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INAIL and crystalline silica monitoringINAIL and crystalline silica monitoring
Law No. 455 of 12 April 1943 extended the compulsory insurance against occupational 

diseases to silicosis.
The payment to INAIL of an additional insurance premium was due when workers were 

exposed to the risk of contracting silicosis.

In the 1980s, INAIL began to use personal sampling of respirable dust to assess exposure 
in the workplace, with the general approach still used today.

Act No. 145 of 30 December 2018: since 1 January 2019, the silicosis premium no longer 
has to be paid.

Today, the monitoring carried out by INAIL is aimed at raising awareness and supporting 
employers in the assessment of chemical risks.

Act No. 44 of 1 June 2020: work involving exposure to respirable crystalline silica dust 
generated by a work process was included in the carcinogens list and a limit value for 

occupational exposure was set at 0.1 mg/m3
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https://www.inail.it/cs/internet/home.html

All the measurements of worker exposure to respirable crystalline silica and respirable 

dust carried out by INAIL between 2000 and present have been collected in a database

All the measurements of worker exposure to respirable crystalline silica and respirable 

dust carried out by INAIL between 2000 and present have been collected in a database

The database is freely accessible on the INAIL portal:
https://www.inail.it/portale/prevenzione-e-sicurezza/it/come-fare-per/conoscere-il-rischio/banca-

dati-esposizione-silice.html

The database is freely accessible on the INAIL portal:
https://www.inail.it/portale/prevenzione-e-sicurezza/it/come-fare-per/conoscere-il-rischio/banca-

dati-esposizione-silice.html
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https://www.inail.it/portale/prevenzione-e-sicurezza/it/come-fare-per/conoscere-il-rischio/banca-dati-esposizione-silice.html

No. samples analysed 
for crystalline silica

No. samples 
collected

No. factories / 
construction sites

792782441064

INAIL Silica Exposure DatabaseINAIL Silica Exposure Database
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2-200
201-400
401-600
601-800
801-1100

Number of 
personal 
samplesSampler models

SamplingSampling

A feature of the INAIL database is the uniformity of sampling protocol and analysis method
and consequently the comparability of the measurement results 

All samplings were carried out by INAIL 
professionals, following the same sampling 
strategy and using the same sampler models

All analyses were performed 
by X-ray diffraction

in a single laboratory
(INAIL CTSS in Rome)

AnalysisAnalysis
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Report 2000-2019

A dataset of 7161 personal sample measurements of 

exposure, 273 static samples and quartz concentration in 

594 bulk samples collected in the workplaces during 

INAIL inspections conducted between 2000 and 2019 

have been used to prepare this Report

download at:

https://www.inail.it/portale/it/inail-comunica/pubblicazioni/catalogo-
generale/catalogo-generale-dettaglio.2022.02.silica-exposure-database-
report-2000-2019-.html
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B1 - QUARRYING OF MARBLE, GRANITE and other…
B2 - QUARRYING OF SAND AND GRAVEL
B3 - QUARRYING OF CLAYS, POZZOLANA AND FELDSPAR
B4 - QUARRYING OF PUMICE STONE
C1 - BITUMINOUS MEMBRANES
C2 - PAINTS, GLUES AND ADHESIVES
C3 - RUBBER, PLASTIC, ARTIFICIAL STONE
C4 - GLASS
C5 - REFRACTORIES
C6 - CERAMIC TILES
C7 - BRICKS
C8 - CERAMIC ORNAMENTAL ARTICLES
C9 - CERAMIC SANITARY FIXTURES
C10 - CEMENT
C11 - CONCRETE PRODUCTS
C12 - STONE WORKING
C13 - ABRASIVES
C14 - FOUNDRY SAND CORES
C15 - IRON AND STEEL INDUSTRY
C16 - FOUNDRIES
C17 - TREATMENT OF METALS
C18 - OVENS AND FURNACES
C19 - JEWELLERY
C20 - MEDICAL AND DENTAL INSTRUMENTS
C21 - DENIM SANDBLASTING
F1 - CONSTRUCTION
F2 - TUNNEL CONSTRUCTION, CONVENTIONAL EXCAV.
F3 - TUNNEL CONSTRUCTION, MECHANICAL EXCAVAT.
F4 – SAND BLASTING FOR BUILDING EXTERIORS

