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CHEMICAL AND BIOLOGICAL HEALTH HAZARDS AND RISK CONTROL 

Forms of, classification of, and health risks from hazardous substances 

Occupational health is as important as occupational safety, but generally receives less attention 

from managers. Every year twice as many people suffer ill-health that is caused or exacerbated 

by the workplace than suffer workplace injury. Although these illnesses do not usually kill 

people, they can lead to many years of discomfort and pain. Such illnesses include respiratory 

disease, hearing problems, asthmatic conditions and back pain. Work in the field of occupational 

health has been taking place for the last four centuries and possibly longer. 

The main reason for the relatively low profile for occupational health over the years has been the 

difficulty in linking the ill-health effect with the workplace cause. Many illnesses, such as 

asthma or back pain, can have a workplace cause but can also have other causes. Many of the 

advances in occupational health have been as a result of statistical and epidemiological studies 

(one well-known such study linked the incidence of lung cancer to cigarette smoking). While 

such studies are invaluable in the assessment of health risk, there is always an element of doubt 

when trying to link cause and effect. The measurement of gas and dust concentrations is also 

subject to doubt when a correlation is made between a measured sample and the workplace 

environment from which it was taken. Occupational health, unlike occupational safety, is 

generally more concerned with probabilities than certainties. 

The chemical and biological health hazards described in this module are covered by the 

following health and safety regulations: 

 Control of Substances Hazardous to Health Regulations; 

 Control of Lead at Work Regulations; 

 Control of Asbestos at Work Regulations. 

 Risk assessment is not only concerned with injuries in the workplace but also needs to 

consider the possibility of occupational ill health. Health risks fall into the following four 

categories: 

 chemical (e.g. paint solvents, exhaust fumes); 

 biological (e.g. bacteria, pathogens); 

 physical (e.g. noise, vibrations); 

 psychological (e.g. occupational stress). 

 Forms of chemical agent 



Chemicals can be transported by a variety of agents and in a variety of forms. They are normally 

defined in the 

following ways. 

Dusts are solid particles slightly heavier than air but often suspended in it for a period of time. 

The size of the particles ranges from about 0.4mm (fine) to 10mm (coarse). Dusts are created 

either by mechanical processes 

(e.g. grinding or pulverizing) or construction processes (e.g. concrete laying, demolition or 

sanding), or by specific tasks (e.g. furnace ash removal). The fine dust is much more hazardous 

because it penetrates deep into the lungs and remains there – known as respirable dust. 

In rare cases, respirable dust enters the bloodstream directly causing damage to other organs. 

Examples of such fine dust are cement, granulated plastic materials and silica dust produced 

from stone or concrete dust. 

Repeated exposure may lead to permanent lung disease. Any dusts which are capable of entering 

the nose and mouth during breathing are known as inhalable dusts. 

Gases are any substances present at a temperature above their boiling point. Steam is the gaseous 

form of water. Common gases include carbon monoxide, carbon dioxide, nitrogen and oxygen. 

Gases are absorbed into the bloodstream where they may be beneficial (oxygen) or harmful 

(carbon monoxide). 

Vapours are substances which are at or very close to their boiling temperatures. They are 

gaseous in form. 

Many solvents, such as cleaning fluids, fall into this category. The vapours, if inhaled, enter the 

bloodstream and some can cause short-term effects (dizziness) and longterm effects (brain 

damage). 

Liquids are substances which normally exist at a temperature between freezing (solid) and 

boiling (vapours and gases) points. They are sometimes referred to as fluids in health and safety 

legislation. 

Mists are similar to vapours in that they exist at or near their boiling temperature but are closer 

to the liquid phase. This means that very small liquid droplets are suspended in the vapour. A 

mist is produced during a spraying process (such as paint spraying). Many industrially produced 

mists can be very damaging if inhaled, producing similar effects to vapours. It is possible for 

some mists to enter the body through the skin or by ingestion with food. 



Fume is a collection of very small metallic particles (less than 1 mm) which have condensed 

from the gaseous state. They are most commonly generated by the welding process. The particles 

tend to be within the respirable range (approximately 0.4–1.0mm) and can lead to long-term 

permanent lung damage. The exact nature of any harm depends on the metals used in the 

welding process and the duration of the exposure. 

 Forms of biological agent 

As with chemicals, biological hazards may be transported by any of the following forms of 

agent. 

Fungi are very small organisms, sometimes consisting of a single cell, and can appear as 

plantlike (e.g. mushrooms and yeast). Unlike plants, they cannot produce their own food but 

either live on dead organic matter, or on living animals or plants as parasites. Fungi reproduce by 

producing spores, which can cause allergic reactions when inhaled. The infections produced by 

fungi in humans may be mild, such as athlete’s foot, or severe, such as ringworm. Many fungal 

infections can be treated with antibiotics. 

Moulds are a particular group of very small fungi which, under damp conditions, will grow on 

surfaces such as walls, bread, cheese, leather and canvas. They can be beneficial (penicillin) or 

cause allergic reactions (asthma). Asthma attacks, athlete’s foot and farmer’s lung are all 

examples of fungal infections. 

Bacteria are very small single-celled organisms which are much smaller than cells within the 

human body. 

They can live outside the body and be controlled and destroyed by antibiotic drugs. There is 

evidence that bacteria are becoming resistant to most antibiotics. This has been caused by the 

widespread misuse of antibiotics. 

It is important to note that not all bacteria are harmful to humans. Bacteria aid the digestion of 

food, and babies would not survive without their aid to break down the milk in their digestive 

system. Legionellosis, tuberculosis and tetanus are all bacterial diseases. 

Viruses are minute, non-cellular organisms which can only reproduce within a host cell. They 

are very much smaller than bacteria and cannot be controlled by antibiotics. They appear in 

various shapes and are continually developing new strains. They are usually only defeated by the 

defence and healing mechanisms of the body. 



Drugs can be used to relieve the symptoms of a viral attack but cannot cure it. The common cold 

is a viral infection as are hepatitis, AIDS (HIV) and influenza. 

Classification of hazardous substances and their associated health risks 

A hazardous substance is one which can cause ill-health to people at work. Such substances may 

include those used directly in the work processes (glues and paints), those produced by work 

activities (welding fumes) or those which occur naturally (dust). Hazardous substances are 

classified according to the severity and type of hazard which they may present to people who 

may come into contact with them. The contact may occur while working or transporting the 

substances or might occur during a fire or accidental spillage. There are several classifications 

but here only the five most common will be described. 

Irritant is a non-corrosive substance which can cause skin (dermatitic) or lung (bronchial) 

inflammation after repeated contact. People who react in this way to a particular substance are 

sensitized or allergic to that substance. In most cases, it is likely that the concentration of the 

irritant may be more significant than the exposure time. Many household substances, such as 

wood preservatives, bleaches and glues are irritants. 

Many chemicals used as solvents are also irritants (white spirit, toluene and acetone). 

Formaldehyde and ozone are other examples of irritants. 

Corrosive substances are ones which will attack, normally by burning, living tissue. Usually 

strong acids or alkalis, examples include sulphuric acid and caustic soda. Many tough cleaning 

substances, such as kitchen oven cleaners, are corrosive as are many dishwasher crystals. 

Harmful is the most commonly used classification and describes a substance which, if 

swallowed, inhaled or penetrates the skin, may pose limited health risks. These risks can usually 

be minimized or removed by following the instruction provided with the substance (e.g. by using 

personal protective equipment). There are many household substances which fall into this 

category including bitumen-based paints and paint brush restorers. 

Many chemical cleansers are categorized as harmful. It is very common for substances which are 

labelled as harmful also to be categorized as an irritant. 

Toxic substances are ones which impede or prevent the function of one or more organs within 

the body, such as the kidney, liver and heart. A toxic substance is, therefore, a poisonous one. 

Lead, mercury, pesticides and the gas carbon monoxide are toxic substances. The effect on the 

health of a person exposed to a toxic substance depends on the concentration and toxicity of the 



substance, the frequency of the exposure and the effectiveness of the control measures in place. 

The state of health and age of the person and the route of entry into the body have influence on 

the effect of the toxic substance. 

Carcinogenic substances are ones which are known or suspected of promoting abnormal 

development of body cells to become cancers. Asbestos, hardwood dust, creosote and some 

mineral oils are carcinogenic. It is very important that the health and safety rules accompanying 

the substance are strictly followed. 

Mutagenic substances are those which damage genetic material within cells, causing abnormal 

changes that can be passed from one generation to another. Each of the classifications may be 

identified by a symbol and a symbolic letter – the most common of these are shown in Figure 

12.1. The effects on health of hazardous substances may be either acute or chronic. 

Acute effects are of short duration and appear fairly rapidly, usually during or after a single or 

short-term exposure to a hazardous substance. Such effects may be severe and require hospital 

treatment but are usually reversible. Examples include asthma-type attacks, nausea and fainting. 

Chronic effects develop over a period of time which may extend to many years. The word 

‘chronic’ means ‘with time’ and should not be confused with ‘severe’ as its use in everyday 

speech often implies. Chronic health effects are produced from prolonged or repeated exposures 

to hazardous substances resulting in a gradual, latent and often irreversible illness, which may 

remain undiagnosed for many years. Many cancers and mental diseases fall into the chronic 

category. During the development stage of a chronic disease, the individual may experience no 

symptoms. 



 

Risk and safety phrases 

The European Union currently requires that risk phrases (R-phrases) appear on each label and 

safety data sheet for hazardous substances. R-phrases consist of the letter R followed by a 

number. Similarly safety phrases (S-phrases) for handling precautions are also part of the same 

requirements. When a hazardous substance exhibits more than one risk they are combined as a 

multiple risk phrases. For example a hazardous substance that has multiple risk phrases 

R23/24/25 would be toxic by inhalation, in contact with skin and if swallowed. 

It is important to note that both risk and safety phrases are being phased out following the 

implementation by the EU of the Globally Harmonized System of Classification and Labelling of 

Chemicals (GHS). 

From 2010 within the EU these phrases will begin to change to ‘Hazard Statements’ and 

‘Precautionary 

Statements’ as the new Global Harmonized System (GHS) starts to be introduced. The symbols 

will also begin to change. Safety Data Sheets for chemical substances should all use the new 

terminology from December 

2010 and for chemical mixtures from June 2015.  



Worldwide, there are many different laws to identify hazardous chemicals (classification) and to 

communicate this information to users. This is often confusing as the same chemical can have 

different hazard descriptions in different countries. The UN brought together experts from 

different countries to create the GHS. 

The aim of GHS is to have, throughout the world, the same: 

 criteria for classifying chemicals according to their health, environmental and physical 

hazards; 

 hazard communication requirements for labelling and safety data sheets. 

The United Nations Globally Harmonized System of Classification and Labelling of Chemicals 

(UN GHS) provides a basis for globally uniform physical, environmental, health and safety 

information on hazardous chemicals through the harmonization of the criteria for their 

classification and labelling. It was developed at UN level with the aim of overcoming differing 

labelling information requirements on physical, health and environmental hazards for the same 

chemicals around the world. Moreover, it also aims to lower barriers to trade caused by the fact 

that every time a product was exported, it mostly had to be classified and labelled differently 

because of differing criteria. 

The UN GHS is not a formal treaty, but instead is a non-legally binding international agreement. 

This means that countries (or trading blocs like the EU) must create local or national legislation 

to implement the GHS. 

Outside the EU many other countries have subscribed to implementing the GHS into domestic 

law, including the US, Canada, New Zealand, Brazil, China, the Philippines, Russia, Japan, 

Mexico, South Africa and various other African countries. The stage of implementation ranges 

from those countries which already have or are about to have in place their own GHS 

implementing scheme (e.g. EU, Japan, New Zealand, South Korea) to those countries where 

focused activities on and development of a GHS implementing scheme are ongoing (e.g. the US) 

and to further countries which have just started their discussions with the view to implement the 

GHS. 

Each individual country employs its specific domestic legal instruments, e.g. sector-specific acts 

or national standards, to implement the GHS. 

The EU legislation on classification, labelling and packaging consists of three acts: The 

Dangerous Substances 



Directive (Directive 67/548/EEC, DSD), the Dangerous Preparations Directive (Directive 

1999/45/EC, DPD) and the new Regulation on classification, labelling and packaging of 

substances and mixtures, Regulation (EC) No 1272/2008 (CLP Regulation or CLP) which 

entered into force on 20th January 2009 and applies directly in all member states. 

Further information on the stage of implementation of the UN GHS in different countries is 

available on the UN 

Under the new CLP Regulations there are: 

 new scientific criteria to assess hazardous properties of chemicals; 

 two new harmonized hazard warning symbols for labels (known as ‘pictograms’); 

 a new design for existing symbols; 

  new harmonized hazard warning (H) and precautionary statements (P) for labels, 

which will replace the existing risk and safety phrases. 

Examples of the new hazard statements and the new precautionary statements for labels are 

shown in Table 

12.1. 

 

 

Assessment of health risks 

Types of health risk 

The principles of control for health risks are the same as those for safety. However, the nature of 

health risks can make the link between work activities and employee ill health less obvious than 

in the case of injury from an accident (Figure 12.2). Figure 12.3 shows a route map for achieving 

adequate control. 

Unlike safety risks, which can lead to immediate injury, the result of daily exposure to health 

risks may not manifest itself for months, years and, in some cases, decades. Irreversible health 



damage may occur before any symptoms are apparent. It is, therefore, essential to develop a 

preventive strategy to identify and control risks before anyone is exposed to them. 

