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Respirable Crystalline Silica

carcinogenicity
e |ARC Monograph vol. 68 (1997)

- There is sufficient evidence in humans for the
carcinogenicity of inhaled crystalline silica in the form of
quartz or cristobalite from occupational sources

— There is sufficient evidence in experimental animals for the
carcinogenicity of quartz and cristobalite.

e |ARC Monograph vol. 100C (2009)

— Established mechanistic event: Impaired particle clearance
leading to macrophage activation and persistent
inflammation

— Anincreased risk of lung cancer was observed across various
industries and processes

— The Working Group reaffirmed crystalline silica dust as a
Group 1 Carcinogen
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Developments in exposure limits
Respirable Crystalline Silica

Europe
— SCOEL 2003 Occupational Exposure Limit Value OELV 0.100 mg/m3

— Health Council of The Netherlands and Nordic Expert Group 2024 Health-Based
Calculated Occupational Cancer Risk Value (HBC-OCRV) 0.0363 mg/m?3

USA
— ACGIH 2010 Threshold Limit Value (TLV) 0.025 mg/m3

— OSHA 2019 Permissible Exposure Level (PEL) 0.050 mg/m?3 with an action level for
respirable 0.025 mg/m?3

Australia
— WorkSafe 2020 workplace exposure standard (WES) 0.050 mg/m?3

— WorkSafe 15t July 2024 ban on manufacture, supply, processing and installation of
engineered stone benchtops, panels and slabs
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IMA Europe
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IMA Dust Monitoring Programme

Goals and minerals covered

To have (statistically) reliable exposure data
To be able to discuss with authorities on new/future exposure
limits
To develop prevention strategies to reduce exposure (develop
prevention culture)
To improve compliance with current exposure limits

— Onindustry level

— On company level

To be used as a resource for exposure assessment for future
epidemiological studies

To check effectiveness of implemented control measures
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Lines of communication

Submit data
Company | 1 IRAS/NECORD
i Company report
for every
Feed back campaign Add data
- Report
- Debriefing
meetings
IMA-Europe - Exposure database
Reporting

Analyses of pooled data

l eports 2007, 2008, 2009, 2011, 2013, 2015, 2017, 2019, 2022, 2024

Presentations at conferences IOHA, ISEE, EPICOH, IP, DOHS, X-conferences, AIRMON

Scientific papers:

Zilaout, Vlaanderen, Houba, Kromhout. Database paper. Int J Hyg Environ Health 2017

Zilaout, Houba, Kromhout. Trends paper. Occupational and Environmental Medicine 2020

D’Errico, Houba, Kromhout. New EN689 a better standard to test compliance? Annals of Work Exposures and Health 2022

Zilaout, Houba, Kromhout. Trends in variability. Annals of Work Exposures and Health 2023

Blagrove-Hall, Houba, Kromhout. Meteorological conditions and exposure. In preparation 2024




Status of IMA-Dust Monitoring Programme

22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
report 2015 report 2019 repor 2024
summer |winter 11-| summer |winter 12- summer |winter 13-| summer |winter 14-| summer |winter 15-| summer |winter 16-( summer |winter 17-| summer |winter 18- summer |winter 19-| summer |winter 20-| summer |winter 21-| summer |winter 22-| summer |winter 23- Total
11 12 12 13 13 14 14 15 15 16 16 17 17 18 18 19 19 20 20 21 21 22 22 23 23 24
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Available data per September 2024

2024)

