1 g formula
) & Arrex @
SOEC GuldeSE-3 (2008)
— ‘orkoers Comcentration  |Condidence range (LOL <o LAOL) of CiRg]) im mmgmi:
Pergon /| |Measured concentration | Total Sampling Duration ‘Wiorker's Exposune tme i L e Ty Rol az % of gresen oell UL <= OELY, ~
Date Group | I g {TS0] fmirntes) {mirutes) o g3 & haurs wellow oell, brown characters LOL <= DELV <UL, bl
[ < sign before value in Defauit 420 Default 420 el L cell <= CELY red cell LOL == CELV, o Bl 2L,
cage of concentration " cell = OELY b cell LOL<O
el L) frmimtes]

1 01013021 fwarker1 124, 000 420 420 430,00 124,00 |\ s |34 24 - 153 78] 53 4%

1 01022021 fwarker] &3, 000 420 420 450,00 &3 215% |47 2= - 72,12) T L%

3 01033031 fwarker] 374,000 420 420 0,00 17400 95,1% |20, 24 - 339.78] 113%

4 01-04-303 1 fwarkerz 44,000 420 420 50,00 4400 15,3% [33,44 - 54,58 15.5%

5 010502 ] |vciresrd B0 450 i ] B IE% |E|__|:|3 5_52' 34%

& 01053021 [warkerz 33000 420 420 420,00 FET ) |17,.42 - 22.52) 9.9%

7 01-07-3021 [workerd 139,000 420 420 4z0,00| 38,00 =% [121 54 - 296 28] 102, 5%

z 01082021 [worker 24, 000 420 420 5400 26% [71,44 - 115 55] 40 5%

3 01002021 [workerd 114, 000 420 420 450,00/ 114,00 3% [=5,54 - 141 35] 451%

10 01-10-302 1 [wrorkerd. 4%, 000 420 420 0,00 45,00 15,6% |34.2 - 55,5] 19.4%

11 01-11-3021 [workerd 53,000 420 420 0,00 53,00 124% |40,2% - §5,72) 5%

12 01-13-3021 [workerd 47,000 420 420 40,00 47 | 1a3% |35,72 - 55.28] 20.3%

13 000202 [wrowiver & 43,000 420 401 azom| | am | 1amx [32.62 - 53.32] 15, 5%

14 01022022 [workers 12000 420 420 am00] | o [ waw |28,32 - 39,53) 13.5%

15 01033002 [workers SF,000 420 420 azm| \ su [ 1T [73,72 - 120,23 41 5%

18 01-04-2022 [workers 73,000 420 420 amoon] |\ x|/ TI% |55,4% - 50,52) I 4%

17 0105300332 [workers 45,000 420 420 oo\ e 1TH |37,.24 - 50,76] IL1%

1= 01053032 [workers 45,000 420 420 0,00 \ 45 e s mmeen -

T

(




NL_OELV-TWA =288 ppm | Compliance?

Testing the NIOSH, ENGBS & AIHA Cygy oy eXposure metrics
against the DELV (logarithmic scale)

25331
10
S— T ]
g HLE
1

CO5 %, il LE C¥N, Tos CERS5%
WiaH ({157 EiiliiS-201 3 A He B8 &

Conceiration

Testing the NIOSH, ENGBI| } AIHA Cygy o expos| e metrics
against the { ELV (linear scale)

. 2331

[

—DEL g =
g o
3 150
sl
J ]

][ C)) ]H[A%;' L'.b-:h..MLI‘. CHR. % LI 05%

| |l M [1977) — AIHA[2805)

. ENEED CO5%, 0%
Decision o
IOHA Compliance
Preference is i .
OHSI dis Hon ENGES 5.5.3 Compliance with periodic monitoring in 24 months
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CeEntended

