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Aims and Objectives 

This Silica Baseline Survey aims to develop baseline intelligence on exposure and control of respirable crystalline silica 
in key industry sectors. These sectors are: 

n	 Brickworks and Tile Manufacture 
n	 Stonemasonry 
n	 Quarrying 
n	 Construction 

The objectives are: 

1) to establish whether exposure control practices (both the application of engineering controls and the use of RPE) 
are adequate to reduce exposures below the WEL for RCS 

2) to form an opinion about the long-term reliability of the controls 
3) to identify common causes of failures of exposure control 
4) to provide data by which the effect of HSE interventions can be assessed. 

This annexe to the main SBS report includes the site visit data and detailed discussion of observations in the 
brickmaking sector. 

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its contents, including any 
opinions and/or conclusions expressed, are those of the author alone and do not necessarily reflect HSE policy. 
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EXECUTIVE SUMMARY 

Aims and Objectives 
This Silica Baseline Survey (SBS) was commissioned to develop baseline intelligence on 
exposure and the control of respirable crystalline silica (RCS) in key industry sectors.  These 
sectors are: 

Brickworks and Tile Manufacture 

Stonemasonry 

Quarrying 

Construction 

The objectives were: 

1) to establish whether exposure control practices (both the application of engineering controls 
and the use of respiratory protective equipment (RPE)) are adequate to reduce exposures 
below the Workplace Exposure Limit (WEL) for RCS 

2) to form an opinion about the long-term reliability of the controls 

3) to identify common causes of failures of exposure control 

4) to provide data by which the effect of HSE interventions can be assessed. 

This report draws together the main points from the reports of the work in the four sectors.  It 
was not the intention to compare the performance of the sectors or to draw comparative 
conclusions, although some common themes emerged.  Full details of the SBS work in each of 
the sectors are shown in the sector-specific annexes to this report. 

Method 
A total of 38 assessment visits were made across the four sectors and some data from recent 
HSE enforcement visits were also used. RCS and respirable dust exposures were monitored at 
each location and structured qualitative assessments were made of the effectiveness and 
robustness of the engineered exposure controls and of the RPE use.  209 new exposure 
measurements were made, plus 48 static (background) measurements.   

Main Findings-common issues. 
The results of measurements for the SBS made between 2005 and 2008 suggest that in all the 
four sectors examined actual RCS exposures may be higher than earlier HSE estimates and 
industry estimates made as a response to the questionnaire issued before the HSE Regulatory 
Impact Assessment was prepared.  

In many locations there is still a need to bring assessments under the Control of Substances 
Hazardous to Health (“COSHH”) Regulations for tasks that cause RCS exposure to a standard 
commensurate with the risks from exposure.  

In every sector where RPE needs to be used to control exposure more robust policies are needed 
to ensure that fit testing is performed and that staff training is adequate to ensure the necessary 
level of protection. 

Many employers in the Brickmaking and Quarry sectors have invested significantly in exposure 
control measures.  Some items of construction plant and machinery have also been modified to 
minimise exposure, but very little progress is evident in the stonemasonry sector. 
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Tools designed to be compatible with dust-suppression should be developed or adopted, e.g. 
powered by compressed air or by electric motors useable in wet conditions.  Introduction of 
water-based dust suppression systems will require parallel modifications to personal protective 
equipment (PPE) (i.e. to accommodate wet work) and drainage arrangements to cope with stone 
dust in workshop run-off. 

In parallel with improved dust suppression greater expertise needs to be applied to the selection, 
performance and maintenance of other engineering control measures (e.g. LEV.)  The suppliers 
of LEV also need to improve the standard of their offerings. 

The expertise applied to the selection, training, cleaning and use of personal protective 
equipment requires upgrading in the same way as control expertise needs improving. 

Initiatives are still required to improve industry knowledge of control measures and the revised 
WEL. 

The Construction sector is so diverse that detailed recommendations are not made.  The 
general recommendations made above apply, however. 