47 campaigns (2000

36 companies; 178 work sites

23 countries
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434 .
323 Available data per country
Eii Respirable Respirable More recent | Respirable Respirable
E&E dust (%) quartz (%) dust (%) quartz (%)
EE; Belgium 2,188 (4.4) 2,056 (4.6) Austria 184
a3 Denmark 294 (0.6) 294 (0.7) Bosnia 66 18
:ﬁ: Finland 1,290 (2.6) 939 (2.1) Czech Republic 419 419
i'ﬁ France 8,463 (17) 7,106 (16) Hungary 39 34
EE‘.;: Germany 4,973 (10) 4,914 (11) Poland 456 456
=sse Greece 740 (1.5) 246 (0.6) Russia 891 891
; ::ci Iltaly 4,751 (9.5) 4,215 (9.5) Slovakia 161 161
< Netherlands 3,061 (6.2) 2,062 (4.7) Turkey 850 835
434 Norway 1,688 (3.4) 724 (1.6) Ukraine 718 716
‘@ :g Portugal 820 (1.7) 812 (1.8) Total 3,784 (8) 3,683 (8)
iiZues Spain 8,022 (16) 7,651 (17)
: ::.::';; Sweden 1,036 (2.1)  1,035(2.3) No new data in 5 countries
. ‘.‘E Switzerland 0 84 ((0.2) + Greece only respirable dust
e nd

United Kingdom 8,675 (17) 8,543 (19)
Total 46,001 (92) 40,681 (92)
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additional criteria 26 measurements

duration 4-10 hours (calculation of
per cell for compliance testing EN

N >5; K2>2; at least one K with
repeats (calculation of probability of
Data not fulfilling Type IIA criteria
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Conclusions
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e Meteorological conditions on measurement days

were largely similar as on non-measurement days
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e Relatively small differences (less than 10%) in dust
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and quartz concentrations over various

temperature, precipitation and wind speed ranges

e

'WE |

e Only outdoor meteorological conditions could be

linked while most measurements were likely done

indoors within IM-DMP
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e Based on this study recording outdoor and indoor

meteorological data during dust measurements

seems warranted
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individual on a randomly selected day is greater

(between-worker variance and within-worker
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0%

= Average concentration over Monday and Friday ‘
L 2
N—
]
i
9

worker

@ Concentration on Friday

Example 2: large within worker variance (OEL
0 individual’s average exposures exceed OEL = overexposure

.
L]
4
10 samples exceed OEL - exceedance = 50%

B Concentration on Monday
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Temporal trend in percentage of cells with

probability of overexposure >5%

(respirable quartz) (Type lIl)

~—&— 0OEL=0.025 mg/m3

—&— OE[=0.05 mg/m3

—+— OEL=0.1 mg/m3
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Conclusions on exceedance
IMA DMP database (Type II)

e Probability of exceedance >5% for respirable quartz
has been considerably higher (26%-64%) than
probability of exceedance for respirable dust (6%-28%)

e (Clear downward temporal trends have been shown in
percentages of cells with exceedance >5% for both
respirable dust and respirable quartz

e Currently, trends of >5% exceedance of OELV
respirable dust have stabilized (campaigns 42-46). For
respirable quartz trends of >5% exceedance of OELV
respirable crystalline silica are slightly increasing.

Institute for Risk Assessment Sciences



both respirable dust (5% and 26% vs. 3 and 17%) and

overexposure >5% compared to exceedance >5% for
respirable quartz (27% - 65% vs. 18 and 48%)

stable for respirable dust but has started to slightly

increase for quartz

Conclusions on overexposure
IMA DMP database (Type Ill)
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e Considerably lower percentages of cells with
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Change in hot spots by mineral

campaigns 41-46 versus campaigns 35-40
for OEL quartz of 0.05 mg/m3

® non-compliant no ppe

overall (previous) (1091
overall (recent) (891

silica (previous) (699)
silica (recent) (577)

clay (previous) (145
clay (recent) (91

feldspar (previous) (54
feldspar (recent) (49

kaolin (previous) (32)
kaolin (recent) (43)

bentonite (previous; {g}

bentonite (recent

mixed (previous) (108
mixed (recent) (93

other (previous) (46
other (recent) (38

non compliant some ppe

—

Brrrrr
SIS

WSS T

rrr
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Change in hot spots by job

campaigns 41-46 versus campaigns 35-40
for OEL quartz of 0.05 mg/m?

