
Much more than a Nuisance!

Construction Dusts:

Presenter Notes
Presentation Notes
This talk is about construction dust. What I want you to come away with from it is an understanding of:

- What construction dust is

- Why it is not just a nuisance but a real risk to health

- How to manage this risk




“It’s only dust you know”

Presenter Notes
Presentation Notes
This is a typical response from many workers: ‘This dust is not a problem. It might get up your nose a bit, make your throat a bit sore, get into your clothes and hair but after a shower its all gone. There no harm’

Straw pole of audience – just to see

Here to explain that it is not, it is in fact killing people, why this is the case and what you need to do about it.



• A general term used to describe what is found 
on a construction site.

• 3 main types
– Silica
– Wood
– Lower toxicity

What is 
construction dust?

Presenter Notes
Presentation Notes
Construction dust is a general term used to describe several different dust types found on a construction site – silica, wood and lower toxicity dust. 

It has been chosen as the reference term because workers tend to think in this way and there is a limit to how much they really need to know about the relevant toxicity differences between the different types. 



Silica

Presenter Notes
Presentation Notes
Crystalline silica is one of the most abundant minerals on earth. There are different crystalline forms of silica, with the most common one being quartz. Quartz is found in varying amounts in almost all types of rock, sand, clay, shale and gravel. For example, sandstone is more than 70% quartz, whereas granite might contain 15-30% quartz. Crystalline silica is also a major constituent of construction materials such as bricks, tiles and concrete. 

Silica is found in sand but this is not a hazard as it is not fine enough to be inhaled. We are NOT saying that playing on the beach and making sandcastles is high risk!

The act of cutting, drilling, grinding or polishing silica containing products such as kerbing, paving, blocks and concrete produces airborne dust containing a range of crystalline silica particle sizes, some of which can be inhaled. Larger particles are prevented from being inhaled by filtering by the nose and coughing.

Inhalable crystalline silica approximates to the fraction of airborne material that enters the nose and mouth during breathing and is therefore available for deposition into the respiratory system. Respirable crystalline silica is the element of that inhaled material that penetrates to the gas exchange region of the lung.  RCS is also known as respirable -quartz, cristobalite or ‘free silica’. Very fine silica can be inhaled deep into the lungs where it causes damage. 




• Hardwood
• Softwood
• MDF

Wood Dust

Presenter Notes
Presentation Notes
Wood dust is a general term covering a wide variety of airborne wood dusts. It can be subdivided into three groups: 
Hardwoods
Hardwoods are timbers from deciduous trees, including those from both temperate and tropical climes, such as beech, ash, oak, mahogany and teak. Hardwood dust can cause cancer, particularly of the nose. There is also evidence that exposure to some hardwood dusts can result in occupational asthma. 
Softwoods
Softwoods are mainly from coniferous trees such as Scots pine, yew and cedar. Some softwood dusts can be classified as respiratory sensitisers. Western Red Cedar (WRC) dust is particular potent and produces an asthmatic syndrome in some workers characterised by wheezing, cough, nocturnal attacks of breathlessness, rhinitis and conjunctivitis. Other woods implicated include Eastern White Cedar. Sensitised induced asthma resulting from exposure to other softwood dusts (spruces, firs, pines, cedar of Lebanon) has been rarely reported, and the available evidence indicates that the associated ill health effects may be irritant induced.
MDF Dust
MDF, or Medium Density Fibreboard, has been accepted in a wide range of applications in the construction industry because it is available in a wide range of thicknesses and can be machined and finished to a high standard. Although it has been commercially available since the 1960s, its use became more significant from the 1980s.
It is an engineered wood-based composite material (primarily softwood) bonded with a synthetic resin, which is usually formaldehyde-based. The levels of formaldehyde resin vary between the types of board and manufacturers. However, it is believed that the levels are very low. Low and zero formaldehyde boards are also available. The risks from this dust are mainly associated with the wood types from which the board is constructed.



• Dust with very low silica content e.g:
– Gypsum
– Marble
– Limestone

Lower 
Toxicity Dust

Presenter Notes
Presentation Notes
The term general or nuisance dust has been widely used. However, it is misleading as it implies no adverse respiratory health effects associated with exposure when in fact these dusts are linked with pneumoconiosis, COPD and reduced lung function. They are now therefore referred to by the term “lower toxicity dusts”. A number of common construction materials fall under this general heading. These include:
Gypsum
Gypsum is a naturally occurring mineral containing impurities such as clay minerals and a variety of soluble salts. It can also be manufactured synthetically, the impurities then depending upon the manufacturing process. It is commonly used in construction, particularly in plasterboard and plaster. 