Risks to health from work activities include: 

 skin contact with irritant substances, leading to dermatitis, etc.; 

 inhalation of respiratory sensitizers, triggering immune responses such as asthma; 

 badly designed workstations requiring awkward body postures or repetitive movements, 

resulting in upper limb disorders, repetitive strain injury and other musculoskeletal 

conditions; 

 noise levels which are too high, causing deafness and conditions such as tinnitus; too 

much vibration, for example from hand-held tools leading to hand-arm vibration 

syndrome and circulatory problems; 

 exposure to ionising and non-ionising radiation including ultraviolet in the sun’s rays, 

causing burns, sickness and skin cancer; 

 infections ranging from minor sickness to lifethreatening conditions, caused by inhaling 

or being contaminated with microbiological organisms; 

 stress causing mental and physical disorders. 

Some illnesses or conditions, such as asthma and back pain, have both occupational and non-

occupational causes and it may be difficult to establish a definite causal link with a person’s 

work activity or their exposure to particular agents or substances. But, if there is evidence that 

shows the illness or condition is prevalent among the type of workers to which the person 

belongs or among workers exposed to similar agents or substances, it is likely that their work and 

exposure has contributed in some way. 



 

 

 

Routes of entry of hazardous substances into the body 

There are three principal routes of entry of hazardous substances into the human body: 

 inhalation – breathing in the substance with normal air intake. This is the main route of 

contaminants into the body. These contaminants may be chemical (e.g. solvents or 

welding fume) or biological (e.g. bacteria or fungi) and become airborne by a variety of 

modes, such as sweeping, spraying, grinding and bagging. They enter the lungs where 

they have access to the bloodstream and many other organs; 



 absorption through the skin – the substance comes into contact with the skin and enters 

through either the pores or a wound. Tetanus can enter in this way as can toluene, 

benzene and various phenols; 

  ingestion – through the mouth and swallowed into the stomach and the digestive system. 

This is not a significant route of entry to the body. The most common occurrences are 

due to airborne dust or poor personal hygiene (not washing hands before eating food) (see 

Figure 12.4). 

Another very rare entry route is by injection. The abuse of compressed air lines by shooting high 

pressure air at the skin can lead to air bubbles entering the bloodstream. Accidents involving 

hypodermic syringes in a health or veterinary service setting are rare but illustrate this form of 

entry route. The most effective control measures which can reduce the risk of infection from 

biological organisms are disinfection, proper disposal of clinical waste (including syringes), 

good personal hygiene and, where appropriate, personal protective equipment. Other measures 

include vermin control, water treatment and immunization. There are five major functional 

systems within the human body – respiratory, nervous, cardiovascular (blood), urinary and the 

skin. 

The respiratory system 

This comprises the lungs and associated organs (e.g. the nose). Air is breathed in through the 

nose, and passes through the trachea (windpipe) and the bronchi into the two lungs. Within the 

lungs, the air enters many smaller passageways (bronchioles) and thence to one of 300 000 

terminal sacs called alveoli. The alveoli are approximately 0.1 mm across, although the entrance 

is much smaller. On arrival in the alveoli, there is a diffusion of oxygen into the bloodstream 

through blood capillaries and an effusion of carbon dioxide from the bloodstream. While soluble 

dust which enters the alveoli will be absorbed into the bloodstream, insoluble dust (respirable 

dust) will remain permanently, leading to possible chronic illness (Figure 12.5). 

The whole of the bronchial system is lined with hairs, known as cilia. The cilia offer some 

protection against insoluble dusts. These hairs will arrest all non-respirable dust (above 5 mm) 

and, with the aid of mucus, pass the dust from one hair to a higher one and thus bring the dust 

back to the throat (this is known as the ciliary escalator). It has been shown that smoking 

damages this action. The nose will normally trap large particles (greater than 20 mm) before they 



enter the trachea. There are over 40 conditions that can affect the lungs and/or airways and 

impinge on the ability of a person to breathe normally. 

Respirable dust tends to be long thin particles with sharp edges which puncture the alveoli 

walls. The puncture heals producing scar tissues which are less flexible than the original walls – 

this can lead to fibrosis. Such dusts include asbestos, coal, silica, some plastics and talc. The 

possible indicators of a dust problem in the workplace are fine deposits on surfaces, people and 

products or blocked filters on extraction equipment. Ill health reports or complaints from the 

workforce could also indicate a dust problem. 

Acute effects on the respiratory system include bronchitis and asthma and chronic effects include 

fibrosis and cancer. Hardwood dust, for example, can produce asthma attacks and nasal cancer. 

Finally, asphyxiation, due to a lack of oxygen, is a problem in confined spaces particularly when 

MIG (metal inert gas) welding is taking  

place. 

 



 

 

The nervous system 

The nervous system consists primarily of the brain, the spinal cord and nerves extending 

throughout the body 

(Figure 12.6). Any muscle movement or sensation (e.g. hot and cold) is controlled or sensed by 

the brain through small electrical impulses transmitted through the spinal cord and nervous 

system. 

The effectiveness of the nervous system can be reduced by neurotoxins and lead to changes in 

mental ability (loss of memory and anxiety), epilepsy and narcosis (dizziness and loss of 

consciousness). Organic solvents (trichloroethylene) and heavy metals (mercury) are well-known 

neurotoxins. The expression ‘mad hatters’ originated from the mental deterioration of top hat 

polishers in the 19th century who used mercury to produce a shiny finish on the top hats. 



 

The cardiovascular system 

The blood system uses the heart to pump blood around the body through arteries, veins and 

capillaries (Figure 

12.7). Blood is produced in the bone marrow and consists of a plasma within which are red cells, 

white cells and platelets. The system has three basic objectives: 

 to transport oxygen to vital organs, tissues and the brain and carbon dioxide back to the 

lungs (red cell function); 

  to attack foreign organisms and build up a defence system (white cell function); 

 to aid the healing of damaged tissue and prevent excessive bleeding by clotting 

(platelets). 

There are several ways in which hazardous substances can interfere with the cardiovascular 

system. Benzene can affect the bone marrow by reducing the number of blood cells produced. 

Carbon monoxide prevents the red cells from absorbing sufficient oxygen and the effects depend 

on its concentration. Symptoms begin with headaches and end with unconsciousness and 

possibly death. 



 

The urinary system 

The urinary system extracts waste and other products from the blood. The two most important 

organs are the liver (normally considered part of the digestive system) and kidney, both of which 

can be affected by hazardous substances within the bloodstream (Figure 12.8). 

The liver removes toxins from the blood, maintains the levels of blood sugars and produces 

protein for the blood plasma. Hazardous substances can cause the liver to be too active or 

inactive (e.g. xylene), lead to liver enlargement (e.g. cirrhosis caused by alcohol) or liver cancer 

(e.g. vinyl chloride). 

The kidneys filter waste products from the blood as urine, regulate blood pressure and liquid 

volume in the body and produce hormones for making red blood cells. Heavy metals (e.g. 

cadmium and lead) and organic solvents (e.g. glycol ethers used in screen printing) can restrict 

the operation of the kidneys possibly leading to failure. 



 

The skin 

The skin holds the body together and is the first line of defence against infection. It regulates 

body temperature, is a sensing mechanism, provides an emergency food store (in the form of fat) 

and helps to conserve water. There are two layers – an outer layer called the epidermis (0.2 mm) 

and an inner layer called the dermis (4 mm). The epidermis is a tough protective layer and the 

dermis contains the sweat glands, nerve endings and hairs (Figure 12.9). 

The most common industrial disease of the skin is dermatitis (non-infective dermatitis). It 

begins with a mild irritation on the skin and develops into blisters which can peel and weep 

becoming septic. It can be caused by various chemicals, mineral oils and solvents. There are two 

types: 

 irritant contact dermatitis – occurs soon after contact with the substance and the 

condition reverses after contact ceases (detergents and weak acids); 



 allergic contact dermatitis – caused by a sensitizer such as turpentine, epoxy resin, 

solder flux and formaldehyde. 

Dermatitis is on the rise and is costing business more than £20m a year, even though the cost of 

control measures to prevent the disease is minimal. Workers in the hotel and catering industry 

are particularly vulnerable to this debilitating disease as are print workers who have contracted 

dermatitis after coming into contact with UV curable lacquers used to produce a glossy finish to 

magazine covers. 

For many years, dermatitis was seen as a ‘nervous’ disease which was psychological in nature. 

Nowadays, it is recognized as an industrial disease which can be controlled by good personal 

hygiene, personal protective equipment, use of barrier creams and health screening of 

employees. Dermatitis can appear anywhere on the body but it is normally found on the hands. 

Therefore, gloves should always be worn when there is a risk of dermatitis. 

The risk of dermatitis occurring increases with the presence of cuts or abrasions on the skin, 

which allow chemicals to be more easily absorbed. The risk also depends on the type, sensitivity 

and existing condition of the skin. 

 

The role of COSHH 

The Control of Substances Hazardous to Health Regulations (COSHH) 1988 were the most 

comprehensive and significant piece of health and safety legislation to be introduced since the 

Health and Safety at Work Act 1974. They were enlarged to cover biological agents in 1994 and 



further amended in 1997, 1999, 2002 and 2005. (Section 15.12). The Regulations impose duties 

on employers to protect employees and others who may be exposed to substances hazardous to 

their health and requires employers to control exposure to such substances. 

The COSHH Regulations offer a framework for employers to build a management system to 

assess health risks and to implement and monitor effective controls. Adherence to these 

Regulations will provide the following benefits to the employer and employee: 

 improved productivity due to lower levels of illhealth and more effective use of 

materials; 

 improved employee morale; 

 lower numbers of civil court claims; 

 better understanding of health and safety legal requirements. 

Organizations which ignore COSHH requirements will be liable for enforcement action, 

including prosecution, under the Regulations. 

Requirements of the COSHH Regulations 

When hazardous substances are considered for use (or in use) at a place of work, the COSHH 

Regulations impose certain duties on employers and require employees to cooperate with the 

employer by following any measures taken to fulfil those duties. The principal requirements are 

as follows. 

1. Employers must undertake a suitable and sufficient assessment of the health risks created by 

work which is liable to expose their employees to substances hazardous to health and of the steps 

that need to be taken by employers to meet the requirements of these Regulations. 

2. Employers must prevent, or where this is not reasonably practicable, adequately control the 

exposure of their employees to substances hazardous to health. Workspace Exposure Limits 

(WELs), which should not be exceeded, are specified by the HSE for certain substances. As far 

as inhalation is concerned, control should be achieved by means other than personal protective 

equipment. If, however, respiratory protective equipment, for example, is used, then the 

equipment must conform to HSE standards (Regulation 7). The control of exposure can only be 

treated as adequate if the principles of good practice are applied. 

3. Employers and employees must make proper use of any control measures provided 

(Regulation 8). 



4. Employers must maintain any installed control measures on a regular basis, keep suitable 

records (Regulation 9) and review systems of work. 

5. Monitoring must be undertaken of any employee exposed to items listed in Schedule 5 of the 

Regulations or in any other case where monitoring is required for the maintenance of adequate 

control or the protection of employees. Records of this monitoring must be kept for at least 5 

years, or 40 years where employees can be identified (Regulation 10). 

6. Health surveillance must be provided to any employees who are exposed to any substances 

listed in Schedule 6. Records of such surveillance must be kept for at least 40 years after the last 

entry (Regulation 11). 

7. Emergency plans and procedures must be prepared to deal with accidents or incidents 

involving exposure to hazardous substances beyond normal day-to-day risks. This will involve 

warnings and communication systems to give appropriate response immediately after any 

incident occurs. 

8. Employees who may be exposed to substances hazardous to their health must be given 

information, instruction and training sufficient for them to know the health risks created by the 

exposure and the precautions which should be taken (Regulation 12). 

Details of a COSHH assessment 

Not all hazardous substances are covered by the COSHH Regulations. If there is no warning 

symbol on the substance container or it is a biological agent which is not directly used in the 

workplace (such as an influenza virus), then no COSHH assessment is required. The COSHH 

Regulations do not apply to those hazardous substances which are subject to their own individual 

Regulations (asbestos, lead or radioactive substances). The COSHH Regulations do apply to the 

following substances: 

 substances having occupational exposure limits as listed in the HSE publication EH40 

(Occupational Exposure Limits); 

 substances or combinations of substances listed in the Chemicals (Hazard, Information 

and Packaging for Supply) Regulations better known as the CHIP Regulations; 

  biological agents connected with the workplace; 

  substantial quantities of airborne dust (more than 10 mg/m3 of total inhalable dust or 4 

mg/m3 of respirable dust, both 8-hour time-weighted average (TWA), when there is no 

indication of a lower value); 



 any substance creating a comparable hazard which for technical reasons may not be 

covered by CHIP. 

A COSHH assessment is very similar to a risk assessment but is applied specifically to 

hazardous substances. 

The HSE has suggested five steps to COSHH assessments but within these steps there are a 

number of sub-sections. The steps are as follows. 

Step 1. Gather information about the substances, the work and working practices. Assessors 

should: 

 identify the hazardous substances present or likely to be present in the workplace, the 

categories and numbers of persons (e.g. employees and visitors); 

 gather information about the hazardous substances including the quantity of the 

substances used; 

 identify the hazards from these substances by reviewing labels, material safety data 

sheets, HSE guidance and published literature; 

  decide who could be affected by the hazardous substances and the possible routes of 

entry to people exposed (i.e. inhalation, ingestion or absorption). 