m non-compliant no ppe non compliant some ppe 7 non compliant 100% ppe  m compliant

overall (previous) (1091)
overall (recent) (891)

quarry operator (previous) (114)
quarry operator (recent) (81)

crusher operator (previous) (28)
crusher operator (recent) (22)

wet process operator (previous) (70) ooy
wet process operator (recent) (65)

dry process operator (previous) (100) !'/////////// 17774
dry process operator (recent) (86) '////(/////)//////I///
|

'////r///// L Ld
(ST ELS SIS

miller operator (previous) (52)
miller operator (recent) (53)

bagging worker (previous) (132)
bagging worker (recent) (99)

(IS TSI SIS IS,
(WSS

transport worker (previous) (153) /.
transport worker (recent) (114) 7.

foreman (previous) (107)
foreman (recent) (72) v/,

maintenance worker (previous) (168) s

maintenance worker (recent) (141) SIS IT,

multi-skilled worker (previous) (41) J SIIIIIIIIIY,
multi-skilled worker (recent) (59) PP

laboratory worker (previous) (120) Y7
laboratory worker (recent) (92) 7777

plastification worker (recent) (6) | |
plastification worker (recent) (6) [/rrrvryrrrsrs .’/////(’/////.’/’//)(’/’”’.””’ (Ll bbbl dtitid)
I } + { } ! + f + { |

0 10 20 30 40 50 60 70 80 90 100
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Hot Spots

campaigns 41-46 versus campaigns 35-40
for OEL quartz of 0.05 mg/m?3

e Overall percentage of compliant cells (67%) has slightly
decreased in comparison with ‘previous’ campaigns (70%)

e Percentage of non-compliant cells where no personal protection
equipment was used decreased as well from 12% to 11%.

e Decrease in non-compliant hot-spots without use of personal
protection equipment for almost all mineral types except for
‘silica’ (no change) and ‘mixed minerals’ (2% increase)

e Percentage non-compliant cells in ‘recent’ campaigns varied from
3% (other minerals’) to 38% (‘silica’)

e Overall increase in use of PPE during measurements (46% in
‘recent campaigns’ versus 40% in ‘previous’ campaigns)

114k

11!
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Hot Spots

campaigns 41-46 versus campaigns 35-40
for OEL quartz of 0.05 mg/m?3

Increase in non-compliant hot-spots without use of
personal protection equipment visible for ‘crusher
operator’, ‘wet process operator’ and ‘transport worker’.
For ‘bagging worker’ it stayed constant at 15%. For other
jobs the hot-spots declined

Percentage of all non-compliant cells across job titles
currently varies from 10% (‘quarry operator’ and
‘foreman’) to 100% (‘plastification worker’).

Jobs ‘plastification worker’, ‘bagging worker’ and
‘crusher operator’ continue to have the most non-
compliant cells, while the jobs ‘quarry operator’ and
‘foreman’ were most frequently compliant.
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Temporal trends in respirable dust
concentration in mg/m?3
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Temporal trends in exposure
concentrations by time period (Type Il)
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23at Temporal trends in exposure
concentrations by mineral (Type I1)

Respirable dust Respirable quartz

Trend per Trend per

N sites| N obs. | CM GM campaign|N sites Nobs. | M GM campaign

2002 | 2023 (%) 2002 |2023 (%)

-3.1*** | 160 -2, 3***

167

silica 84 |21,959] 026 | 0.08 | -27%** | 82 |21,827| 0.016 [0.007| -1.9%**
Clay 21 [ 5039 | 034 | 008 [34*** | 21 [ 5,035 | 0.028 |0.006
2 BT 12 | 1400 | 028 | 043 | +10 | 12 | 1,454 | 0.026 [0.002
= Kaolin 11 | 1,504 | 054 | 022 | 2.2*** | 11 [ 1,506 | 0.009 |0.004] -2.2%*
Talc 8 | 1,262 | 054 | 020 | 23***| 5 | 94 | 0.001 |<0.001
o 4 | 402 | 022 | 040 | +15* | 3 | 90 | o0.009 [o011] +05
Ve 28 [3922] 121 | 008 28 | 3,854 | 0.020 [0.006] -2.7%**