Limestone, Marble and Dolomite
Limestone and marble are relatively common building materials in their own right. Limestone will commonly be encountered during the refurbishment of nineteenth and early twentieth century buildings while marble is a popular material for kitchen worktops, tiles and other decorative surfaces. Crushed limestone and dolomite are also common construction aggregates. 



Construction dust can cause serious lung diseases:
• Lung Cancer
• Chronic Obstructive Pulmonary Disease (COPD)
• Pneumoconiosis (including silicosis)
• Asthma:

How can
It harm me?

Presenter Notes
Presentation Notes
Lung Cancer: Lung cancer is a disease involving abnormal cell growth in the tissues of the lung; this growth may lead to invasion of adjacent tissue and spread beyond the lung. Lung cancer which is attributable to occupation has the same characteristics as lung cancer due to other causes such as smoking. The most common symptoms are cough, shortness of breath, coughing up phlegm with blood, pain on breathing or coughing, loss of appetite and weight loss. Unfortunately it has a poor prognosis and only 7% of men with lung cancer live for five years after diagnosis. The risk of lung cancer is increased in a number of industries and occupations of which the construction industry is one of the most notable. 

Chronic Obstructive Pulmonary Disease COPD: COPD mainly involves two related diseases, chronic bronchitis and emphysema, both of which cause chronic obstruction of air flowing through the airways and in and out of the lungs. Unlike asthma, this obstruction is generally permanent and progresses over time. The disease doesn’t usually become apparent until middle or old age with the main symptoms including breathlessness and cough with phlegm. 

Pneumoconiosis: This is a condition in which dust accumulates in the lungs leading to damage which may include fibrosis (scarring) and abnormalities visible on chest X-Ray. There are various subgroups of pneumoconiosis depending on the type of dust exposure, the principal diseases being silicosis, asbestosis and coalminers’ pneumoconiosis (black lung). Mixed dust pneumoconiosis is caused by exposure to mineral dusts containing a small amount of crystalline silica. All of the pneumoconioses are purely occupational in causation. The predominant symptoms are cough and breathlessness. 

Asthma: Occupational asthma is caused by workplace exposures and not by factors outside the workplace. It includes two distinct categories:
Work aggravated asthma This refers to pre-existing adult asthma which is made worse by non-specific factors in the workplace such as cold, dry air, dust and fumes.
Occupational asthma This is an allergic reaction caused by workplace exposure to airborne dusts, vapours or fumes, in workers with or without pre-existing asthma. Occupational asthma can be further subdivided into:
Sensitiser-induced occupational asthma characterised by a latency period between first exposure to a respiratory sensitiser at work and the development of symptoms. Where a sufferer becomes sensitised, their body will quickly react if exposed to even tiny traces of the particular substance in question. People who become sensitised will not normally be able to continue working with the particular wood that they are sensitised to no matter how low the exposure
Irritant-induced occupational asthma that occurs typically within a few hours of a high concentration exposure to an irritant dust, gas, fume or vapour at work. Unlike sensitisation, people can continue to work once exposure is controlled to a level below which the irritation occurs
The symptoms of asthma include severe shortness of breath that can stop someone from doing the simplest tasks such as carrying shopping or walking up the stairs. Other symptoms include wheezing, coughing and chest tightness. Because the range of industries which use substances with the potential to cause asthma is quite broad, and not all employees in these industries will necessarily be exposed, it is difficult to estimate with any confidence the total number of workers at risk. Estimation of the overall scale of the disease, trends in incidence, and identification of high risk occupations and activities, relies on a variety of sources of data each with different strengths and weaknesses. 




• Few develop quickly – acute silicosis, asthma
• Most take a long time – years
• Regularly breathing small amounts adds up over 

the years
• By the time you notice it may be too late to do 

anything about it
> Important to control every single exposure

How can 
It harm me?