There is a need to look at both the substances and the activities where people could be exposed to 

hazardous substances. 

Step 2. Evaluate the risks to health either individually 

 or collectively. Assessors should: 

 evaluate the risks to health including the duration and frequency of the exposure of those 

persons to the substances; 

 evaluate the level of exposure, for example the concentration and length of exposure to 

any airborne dusts, gases, fumes or vapours; 

 consider any WELs (see Section 12.3); 

 decide if existing and potential exposure presents any insignificant risks to health or they 

pose a significant risk to health. 

Step 3. Decide what needs to be done to control the exposure to hazardous substances. Assessors 

should: 



 evaluate the existing control measures, including any PPE and RPE, for their 

effectiveness (using any available records of environmental monitoring) and compliance 

with relevant legislation; 

 decide on additional control measures, if any are required (see Section 12.4); 

 decide what maintenance and supervision of the use of the control measures are needed; 

 plan what to do in an emergency; 

  set out how exposure should be monitored; 

 decide what, if any, health surveillance is necessary; 

 decide what information, instruction and training is required. 

Step 4. Record the assessment. Assessors should: 

 decide if a record is required (five or more employed, and significant findings); 

 decide on the format of the record; 

 decide on storage and how to keep records available to employees, safety representatives, 

etc. 

Step 5. Review the assessment. Assessors should: 

 decide when a review is necessary (e.g. changes in substances used, processes or people 

exposed); 

 decide what needs to be reviewed. 

An example of a typical form that can be used for a COSHH assessment is given in Appendix 

12.4. 

It is important that the assessment is conducted by somebody who is competent to undertake it. 

Such competence will require some training, the extent of which will depend on the complexities 

of the workplace. 

For large organizations with many high-risk operations, a team of competent assessors will be 

needed. If the assessment is simple and easily repeated, a written record is not necessary. In other 

cases, a concise and dated record of the assessment together with recommended control measures 

should be made available to all those likely to be affected by the hazardous substances. 

The assessment should be reviewed on a regular basis, particularly when there are changes in 

work process or substances or when adverse ill-health is reported. 

Assessing exposure and health surveillance 



Some aspects of health exposure will need input from specialist or professional advisers, such as 

occupational health hygienists, nurses and doctors. However, considerable progress can be made 

by taking straightforward measures such as: 

 consulting the workforce on the design of workplaces; 

  talking to manufacturers and suppliers of substances and work equipment about 

minimizing exposure; 

 enclosing machinery to cut down dust, fumes and noise; 

 researching the use of less hazardous substances; 

 ensuring that employees are given appropriate information and are trained in the safe 

handling of all the substances and materials to which they may be exposed. 

To assess health risks and to make sure that control measures are working properly, it may be 

necessary, for example, to measure the concentration of substances in air to make sure that 

exposures remain within the assigned WELs. Sometimes health surveillance of workers who 

may be exposed will be needed. This will enable data to be collected to check control measures 

and for early detection of any adverse changes to health. Health surveillance procedures 

available include biological monitoring for bodily uptake of substances, examination for 

symptoms and medical surveillance – which may entail clinical examinations and physiological 

or psychological measurements by occupationally qualified registered medical practitioners. The 

procedure chosen should be suitable for the case concerned. Sometimes a method of surveillance 

is specified for a particular substance, for example, in the COSHH ACOP. Whenever 

surveillance is undertaken, a health record has to be kept for the person concerned. 

Health surveillance should be supervised by a registered medical practitioner or, where 

appropriate, it should be done by a suitably qualified person (e.g. an occupational nurse). In the 

case of inspections for easily detectable symptoms like chrome ulceration or early signs of 

dermatitis, health surveillance should be done by a suitably trained responsible person. If 

workers could be exposed to substances listed in Schedule 6 of the 

COSHH Regulations, medical surveillance, under the supervision of an HSE employment 

medical adviser or a doctor appointed by HSE, is required.  

 Sources of information 

 



Product labels include details of the hazards associated with the substances contained in the 

product and any precautions recommended. They may also bear one or more of the CHIP hazard 

classification symbols. 

Material safety data sheets are another very useful source of information for hazard 

identification and associated advice. Manufacturers of hazardous substances are obliged to 

supply such sheets to users, giving details of the name, chemical composition and properties of 

the substance. Information on the nature of the health hazards and any relevant exposure 

standard (WEL) should also be given together with recommended exposure control measures and 

personal protective equipment. 

The sheets contain useful additional information on first aid and fire-fighting measures and 

handling, storage, transport and disposal information. The data sheets should be stored in a 

readily accessible and known place for use in the event of an emergency, such as an accidental 

release. 

Other sources of information include trade association publications, industrial codes of practice 

and specialist reference manuals. 

 



 

Survey techniques for health risks 

An essential part of the COSHH assessment is the measurement of the quantity of the hazardous 

substance in the atmosphere surrounding the workplace. This is known as air sampling. There are 

four common types of air-sampling technique used for the measurement of air quality: 

1. Stain tube detectors use direct reading glass indicator tubes filled with chemical crystals 

which change colour when a particular hazardous substance passes through them. The method of 

operation is very similar to the breathalyzer used by the police to check alcohol levels in 

motorists. The glass tube is opened at each end and fitted into a pumping device (either hand or 

electrically operated). 

A specific quantity of contaminated air containing the hazardous substance is drawn through the 

tube and the crystals in the tube change colour in the direction of the air flow. The tube is 



calibrated such that the extent of the colour change along the tube indicates the concentration of 

the hazardous substance within the air sample (Figure 12.11). 

This method can only be effective if there are no leakages within the instrument and the correct 

volume of sampled air is used. The instrument should be held within 30 cm of the nose of the 

person whose atmosphere is being tested. A large range of different tubes is available. This 

technique of sampling is known as grab or spot sampling since it is taken at one point. 

The advantages of the technique are that it is quick, relatively simple to use and inexpensive. 

There are, however, several disadvantages: 

 The instrument cannot be used to measure concentrations of dust or fume. 

 The accuracy of the reading is approximately 625%; it will yield a false reading if other 

contaminants present react with the crystals. 

 The instrument can only give an instantaneous reading, not an average reading over the 

working period (TWA). 

 The tubes are very fragile with a limited shelf life. 

2. Passive sampling is measured over a full working period by the worker wearing a badge 

containing absorbent material. The material will absorb the contaminant gas and, at the end of 

the measuring period, the sample is sent to a laboratory for analysis. The advantages of this 

method over the stain tube are that there is less possibility of instrument errors and it gives a 

TWA reading. 

3. Sampling pumps and heads can be used to measure gases and dusts. The worker, whose 

breathing zone is being monitored, wears a collection head as a badge and a battery-operated 

pump on his back at waist level. The pump draws air continuously through a filter, fitted in the 

head, which will either absorb the contaminant gas or trap hazardous dust particles. If this filter 

is used for dust measurement, it is sometimes called a static dust sampler. Before sampling takes 

place, the filter is weighed and the pump flow rate preset. After the designated testing period, it 

is sent to a specialist laboratory for analysis. The quantity of dust present would be determined 

either by measuring the weight change of the filter or by chemical analysis (e.g. for lead) or by 

using microscopes to count the number of fibres (e.g. for asbestos). This system is more accurate 

than stain tubes and gives a TWA result but can be uncomfortable to wear over long periods. 

Such equipment can only be used by trained personnel. 



4. Direct reading instruments are available in the form of sophisticated analysers which can 

only be used by trained and experienced operatives. Infrared gas analysers are the most common 

but other types of analysers are also available. They are very accurate and give continuous or 

TWA readings. They tend to be very expensive and are normally hired or used by specialist 

consultants. Other common monitoring instruments include vane anemometers, used for 

measuring air flow speeds and hygrometers, which are used for measuring air humidity. 

Qualitative monitoring techniques include smoke tubes and the dust observation lamp. Smoke 

tubes generate a white smoke which may be used to indicate the direction of flow of air – this is 

particularly useful when the air speed is very low or when testing the effectiveness of ventilation 

ducting. A dust observation lamp enables dust particles which are normally invisible to the 

human eye to be observed in the light beam. This dust is usually in the respirable range and, 

although the lamp does not enable any measurements of the dust to be made, it will illustrate the 

operation of a ventilation system and the presence of such dust. 

Regulation 10 requires routine sampling or monitoring of exposure where there could be serious 

health effects if the controls fail, exposure limits might be exceeded or the control measures may 

not be working properly. Air monitoring should also be undertaken for any hazardous substances 

listed in Schedule 5 of the COSHH Regulations. Records of this monitoring should be kept for 5 

years unless an employee is identifiable in the records, in which case they should be kept for 40 

years. 

 Workplace exposure limits 

One of the main purposes of a COSHH assessment is to adequately control the exposure of 

employees and others to hazardous substances. This means that such substances should be 

reduced to levels which do not pose a health threat to those exposed to them day after day at 

work. Under the 2006 amendments to the COSHH Regulations 2002, the HSE has assigned 

WELs to a large number of hazardous substances and publishes any updates in a publication 

called ‘Occupational Exposure limits’ EH40. The WEL is related to the concentration of airborne 

hazardous substances that people breathe over a specified period of time – known as ‘time-

weighted average’. Before the introduction of WELs, there were two types of exposure limit 

published – the maximum exposure limit (MEL) and the occupational exposure standard (OES). 

The COSHH (Amendment) Regulations 2006 replaced the OES/MEL system with a single 

WEL. This removed the concern of HSE that the OES was seen as a ‘safe’ limit rather than a 



‘likely safe’ limit. Hence, the WEL must not be exceeded. Hazardous substances which have 

been assigned a WEL fall into two groups. 

1. Substances which are carcinogenic or mutagenic (having a risk phase R45, R46 or R49) or 

could cause occupational asthma (having a risk phase R42, or R42/43 or listed in section C of the 

HSE publication ‘Asthmagen? Critical assessment for the agents implicated in occupational 

asthma’ as updated from time to time) or are listed in Schedule 1 of the COSHH Regulations. 

These are substances which were assigned a MEL before 2005. The level of exposure to these 

substances should be reduced as far as is reasonably practicable. 

2. All other hazardous substances which have been assigned a WEL. Exposure to these 

substances by inhalation must be controlled adequately to ensure that the WEL is not exceeded. 

These substances were previously assigned an OES before 2005. For these substances, 

employers should achieve adequate control of exposure by inhalation by applying the principles 

of good practice. 

The WELs are subject to time-weighted averaging. There are two such Time-weighted Averages 

(TWA): the longterm exposure limit (LTEL) or 8-hour reference period and the short-term 

exposure limit (STEL) or 15-minute reference period. The 8-hour TWA is the maximum 

exposure allowed over an 8-hour period so that if the exposure period was less than 8 hours the 

WEL is increased accordingly with the proviso that exposure above the LTEL value continues 

for no longer than 1 hour. Table 12.2 shows some typical WELs for various hazardous 

substances. For example, if a person was exposed to a hazardous substance with a WEL of 100 

mg/m3 (8-hour TWA) for 4 hours, no action would be required until an exposure level of 200 

mg/m3 was reached (further exposure at levels between 100 and 200 mg/m3 should be restricted 

to 1 hour). 

 

 



If, however, the substance has an STEL of 150 mg/m3, then action would be required when the 

exposure level rose above 150 mg/m3 for more than 15 minutes. The STEL always takes 

precedence over the LTEL. When a STEL is not given, it should be assumed that it is three times 

the LTEL value. The publication EH40 is a valuable document for the health and safety 

professional as it contains much additional advice on hazardous substances for use during the 

assessment of health risks, particularly where new medical information has been made public. 

The HSE is constantly revising WELs and introducing new ones and it is important to refer to 

the latest publication of EH40. 

It is important to stress that if a WEL from Group 1 is exceeded, the process and use of the 

substance should cease immediately and employees should be removed from the immediate area 

until it can be made safe. In the longer term the process and the control and monitoring measures 

should be reviewed and health surveillance of the affected employees considered. 

The over-riding requirement for any hazardous substance which has a WEL from Group 1, is to 

reduce exposure to as low as is reasonably practicable. Finally, there are certain limitations on 

the use of the published WELs: 

 They are specifically quoted for an 8-hour period (with an additional STEL for many 

hazardous substances). Adjustments must be made when exposure occurs over a 

continuous period longer than 8 hours. 

 They can only be used for exposure in a workplace and not to evaluate or control non-

occupational exposure (e.g. to evaluate exposure levels in a neighbourhood close to the 

workplace, such as a playground). 

  WELs are only approved where the atmospheric pressure varies from 900 to 1100 

millibars. This could exclude their use in mining and tunneling operations. 

  They should also not be used when there is a rapid build-up of a hazardous substance 

due to a serious accident or other emergency. Emergency arrangements should cover 

these eventualities. 

The fact that a substance has not been allocated a WEL does not mean that it is safe. The 

exposure to these substances should be controlled to a level which nearly all of the working 

population could experience all the time without any adverse effects to their health. Detailed 

guidance and references are given for such substances in the HSE ACOP and guidance to the 

COSHH Regulations (L5). 



The principles of good practice for the control of exposure to substances hazardous to 

health 

The objective of the COSHH Regulations is to prevent ill-health due to the exposure to 

hazardous substances. 

Employers are expected to develop suitable and sufficient control measures by: 

1. identifying hazards and potentially significant risks; 

2. taking action to reduce and control risks; 

3. keeping control measures under regular review. 