MANUFACTURING

QUARRYING 
AND MINING

CONSTRUCTION

CONTARP 2016 
classification of industries
in which exposure to RCS 
might be a risk

NUMBER of
SAMPLES 

COLLECTED
(November 2024)

INAIL
SILICA 

EXPOSURE 
DATABASE 
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C14 FOUNDRY SAND CORES: 
Production of foundry sand 

cores and moulds

C14 FOUNDRY SAND CORES: 
Production of foundry sand 

cores and moulds

example

CONTARP 2016 classification of job titles
in industries in which exposure to RCS might be a risk

designed with the aim of getting to a definition closer to the SEG 
definition, making the use of RCS exposure measurement data more 
effective in the risk assessment process
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PERSONAL SAMPLES
Data collected

PERSONAL SAMPLES
Data collected

…browsing the database……browsing the database…
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PERSONAL SAMPLES
Data collected

Job title (Occupation)

PERSONAL SAMPLES
Data collected

Job title (Occupation)… browsing the database …… browsing the database …
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PERSONAL SAMPLES
Data collected

Job title (Occupation)
Details

PERSONAL SAMPLES
Data collected

Job title (Occupation)
Details

… browsing the database …… browsing the database …
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C16.03.01 - Green sand plant operator

0.025

0.100

C16 - FOUNDRIESC16 - FOUNDRIES
C16.04.01 - Hand mould maker

0.025

0.100

C16.04.02 - Semi-automatic moulding machine operator

0.025

0.100

C16.04.03 - Automatic moulding machine operator

0.100

C16.04.04 - Moulding press operator

0.025

0.100

C16.04.05 - Core setter

0.025

0.100

C16.07.01 - Furnace charge / ladle crane operator

0.025

0.100

C16.07.02 - Furnace operator

0.025

0.100

… browsing the database… … browsing the database… 

EXPOSURE 
PERCENTILE

Respirable dust concentration
guide value recommended by ACGIH= 3 mg/m3

Respirable quartz concentration
OELV = 0.1 mg/m3



THE MEASUREMENT RESULTS THAT REPRESENT A

SIMILAR EXPOSURE GROUP (SEG)

ARE EXPECTED TO APPROXIMATE TO A LOG-NORMAL DISTRIBUTION
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Log-normal distribution of exposure data, by SEG
CONSTRUCTIONCONSTRUCTION

F1.07.03 Power-shovel / loader operator

GEOMETRIC MEAN GM=0.21 mg/m3

GEOMETRIC STANDARD DEVIATION              GSD=3.828



EN 689: 2018
Workplace exposure - Measurement of exposure by inhalation to chemical agents -
Strategy for testing compliance with occupational exposure limit values

STATISTICAL TEST

to check whether the exposure of a SEG complies with the OELV

• At least 6 measurements of exposure should be made

• COMPLIANCE: The test shall measure, with at least 70% 

confidence, whether less than 5% of exposures in the SEG 

exceed the OELV
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50th percentile=GM

84th percentile=GM·GSD

PkXi (mg/m3)k
1,4%0,0011
3,8%0,0012
6,1%0,0023
8,4%0,0034
10,7%0,0045
13,0%0,0046
15,3%0,0057
17,6%0,0058
19,9%0,0059
22,3%0,00510
24,6%0,00611
26,9%0,00612
29,2%0,00613
31,5%0,00614
33,8%0,00615
36,1%0,00716
38,4%0,00817
40,8%0,00818
43,1%0,00919
45,4%0,00920
47,7%0,00921