Presenter Notes
Presentation Notes
Few of these lung diseases develop quickly. The exceptions are acute silicosis (which is silicosis that can come on after several years in someone who has very heavy silica exposure) and asthma (because of the irritancy / sensitisation response)

In general the serious health effects do not arise from the acute effects of exposure. The conditions have long latency periods and result from repeated occupational exposures. The risk of developing disease for construction workers depends on the accumulated dust burden (i.e. dose) of individuals over many years. Therefore every occupational exposure episode is significant. Each exposure episode builds on previous exposures and this dose will add to the platform for future exposures and so the risk of developing ill health increases. Consequently there is a need to control every single occupational exposure.

It is important to stress the key point about the need to control every single exposures. Doing dusty tasks that are over quickly is not OK. Construction work often involves a number of quick tasks done throughout the day. Some of these tasks can still cause a large amount of dust that over a period of time will still have the potential to harm. It is important to try to limit the amount of dust every time you do some work so that the total amount you may breathe in over the years does not build up. 



Statistics are imprecise:
• 500+ silica related deaths in 2004 – over 10 a week
• Silica is the second most important cause of 

occupational lung cancer after asbestos
• Construction workers 2-3 times greater risk of 

COPD
• Other research backs up link between construction 

work and lung disease
• Reduced quality of life and shorter working life

How can 
it harm me?

Presenter Notes
Presentation Notes
It is much harder to know the true figures of the number of people affected than it is with accidents. By their very nature these diseases occur some time after exposure and thus the link with the cause is often not made. People are also older and may be suffering from other ill-health effects caused by things like smoking. However, some key statistics are given below.

Lung Cancer: Recent HSE research has estimated that the construction sector accounts for nearly half of all occupational lung cancer deaths if mesothelioma deaths are included. As indicated above most are asbestos related. However, of the remaining over 500 are due to silica dust alone (see http://www.hse.gov.uk/research/rrpdf/rr931.pdf for more information) An earlier study estimates that around 450,000 construction workers are thought to have been exposed to silica for the period 1990-1993 alone (see http://www.hse.gov.uk/research/rrpdf/rr595ann6.pdf for more details)

COPD: The findings from numerous studies from different countries are reasonably consistent, indicating that construction workers show moderate increases (2 to 3-fold) in illness and mortality from COPD compared to age- and smoking-matched reference groups. In other words, working in construction is a risk factor for COPD, regardless of smoking habits. The few studies that have investigated causative agents have done so only at a very general level. These have found that dusts, including wood dust and silica, were associated with COPD. (See http://www.hse.gov.uk/aboutus/meetings/iacs/acts/watch/010206/paper3annex1.pdf for more details)

Pneumoconiosis: Silicosis may be necessary to cause silica-related lung cancer. Given that silica exposure in construction is thought to result in around 700 lung cancer deaths per year, the extent of the underestimation of silicosis could be very considerable. The risk estimate for silicosis for those with 15 years exposure to silica at the current Workplace Exposure Limit (reported in the table below from the Regulatory Risk Assessment), also implies a much higher figure than recorded in the available statistics. (See http://www.hse.gov.uk/statistics/causdis/pneumoconiosis/index.htm and http://www.hse.gov.uk/consult/condocs/cd203.pdf)

Asthma in the construction sector: A very large number of workers will be exposed to the irritant effects of dust and thus at risk from work aggravated asthma where a pre-existing condition is present. Those working with some types of wood are also at risk of developing specific allergic reactions. The precise number of construction workers affected is unknown. However, the current numbers of estimated cases, averaged annually for the 2009-2011 period, are low at less than 10 a year; although this is only an indicative figure and may again be subject to under-reporting. (See http://www.hse.gov.uk/statistics/tables/thorr05.xls for more information) 

A significant number of people in the construction industry work with wood or wood related products. Construction Skills estimates the category ‘wood trades and associated interior trades’ employ around 280,000 people (http://www.cskills.org/uploads/Copy_of_UK_2009-13_tcm17-13718.pdf)). However, the majority of the materials used are likely to be softwoods or MDF comprised of softwoods. Consequently, the associated risks of developing or irritant induced asthma are likely to be more significant than the risks of developing an allergic response caused by sensitisation. Nevertheless, the latter should not be ignored as there will be those who are naturally more susceptible to sensitisation. There is also the continuing trend for cladding buildings using woods such as cedar.

Reduced Quality of life: It is important to note that while the above focuses partially on the deaths linked to silica, non-fatal lung disease can significantly impact upon someone’s lifespan and their quality of life while alive. 