Silica exposures were relatively well controlled at the Quarry sites visited. Improvements in 
COSHH assessments and the way they are used might help ensure that exposure controls are 
better maintained. 
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Table 1: Summary of SBS data: Brickmaking sector 

Site Activities Control 

Samples 
collected 

Number of measurements (8-hr TWAs) Competency 
Descriptor Ratings 

Material type 
RCS Respirable Dust 

strategy 

Personal Static ≥0.3 
mg.m-3 

0.3>x≥0.1 
mg.m-3 

Highest 
exposure 
mg.m-3 

Exposure 
above 

4 mg.m-3 

Highest 
exposure 
mg.m-3 

Control RPE 

B1 A W 5 3 0 0 0.099 4 2 

B2 A LEV, RPE 9 2 0 5 0.23 0 2.2 4 2 Argillaceous rocks: clay, 
shale and slate 

B3 A LEV 5 2 0 2 0.198 0 1.236 4 2 Coal measure shale, clay 
B4 D LEV 7 3 0 3 0.214 0 1.37 4 3 
B5 B N/A 9 2 0 0 0.092 0 0.845 3 N/A 
B6 E 7 2 0 5 0.24 0 3.31 3 2 Clay, Hoffman kilns 
B7 F & A LEV & W 11 1 1 3 0.357 0 1.12 3 3 “clay” 
B8 C N/A 7 0 0 0 0.092 1 4.97 3 3 Sand, silica sand 
B9 B 10 4 0 0 0.09 0 0.75 3 2 

B10 W Visit postponed 
indefinitely 

B11 A 27 25 4 5 0.79 3 11.06 N/A N/A Clay, shale 

Totals: 97 45 5 23 4 
Percentages: 5% 24% 4% 

Activity: A: Extruded clay brick production, B: Hand made bricks, C: Concrete bricks, D: Clay & terracotta products, E: Fletton process / London 
bricks, F: Soft clay brick production 

Control strategy: Silica Essentials Control approaches: W = Water suppression, LEV = Local exhaust ventilation 

33 





Control strategy: Silica Essentials Control approaches: W = Water suppression, LEV = Local exhaust ventilation, LEV = Local exhaust ventilation 

Table 3: Summary table of SBS data: Stonemasonry sector 

Site Activities Control 

Samples 
collected 

Number of measurements (all 8-hr TWAs) Competency 
Descriptor 

Ratings Material type 
or comment 

RCS Respirable Dust 
strategy 

Personal Static ≥0.3 
mg.m-3 

0.3>x≥0.1 
mg.m-3 

Highest 
exposure 
mg.m-3 

Exposure 
above 

4 mg.m-3 

Highest 
exposure 
mg.m-3 

Control RPE 

S1A C RPE & LEV 4 3 4 0 7.8 4 34 0 2 SS & LS 
S1B C RPE & LEV 2 1 0 <LOD 2 23.8 1 2 LS 
S2 A & C LEV 5 0 0 0 0.08 0 2.32 1 N/R 

S3 A, B, C & 
D RPE & LEV 7 0 0 3 0.16 0 2 2 2 

S4 A, B, C & 
D RPE & LEV 6 0 0 1 0.12 0 0.97 1 2 

S5 A & C RPE & LEV 4 0 0 0 0.07 0 2.14 1 2 Granite 
Mostly 

S6a A, B & C RPE 6 0 1 0 0.90 2 6.41 limestone, 1 
granite 

S6b A, B & C LEV 3 0 0 1 0.215 0 1.87 N/A 
S7 A & C RPE & LEV 6 2 0 2 0.25 N/a N/a 4 4 Granite 
S8a A & C W 7 0 0 5 0.18 0 0.53 3 2 

S8b A, B, C & 
D LEV & RPE 7 1 5 1 1.91 2 32.54 N/A N/A 

S9 A & C RPE, LEV & 
W 3 4 0 0 <LOD 1 11.54 2 2 

Zero-silica 
stone 

suspected. 
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Site Activities Control 