In order to assist employers with these duties, the HSE has produced the following eight 

principles of good practice: 

(a) Design and operate processes and activities to minimize the emission, release and spread of 

substances hazardous to health. 

(b) Take into account all relevant routes of exposure – inhalation, skin absorption and ingestion – 

when developing control measures. 

(c) Control exposure by measures that are proportionate to the health risk. 

(d) Choose the most effective and reliable control options which minimize the escape and spread 

of substances hazardous to health. 

(e) When adequate control of exposure cannot be achieved by other means, provide, in 

combination with other control measures, suitable personal protective equipment. 

(f) Check and review regularly all elements of control measures for their continuing 

effectiveness. 

(g) Inform and train all employees on the hazards and risks from the substances with which they 

work and the use of control measures developed to minimize the risks. 

(h) Ensure that the introduction of control measures does not increase the overall risk to health 

and safety. 

All these principles are embodied in the following sections on COSHH control measures. 

 Hierarchy of control measures 

The COSHH Regulations require the prevention or adequate control of exposure by measures 

other than personal protective equipment, so far as is reasonably practicable, taking into account 

the degree of exposure and current knowledge of the health risks and associated technical 

remedies. The hierarchy of control measures is as follows: 



 elimination; 

  substitution; 

  provision of engineering controls; 

  provision of supervisory (people) controls; 

  provision of personal protective equipment. 

Examples where engineering controls are not reasonably practicable include emergency and 

maintenance work, short-term and infrequent exposure and where such controls are not 

technically feasible. Measures for preventing or controlling exposure to hazardous substances 

include one or a combination of the following: 

 elimination of the substance; 

 substitution of the substance (or the reduction in the quantity used); 

  total or partial enclosure of the process; 

  local exhaust ventilation; 

 dilution or general ventilation; 

 reduction of the number of employees exposed to a strict minimum; 

 reduced time exposure by task rotation and the provision of adequate breaks; 

 good housekeeping; 

 training and information on the risks involved; 

 effective supervision to ensure that the control measures are being followed; 

 personal protective equipment (such as clothing, gloves and masks); 

 welfare (including first aid); 

  medical records; 

  health surveillance. 

 

 

 Preventative control measures 

Prevention is the safest and most effective of the control measures and is achieved either by 

changing the process completely or by substituting for a less hazardous substance (the change 

from oil-based to water-based paints is an example of this). It may be possible to use a substance 

in a safer form, such as a brush paint rather than a spray. 



The EU has introduced chemical safety regime REACH (Registration, Evaluation and 

Authorization of 

Chemicals) Regulations, which restrict the use of highrisk substances or substances of very high 

concern and require that safer substitutes must be used. Manufacturers and importers of 

chemicals are responsible for understanding and managing the risks associated with their 

products. 

The Regulations apply to many common items, such as glues, paints, solvents, detergents, 

plastics, additives, polishes, pens and computers. The three main types of 

REACH dutyholder are: 

 Manufacturers/importers – businesses that manufacture or import (from outside the 

EU) 1 ton or more of any given substance each year are responsible for registering a 

dossier of information about that substance with the European Chemicals Agency. If 

substances are not registered, then the data on them will not be available and it will no 

longer be legal to manufacture or supply them within the EU. Suppliers will be obliged to 

carry out an inventory and identify where in the supply chain the chemicals come from. 

Under the REACH system, industry will also have to prepare risk assessments and 

provide control measures for safe use of the substance by down stream users and get 

community-wide authorizations for the use of any substances considered to be of high 

concern. 

  Downstream users – downstream users include any businesses using chemicals, which 

probably includes most businesses in some way. Companies that use chemicals have a 

duty to use them in a safe way, and according to the information on risk management 

measures that should be passed down the supply chain. 

 Other users in the supply chain – However, in order for suppliers to be able to assess 

these risks they need information from the downstream users about how they are used. 

REACH provides a framework in which information can be passed both up and down 

supply chains by using the safety data sheet. This should accompany materials down 

through the supply chain so that users are provided with the information that they need to 

ensure chemicals are safely managed. It is envisaged that, in the future, the safety data 

sheets will include information on safe handling and use. 



An important aspect of chemical safety is the need for clear information about any hazardous 

chemical properties. The classification of different chemicals according to their characteristics 

(for example, those that are corrosive, or toxic to fish) currently follows an established system, 

which is reflected in REACH. Over the next few years, work will be underway to establish in the 

EU a classification and labelling system based on the United Nations Globally Harmonized 

System (GHS). 

Engineering controls 

The simplest and most efficient engineering control is the segregation of people from the 

process; a chemical fume cupboard is an example of this as is the handling of toxic substances in 

a glove box. Modification of the process is another effective control to reduce human contact 

with hazardous substances. More common methods, however, involve the use of forced 

ventilation – local exhaust ventilation and dilution ventilation. 

Local exhaust ventilation 

Local exhaust ventilation removes the hazardous gas, vapour or fume at its source before it can 

contaminate the surrounding atmosphere and harm people working in the vicinity. Such systems 

are commonly used for the extraction of welding fumes and dust from woodworking machines. 

All exhaust ventilation systems have the following five basic components (Figure 12.12). 

1. A collection hood and intake – sometimes this is a nozzle-shaped point which is nearest to 

the workpiece, while at other times it is simply a hood placed over the workstation. The speed of 

the air entering the intake nozzle is important; if it is too low then hazardous fume may not be 

removed (air speeds of up to 1 m/s are normally required). 

2. Ventilation ducting – this normally acts as a conduit for the contaminated air and transports it 

to a filter and settling section. It is very important that this section is inspected regularly and any 

dust deposits removed. It has been known for ventilation ducting attached to a workshop ceiling 

to collapse under the added weight of metal dust deposits. It has also been known for them to 

catch fire. 

3. Filter or other air cleaning device – normally located between the hood and the fan, the filter 

removes the contaminant from the air stream. The filter requires regular attention to remove 

contaminant and to ensure that it continues to work effectively. 

4. Fan – this moves the air through the system. It is crucial that the correct type and size of fan is 

fitted to a given system and it should only be selected by a competent person. It should also be 



positioned so that it can easily be maintained but does not create a noise hazard to nearby 

workers. 

5. Exhaust duct – this exhausts the air to the outside of the building. It should be checked 

regularly to ensure that the correct volume of air is leaving the system and that there are no 

leakages. The exhaust duct should also be checked to ensure that there is no corrosion due to 

adverse weather conditions. 

The COSHH Regulations require that such ventilation systems should be inspected at least every 

14 months by a competent person to ensure that they are still operating effectively. 

The effectiveness of a ventilation system will be reduced by damaged ducting, blocked or 

defective filters and poor fan performance. More common problems include the unauthorized 

extension of the system, poor 

 

 

initial design, poor maintenance, incorrect adjustments and a lack of inspection or testing. 



Routine maintenance should include repair of any damaged ducting, checking filters, 

examination of the fan blades to ensure that there has been no dust accumulation, tightening all 

drive belts and a general lubrication 

of moving parts. 

The local exhaust ventilation system will have an effect on the outside environment in the form 

of noise and odour. Both these problems can be reduced by regular routine maintenance of the 

fan and filter. The waste material from the filter may be hazardous and require the special 

disposal arrangements. 

 

Dilution (or general) ventilation 

Dilution (or general) ventilation uses either natural ventilation (doors and windows) or fan-

assisted forced ventilation system to ventilate the whole working room by inducing a flow of 

clean air, using extraction fans fitted into the walls and the roof, sometimes assisted by inlet fans. 

It operates by either removing the contaminant or reducing its concentration to an acceptable 

level. It is used when airborne contaminants are of low toxicity, low concentration and low 

vapour density or contamination occurs uniformly across the workroom. Paint-spraying 

operations often use this form of ventilation as does the glass reinforced plastics (GRP) boat-

building industry – these being instances where there are no discrete points of release of the 

hazardous substances. It is also widely used in kitchens and bathrooms. It is not suitable for dust 

extraction and where it is reasonably practicable to reduce levels by other means (Figure 12.13). 

There are limitations to the use of dilution ventilation. Certain areas of the workroom (e.g. 

corners and beside cupboards) will not receive the ventilated air and a buildup of hazardous 

substances occurs. These areas are known as ‘dead areas’. The flow patterns are also 

significantly affected by doors and windows being opened or the rearrangement of furniture or 

equipment. 

Supervisory or people controls 

Many of the supervisory controls required for COSHH purposes are part of a good safety culture 

. These include items such as systems of work, arrangements and procedures, effective 

communications and training. Additional controls when hazardous substances are involved are as 

follows: 



 Reduced time exposure – thus ensuring that workers have breaks in their exposure 

periods. The use of this method of control depends very much on the nature of the 

hazardous substance and its STEL. 

 Reduced number of workers exposed – only persons essential to the process should be 

allowed in the vicinity of the hazardous substance. Walkways and other traffic routes 

should avoid any area where hazardous substances are in use. 

 Eating, drinking and smoking must be prohibited in areas where hazardous substances 

are in use. 

 Any special rules, such as the use of personal protective equipment, must be strictly 

enforced. 

 

 

Personal protective equipment 

Personal protective equipment is to be used as a control measure only as a last resort. It does not 

eliminate the hazard and will present the wearer with the maximum health risk if the equipment 

fails. Successful use of personal protective equipment relies on good user training, the 

availability of the correct equipment at all times and good supervision and enforcement (Figure 

12.14). 

The ‘last resort’ rule applies in particular to RPE within the context of hazardous substances. 

There are some working conditions when RPE may be necessary: 



 during maintenance operations; 

 as a result of a new assessment, perhaps following the introduction of a new substance; 

 during emergency situations, such as fire or plant breakdown; 

 where alternatives are not technically feasible. 

 

 

All personal protective equipment, except respiratory protective equipment (which is covered by 

specific Regulations such as COSHH, Lead) is controlled by its own set of Regulations – the 

Personal Protective Equipment at Work Regulations. The principal requirements of these 

Regulations are as follows: 

 personal protective equipment which is suitable for the wearer and the task; 

 compatibility and effectiveness of the use of multiple personal protective equipment; 

 a risk assessment to determine the need and suitability of proposed personal protective 

equipment; 

 a suitable maintenance programme for the personal protective equipment; suitable 

accommodation for the storage of the personal protective equipment when not in use; 

 information, instruction and training for the user of personal protective equipment; 

  the supervision of the use of personal protective equipment by employees and a reporting 

system for defects. 



 

Types of personal protective equipment 

There are several types of personal protective equipment such as footwear, hearing protectors 

and hard hats which are not primarily concerned with protection from hazardous substances; 

those which are used for such protection include: 

 respiratory protection PPE; 

 hand and skin protection PPE; 

  eye protection PPE; 

 protective clothing. 

For all types of personal protective equipment, there are some basic standards that should be 

reached. The personal protective equipment should fit well, be comfortable to wear and not 

interfere with other equipment being worn or present the user with additional hazards (e.g. 

impaired vision due to scratched eye goggles). Training in the use of particular personal 

protective equipment is essential, so that it is not only used correctly, but the user knows when to 

change an air filter or to change a type of glove. Supervision is essential, with disciplinary 

procedures invoked for non-compliance with personal protective equipment rules. It is also 

essential that everyone who enters the proscribed area, particularly senior managers, wear the 

specified personal protective equipment. 

Respiratory protective equipment 

Respiratory protective equipment can be subdivided into two categories – respirators (or face 

masks), which filter and clean the air, and breathing apparatus which supplies breathable air. 

Respirators should not be worn in air which is dangerous to health, including oxygen deficient 

atmospheres. They are available in several different forms but the common ones are: 

 a filtering half mask often called disposable respirator – made of the filtering material. It 

covers the nose and mouth and removes respirable size dust particles. It is normally 

replaced after 8–10 hours of use. It offers protection against some vapours and gases; 

  a half-mask respirator – made of rubber or plastic and covering the nose and mouth. 

Air is drawn through a replaceable filter cartridge. It can be used for vapours, gases or 

dusts but it is very important that the correct filter is used (a dust filter will not filter 

vapours); 



 a full-face mask respirator – similar to the halfmask type but covers the eyes with a 

visor 

  a powered respirator – a battery-operated fan delivers air through a filter to the face 

mask, hood, helmet or visor. 

 

Breathing apparatus is used in one of three forms (Figure 12.15): 

 self-contained breathing apparatus – where air is supplied from compressed air in a 

cylinder and forms a completely sealed system; 

  fresh air hose apparatus – fresh air is delivered through a hose to a sealed face mask 

from an uncontaminated source. The air may be delivered by the wearer, by natural 

breathing or mechanically by a fan; 

  compressed air line apparatus – air is delivered through a hose from a compressed air 

line. This can be either continuous flow or on demand. The air must be properly filtered 

to remove oil, excess water and other contaminants and the air pressure must be reduced. 

Special compressors are normally used. 

The selection of appropriate RPE and correct filters for particular hazardous substances is best 

done by a competent specialist person. 

There are several important technical standards which must be considered during the selection 

process. 