• Depends upon
– Amount of dust
– Size of the dust particles
– Type of dust

How much 
Dust is a problem?

Presenter Notes
Presentation Notes
There are three main things to consider:

Amount of dust
Obviously the greater the amount of dust the more significant the problem is likely to be. However, the amount of dust is not a deciding factor on its own. Equally important are:

Size of dust particles
The behaviour, deposition and fate of any particular particle after entry into the human respiratory system and the body response it elicits, depend on the size and nature of the particle. Most industrial dusts contain particles of a wide range of sizes. Two size fractions are important when considering respiratory ill-health; ‘inhalable’ and ‘respirable’ particles. Inhalable dust approximates to the fraction of airborne material that enters the nose and mouth during breathing and is therefore available for deposition in the respiratory tract. Respirable dust approximates to the fraction that penetrates to the gas exchange region of the lung where blood becomes oxygenated. Gas exchange occurs at the alveoli which form the termination points of the respiratory tract

To give an idea of how small these particles are it is useful to compare them to the width of a human hair. Respirable particles are particularly small – 10 microns or less when compared to a hair width of around 150 microns. These respirable dust are so small that they are very difficult to see in normal lighting conditions. It is similar in size to the dust you may see floating at home in-between a beam of light in an otherwise darkened room.

Dust Type
The nature of the dust particle is also important. As indicated above, workers are not exposed to a single ‘construction dust’. Instead they are exposed to dust that can comprise a number of different substances depending upon the materials that are being used and the environment where this is taking place. Silica and wood dust are of particular concern.



Based on an 8 hour average

Dust Inhalable Respirable

RCS ______ 0.1 mgm3

Wood 5 mgm3 As inhalable

Lower 
Toxicity

10 mgm3 4 mgm3

• Measured in mg/m3
– Bag of sugar = 1kg / 1,000 grams / 1 million mg
– Teaspoon of sugar = 5 grams / 5,000 mg

How much 
Dust is a problem?

Presenter Notes
Presentation Notes
To protect your lungs the Control of Substances Hazardous to Health (COSHH) Regulations sets a limit on the amount of these dusts that you can breathe (called a Workplace Exposure Limit or WEL). These are measured in milligrams per metre cubed (ie roughly a space inside a standard materials dump bag that you will find on site. 

To give an idea of how small a milligram per metre cubed is, a bag of sugar within that space averaged over a normal 8 hour working day would be 1 million milligrams. A teaspoon of sugar would be 5,000 milligrams. When compared to this the figures in the table are tiny. The image shows the maximum amount of silica you can breathe when averaged over a normal 8 hour working day compared to a penny. It is tiny – like a small pinch of salt:

The WELs for the different construction dusts are listed in the table. The limit for respirable and inhalable wood dust is the same as the main concern is asthma and the reaction can occur anyway along the respiratory tract.



• Limit is the legal maximum, the most you can 
breathe after the right controls have been used. 
• No short term limits BUT should not exceed x3 
over a 15 min period
• Many construction tasks are short duration with 
very high exposure peaks

How much 
Dust is a problem?

Presenter Notes
Presentation Notes
It is important to note that a WEL does not represent a ‘legal minimum’ to be used in isolation. Instead it is a maximum concentration of a substance that should be found in the air, averaged over the reference period, after good control principles (set out in Schedule 2A to COSHH) have been applied. 

The WEL for silica is the same as that for Arsenic. Would you want to take that amount of arsenic daily as a ‘safe’ limit or would you look to put in good controls first?

These principles are equally applicable to short duration high exposure tasks of the type typically found on a construction site. Construction tasks present a different challenge to that found in many manufacturing environments. The latter may have a reasonably constant level of ‘background’ dust created by set tasks undertaken on a routine basis in the same location. Construction work by contrast takes place in a dynamic environment where the tasks and their frequency can often be changing. It is also often characterised by short-duration high peak exposures followed by periods of little or no exposure. Frequent shorter periods of high exposure still have the potential to cause harm and should be controlled accordingly. For this reason, and although construction dusts have no specified short-term exposure limit, EH40/2005 recommends that a figure of three times the relevant WEL is used as a guideline for controlling short-term peaks in exposure averaged over a 15 minute period.