PkXi (mg/m3)k
50,0%0,01022
52,3%0,01123
54,6%0,01224
56,9%0,01325
59,2%0,01326
61,6%0,01427
63,9%0,01528
66,2%0,01529
68,5%0,01530
70,8%0,01731
73,1%0,01832
75,4%0,01833
77,7%0,01834
80,1%0,02135
82,4%0,02336
84,7%0,02837
87,0%0,03638
89,3%0,03739
91,6%0,03840
93,9%0,05441
96,2%0,06042
98,6%0,15343

Log-probability graph

1 – List the exposure 
data Xi in ascending 

order

2 – Calculate the 
probability Pk of not 

exceeding the 
exposure value

NON 
COMPLIANCE

more than 5% of 
exposure exceed 

the OELV
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NON 
COMPLIANCE

more than 5% of 
exposure exceed 

the OELV

COMPLIANCE WITH EN OELV
98.7% of measurements are lower than 0,1 mg/m3

NON COMPLIANCE WITH ACGIH TLV
81% of measurement are lower than 0.025 mg/m3

Log-probability graph
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0.029 mg/m3

0.028 mg/m3

0.018 mg/m3

0.030 mg/m3

0.062 mg/m3

0.049 mg/m3

FACTORY  AFACTORY  A

Example of sampling for exposure assessmentExample of sampling for exposure assessment

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9.03.02
Casting machine operator
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0,029 mg/m3

0,028 mg/m3

0,018 mg/m3

0,030 mg/m3

0,062 mg/m3

0,049 mg/m3

NON 
COMPLIANCE

more than 5% of 
exposure exceed 

the OELV

Exposure probabilityExposure probability

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9.03.02
Casting machine operator

FACTORY
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NON 
COMPLIANCE

more than 5% of 
exposure exceed 

the OELV

Exposure probabilityExposure probability

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9.03.02
Casting machine operator

In the INAIL Database 
all the measurements 
obtained for the same 

occupation are 
interpreted as if 

representative of a 
single SEG

In the INAIL Database 
all the measurements 
obtained for the same 

occupation are 
interpreted as if 

representative of a 
single SEG



COMPARISON OF EXPOSURE TO CRYSTALLINE SILICA

FOR THE SAME OCCUPATION IN DIFFERENT INDUSTRIES
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Maintenance 
mechanic / electrician

Maintenance 
mechanic / electrician

Comparison of exposures for the same occupation in different industries



ASSESSMENT OF RISK OF SILICA DUST EXPOSURE IN AN INDUSTRY

-

ALL OCCUPATIONS
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0.8

Probability of exposure to crystalline silica

for all the occupations in an industry sector

0.8
1.3
0.8
1.3
1.6

0.8
1.3
1.6
2.6

0.8
1.3
1.6
2.6
3.6

0.8
1.3
1.6
2.6
3.6
4.0

0.8
1.3
1.6
2.6
3.6
4.0
4.6

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES
PERCENT PROBABILITY

OF EXPOSURE HIGHER THAN OELV (0.1 mg/m3)
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0.8
1.3
1.6
2.6
3.6
4.0
4.6
6.1

0.8
1.3
1.6
2.6
3.6
4.0
4.6
6.1
7.2

0.8
1.3
1.6
2.6
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4.0
4.6
6.1
7.2
8.2

0.8
1.3
1.6
2.6
3.6
4.0
4.6
6.1
7.2
8.2

28.1

0.8
1.3
1.6
2.6
3.6
4.0
4.6
6.1
7.2
8.2

28.1
29.0

0.8
1.3
1.6
2.6
3.6
4.0
4.6
6.1
7.2
8.2

28.1
29.0
32.1

0.8
1.3
1.6
2.6
3.6
4.0
4.6
6.1
7.2
8.2

28.1
29.0
32.1
34.5

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES

C9. MANUFACTURE OF 
CERAMIC SANITARY 

FIXTURES
PERCENT PROBABILITY

OF EXPOSURE HIGHER THAN OELV (0.1 mg/m3)