Samples 
collected 

Number of measurements (all 8-hr TWAs) Competency 
Descriptor 

Ratings Material type 
or comment 

RCS Respirable Dust 
strategy 

Personal Static ≥0.3 
mg.m-3 

0.3>x≥0.1 
mg.m-3 

Highest 
exposure 
mg.m-3 

Exposure 
above 

4 mg.m-3 

Highest 
exposure 
mg.m-3 

Control RPE 

S10 A, C & D RPE, LEV & 
W 5 0 0 0 0.065 0 0.64 3 N/R Sandstone 

S11 A, B, C & 
D RPE & W 8 0 1 2 16.25 2 43.5  

S12 A & C LEV & W 3 2 1 1 1.01 0 2.61 1 2 Sandstone 
S13 A, C & D LEV 4 4 1 0 0.85 1 16.73 3 2 Sandstone 
S14a  LEV & RPE 6 1 2 4 0.4 5 10.9 Granite 
S14b  LEV & RPE 3 1 2 0 0.69 1 9.77 

S14c W, LEV & 
RPE 5 3 0 2 0.15 0 1.73 3 2 Post 

improvements 

Totals: 94 22 17 22 20 
Percentages: 18% 23% 21% 

Activity: A: Primary / secondary sawing B: Boring, polishing (static) C: Cutting / polishing (hand-held).  D: Chiselling (manual / pneumatic). 

Control strategy: Silica Essentials Control approaches: W = Water suppression, LEV = Local exhaust ventilation, LAD= Local Air Displacement  
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Table 4: Summary table of SBS data: Quarry sector 

Site Activities Control 
Samples collected 

Number of measurements (8-hr TWAs) Competency 
Descriptor Ratings 

Material type 
RCS Respirable Dust 

strategy 

Personal Static ≥0.3 
mg.m-3 

0.3>x≥0.1 
mg.m-3 

Peak 
exposure 
mg.m-3 

Exposur 
e above 

4 mg.m-3 

Peak 
exposure 
mg.m-3 

Control RPE 

Q1 A, C & D 8 1 0 0 0.03 0 0.71 3 2 Quartz-veined 
Dolerite  

Q2 A, B & D 15 2 0 2 0.18 0 0.76 2 2 sandstone 
Q3 A W 13 0 0 0 0.05 0 0.51 4 N/R Sandstone, coal 
Q4 A 3 1 0 1 0.19 0 0.41 1 2 Sandstone 
Q5 A, B& D 7 0 0 1 0.16 0 0.59 2 2 N Wales slate 
Q6 A & E LEV 4 2 1 3 0.79 0 2.52 3 2 N Wales slate 

Q7A & B D W, 6 2 0 2 0.15 0 1.39 3 2 Silica sand 
Q8 A, B, W, LEV 3 1 0 0 0.06 0 0.22 2 2 Greywacke 

Totals: 61 9 1 9 0 
Percentages: 2% 14% 

“Average:” 2.5 2.0 

Activities: A Extraction of stone, B Primary crushing at face C: Primary crushing remote, D Secondary crushing and screening, E Sawing & splitting 
slate. 

Control strategy: Silica Essentials Control approaches: E: (2) Engineering control, C (3) Containment, R: RPE. 
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Table 5: Data from ONS summary of employment statistics, 2005 – local units by employment size band (from table A2.1) 

Activity: Division 45, Construction: 
Employment size band: 

0 - 4 5 - 9 10 - 19 20 - 49 50 - 99 100 - 249 250 –499 500+ Total 
Number of local units 155,620 21,330 10,830 6,655 1,995 1,095 375 85 197,855 
percentage 78.7% 10.8% 5.5% 3.4% 1.0% 0.6% 0.2% 0.0% 
Cumulative percentage 78.7% 89.4% 94.9% 98.3% 99.3% 99.8% 100.0% 100.1% 
Notional size 2 7 15 35 75 175 325 510 
Derived Employment numbers: 311,240 149,310 162,450 232,925 149,625 191,625 121,875 43,350 1,362,400 