• Silica: 0.02 – 0.1 mg/m3 8hrTWA

• BUT task specific exposure 1.7 – 9.9 mg/m3

• Respirable dust: 3.9 – 50 mg/m3

• Inhalable dust would also be very high

How much 
Dust is a problem?

Presenter Notes
Presentation Notes
This slide gives an example of how looking at a picture of daily exposure can give a false sense of security.

Personal monitoring was undertaken on a number of roofers who were cutting both sides of a valley on a number of different roofs. These were short jobs, only around 15 minutes, and when there exposure to silica was measured from an 8-hour average exposure perspective it ranged from well under the limit to the limit itself. However, even though it is under the limit the lack of control still does not mean that this is acceptable.

However, if the exposures for just the period of time when they were doing the cutting is looked at we see peak silica exposure figures ranging from 1.7 – 9.9 milligrams per metre cubed. This is far in excess of the 3 x 0.1 figure for 15 minutes and represents gross exposure. Similarly the figures for general respirable and inhalable dust were very large too.

The proper controls need to be in place to guard against this.




Managing Dust Risks:
Assess (the risks)
Control (the risks)

Review (the controls)

Presenter Notes
Presentation Notes
This slide introduces the next part of the talk about managing dust risks and introduces the three key steps.



Identify your High Risk Tasks by thinking about:

• Material
• Task
• Work area
• Time
• Frequency

Assess
(the risks)

Presenter Notes
Presentation Notes
The first thing to do is to assess the risk. There may be a lot of tasks that people do that create dust. Because of this it is important to identify the high risk ones first and prioritise these. Identifying these tasks means thinking about:

Material: As has been said before, there are different risks linked to the different dusts. In particular material that gives rise to silica dust and wood dust (especially hardwoods and potent asthmagens like western red cedar) are of concern.
Task: This can have a big effect on the amount of dust created. A person handsawing wood will create a lot less dust in the air than someone using a power saw. The same is true for someone using a block splitter compared to a cut-off saw. In general the more energy there is involved in the task (eg power tools, grit blasting etc) the higher the risk is going to be.
Work area: Enclosed spaces are worse than outdoor work. This is because the dust levels can build up quicker and there is less ability for it to escape / for fresh air to get in. This does not mean that working outside is ‘safe’ though. People often think that construction dust is not a problem if they are working outside because it will just blow away. While the wind will have some effect on the level of dust many tasks involve the person working close to the part of a tool where the dust is being made. With very dusty tasks this means that they can still breathe a lot of harmful dust 
Time: The longer someone is doing a high risk task the worse it is going to be. Again it does not mean that short duration tasks will be low risk though as seen in the valley roof tile cutting slide.
Frequency: Because of how these dusts affect the lungs the longer someone is exposed the worse the risks to them are likely to be. This is a particular problem for construction workers who work for a number of years in the industry doing similar work frequently. The picture is different for members of the public. While breathing construction dust over a short period of time is not nice for them, such “transient” exposure is unlikely to produce long-term effects in members of the public given the relative infrequency with which they are likely to be exposed. However, there may be some exceptions to this. In particular where:
- Potent asthmagens are being used (e.g. Western Red Cedar)
- Dust levels are extreme and the work is longer duration (e.g. dry grit blasting/ the same individuals are experiencing significant and repeated exposures during the course of a lengthy project)
- Members of the Public have an underlying respiratory / other medical condition that could be aggravated by the dust (e.g. work in a hospital environment).



• Some tasks ALWAYS produce very high levels:
– Cut-off saws, grinders, chasers, grit blasters

Assess:
Silica dust

Presenter Notes
Presentation Notes
The high-energy nature of these tasks means that they are always likely to produce very significant silica exposure levels, even during short duration work where there will be high peak exposures – ie the nature of the material and the task are enough on their own to create a high risk.




• Some tasks can in right conditions
– Pneumatic drilling / coring with poor ventilation
– Internal structural demolition
– Dry sweeping indoors

Assess:
Silica dust

Presenter Notes
Presentation Notes
For some tasks the silica material and the task are not the only things that need to be considered. In these instances we are also looking at the fact that the work is:

- Taking place inside so the dust cannot escape as easily
Is of longer duration (ie although there is not as much dust produced immediately as there is with a cut-off saw the dust levels become significant as the work often takes longer.
May be done by workers where this is a regular part of their job – eg demolition workers or labourers



Cutting and Sanding

Assess:
Wood and MDF

Presenter Notes
Presentation Notes
Circular saws produce high exposures of wood dust in certain circumstances. Levels indoors are about double those for similar outdoor tasks while the material itself also has an effect – e.g. MDF and hardwood are dustier than softwood timber. Alternatives to circular saws (e.g. jigsaws and plunge-saws) also reduce exposures 

Power tool sanding can produce very high dust levels. The most important factors are the amount of wood removed from the surface and how quickly this occurs (belt sanders in particular create a lot of dust quickly). 