LOHA

. Person | UncertabntySHOELYT? S
ar- . L I H —A Ig n e r Group [ CADELV? - =3 1076 CIELV CeEntended UncertalntyoOELY? Prallr ey Lt W3
i - = 15% OELY
Version: 9.3.4- - =52 20 OELV
Sampled sutstarce| Heptane (Paul Hewett) [AIHA-2015 de edition] [TLV TWA US) | 04-06-2024
OELY TR0 g2
Rederence period OELY (Rp £ hours minutes
k
Daily Exposure duration SEG Persoral Alr Sampling sorent tube, active with
i appropriate, dange the dedault 420) e methiod DRLETD
Reelativie exmanded
Unicertalnty (%)
EMMED (201 6.1 g formmala 4%
) & Areex
SOEC GuideSE-3 [200E)
— Workers Workers Concentration  [Condidence range QUOL << LOL) of CiRp] in mg,m3:
~ Daily expomure durathon " . ~
Pergon /| |Measured concentration | Total Sampling Duration ‘Wiorker's Exposune tme i Concerirathon OfRg] |CRo] as % of gresen oell UL <= OELY, ~
Date Group | I g {TS0] fmirntes) {mirutes) o aligried to the CELV |72 mg/m & hours wellow oell, brown characters LOL <= DELV <UL, bl
o < sign bedore value in Dedauit 480 Default 420 ke B e | e ference periad o] |- green ol <= CELY red celll LCL »= CELY, o Bl 2L,
case of concentraticn ) " fred coll > OELV] |- red cell > CELY o celll LOL0
el L) imireses]

1 01012021 [worker] 124,000 420 40 420,00 12400 43,1% [54,24 - 153 78] 53,4%

2 01022021 [oriker ] 2,000 450 40 250,00 53,00 2L5%

3 01032021 [workes 374,000 420 420 250,00 174,00 55,1%
4 01043021 |warker 44,000 4= 40 430,00 44,00 153% Exceedance Of OELV

5 010502 ] |vciresrd B0 450 i ] B0, 00 00 IE%

& 010652021 [workers 33,000 420 420 420,00 FET =% H H bl ]
7 01072021 [worker3 135000 420 420 220,00 133,00 n% IS pOSSI e.

z 01052021 [workers 24,000 420 40 420,00 54,00 312 E%
] 01052021 [workers 114,000 450 40 250,00 114 00 39,56 [25,54 - 141 35] 491%
10 01-10-2021 [workerd 45,000 420 420 250,00 45,00 15,6% [34.2 - 55.5] 15,4%
1 01-11-2021 [worierd 53 000 420 420 220,00 53,00 12 4% |40.28 - 55,72] TLEN
it 01122021 [workerd 47,000 420 420 420,00 47,00 16,3% |35,72 - 58,28] 10.7%
13 01-01-2022 |workers 43,000 420 420 450,00 43,00 14.9% 3288 - 53.37] 155%
14 01022022 [woriers 32,000 420 4=0 220,00 32,00 11,1% |24.32 - 33 53] 13,5%
15 01082022 [worker s 7,000 420 420 220,00 57,00 1TE 173,72 - 130,23] A%
18 01042022 [worierss 73,000 450 40 250,00 73,00 53% 55,48 - 50,52] A%
17 01052022 [workers 45,000 420 420 250,00 43,00 1TH: [37.24 - 80,78] ILI%
1= 01062022 [workers 42,000 420 420 220,00 42,00 15,75 |35,43 - 53,52] 10.TH:




Substance name

BWStatv 3.1.0 =

Measurement unit

Backgrounds, details and consequences next Thursday in Theo's
presentation; session 11B Room 1872 (Exposure assessment).

Monte Carlo trials: 1e405
UTL,u : 285
cv,u : 0.0412

coverage interval : [EE Non-compliance?

exposure index : [ 0.91 , 1.

W3Vl (UEld) - DU.30 7
GSD (data): 2.273
Uerit = UT: 1.886

][C))‘.]H[A% UR (data) : 1.903
@ With measurement uncertainty (by Monte Carlo)
IOHA Monte Carlo trials: 1e+05
UTL,u: 285
OHSI cv,u:0.0412

coverage interval : [ 262 , 308 |
exposure index : [0.91,1.1]
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