RPE must either be CE marked or HSE approved (HSE approval ceased on 30 June 1995 but 

such approved equipment may still be used). Other standards include the minimum protection 

required (MPR) and the assigned protection factor (APF). The CE mark does not indicate that the 

equipment is suitable for a particular hazard. The following information will be needed before a 

selection of suitable RPE can be made: 

 details of the hazardous substance, in particular whether it is a gas, vapour or dust or a 

combination of all three; 

 presence of a beard or other facial hair which could prevent a good leak-free fit (a simple 

test to see whether the fit is tight or not is to close off the air supply, breathe in and hold 

the breath. The respirator should collapse onto the face. It should then be possible to 

check to see if there is a leak); 

  the size and shape of the face of the wearer and physical fitness; 



  compatibility with other personal protective equipment, such as ear defenders; 

 the nature of the work and agility and mobility required. 

Filters and masks should be replaced at the intervals recommended by the supplier or when taste 

or smell is detected by the wearer. 

The performance of respiratory protective equipment (RPE) with a tight-fitting face piece 

depends on a good contact between the wearer’s skin and the face seal of the mask. However, 

research by the British Safety Industry Federation indicated that up to 50 per cent of all RPE 

used does not offer the wearer the level of protection assumed, usually because it was not fitted 

correctly. 

The COSHH Approved Code of Practice states that “Employers should ensure that the selected 

face piece is of the right size and can correctly fit each wearer. For a tight-fitting face piece, the 

initial selection should include fit testing to ensure the wearer has the correct device. Also, 

employers must ensure that whoever carries out the fit testing is competent to do so.” 

 



 

 



 



 

 

Fit testing is needed when RPE is used as a control measure not when it is worn by choice for 

comfort. Fit testing should be repeated if the shape of the face of the wearer changes for any 

reason, such as weight loss or gain. Re-testing is recommended to check that the face piece 

remains suitable and that the wearer is taking care to wear and remove the mask correctly. A 

two-year cycle has been suggested, and a one year retest is suggested for work with asbestos. 

Fit testing can be qualitative or quantitative. Qualitative testing involves a simple pass or fail 

based on whether the user can taste or smell a harmless aerosol or odour through the RPE. 

Qualitative testing is only appropriate for disposable or half face masks. A quantitative fit test 

may use a laboratory test chamber or a portable fit test device, and produces a numerical ‘fit 

factor’ measure. 

The British Safety Industry Federation ‘Fit2Fit’ website provides details of accredited Fit2Fit 

training providers. 

The results of fit tests should be recorded. Fit test records must be made available to the HSE on 

request, and to the employees who wear RPE. RPE should be checked every time that it is used 

to make sure it has not been damaged and is being worn correctly. All RPE should be examined 

at least once a month except for disposable respirators. A record of the inspection should be kept 

for at least 5 years. There should be a routine cleaning system in place and proper storage 

arrangements. 



Hand and skin protection 

Hand and skin protection is mainly provided by gloves (arm shields are also available). A wide 

range of safety gloves is available for protection from chemicals, sharp objects, rough working 

and temperature extremes. Many health and safety catalogues give helpful guidance for the 

selection of gloves. For protection from chemicals, including paints and solvents, impervious 

gloves are recommended. These may be made of PVC, nitrile or neoprene. For sharp objects, 

such as trimming knives, a Kevlar-based glove is the most effective. Gloves should be regularly 

inspected for tears or holes since this will obviously allow skin contact to take place. 

Another effective form of skin protection is the use of barrier creams and these come in two 

forms – pre-work and after-work. Pre-work creams are designed to provide a barrier between the 

hazardous substance and the skin. After-work creams are general purpose moisteners which 

replace the natural skin oils removed either by solvents or by washing. 

Eye protection 

Eye protection comes in three forms – spectacles (safety glasses), goggles and face visors. Eyes 

may be damaged by chemical and solvent splashes or vapours, flying particles, molten metals or 

plastics, non-ionising radiation (arc welding and lasers) and dust. Spectacles are suitable for low-

risk hazards (low-speed particles such as machine swarf). Some protection against scratching of 

the lenses can be provided but this is the most common reason for replacement. Prescription 

lenses are also available for people who normally wear spectacles. 

Goggles are best to protect the eyes from dust or solvent vapours because they fit tightly around 

the eyes. 

Visors offer protection to the face as well as the eyes and do not steam up so readily in hot and 

humid environments. 

For protection against very bright lights, special light filtering lenses are used (e.g. in arc 

welding). Maintenance and regular cleaning are essential for the efficient operation of eye 

protection. When selecting eye protection, several factors need to be considered. These include 

the nature of the hazard (the severity of the hazard and its associated risk will determine the 

quality of protection required), comfort and user acceptability, compatibility with other personal 

protective equipment, training and maintenance requirements and costs. 



 

Protective clothing 

Protective clothing includes aprons, boots and headgear (hard hats and bump caps). Aprons are 

normally made of PVC and protect against spillages but can become uncomfortable to wear in 

hot environments. Other lighter fabrics are available for use in these circumstances. Safety 

footwear protects against falling objects, collision with hard or sharp objects, hot or molten 

materials, slippery surfaces and chemical spills. It has metal toecaps and comes in the form of 

shoes, ankle boots or knee-length boots and is made of a variety of materials dependent on the 

particular hazard (e.g. thermally insulated against cold environments). It must be used with care 

near live, unprotected-against electricity. Specialist advice is needed for use with flammable 

liquids. 

Appropriate selection of safety footwear involves the matching of the workplace hazards to the 

performance requirements of the footwear. The key issues are: 

 the type of hazard (e.g. physical, chemical or thermal); 

  the type of environment (e.g. indoors or out of doors); 

 the ergonomics of the job (e.g. standing up, constant movement). 

 

The footwear must have the correct grip for the environment, a hard wearing sole unit and, 

possibly, a good shock-absorbing capability. It is important to note that appropriate personal 

protective equipment should be made available to work related visitors and other members of the 

public visiting workplaces where hazardous substances are being used. It is also important to 

stress that managers and supervisors must lead by example, particularly if there is a legal 



requirement to wear particular personal protective equipment. Refusals by employees to wear 

mandatory personal protective equipment must lead to some form of disciplinary action. 

In 2002, some extra requirements were added to the Personal Protective Equipment Regulations. 

 The personal protective equipment must satisfy the basic health and safety requirements 

which are applicable to that class or type of personal protective equipment. 

 The appropriate conformity assessment procedures must be carried out. 

  CE marking must be correctly affixed. 

  The personal protective equipment must not compromise the safety of individuals, 

domestic animals or property when properly maintained and used. 

 

Health surveillance and personal hygiene 

There is need for health surveillance in assessing exposure to hazardous substances. Health 

surveillance enables the identification of those employees most at risk from occupational ill-

health. It should not be confused with health monitoring procedures such as pre-employment 

health checks or drugs and alcohol testing, but it covers a wide range of situations, from a 

responsible person looking for skin damage on hands to medical surveillance by a medical 

doctor. Health surveillance detects the start of an ill-health problem and collects data on ill-

health occurrences. It also gives an indication of the effectiveness of the control procedures. 

Health surveillance is needed to protect workers, identify as early as possible any health changes 

related to exposure and warn of any lapses in control arrangements. 

Simple health surveillance is normally sufficient for skin problems and takes the form of skin 

inspections by a ‘responsible person’. A responsible person is a person who has been trained by a 

competent medical practitioner. It is required when there appears to be a reasonable chance that 

ill-health effects are occurring in a particular workplace as a result of reviewing sickness records 

or when a substance listed in Schedule 6 under Regulation 11 of the COSHH Regulations is 

being used. Schedule 6 lists the substances and the processes in which they are used. There are a 

limited number of such substances. 

The health surveillance includes medical surveillance by an employment medical adviser or 

appointed doctor at intervals not exceeding 12 months. Records of the health surveillance must 

contain approved particulars and be kept for 40 years. The need for health surveillance is not 



common and further advice on the necessary procedures is available from the Employment 

Medical Advisory Service. 

Personal hygiene has already been covered under supervisory controls. It is very important for 

workers exposed to hazardous substances to wash their hands thoroughly before eating, drinking 

or smoking. Protection against biological hazards can be increased significantly by vaccination 

(e.g. tetanus). Finally, contaminated clothing and overalls need to be removed and cleaned on a 

regular basis. 

Maintenance and emergency controls 

Engineering control measures will only remain effective if there is a programme of preventative 

maintenance available. Indeed the COSHH Regulations require that systems of adequate control 

are in place and the term ‘adequate control’ spans normal operations, emergencies and 

maintenance. Maintenance will involve the cleaning, testing and, possibly, the dismantling of 

equipment. It could involve the changing of filters in extraction plant or entering confined 

spaces. It will almost certainly require hazardous substances to be handled and waste material to 

be safely disposed of. It may also require a permit-to-work procedure to be in place since the 

control equipment will be inoperative during the maintenance operations. Records of 

maintenance should be kept for at least 5 years. Emergencies can range from fairly trivial 

spillages to major fires involving serious air pollution incidents. The following points should be 

considered when emergency procedures are being developed: 

 the possible results of a loss of control (e.g. lack of ventilation); 

  dealing with spillages and leakages (availability of effective absorbent materials); 

  raising the alarm for more serious emergencies; 

 evacuation procedures, including the alerting of neighbours; 

 fire-fighting procedures and organization; 

  availability of respiratory protective equipment; 

  information and training. 

The Emergency Services should be informed of the final emergency procedures and, in the case 

of the Fire Service, consulted for advice during the planning of the procedures. 

 

The transport of hazardous substances by road 



Data sheets from the manufacturer of the hazardous substance should indicate the safest method 

of handling it and will give information on emergency procedures (e.g. for spillages and fire). 

These sheets should be available to all concerned with the transportation of the substance, in 

particular those responsible for loading/unloading, as well as the driver. The hazardous substance 

should be loaded correctly on the vehicle in suitable containers and segregated from 

incompatible materials. There must be adequate emergency information with the substance 

containers and attached to the vehicle. 

Drivers of the vehicles must receive special training which covers issues such as emergency 

procedures and route planning. There should also be emergency provisions for first aid and 

personal protective equipment on the vehicle. Finally, the Transport of Dangerous Goods (Safety 

Adviser) Regulations require the appointment of a trained and competent safety adviser to ensure 

the safe loading, transportation and unloading of the hazardous substance. 

An illustrative example using COSHH controls 

Organic solvents are widely used throughout industry and commerce in paints, inks, glues and 

adhesives. 

The COSHH hierarchy should be applied to minimize the health risks from the use of these 

solvents. The top of this hierarchy is to eliminate or substitute the use of the organic solvent by 

using a less volatile or water-based alternative. If this is not possible, then some form of 

engineering control should be applied, such as dilution or local exhaust ventilation. 

Alternatively, the workplace, where the solvents are being used, could be enclosed or isolated 

from the main work activities. Other engineering type controls could include the use of properly 

labelled anti-spill containers, the use of covered disposal units for any used cloths and the 

transfer of large quantities using pumping/pipe arrangements rather than simply pouring the 

solvent. 

Supervisory controls include the reduction in the length of time any employee is exposed to the 

solvent and the provision of good housekeeping, such as ensuring that containers are kept closed 

when not in use and any spills are quickly removed. The provision of barrier creams and 

personal protective equipment (eye protection, gloves and aprons) and RPE may also be 

required. 

Welfare issues will include first-aid provision, washing facilities and the encouragement of high 

levels of personal hygiene. Smoking and the consumption of food and drink should be prohibited 



where there might be contamination from organic solvents. All these supervisory items should be 

reinforced in training sessions and employees given appropriate information on the risks 

associated with the solvents. Finally, some form of health surveillance will be needed so that 

employees who show allergies to the solvents can be treated and, possibly, assigned other duties. 

Specific agents 

Health risks and controls associated with asbestos 

Asbestos appears in three main forms – crocidolite (blue), amosite (brown) and chrysotile 

(white). The blue and brown asbestos are considered to be the most dangerous and may be found 

in older buildings where they were used as heat insulators around boilers and hot water pipes and 

as fire protection of structure. White asbestos has been used in asbestos cement products and 

brake linings. It is difficult to identify an asbestos product by its colour alone – laboratory 

identification is usually required. Many asbestos-containing materials 

(ACMs) are difficult to distinguish from other materials. It is easy to drill or cut ACMs 

unwittingly and release large quantities of airborne fibres that could cause longterm health 

problems to the operator. Asbestos produces a fine fibrous dust of respirable dust size which can 

become lodged in the lungs. The fibres can be very sharp and hard causing damage to the lining 

of the lungs over a period of many years. This can lead to one of the following diseases: 

 asbestosis or fibrosis (scarring) of the lungs; 

  lung cancer; 

  mesothelioma – cancer of the lining of the lung or, in rarer cases, the abdominal cavity. 

If asbestos is discovered during the performance of a contract, work should cease immediately 

and the employer informed. Typical sites of asbestos include ceiling tiles, asbestos cement roof 

and wall sheets, sprayed asbestos coatings on structural members, loft insulation and asbestos 

gaskets 

These cover the need for a risk assessment, a method statement covering removal and disposal, 

air-monitoring procedures and the control measures (including personal protective equipment 

and training) to be used. 

Training is required for the majority of workers involved in maintenance, refurbishment and 

demolition. The Health and Safety Executive (HSE) has estimated that approximately 50% of 

buildings still contain some form of asbestos and about 1.5 million workers require asbestos 

training. The most recent Asbestos Regulations have removed textured coatings (decorative 



products such as Artex, Wondertex and Pebblecoat) from the asbestos licensing regime. Until 

1992, these products contained white asbestos. This amendment by the HSE followed research 

work by the Health and Safety Laboratory. The new Regulations introduce an additional training 

requirement for asbestos awareness training. Such training should include: 

 the health risks caused by exposure to asbestos; 

  the materials that are likely to contain asbestos and where they are likely to be found; 

 the methods to reduce asbestos risks during work; 

  the action to take in an emergency, such as an uncontrolled release of asbestos dust. 