• Plasterboard sanding: 

• Grinding / Cutting:
– Marble etc

Assess:
Lower toxicity dust

Presenter Notes
Presentation Notes
In general plasterboard sanding produces high levels of inhalable dust and lower, but still significant, levels of respirable dust. Sanding using a hand-held block tends to generate higher dust levels than those created when the sanding block is on the end of the pole. It is also being done in small rooms and often overhead.

As with the silica tasks, cutting and grinding produce a lot of lower toxicity dust because of the energy involved in the process.





The law requires:
• First try and prevent exposure:

– Design out, use different materials or 
processes

• Adequately control the remaining risk:
– Higher the risk the better the controls needed

Control
(the risk)

Presenter Notes
Presentation Notes
The primary legislation concerning construction dust is the Control of Substances Hazardous to Health Regulations 2002 (as amended).  The main duty under regulation 7(1) is to prevent exposure where reasonably practicable. This means using another substance and/or process which either eliminates or reduces the risk. Where this is not reasonably practicable the risk needs to be adequately controlled through the prescribed hierarchy and principles of good practice. The higher the risk is the better the standards of control that are needed. In particular the risks from silica and some wood dusts are very high so the standards need to be high also.

Regulation 7(3) clearly states that as part of this RPE comes last in the control hierarchy. It is not the default position as is so often seen.



• Design Out
• Alternative grit blasting media
• Different work processes

Control:
Eliminate

Presenter Notes
Presentation Notes
The first requirement of COSHH is to prevent exposure where reasonably practicable. The possibility of substituting the material with one containing less/ no RCS or redesigning the process altogether should therefore be investigated. However, given the prevalence of silica in the materials and products used in the construction process, such preventative methods may only sometimes be reasonably practicable. This substitution is easier to do for wood where particularly potent woods like western red cedar can be swopped for another timber.

Appropriate material sizes can also be selected so as to minimise the amount of cutting required. These principles also link in with the duties of designers under CDM 2007. Unfortunately in the slide on the left the channel has been situation in the middle of the paving slabs rather than between two separate slabs. This has meant that each one has had to be cut which was unnecessary.

Where it is not reasonably practicable to prevent exposure ‘dust free’ methods of work be used. There are some tasks that can be undertaken using tools that are essentially ‘dust free’ or replace more dust generating activities:
- The middle photograph shows an example of direct fasting of a services conduit tray instead of drilling a hole and then fixing the tray with screws
- The upper right photographs shows a block splitter. These are especially versatile and capable of dealing with materials from brick size up to flagstones. There are three basic types which all use the same principle of compressing the material between an upper and lower blade until the paving snaps
- The bottom right photo shows how chasing for electrical cabling has been minimised. The cabling has been covered with metal strips which will then be plasterboarded over. Only the back boxes then need chasing out so the dust generating work has been reduced by about 80%



• Water Suppression

Control:
At source

Presenter Notes
Presentation Notes
Process changes and dust free methods of work are limited in number and restricted to certain tasks. This still leaves a number of operations requiring the use of power tools with the potential to generate large amounts of dust. The most common means of controlling the dust produced in these circumstances is through water suppression. The method of water suppression for power saws is the same in all instances – a supply of water to the blade. This supply is facilitated by an attachment that allows an external source of water to be secured.

While power saws are the most common device where water is used, there are also a number of other specialised pieces of equipment where you may also find it: eg concrete chainsaws (pictures) wire sawing and grit blasting.






Control:
At source

Water suppression key issues:
• Flow rate
• Water supply
• Managing the run-off
• Marking the cutting line

Presenter Notes
Presentation Notes
There are four key issues usually associated with the use of water suppression.

Water flow rate Studies have shown that a minimum flow rate of about 0.5 litres per minute is required on cut-off saws to optimise dust suppression. Low flow rates will reduce dust suppression performance. Very much higher flow rates do not improve dust suppression but do increase the need to refill any container more often. Just wetting the ground in advance or using a watering can is not sufficient.

