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EN-689 2018:2019 - ANNEX D

Annex D : Exposure pattern, OELV reference period and sampling duration
Total Sampling Duration (TSDmax) applies for the full work shift (WS)
TSDmax =WS=0ELVref . And therfore C1=C5 should not exceed OELV
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Workplace factors are constant during work
shift

Annex D. a) Workplace factors are constant during the full work shift (WS)
Measure during one or more periods of exposure

Total sampling duration (TSDmin) should be a minimum of 2 hours

Exposure of the sampling period C(TDSmin) = the full work shift exposure Cws
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Figure D.1 5 WS
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Workplace factors are not constant during
work shift

Annex D. b) Workplace factors are not constant during the full work shift Annex D. b) Workplace factors are not constant during the full work shift (WS)
(1W1§) T 1) Exposure is high during a part of shift
| B SneiEs GNTINE S P RIS Only the period (4) of highest exposure (TSDhe) is measured

Establish that the exposure for the rest of the shift is zero : . o ; &
Only the period (3) of exposure (TSDpe) is measured Assume that C(TSDhe) applies for the full work shift exposure Cws

Exposure of the full work shift exposure: Cws=C(TSDpe)*TSDpe /WS C A
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Workplace factors are not constant during
work shift

M u Iti ple ex pos u re profi Ies d u ri ng the énngx D.2 b) Workplaqe factors are n_ot consta.nt during the wqu shift (WS)
) Single exposure profile repeated n times during the whole shift
H Measure for the period of highest exposure (TSDHE) if based on the basic characterization, this
WhOIe Sh Ift- period of the highest exposure can be reliably determined. This exposure is assumed to apply
for the period of exposure.
C A 1 NOTE In this situation special attention is paid to peaks of exposure (referred to 5.1.1).
Cws= C(TSDhe)
‘ C
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Workplace factor (task) differs from
Reference Period

Combined Annex G and D.3 b)

Tasks and sampling duration (TSD) longer than the reference period (RP) of the
C A OELV (shift or short term) TS0
1 C A CRP - CTSDX RP (Gl)
P 1
—l
\ o
2 t
IOHA Key 1 TSD=RP 2 t
| . Key |= \ -
D C exposure concentration 2 task _
I05A ] C exposure concentration 1 RP
t time Figure D.7 t time 2 TSD = task
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Introducing: IH-Aligner v 9.3.4-light
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IH-Aligner deals with differences between
sampling, task and OELV duration

Calculating the correct TWA for exposure
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Example 1
Shift duration 8 hours = sampling time
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Example 2

Shift duration 8 hours = sampling time < 8 hours

Annex D. a) Workplace factors are constant during the full work shift (WS)
Measure during one or more periods of exposure
Total sampling duration (TSDmin) should be a minimum of 2 hours

FExnosure of the samnlinoe neriod CITDSmin) = the full work <hift exnosure Cws

k| k| k| k|
el A chr WS Wt Comioenirathom
Persan j  |MeRned CONCEMIANON | Taga) Sampling Durathon Wiorker's Exposune time 1 oy = 4 Cancerirathan OFp] |CiFo] as % o
Date Group [ L (TS {mireutes) imirees) E.:..- aligred to the OELV [400 pom 2 howrs
o i sign bedore value in Detault 420 Detault 430 T e T | ederence periiad $8gi) |- green cell <= CELY
case of comceniration tll |:".d.:ﬂ| = CELV] resd oedl = CELY
bedicra L) imirarhes]

1 Q1-00-200] ik 124 000 120 EEialin u] 124,00 F'%:
i Q10000 ] | ear ] B3 000 240 LB 53 00 15 2%
3 Q10300 ] ke ] ST 000 150 EEialin u] T400 25 %

4 D106 ] | Wi ar s 44 o0 350 LB 44 00 10

5 0105103 1 | workerd EO00 4300 4E0 00 £00 %

- T T L meedl |< Y R - \ >| i e T Lol

B
IOH A Key r
C exposure concentration 2 TSDmin=2h
t tlme 3 and 4 TSDmin = 1 h+1 h
OHSI -
Figure D.1 5 WS
B(OHS PBC 4 Sampling and strategy Robbie Emonds, Peter van Balen, Theo Scheffers 10



TOH A

3 o | eS| Dl
IOHA

OHSI

B(®HS

A B W R

Example 3

Shift duration 8 hours = exposure time 2 hours (3)

Annex D. b) Workplace factors are not constant during the full work shift

(WS)

1) Exposure occurs during a part of shift

PBC 4 Sampling and strategy

Figure D.2

Robbie Emonds, Peter van Balen, Theo Scheffers
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Example 4

Shift duration 12 hours = sampling time
Annex D : Exposure pattern, OELV reference period and sampling duration
Total Sampling Duration (TSDmax) applies for the full work shift (WS)
TSDmax =WS=0ELVref . And therfore C1=C5 should not exceed OELV
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5 WS
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1 TSDmaX = WS
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SEG validation using sampling
Purple is basic characterisation

1. ldentify the SEG to profile.

* Stratify workers and time periods (maximise variability) or
* Select randomly workers and random time periods.

Perform sampling.
Determine if the data fits a lognormal or normal distribution.

-l

Determine overall and subgroup compliance
5. Make a decision on validity of the exposure profile and the SEG.

1IoH% 6. Refine the SEG if necessary.
O
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Measurement uncertainty U

-
N

Exposure

\ TWA* (1 + U)

L
TWA

TWA* (1 - U)

INTERNATIONAL ISO
STANDARD 20581
EUROPEAN STANDARD EN 482

NORME EUROPEENNE
EUROPAISCHE NORM March 2021

Workplace air — General
requirements for the performance of
procedures for the measurement of
chemical agents

Air des lieux de travail — Exigences générales concernant les
performances des procédures de mesure des agents chimiques

1 U=2-CV;

Robbie Emonds, Peter van Balen, Theo Scheffers
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U = Expanded uncertainty

EN-482 (2021) EN 5.4.6 Tabel 1 Expanded uncertainty requirements for
measurements for comparison with limit values and periodic measurements

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
e long-term 0,5 times to 2 times limit <30 %
value

OHSI
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IH-Aligner deals with measurement uncertainty

* individual measurement compliance tests
e action level tests
* preliminary, screening tests (3 to 5 measurements)
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