Asbestos is the single biggest workplace killer. According to HSE statistics, there are 15 times as 

many deaths from asbestos as there are deaths from workplace accidents. Asbestos is responsible 

for at least 4,000 deaths in the UK each year, and the HSE felt that there was a need to increase 

awareness amongst the workforce of the risks associated with this material. 

Duty to manage asbestos 

A recent study published by the British Medical Journal has found that there are 1,800 

mesothelioma deaths each year in Britain. Since this disease can take between 15 and 60 years to 

develop, the peak of the epidemic has still to be reached. In the construction industry, those at 

risk are asbestos removal workers and those, such as electricians, plumbers and carpenters, who 

are involved in refurbishment, maintenance or repair of buildings. It was used widely as a 

building material until the mid-1980s. Although much asbestos has been removed from 

buildings, it has been estimated that over half a million non-domestic buildings still have 

asbestos in them amounting to many thousands of tons. 

The strategy of the HSE is to ensure that those involved in the repair, removal or disturbance of 

asbestos- containing materials (ACMs), such as insulation, coatings or insulation boards, are 

licensed, competent and working to the strict requirements of the Control of Asbestos 

Regulations. This requires the identification of 

ACMs and the planning of any subsequent work. This should prevent inadvertent exposure to 

asbestos and minimize the risks to those who have to work with it. The Regulations bring 

together the three previous sets of Regulations covering the prohibition of asbestos, the control 

of asbestos at work and asbestos licensing. 

The Control of Asbestos Regulations prohibit the importation, supply and use of all forms of 

asbestos. They continue the ban introduced for blue and brown asbestos in 1985 and for white 



asbestos in 1999. They also continue the ban on the second-hand use of asbestos products such 

as asbestos cement sheets and asbestos boards and tiles; including panels which have been 

covered with paint or textured plaster containing asbestos. The ban applies to new uses of 

asbestos. If existing ACMs are in good condition, they may be left in place and their condition 

monitored and managed to ensure that they are not disturbed. The Regulations only cover the 

safe management of asbestos in industrial and commercial premises. 

Domestic premises are covered by the Defective Premises Act and the Civic Government 

(Scotland) Act. The 

Regulations also include the duty to manage asbestos in non-domestic premises. The Regulations 

require mandatory training for anyone liable to be exposed to asbestos fibres at work, including 

maintenance workers and others who may come into contact with or who may disturb asbestos 

(e.g. cable installers) as well as those involved in asbestos removal work. When work with 

asbestos or which may disturb asbestos is being carried out, the Regulations require employers 

and the self-employed to prevent exposure to asbestos fibres. Where this is not reasonably 

practicable, they must make sure that exposure is kept as low as reasonably practicable by 

measures other than the use of respiratory protective equipment. The spread of asbestos must be 

prevented. The Regulations specify the work methods and controls that should be used to prevent 

exposure and spread. 

Worker exposure must be below the airborne exposure limit (the Control Limit) of 0.1 fibres per 

cm3 for all types of asbestos. The Control Limit is the maximum concentration of asbestos fibres 

in the air (averaged over any continuous 4-hour period) and must not be exceeded. Short-term 

exposures must be strictly controlled and worker exposure should not exceed 0.6 fibres per cm3 

of air averaged over any continuous 10-minute period using respiratory protective equipment if 

exposure cannot be reduced sufficiently using other means. 

Respiratory protective equipment is an important part of the control regime but it must not be the 

sole measure used to reduce exposure and should only be used to supplement other measures. 

Most asbestos removal work must be undertaken by a licensed contractor but any decision on 

whether particular work needs to be licensed is based on the level of risk. The Control of 

Asbestos Regulations requires those in control of premises and the duty holders to: 

 take reasonable steps to determine the location and condition of materials likely to 

contain asbestos; 



  presume materials contain asbestos unless there is strong evidence that they do not; 

 make and keep an up-to-date record of the location and condition of the ACMs or 

presumed ACMs in the premises; 

 assess the risk of the likelihood of anyone being exposed to fibres from these materials; 

 prepare a plan setting out how the risks from the materials are to be managed; 

 take the necessary steps to put the plan into action; 

 review and monitor the plan periodically; 

  provide such information and asbestos awareness training to anyone who is liable to 

work on these materials or otherwise disturb them. 

 

In addition, the Regulations include the following main provisions: 

1. a single tighter control limit for all types of asbestos. 

2. specific training requirements for those working with asbestos. 

3. a clear hierarchy of controls to be used to reduce exposure. 

There are three types of survey. The HSE name these as type 1, type 2 and type 3 that can be 

made to identify the presence of asbestos. 

Type 1 is the location and assessment survey, sometimes called the presumptive survey. This 

type of survey locates as far as is reasonably practicable, the identifies and condition of ACMs. 

Where a material cannot be accurately assessed as asbestos but is suspected of being an ACM, 

this survey presumes that it is and any required remedial action is taken. 

Type 2 type of survey is a sampling survey which is similar to the presumptive survey but a 

representative number of samples are sent away for analysis. If the results of the analysis are 

positive, then it is assumed that material with a similar appearance to the sample material is also 

an ACM. 

Type 3 type of survey is the most invasive one and could involve the destruction of material. It is 

known as a full access and sampling survey and is normally used prior to demolition or major 

refurbishment work. 

The person who undertakes any of these surveys must be suitably trained and experienced in 

such work. 

Some types of work, of an intermittent and low intensity nature, will not have to be done by a 

licensed contractor – artex work is an example of this 



There are several publications available from 

Identification of the presence of asbestos is the first action. Asbestos is commonly found as 

boiler and pipe lagging, insulation panels around pillars and ducting for fire protection and heat 

insulation, ceiling tiles and asbestos cement products, including asbestos cement sheets. Initial 

investigations will involve the examination of building plans, the determination of the age of the 

building and a thorough examination of the building. 

Advice is available from a number of reputable specialist consultants and details may be 

obtained from the 

Local Authority, who often offers such a service. If the specialist is in any doubt, a sample of the 

suspect material will be sent to a specialist laboratory for analysis. It is important for a specialist 

to take the sample because the operation is likely to expose loose fibres. When asbestos has been 

identified, a record, possibly electronic, of its location must be made so that it is available should 

any future maintenance be necessary. 

 

 

 

Assessment is an evaluation as to whether the location or the condition could lead to the asbestos 

being disturbed. If it is in good condition, undamaged and not likely to be disturbed, then it is 

usually safer to leave it in place and monitor it. However, if it is in a poor condition, it may need 

to be repaired, sealed, enclosed or removed. 



If there is doubt, then specialist advice should be sought. The condition of the ACM will need to 

be monitored regularly and a record kept. The time between these monitoring checks should not 

exceed 12 months and may need to be more frequent. Monitoring involves visual inspection to 

see whether there has been any deterioration at the surface of the ACM. This may be remedied 

by resealing the surface or removing a section of the ACM. 

Removal must only be done by a licensed contractor. A detailed plan of work is essential before 

work begins. 

The plan should give details of any equipment to be used for the protection and decontamination 

of employees and others. This process will also require an assessment to be made to ensure that 

people within the building and neighbours are properly protected. At the planning stage, 

generally, the HSE or the local authority must be notified of the intention to remove asbestos (at 

least 14 days notice) and again when the work begins. This is particularly important when the 

exposure to asbestos is likely to exceed the action level. The assessment should include details of 

the type and location of the asbestos, the number of people who could be affected, the controls to 

be used to prevent or control exposure, the nature of the work, the removal methods, the 

procedures for the provision of personal and respiratory protective equipment and details of 

emergency procedures. If asbestos cement sheeting is to be removed the following procedure is 

recommended:  

 Where reasonably practicable, remove the asbestos sheets before any other operation, 

such as demolition. 

  Avoid any breaking of the sheets. 

  Dampen the sheets while working on them. 

  Lower the sheets on to a clean hard surface. 



 

 

 Remove all waste and debris from the site as soon as possible to prevent its spread around 

the site. 

 Do not bulldoze broken asbestos cement or sheets into piles. 

 Do not dry sweep asbestos cement debris. 

 Dispose of the waste and debris safely, separate from general waste as hazardous waste. 

Control measures during the removal of asbestos include the provision of personal and RPE 

including overalls, good ventilation arrangements in and the segregation or sealing of the 

working area, suitable method statements and air monitoring procedures. A decontamination unit 

should also be provided. The sealed area will need to be tested for leaks. Good supervision and 

induction of the workforce are also essential. 



A high level of personal hygiene must be expected for all workers and the provision of welfare 

amenity arrangements, particularly washing and catering facilities and the separation of working 

and personal clothing. Suitable warning signs must be displayed and extra controls provided if 

the work is taking place at height. After the work is completed, the area must be thoroughly 

cleaned and a clean air certificate provided after a successful air test. 

Medical surveillance in the form of a regular medical examination by an appointed doctor 

should be given to any employee who has been exposed to asbestos at levels above the action 

level. The first medical examination should take place within 2 years of exposure and further 

examinations at intervals of not more than 2 years. A health record of such surveillance should 

be kept for a period of at least 40 years after the last entry. 

Awareness training is an important feature of the Control of Asbestos Regulations and they 

require that adequate information, instruction and training are given to those of his employees: 

(a) who are or who are liable to be exposed to asbestos, or who supervise such employees; and/or 

(b) who carry out work in connection with the employer’s duties under these Regulations, so that 

they can carry out that work effectively. Such training should cover the following topics: 

(i) properties of asbestos and its effects on health, including its interaction with smoking; 

(ii) the types of products or materials likely to contain asbestos; 

(iii) the uses and location of ACMs in buildings and plant; 

(iv) the operations which could result in asbestos exposure and the importance of preventive 

controls 

to minimize exposure; 

(v) the presence of other hazards such as working at height; 

(vi) the requirements of the Control of Asbestos Regulations; 

(vii) safe work practices, control measures, and protective equipment; 

(viii) the purpose, choice, limitations, proper use and maintenance of RPE; and 

(ix) emergency procedures; 

(x) hygiene requirements; 

(xi) decontamination procedures; 

(xii) waste handling procedures; 

(xiii) medical examination requirements; and 

(xiv) the control limit and the need for air monitoring. 



Refresher training should be given at regular intervals (at least annually) and adapted to take 

account of significant changes in the type of work carried out or methods of work used by the 

employer. It should be provided in a manner appropriate to the nature and degree of exposure 

identified by the risk assessment, and so that the employees are aware of: 

(i) the significant findings of the risk assessment; and 

(ii) the results of any air monitoring carried out with an explanation of the findings. 

Disposal of asbestos waste is subject to the Hazardous Waste Regulations which require it to be 

consigned to an authorized asbestos waste site only. The waste container must be strong enough 

to securely contain the waste and not become punctured; it must be easily decontaminated, kept 

securely on the site until required and properly labelled. The waste must only be carried by a 

licensed carrier. 

Accidental exposure to ACMs can occur even when all reasonable precautions have been taken. 

If an ACM has been worked on by a worker who did not realize that it was an ACM or has 

accidentally damaged an ACM, then all work must stop immediately and nobody should be 

allowed to enter the area in question. The work supervisor must be informed and a sample of the 

material sent for analysis. If the result is positive, then a specialist licensed contractor should be 

employed unless the work is exempt from the need for a licence. Any contaminated clothing 

must be removed and placed in a plastic bag. The affected worker should shower as soon as 

possible or wash thoroughly. 

Health risks and controls associated with other specific agents 

The health hazards associated with hazardous substances can vary from very mild (momentary 

dizziness or a skin irritation) to very serious, such as a cancer. Cancer is a serious body cell 

disorder in which the cells develop into tumours. There are two types of tumour – benign and 

malignant. Benign tumours do not spread but remain localized within the body and grow slowly. 

Malignant tumours are called cancers and often grow rapidly, spreading to other organs using the 

bloodstream and lymphatic system. Survival rates have improved dramatically in recent years as 

detection methods have improved and the tumours can be found in their early stages of 

development. A minority of cancers are believed to be occupational in origin. 

Occupational asthma has approximately 4 million sufferers in the UK and it is estimated that 

13 million working days are lost each year as a result of it. It is mainly caused by breathing in 

respiratory sensitizers, such as wood dusts, organic solvents, solder flux fumes or animal hair. 



The symptoms are coughing, wheezing, tightness of the chest and breathlessness due to a 

constriction of the airways. It can be a mild attack or a serious one that requires hospitalization. 

There is some evidence that stress can trigger an attack. 

The following common agents of health hazards will be described together with the 

circumstances in which they may be found. 

Ammonia* is a colourless gas with a distinctive odour which, even in small concentrations, 

causes the eyes to smart and run and a tightening of the chest. It is a corrosive substance which 

can burn the skin, burn and seriously damage the eye, cause soreness and ulceration of the throat 

and severe bronchitis and oedema (excess of fluid) of the lungs. Good eye and respiratory 

protective equipment (RPE) is essential when maintaining equipment containing ammonia. Any 

such equipment should be tested regularly for leaks and repaired promptly if required. Ammonia 

is also used in the production of fertilizers and synthetic fibres. Most work on ammonia plant 

should require a permit-to-work procedure. 