Table 6: Data from ONS summary of employment statistics, 2005 – “VAT-based enterprises” by employment size band (from table B4.1) 
Activity: Division 45, Employment size band: 
Construction: 0 - 4 5 - 9 10 - 19 20 - 49 50 - 99 100 - 249 250 –499 500 –999 1000+ Total 
Number of local units 152,715 19,900 9,445 5,280 1,165 605 165 75 70 189420 
percentage 80.6% 10.5% 5.0% 2.8% 0.6% 0.3% 0.1% 0.0% 0.0% 
Cumulative percentage 80.6% 91.1% 96.1% 98.9% 99.5% 99.8% 99.9% 100.0% 100.0% 
Notional size 2 7 15 35 75 175 325 750 1010 
Derived Employment 
numbers: 305,430 139,300 141,675 184,800 87,375 105,875 53,625 56,250 70,700 1,074,330 

Table 7: Data from ONS summary of employment statistics, 2005 – VAT-based enterprises by turnover size band (from table B5.1) 

Activity 
Turnover size (£ thousand): 

0-49 50-99 100-249 250-499 500-999 1,000-
1,999 

2,000-
4,999 

5,000-
9,999 

10,000-
49,999 50,000+ Total 

Division 45, Construction 27,485 54,990 52,490 23,375 15,000 8,245 5,135 1,575 1,150 245 189,695 
percentage 14.5 29.0 27.7 12.3 7.9 4.3 2.7 0.8 0.6 0.1 
Cumulative percentage 14.5 43.5 71.1 83.5 91.4 95.7 98.4 99.3 99.9 100 
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Table 8: 2005 ONS Statistics for SIC 2670, Number of local units and VAT-based enterprises etc. in stonemasonry 

Activity:  
26.70 - Cutting, shaping and 
finishing of ornamental and 
building stone 

Employment size band: 

0 - 4 5 - 9 10 - 19 20 - 49 50 - 99 100 - 249 250+ Total 

Notional size 2 7 15 35 75 175 250 

Number of local units in Vat-based 
enterprises: 785 225 115 55 15 0 0 1200 

Cumulative % 66% 85% 94% 99% 100% 
Employment numbers: 1570 1575 1725 1925 1125 0 0 7920 

Number of VAT-based enterprises 645 200 105 60 15 0 0 1025 
Cumulative % 63% 82% 93% 99% 100% 
Employment numbers: 1290 1400 1575 2100 1125 0 0 7490 
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Table 9: Responses to SBS telephone follow-up questionnaire. 

Questions: WEL: Control Know/have guidance? Know diseases? Want info via: 

Company Stone worked: 

Aware of 
redn? 

Know 
new? 

Improvemts 
planned? 

HS(G) 
201 

INDG 
315 COSHH 

COSHH & 
Silica 

essentials 
Silicosis Lung 

cancer 
Copd / 

emphysema 
Internet 

? post? 

1 sandstone Y Y N N N Y Y Y Y Y 
2 granite N Y N Y N "LUNGS Y Y 
3 sst, gritstone Y N Poss Y N Y N Y Y Y Y 
4 Marble, granite N N N N N - - - Y Y 
5 Sst N Y N Y Y Y Y Y 
6 Limestone N Y N Y Y Y Y Y 
7 Granite Y N Y N N Y N - - - Y Y 

8 
Gran, Marble, 
Sst, concrete Y N Y Y N Y Y Y Y Y 

9 Sandstone N Y Y Y Y “Lungs” Y Y 
10 Granite N N N N N “Lungs” Y Y 
11 80% sst 20% Lst N N Y Y N Y Y Y Y 

12 - no 
production now (marble, lst) N 

13 
granite 30% 
marble 70% N N N Y Y Y Y Y 

14 Granite, marble N N N N N Y Y Y 

Totals: Y 4 1 2 6 2 10 6 4 1 5 13 13 
N: 10 3 1 7 11 3 7 0 0 

1 POSS 
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