Probability of exposure to crystalline silica

for all the occupations in an industry sector



OVERVIEW OF CRYSTALLINE SILICA EXPOSURE BY INDUSTRY
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B1 - QUARRYING OF MARBLE, GRANITE and other…
B2 - QUARRYING OF SAND AND GRAVEL
B3 - QUARRYING OF CLAYS, POZZOLANA AND FELDSPAR
C2 - PAINTS, GLUES AND ADHESIVES
C4 - GLASS
C5 - REFRACTORIES
C6 - CERAMIC TILES
C7 - BRICKS
C8 - CERAMIC ORNAMENTAL ARTICLES
C9 - CERAMIC SANITARY FIXTURES
C10 - CEMENT
C11 - CONCRETE PRODUCTS
C12 - STONE WORKING
C14 - FOUNDRY SAND CORES
C15 - IRON AND STEEL INDUSTRY
C16 - FOUNDRIES
C17 - TREATMENT OF METALS
C19 - JEWELLERY
F1 - CONSTRUCTION
F2 - TUNNEL CONSTRUCTION, CONVENTIONAL EXCAV.
F3 - TUNNEL CONSTRUCTION, MECHANICAL EXCAVAT.

Number of employees
in active enterprises

(ISTAT 2018)
6100
7200
1900

20900
33900
2100

19800
3600
6200
3800
5200

27500
34200

-
39300

649800
41700
44800

582100
800
400

CONCENTRATION THRESHOLD EXCEEDANCES

limit value (0.1 mg/m3) exceedances
RED BARS:
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Comparison of crystalline silica exposure in different industrial sectors

C5 – REFRACTORIES
C6 – CERAMIC TILES
C7 – BRICKS
C8 – ORNAMENTAL ARTICLES
C9 – SANITARY FIXTURES

C5 – REFRACTORIES
C6 – CERAMIC TILES
C7 – BRICKS
C8 – ORNAMENTAL ARTICLES
C9 – SANITARY FIXTURES

CERAMIC INDUSTRYCERAMIC INDUSTRY
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NON 
COMPLIANCE

more than 5% of 
exposure exceed 

the OELV

Comparison of crystalline silica exposure in different industrial sectors

CERAMIC INDUSTRYCERAMIC INDUSTRY

SETTLED   
DUST

SETTLED   
DUST

RESPIRABLE 
DUST

RESPIRABLE 
DUST

C5 – REFRACTORIES
C6 – TILES
C7 – BRICKS
C8 – ORNAMENTAL ARTICLES
C9 – SANITARY FIXTURES

C5 – REFRACTORIES
C6 – TILES
C7 – BRICKS
C8 – ORNAMENTAL ARTICLES
C9 – SANITARY FIXTURES
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NON 
COMPLIANCE

more than 5% of 
exposure exceed 

the OELV

B – MINING AND QUARRYINGB – MINING AND QUARRYING

SETTLED   
DUST

SETTLED   
DUST

RESPIRABLE 
DUST

RESPIRABLE 
DUST

Comparison of crystalline silica exposure in different industrial sectors



SILICA EXPOSURE DATABASE: POSSIBLE USES

EPIDEMIOLOGIC STUDIES

Occupation exposure described in 
terms of arithmetic mean of 

measured concentrations

Cumulative exposure is determined as the 
sum of the products of the arithmetic 
averages of the concentrations in the 
various occupations carried out by the 

worker and the relevant years of 
employment

RISK ASSESSMENT

Probability of exposure of the 
occupation described in terms of 
geometric mean and geometric 
standard deviation of measured 

concentrations
Compliance of the occupation with the limit 

value is assessed on the basis of a given 
probability of exceeding the limit value, 

assuming that the distribution of exposure 
measurements is log-normal



If you need any further information, feel free to contact me at
m.mecchia@inail.it

INAIL Silica Exposure Database


