
Preventing Respirable Crystalline Silica (RCS) exposure during planing 
and fine milling of Concrete Pavements 
 
Within the planing industry, planing of concrete pavements is becoming 
increasingly common practice, however as with many other construction 
trades when concrete products are machined, dust is produced which 
contains silica.  
 
Silica is extremely damaging to the lungs and airways, the finer dust is called 
respirable crystalline silica (RCS) and is too fine to see with normal lighting. 
Breathing in RCS can lead to lung diseases such as Silicosis, Chronic 
obstructive pulmonary disease (COPD), and Lung cancer 
 
The health risks from RCS are insignificant when exposure to the dust is 
adequately controlled, for RCS, control measures must be effective in keeping 

exposure below the Workplace Exposure Limit (WEL) (0.1 mg/m
3 

respirable 
dust, averaged over 8 hours). 
 
Typical dust controls in planing operations include water suppression, 
extraction systems and respiratory protection being worn by personnel 
involved in the operation. To ensure these measures controlled employees’ 
exposure to RCS personal dust monitoring was undertaken during both 
concrete pavement planing and fine milling operations. The monitoring was 
undertaken by an independent Environmental Consultant in accordance with 
requirements of the HSE guidance note MDHS 14/3: General methods for 
sampling and gravimetric analysis of respirable and inhalable dust and MDHS 
101: Crystalline silica in respirable airborne dusts – Directon - filter analyses 
by infrared spectroscopy and X-ray diffraction. 
 
The machines in use during the monitoring were both Wirtgen 210i fitted with 
functioning extraction systems. The operator, level man and banksman with 
both machines were all wearing respiratory protection (3M 9322+ FFP3 dust 
masks) at the time of the monitoring. 
 
The machine planing 20mm depth was monitored whilst 70% water 
suppression was being applied. The results identified that although levels of 
Respirable Dust Concentrations and Total Inhalable Dust Concentrations 
were below the exposure limits set, Respirable Crystalline Silica 
Concentrations were significantly exceeded by all three operatives involved in 
the planing process by up to 1340% 
 
The machine fine milling to a depth of 5mm used 50% water suppression, 
again monitoring identified that Respirable Crystalline Silica Concentrations 
were significantly exceeded by all three operatives involved in the milling 
process by up to 1100% 
 
These results confirmed that Respirable Crystalline Silica levels during these 
types of works result in workers potentially being exposed to levels exceeding 
current Workplace Exposure Limits if the correct RPE is not used. Although 
the use of dust protection is only recommended as a last resort, the type used 



provided the necessary level of protection for the dust levels obtained during 
the monitoring. 
 
To ensure employees are not exposed to RCS levels above the current WEL, 
RPE must be the correct type, compatible with other PPE worn and fitted 
correctly. If tight fitting face pieces are used such as dust or half masks then 
face fit testing of the users must be undertaken with the relevant mask, fit 
testing to one type of mask does not mean another different model will fit 
correctly. It is also vital that users of tight fitting face pieces are clean shaven 
to ensure a good fit and seal is achieved. 
 
If loose fitting face pieces are used i.e. air fed helmets, then the issue of face 
fitting and facial hair is removed as these types of equipment do not rely on a 
seal.  
 
Whichever RPE type is used it must be ensured that the filter is the correct 
type. From the results in the monitoring undertaken filters fitted must have a 
minimum Assigned Protection Factor of 20 which is a P3 filter. It is also worth 
noting that HSE guidance on RPE does not recommend any tight fitting RPE 
to be worn for periods in excess of an hour at a time.  
 
As the monitoring undertaken has highlighted RPE must be worn in the 
vicinity of the planing operations on concrete pavements, during risk 
assessments for specific sites it must be identified who will need to be in the 
area during the planing operations? Often on sites other trades or Client 
members will enter the works area for different reasons. When planing or 
milling concrete the area should be kept clear of all non-essential personnel 
unless they are wearing the correct RPE. 
 
This initial monitoring has confirmed that RCS levels emitted during concrete 
planing and milling are significantly in excess of the current legal workplace 
exposure limit, however if the correct RPE is used then personnel involved will 
not be exposed. It is intended through further monitoring to establish the 
extent of the risk area and whether increasing water suppression can reduce 
emissions further. 
 