47 | 5307 | 0.86 | 0.14 - 41 | 3,377 | 0.011 | 0.002
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e Future lowering of EU OELV from 0.100 mg/m?3
to 0.050 mg/m?3 or maybe even 0.025 mg/m?3

e Monitoring lower concentrations of quartz and
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15-25%
exceedance
60-70% non-
compliance

|

;2018

- UTL

- UTL

Compliance Test -~ Exceedance 95%
Campaign Number
Compliance Test =~ Exceedance 95% == UTL
Campaign Number

Campaign Number

Compliance Test -~ Exceedance 95%

and lower QELV?

4 5 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 4041 42 43 44 45 46
4 56 7 8 9 1011121314151617 18 192021 222324 252627 282930313233 343536 37383940414243444546

Consequence EN 689
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~30% (OELV 0.050 mg/m?3) or ~50% (OELV 0.025
mg/m3)
Back at the levels when IMA-DMP started!

needed to be able to monitor lower

e Non-compliance will increase substantially with
concentrations of RCS/Quartz

e New sampling and analytical techniques will be

Consequences of future EU-limit
and new EN 689 statistical test (UTLy ;)

Institute for Risk Assessment Sciences
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Percentage of quartz measurements
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(total =2 6) and being able to perform the statistical
become even more necessary to enable pooling of
measurements for statistical testing across

e Allowing minimal 3 samples per job per campaign and
with OELV increases with additional measurements

e Make the requirement of 6 samples per job per
e However, as we showed probability of compliance
e Also, strict registration of unique Worker IDs will

S o
O o S
+ O ) &
(T ~ v
o Z = ;
°Z HIE
© smmm — o
T C & 2 :
© s— 6 | -
S B n 2z A >
Q. — L MW 9
O W ¢
S £8 g% > 4
- lMW A hw |M% K
C 5 g > 5 >
N c © c K
c < 20 R = 20 .
w © 8 3 E = 3 o
c 35 557 888¢ §
o o m O P
3
e
a&Add.ﬂﬂM..o:_

.c-.‘...a.w““nuu

Q%o: e u"uno.uua“o o hés

IR 111111 1 TR B

Fod -t 11T LR i ”J.ancﬁ.OCt.OOOOC A A 11
R »‘.‘..Q‘ 'Y AR \osoﬁo...ﬁ.... SR .C“

qov.‘.. ’ *.’ ...
SRR I I R
u..nubtbu.lotloﬁonn .t".e**...-
VR



Y RBWSEVWE oL a
10.’...

1L
"T1d.

1l

11l
1T 1)

s

T LA
i

y”

Overall conclusions (1)

Largest multi-company multiple-site coordinated dust
monitoring programme in Europe (and probably the
world); serves as good example of how hazardous
exposures should be periodically monitored and
consequently be controlled

Data management and quality control is at a high
level, but some sites have been less consistently
reporting worker ID’s

Result is a unique, very rich and promising database,
that provides excellent insight in (changes in)
occupational exposures to respirable dust and quartz
within European industrial minerals producing industry

Institute for Risk Assessment Sciences



Overall conclusions (2)
in exposure levels for period 2002-2021 both for

exposure to respirable dust and quartz of
trends were not constant and have been going and

respectively -3.1% and -2.3% per half year; these
down

overexposure >5% for exposure to respirable dust
is no longer decreasing during most recent
sampling campaigns. For respirable quartz a slight
increase in exceedance and overexposure has
become visible

e Statistically significant overall downward trends
Number of cells with exceedance and

°
Institute for Risk Assessment Sciences
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respirable dust and respirable quartz must be
closely monitored and followed-up and once
database are distinctive and without equal in the
field of occupational health and safety

more shows the value of IMA-DMP

participation in the near future
e |MA-Dust Monitoring Programme and resulting

Overall conclusions (4)
e |dentification of recent changes in exposure to
* Protocol needs adaptation to allow increased
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