Chlorine* is a greenish, toxic gas with a pungent smell which is highly irritant to the respiratory 

system, producing severe bronchitis and oedema of the lungs and may also cause abdominal 

pain, nausea and vomiting. It is used as a disinfectant for drinking water and swimming pool 

water and in the manufacture of chemicals. 

Organic solvents* are used widely in industry as cleansing and degreasing agents. There are two 

main groups – the hydrocarbons (includes the aromatic and aliphatic hydrocarbons, such as 

toluene and white spirit) and the non-hydrocarbons (such as trichloroethylene and carbon 

tetrachloride). All organic solvents are heavier than air and most are sensitizers and irritants. 

Some are narcotics, while others can cause dermatitis and after long exposure periods liver and 

kidney failure. It is very important that the hazard data sheet accompanying the particular solvent 

is read and the recommended personal protective equipment is worn at all times. 

Solvents are used extensively in a wide variety of industries as varnishes, paints, adhesives, glue 

strippers, printing inks and thinners. They are highest risk when used as sprays. One of the most 

hazardous is dichloromethane (DCM), also known as methylene chloride. It is used as a paint 

stripper, normally as a gel. It can produce narcotic effects and has been classified as a Category 3 

carcinogen in the European Community. 

The minimum personal protective equipment requirements are impermeable overalls, apron, 

footwear, long gloves and gauntlet and chemically resistant goggles or visor. Respiratory 



protective equipment is also required if it cannot be demonstrated that exposure is below the 

appropriate workplace exposure limit (WEL). 

Carbon dioxide* is a colourless and odourless gas which is heavier than air. It represses the 

respiratory system, eventually causing death by asphyxiation. At low concentrations it will cause 

headaches and sweating followed by a loss of consciousness. The greatest hazard occurs in 

confined spaces, particularly where the gas is produced as a by-product. 

Carbon monoxide is a colourless, tasteless and odourless gas which makes it impossible to 

detect without special measuring equipment. As explained earlier, carbon monoxide enters the 

blood (red cells) more readily than oxygen and restricts the supply of oxygen to vital organs. At 

low concentrations in the blood (less than 5%), headaches and breathlessness will occur, while at 

higher concentrations unconsciousness and death will result. The most common occurrence of 

carbon monoxide is as an exhaust gas either from a vehicle or a heating system. In either case, it 

results from inefficient combustion and, possibly, poor maintenance. 

Carbon monoxide exposure may be prevented by ensuring that any work carried out in relation 

to gas appliances in domestic or commercial premises is undertaken by a Gas Safe Registered 

engineer, competent in that area of work and that there is enough fresh air in the room containing 

your gas appliance. In addition the HSE recommends the use of audible carbon monoxide (CO) 

alarms as a useful back-up precaution. 

From April 2009, all gas workers have to be signed up to the Gas Safe Register. This register 

replaces the requirement for all gas workers to be registered with CORGI and the scheme is 

overseen by the HSE. Consumers and landlords should check whether gas workers are Gas Safe 

registered since the failure to check that an installer is registered under the Gas Safe Scheme 

may result in a breach of the Building Regulations. 

Employers and landlords should ensure their appliances are serviced regularly by an approved 

and competent engineer. Registered engineers can be identified by the display of a new yellow 

Gas Safe Register logo, and are required to carry a Gas Safe Register identification card with 

their own unique licence number. 

Isocyanates* are volatile organic compounds widely used in industry for products such as 

printing inks, adhesives, and two-pack paints (particularly in vehicle body shops) and in the 

manufacture of plastics (polyurethane products). They are irritants and sensitizers. Inflammation 

of the nasal passages, the throat and bronchitis are typical reactions to many isocyanates. When a 



person becomes sensitized to an isocyanate, very small amounts of the substance often provoke a 

serious reaction similar to an extreme asthma attack. Isocyanates also present a health hazard to 

fire fighters. They are subject to a Workplace Exposure Limit (WEL) and Respiratory Protective 

Equipment (RPE) should be worn. 

Lead* is a heavy, soft and easily worked metal. It is used in many industries but is most 

commonly associated with plumbing and roofing work. Over 300,000 tonnes of lead are used 

annually in the UK of which 80% is used in the manufacture of lead-acid batteries and 6% is 

extruded into sheets for use in construction. The toxicity of lead affects nerve conduction and red 

blood cell production. Symptoms include abdominal pains, muscular weakness and tiredness. 

Inhalation is the most common means for the entry of lead into the body. From the lungs, lead 

enters the bloodstream and is distributed throughout the body. Lead enters the body normally by 

inhalation but can also enter by ingestion and skin contact. The main targets for lead are the 

spinal cord and the brain, the blood and blood production. The effects are normally chronic and 

develop as the quantity of lead builds up. Headaches and nausea are the early symptoms 

followed by anaemia, muscle weakening and (eventually) coma. Regular blood tests are a legal 

and sensible requirement as are good ventilation and the use of appropriate personal protective 

equipment. High personal hygiene standards and adequate welfare (washing) facilities are 

essential and must be used before smoking or food is consumed. 

The reduction in the use of leaded petrol was an acknowledgement of the health hazard 

represented by lead in the air. Lead is covered by its own set of regulations – the Control of Lead 

at Work Regulations. These Regulations require risk assessments to be undertaken and 

engineering controls to be in place. They also recognize that lead can be transferred to an unborn 

child through the placenta and, therefore, offer additional protection to women of reproductive 

capacity. Medical surveillance in the form of a blood test of all employees who come into 

contact with lead operations, is required by the Regulations. Such tests should take place at least 

once a year. Regular health surveillance of lead workers by a medical practitioner is required by 

these Regulations. 

Silica is the main component of most rocks and is a crystalline substance made of silicon and 

oxygen. It occurs in quartz (found in granite), sand and flint. Harm is caused by the inhalation of 

silica dust, which can lead to silicosis (acute and chronic), fibrosis and pneumoconiosis. The dust 

which causes the most harm is respirable dust which becomes trapped in the alveoli. This type of 



dust is sharp and very hard and, probably, causes wounding and scarring of lung tissue. As 

silicosis develops, breathing becomes more and more difficult and eventually as it reaches its 

advanced stage, lung and heart failure occur. It has also been noted that silicosis can result in the 

development of tuberculosis as a further complication. Hard rock miners, quarrymen, stone and 

pottery workers are most at risk. Health surveillance is recommended for workers in these 

occupations at initial employment and at subsequent regular intervals. Prevention is best 

achieved by the use of good dust extraction systems and respiratory protective equipment. Over 

100 enforcement notices were served in 2009/10 on silicadust related issues compared to 13 in 

2008/9. 

Silica is commonly produced during construction activities. Such activities which can expose 

workers and members of the public to silica dust include: 

 cutting building blocks and other stone masonry work; 

 cutting and/or drilling paving slabs and concrete paths; 

 demolition work; 

 sand blasting of buildings; 

 tunnelling. 

In general, the use of power tools to cut or dress stone and other silica-containing materials will 

lead to very high exposure levels while the work is occurring. In most cases, exposure levels are 

in excess of workplace exposure limits (WELs) by factors greater than 2 and in some cases as 

high as 12. In response to the growing evidence of ill-health effects of silica inhalation, the HSE 

has recently revised the WEL down from 0.3 mg/m3 to 

0.1 mg/m3. 

The inhalation of very fine silica dust can lead to the development of silicosis. HSE has produced 

a detailed information sheet on silica – CIS No 36 (Rev 1). In addition to silica, there are three 

hazardous substances that are particularly relevant to construction activities – cement dust and 

wet ce cement, wood dust and the biological hazard tetanus. 

Cement dust and wet cement is an important construction and is also a hazardous substance. 

Contact with wet cement can cause serious burns or ulcers which will take several months to heal 

and may need a skin graft. Dermatitis, both irritant and allergic, can be caused by skin contact 

with either wet cement or cement powder. Allergic dermatitis is caused by an allergic reaction to 

hexavalent chromium (chromate) which is present in cement. Cement powder can also cause 



inflammation and irritation of the eye, irritation of the nose and throat, and, possibly, chronic 

lung problems. Research has shown that between 5% and 10% of construction workers are 

probably allergic to cement. And plasterers, concreters and bricklayers or masons are particularly 

at risk. A plasterer, who knelt in wet cement for 5 hours while working, required skin grafts to 

his legs. 

Manual handling of wet cement or cement bags can lead to musculoskeletal health problems and 

cement bags weighing more than 25 kg should not be carried by a single worker. PPE in the form 

of gloves, overalls with long sleeves and full-length trousers and waterproof boots must be worn 

on all occasions. If the atmosphere is dusty, goggles and respiratory protection equipment must 

be worn. An important factor in the possibility of dermatitis occurring is the sensitivity of the 

worker to the chromate in the cement and the existing condition of the skin including cuts and 

abrasions. Finally, adequate welfare facilities are essential so that workers can wash their hands 

at the end of the job and before eating, drinking or using the toilet. If cement is left on the skin 

for long periods without being washed off, the risk of an allergic reaction to hexavalent 

chromium will increase. 

A 2005 amendment to the COSHH Regulations prohibits the supply of cement which has a 

concentration of more than 2 parts per million of chromium VI. This measure is designed to 

prevent allergic contact dermatitis when wet cement comes into contact with the skin. However, 

since the strong alkalinity of cement will remain, there is still the potential for skin burns. 

The Approved Code of Practice (ACOP) gives useful advice on possible control measures by 

offering two routes for employers to comply with the amended COSHH Regulations. They can 

either use the generic advice given in COSHH Essentials HSG193 or design a solution 

themselves with the help of competent advice. In any event, the controls should be proportionate 

to the health risk. The Regulations stress the need to provide adequate washing, changing, eating 

and drinking facilities. 

Wood dust can be hazardous, particularly when it is hard wood dust which is known, in rare 

cases, to lead to nasal cancer. Composite boards, such as medium-density fibreboard (MDF), 

are hazardous due to the resin bonding material used, which can also be carcinogenic. There are 

three types of wood-based boards available: laminated board, particle board and fibreboard. 

The resins used to bond the fibreboard together contain formaldehyde (usually urea 

formaldehyde). It is generally recognized that formaldehyde is ‘probably carcinogenic to 



humans’ and is subject to a WEL. At low exposure levels, it can cause irritation to the eyes, nose 

and throat and can lead to dermatitis, asthma and rhinitis. The main problems are most likely to 

occur when the MDF is being machined and dust is produced. A suitable risk assessment should 

be made and gloves and appropriate masks should always be worn when machining MDF. 

However, it is important to stress that safer materials are available which do not contain 

formaldehyde and these should be considered for use in the first instance. Wood dust is produced 

whenever wood materials are machined, particularly sawed, sanded, bagged as dust from dust 

extraction units or during cleaning operations, especially if compressed air is used. The main 

hazards associated with all wood dusts are skin disorders, nasal problems, such as rhinitis, and 

asthma. There is also a hazard from fire and explosion. A COSHH assessment is essential to 

show whether the particular wood dust is hazardous. When the wood dust is created inside a 

woodworking shop, a well-designed extraction system is essential. PPE in the form of gloves, 

suitable respiratory protective equipment, overalls and eye protection may also be necessary as a 

result of the assessment. Finally, good washing and welfare facilities are also essential. 

Tetanus* is a serious, sometimes fatal, disease caused by a bacterium that lives in the soil. It 

usually enters the human body through a wound from an infected object, such as a nail, wood 

splinter or thorn. On entering the wound, it produces a powerful toxin which attacks the nerves 

that supply muscle tissue. It is commonly known as lockjaw because after an incubation period 

of approximately a week, stiffness around the jaw area occurs. Later the disease spreads to other 

muscles including the breathing system and this can be fatal. The disease has been well 

controlled with anti-tetanus immunization and it is important that all construction workers are so 

immunized. Booster shots should be obtained every few years. Any flesh wound should be 

thoroughly cleaned immediately and an anti-septic cream applied. 

Leptospirosis and Weil’s disease is caused by a bacterium found in the urine of rats. In humans, 

the kidneys and liver are attacked causing high temperatures and headaches followed by jaundice 

and, in up to 20% of cases, it can be fatal. It enters the body either through the skin or by 

ingestion. The most common source is contaminated water in a river, sewer or ditch and workers, 

such as canal or sewer workers, are most at risk. 

Leptospirosis is always a risk where rats are present, particularly if the associated environment is 

damp. Good, impervious protective clothing, particularly wellington boots, is essential in these 

situations and the covering of any skin wounds. For workers who are frequently in highrisk 



environments (sewer workers), immunization with a vaccine may be the best protection. Weil’s 

disease is, strictly, a severe form of leptospirosis. The symptoms of leptospirosis are similar to 

influenza but those for Weil’s disease are anaemia, nose bleeds and jaundice. While the most 

common source of infection is from the urine of rats, Weil’s disease has been found in other 

animals, such as cattle; therefore, farm and veterinary workers may also be at risk. 