Water supply. It is crucial to ensure not only that the water flows at the right rate, but that there is enough water for all of the work that is to be done. Pressurised pump bottles are effective but can run out quickly. As part of the planning for the work a sufficient supply of water for re-filling should be factored in. The best solution is to connect directly to the mains via a hose. Alternatively a larger water container with a motorised pump that provides the correct pressure can be used (pictured).

Managing Run-Off Water suppression creates slurry that can stain / will dry out. Planning for the work also needs to account for this. Try cutting in dedicated areas, cutting in a tray to catch the slurry,  hosing down areas etc

Cutting line Traditional chalk lines can be removed by the water. Use more ‘permanent’ solutions like specialised pavement markers (pictured)



Control:
At source

• On-tool extraction

Presenter Notes
Presentation Notes
While water suppression is good in a lot of situations, the slurry causes a problems when working indoors, on the face of a building or on absorbent material like wood. On-tool extraction is a good and equally effective alternative in these circumstances. On-tool extraction is a type of local exhaust ventilation (LEV) system which is fitted directly onto the tool. 



Control:
At source

On-tool extraction key issues:
• Effective capture hood
• Correct extraction unit
• The right tubing, blades, bags etc

Presenter Notes
Presentation Notes
On-tool extraction is a type of local exhaust ventilation (LEV) system. The ‘system’ consists of several individual parts – the tool, capturing hood, extraction unit and tubing. Each part plays a role in establishing how effective the system is and the level of control it gives. There are a number of key issues that people need to consider when selecting on-tool extraction:

Capturing hood 
The hood is the most important part of the LEV system (middle and right pictures). It is often manufactured as part of the power tool but it can also be retro-fitted to existing equipment. The hood captures the dust as it is produced. Poor design or damage of the hood will significantly affect the control of dust. Check that the hood:  
- is designed for the tool and the work that you are going to do (seek guidance on this from the manufacturer or supplier); 
- sits as closely as possible to the work surface when in use – dust will escape through any gaps between the two;
      - is easy to use and does not interfere with the work unnecessarily 

Extraction unit
The extraction unit is like an industrial vacuum (units shown in photographs on previous slides). It is a portable unit and also an important part of the LEV system. The extraction unit removes the dust from the capturing hood, filters it and then stores it for safe disposal. Selecting the correct extraction unit is key to achieving this successfully. You can use extraction units interchangeably on some tools but the specification of the unit must be suitable for the tool and the task: 
- Choose an H (High) or M (Medium) class unit. These units provide effective and reliable extraction capability and are fitted with low-flow indicators. The units are marked with a special label (see far left pictures). Don’t just use a HEPA filter in a general commercial vacuum. (Note: An L (Low) class unit is only suitable for lower-toxicity dusts like gypsum from plasterboard.)
- Check that the unit creates and maintains enough air suction to cope with the amount of dust the work will make (manufacturers/suppliers can advise). It needs to remove the dust as fast as it is created. 
- Lots of fine dust can quickly clog filters. Choose units with pre-filters, built-in ‘back-flushing’ filter cleaning mechanisms or similar devices.
Think how often the unit will need emptying. Check the waste capacity is right for the work.

Tool and accessories Limit the amount of dust created by choosing appropriate tools and accessories – e.g. sanding blocks/pads or grinding discs with enough holes to allow the dust to be extracted through them 

Tubing: The tubing connects the capturing hood to the extraction unit. Check that the tubing is the right construction, diameter and length for the work and the extraction unit and fits securely to both hood and unit. 

Just providing the right equipment is not enough to control dust risks. The equipment also needs to be operated correctly and be properly maintained. 



Disposable

APF = 20

Orinasal Half Mask

• Controls are not 100% effective 
• RPE is still needed for high risk tasks

Control:
RPE

Presenter Notes
Presentation Notes
There are a number of circumstances where user error / equipment failure may mean that water suppression and on-tool extraction are found not to be working. Even when working correctly they are not 100% effective and a significant residual risk remains for high risk work involving silica and wood. For both of these reasons RPE is still required for a number of tasks in addition to the control at source.

In most instances a disposable or half mask with changeable filters should be used that has an Assigned Protection Factor of 20. This APF means that for every 20 particles of dust outside the mask, one will get through. 