Legionella is an airborne bacterium and is found in a variety of water sources. It produces a form 

of pneumonia caused by the bacteria penetrating to the alveoli in the lungs. This disease is 

known as Legionnaires’ disease, named after the first documented outbreak at a State 

Convention of the American Legion held at Pennsylvania in 1976. During this outbreak, 200 

men were affected, of whom 29 died. That outbreak and many subsequent ones were attributed 

to air-conditioning systems. The legionella bacterium cannot survive at temperatures above 60°C 

but grows between 20°C and 45°C, being most virulent at 37°C. It also requires food in the form 

of algae and other bacteria. Control of the bacteria involves the avoidance of water temperatures 

between 20°C and 45°C, avoidance of water stagnation and the build-up of algae and sediments 

and the use of suitable water-treatment chemicals. This work is often done by a specialist 

contractor. The most common systems at risk from the bacterium are: 

 water systems incorporating a cooling tower; 

 water systems incorporating an evaporative condenser; 

  hot and cold water systems and other plant where the water temperature may exceed 

20°C. was produced by the HSE in 2000. Where plant at risk of the development of 

legionella exists, the following is required: 

  a written ‘suitable and sufficient’ risk assessment; 

  the preparation and implementation of a written control scheme involving the treatment, 

cleaning and maintenance of the system; 

 appointment of a named person with responsibility for the management of the control 

scheme; 

  the monitoring of the system by a competent person; 

 record keeping and the review of procedures developed within the control scheme. 

The code of practice also covers the design and construction of hot and cold water systems and 

cleaning and disinfection guidance. There have been several cases of members of the public 

becoming infected from a contaminated cooling tower situated on the roof of a building. It is 



required that all cooling towers are registered with the local authority. People are more 

susceptible to the disease if they are older or weakened by some other illness. It is, therefore, 

important that residential and nursing homes and hospitals are particularly vigilant. The most 

common source of isolated outbreaks of legionella is showerheads, particularly when they 

remain unused for a period of time. Showerheads should be cleaned and descaled at least every 

three months. 

All warm water systems should be checked annually by a competent person. However, there are 

some simple checks that can be made as follows: 

 each month, check that the temperature of water from hot water taps reaches 50°C after 

the water has run for 1 minute; 

 each month, check that the temperature of water from cold water taps is below 20°C 

after the water has run for 2 minutes; 

 each quarter, clean and descale shower heads and hoses; 

 each week, purge little used water outlets. 

Hepatitis* is a disease of the liver and can cause high temperatures, nausea and jaundice. It can 

be caused by hazardous substances (some organic solvents) or by a virus. The virus can be 

transmitted from infected faeces (hepatitis A) or by infected blood (hepatitis B and C). The 

normal precautions include good personal hygiene, particularly when handling food and in the 

use of blood products. Hospital workers who come into contact with blood products are at risk of 

hepatitis as are drug addicts who share needles. It is also important that workers at risk regularly 

wash their hands and wear protective disposable gloves. 

Hepatitis is an example of a blood-borne virus. 

Another example is human immunodeficiency virus (HIV) which causes acquired immune 

deficiency syndrome 

(AIDS), affecting the immune system of the body. Some people carry a blood borne virus in their 

blood which may cause disease in some people and few or no symptoms in others. The virus can 

spread to another person, whether the carrier of the virus is ill or not. In the workplace, direct 

exposure can happen through accidental contamination by a sharp instrument or through 

contamination of open wounds, skin abrasions or through splashes to the eyes, nose or mouth. In 

occupations where there is a risk of exposure to blood borne viruses, the following measures to 

prevent or control risks are recommended by the HSE: 



 prohibit eating, drinking, smoking and the application of cosmetics in working areas 

where there is a risk of contamination; 

 prevent puncture wounds, cuts and abrasions, especially in the presence of blood and 

body fluids; 

 when possible avoid use of, or exposure to, sharps such as needles, glass or metal or if 

unavoidable take care in handling and disposal; 

 consider the use of devices incorporating safety features, such as safer needle devices and 

blunt ended scissors; 

 cover all breaks in exposed skin by using waterproof dressings and suitable gloves; 

  protect the eyes and mouth by using a visor/goggles/ safety spectacles and a mask, where 

splashing is possible; 

 avoid contamination by using water resistant protective clothing; 

 wear rubber boots or plastic disposable overshoes when the floor or ground is likely to be 

contaminated; 

 use good basic hygiene practices, such as hand washing; 

 control contamination of surfaces by containment and using appropriate decontamination 

procedures; and 

  dispose of contaminated waste safely. 

The risk of first aiders being infected with a blood-borne virus while carrying out their duties is 

small. There has been no recorded case of HIV or hepatitis B being passed on during mouth to 

mouth resuscitation. The following precautions are recommended by the HSE to reduce the risk 

of infection: 

 cover any cuts or grazes on your skin with a waterproof dressing; 

 wear suitable disposable gloves when dealing with blood or any other body fluids; 

 use suitable eye protection and a disposable plastic apron where splashing is possible; 

 use devices such as face shields when giving mouth to mouth resuscitation, but only if 

training in the use them has been received; and 

 wash hands after each procedure. 

 

Safe handling and storage of waste 



Work-related deaths in the waste management industry are ten times the national average. 

Accident rates in the industry are four times in the national average. The statutory duty of care 

for the management of waste derives from Part 2 of the Environmental Protection Act (EPA) 

(Figure 12.20). The principal requirements are as follows: 

 to handle waste so as to prevent any unauthorized escape into the environment; 

 to pass waste only to an authorized person as defined by EPA; 

  to ensure that a written description accompanies all waste. The Environmental 

Protection (Duty of Care) Regulations 1991 requires holders or producers of waste to 

complete a ‘Transfer Note’ giving full details of the type and quantity of waste for 

collection and disposal. Copies of the note should be kept for at least 2 years; 

 to ensure that no person commits an offence under the Act. The EPA is concerned with 

controlled waste. Controlled waste comprises household, industrial or commercial waste. 

It is a criminal offence to deposit controlled waste without an environmental permit 

and/or in a manner likely to cause environmental pollution or harm to human health. 

The EPA also covers ‘hazardous wastes’ which can only be disposed of using special 

arrangements. These are sometimes substances which are life threatening (toxic, corrosive or 

carcinogenic) or highly flammable. 

Clinical waste falls within this category. A consignment note system accompanies this waste at 

all the stages to its final destination. Before hazardous waste is removed from the originating 

premises, a contract should be in place with a licensed carrier. Hazardous waste should be stored 

securely prior to collection to ensure that the environment is protected. 

The Hazardous Waste Regulations, with the exclusion of Scotland, replace the Special Waste 

Regulations and cover many more substances; for example, computer monitors, fluorescent 

tubes, end-of-life vehicles and television sets. Hazardous waste is waste which can cause damage 

to the environment or to human health. The Regulations seek to ensure that hazardous waste is 

safely managed and its movement is documented. The following points are important for 

construction sites: 

 Sites that produce more than 200 kg of hazardous waste each year for removal, treatment 

or disposal must register with the Environment Agency. 

 Different types of hazardous waste must not be mixed. 

  Producers must maintain registers of their hazardous wastes. 



Waste disposal 

The collection and removal of waste from a workplace is normally accomplished using a skip. 

The skip should be located on firm, level ground away from the main construction work, 

particularly excavation work. This will allow clear access to the skip for filling and removal from 

site. On arrival at site, the integrity of the skip should be checked. It should be filled either by 

chute or by mechanical means unless items can be placed in by hand. Skips should not be 

overfilled and be netted or sheeted over when it is full. Any hazardous waste should be 

segregated from controlled waste. Waste skip selection should be made during the site planning 

process. The selected skip must be suitable for the particular job. The following points should be 

considered: 

 sufficient strength to cope with its load; 

 stability while being filled; 

 a reasonable uniform load distribution within theskip at all times; 

  the immediate removal of any damaged skip from service and the skip inspected after 

repair before it is used again; 

  sufficient space around the skip to work safely at all times; 

  the skip should be resting on firm level ground; 

  the skip should never be overloaded or overfilled; 

  there must be sufficient headroom for the safe removal of the skip when it is filled.  

There are hazards present during the movement of a loaded skip from the ground to the back of a 

skip loader vehicle. Entanglement with the vehicle lifting mechanisms, such as the hydraulic 

arms and lifting chains, is a major hazard. Other hazards include contact by the skip with 

overhead obstructions, movement of the skip contents and skip overload leading to mechanical 

or structural failure. Slip hazards may be present due to spillages from the skip and the skip 

contents could be contaminated with biological material, asbestos or syringes. Passing traffic 

during the loading operation may also present a hazard. 

The control measures for these hazards include the use of outriggers to increase the stability of 

the loader vehicle and the provision of steps for the driver to alight from the cab or the vehicle 

flatbed. The contents of the skip should be secured using netting or tarpaulin. Adhering to the 

safe working loads of the skip and lifting equipment and the use of a banksman during the lifting 

process are additional controls. The area around the vehicle may need to be cordoned off to 



protect passing pedestrians and road traffic. All workers concerned with the operation should 

wear suitable PPE, such as high visibility jackets, gloves and suitable footwear. Finally, all 

lifting equipment, including chains and shackles, must be subject to a periodic statutory 

examination. 

 Waste management 

Some form of training may be required to ensure that employees segregate hazardous and non-

hazardous wastes on site and fully understand the risks and necessary safety precautions which 

must be taken. Personal protective equipment, including overalls, gloves and eye protection, 

must be provided and used. The storage site should be protected against trespassers, fire and 

adverse weather conditions. If flammable or combustible wastes are being stored, adequate fire 

protection systems must be in place. Finally, in the case of liquid wastes, any drains must be 

protected and bunds used to restrict spreading of the substance as a result of spills. A hierarchy 

for the management of waste streams has been recommended by the Environment Agency. 

1. Prevention – by changing the process so that the waste is not produced (e.g. substitution of a 

particular material). 

2. Reduction – by improving the efficiency of the process (e.g. better machine maintenance). 

3. Reuse – by recycling the waste back into the process (e.g. using reground waste plastic 

products as a feed for new products). 

4. Recovery – by releasing energy through the combustion, recycling or composting of waste 

(e.g. the incineration of combustible waste to heat a building). 

5. Responsible disposal – by disposal in accordance with regulatory requirements. 

 Other waste issues 

In 1998, land disposal accounted for approximately 58% of waste disposal, 26% was recycled 

and the remainder was incinerated with some of the energy recovered as heat. The Producer 

Responsibility Obligations (Packaging Waste) Regulations 1997 placed legal obligations on 

employers to reduce their packaging waste by either recycling or recovery as energy (normally as 

heat from an incinerator attached to a district heating system). A series of targets have been 

stipulated which will reduce the amount of waste progressively over the years. These 

Regulations are enforced by the Environment Agency which has powers of prosecution in the 

event of noncompliance. 

The UK recycled almost two-thirds of all packaging produced in 2008. 



The Landfill (England and Wales) Regulations 2002 are part of the Government’s drive to 

encourage recycling and reduce the amount of rubbish sent to landfill sites, and this means that 

companies now have to either recycle or treat their waste before it is taken to landfill. The new 

rules have already come into force in Scotland. The main changes are that liquid wastes are now 

banned from landfill and other waste must be treated before it can be passed into landfill. 

Businesses now need to demonstrate that their waste has been treated in either a physical, 

thermal, chemical or biological process. One major environmental problem is that of 

contaminated land. Contaminated land is defined in the Environmental Protection Act and is 

produced by leakage, accidental spillage and uncontrolled waste disposal. The contaminator of 

the land has the primary responsibility and liability to clean up the contamination. 

 

 

If the contaminator is unknown, the current owner of the land has the responsibility. If no current 

owner can be found then the local authority becomes responsible for the remediation. 

The Environment Agency has similar powers following the introduction of the Waste Electrical 

and Electronic Equipment (WEEE) Directive, the Restrictions of the use of certain Hazardous 

Substances in electrical and electronic equipment (RoHS) and the End of Life Vehicle (ELV) 

Directive. The aim of the WEEE Directive is to minimize the environmental impact of electrical 

and electronic equipment both during their lifetime and when they are discarded. All electrical 

and electronic equipment must be returned to the retailer from its end user and reused or 

reprocessed by the manufacturer. Manufacturers must register with the Environment Agency, 

who will advise on these obligations. The WEEE Regulations have been amended so that 



producer-compliance schemes report their activities in a more precise way (by providing 

evidence of recycling in kilograms instead of tonnes). It is hoped that this will reduce the delays 

in recycling and lead to the recycling of smaller amounts at more frequent intervals. The 

European Commission has recently proposed changes to both WEEE and RoHS. On WEEE, a 

major proposal is to increase the amounts of electrical and electronic waste that are separately 

collected and recycled, while the proposals on RoHS aim for a higher level of environmental 

protection by revising the scope of the restrictions and the applicable substances. 
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Questions 

1. Employees can be exposed to chemical agents in the workplace. 

(i) Identify FOUR forms that chemical agents can take. 

(ii) Outline the differences between the acute and chronic health effects from 

exposure to chemical agents. 

 

2. An engineering company has noticed a recent increase in work-related ill health amongst 

shop floor workers who use a degreasing solvent for which a workplace exposure limit 

(WEL) has been assigned. 

 (i) Explain the meaning of the term ‘workplace exposure limit’ (WEL). 

(ii)Give reasons for the possible increase in work related ill health amongst the shop floor 

workers. 

3. Hazardous substances can be assigned a Workplace Exposure Limit (WEL). 

(a) Outline control measures that could be considered to ensure that exposure to 

hazardous substances will not exceed the WEL.  

(b) Identify TWO classifications of hazardous substances that require exposure to be 

reduced to as low a level as is reasonably practicable. 

4. With respect to workplace exposure limits for airborne hazardous substances: 

(a) in relation to time, identify the two types of workplace exposure limit; 

(b) outline TWO purposes of workplace exposure limits;  

(c) outline the limitations of workplace exposure limits. 