RPE key issues:
• The right specification (FFP3 / P3)
• Fit the wearer
• Worn correctly

Control:
RPE

Presenter Notes
Presentation Notes
There are three key issues in relation to RPE:

Specification.
Disposable masks meeting the APF of 20 are marked FFP3. The changeable filters in combination with the right half mask are marked P3. Nuisance dust masks do not give any protection. They are a waste of money for construction work situations.

Fit the wearer.
When wearing a mask any weak point will let dust through. The most likely place is between the seal of the mask and the face of the wearer. To prevent this you need to check that the mask fits the wearer. Remember, people come in different shapes and sizes, so facial differences will mean that one kind of RPE is unlikely to fit all. The differences are even more significant between men, women, and people of different ethnicity. If the RPE does not fit, it will not protect the wearer. 

Facepiece fit testing is a method of checking that a tight-fitting facepiece matches the wearer’s facial features and seals adequately to their face. It will also help to identify unsuitable facepieces that should not be used. There are two methods, qualitative and quantative testing which are both acceptable for masks used for construction dust. The qualitative (shown in the far left picture) is likely to be more cost effective in a lot of situations. Although a comparatively simple test those doing it do need to be trained as it can be easy to make mistakes – see the HSE website for more info on face fit testing as this is a complex subject.

Worn correctly.
Fit testing is only a record that the mask fitted at that particular time. To be effective it needs to be put on correctly every time. This means both of the straps worn correctly, any nose clip correctly fastened etc. That tight-fitting RPE will only provide effective protection if the wearer is clean shaven. Stubble acts as stilts which pushes the mask away from the face. This creates gaps which the dust can get through because of how small it is (as described in the earlier slide).



• Also Consider:
– Segregation
– Ventilation – long duration power tool tasks, 

internal demolition
– Limiting people / duration
– Training
– Involving workers

Control:
Other controls

Presenter Notes
Presentation Notes
Depending on the work situation you may also need other controls. You could limit the number of people near the work, rotate those doing the task, enclose/ segregate the work to stop dust escaping, ventilate the work area to remove dusty air or select work clothes that do not keep hold of the dust.

You need to make sure workers are doing the job in the right way and are using controls properly. Involve and train workers:
- About dust risks and how this can harm their health;
- How to use the dust controls and how to check that they are working;
- How to maintain and clean equipment safely;
- How to use and look after RPE and other personal protective equipment;
- What to do if something goes wrong.

Involve workers in managing health risks. It is not enough to simply tell workers that something is wrong or a risk. They can help to identify joint solutions to problems and develop a positive culture where health risks are managed effectively.



• Have work procedures
• Check controls working
• Maintenance
• Supervision

Review:
(The controls)

Presenter Notes
Presentation Notes
You may already have the right controls in place, but are they all working properly? When were they last checked? Are they always used when needed? Is the dust exposure controlled?

Introduce procedures to ensure that work is done in the right way. 

Check that the controls are effective. Does the work still seem dusty? You might need to carry out personal monitoring to measure compliance. health surveillance might be needed to enable early detection of any harmful changes to employees health 

Maintain all your controls in good working order: 
- Follow instructions in maintenance manuals.
- Regularly look for signs of damage. Make repairs. 
- Replace disposable masks in line with manufacturer’s recommendations. 
- Properly clean, store, and maintain non-disposable RPE. Change RPE filters as recommended by the supplier.
- You need to carry out a thorough examination and test of any on-tool extraction systems at least every 14 months.

Supervise workers to make sure they:
- Use the controls provided;
- Follow the correct work method;
- Turn up for health surveillance;




Information:

Presenter Notes
Presentation Notes
CIS 36 on construction dust and CIS69 about on-tool extraction



• Website:
– FAQ: http://www.hse.gov.uk/construction/faq-dust.htm

– Time to Clear the Air
– Website update coming

Information:

Presenter Notes
Presentation Notes
Time to clear the air leaflet can be found at >>>

A number of updates are planned to information on the website. This includes re-writes of all the construction silica coshh essential sheets and providing detailed task specific control information on construction dust.

http://www.hse.gov.uk/construction/faq-dust.htm


RPE:
• New website
• HSG 53 revision

Information:



Remember:

– Dust is NOT an inevitable part of construction work

– You can control it and protect your lungs
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