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To increase knowledge within the IOSH Membership 
 
To support the initiatives of the HSE 
 
To reduce chemical exposures at work 
 
To support the objective of ‘disease reduction’ 
 
To increase the effectiveness of LEV design, installation  
and commissioning 
 
To increase the effectiveness of LEV inspection and testing 
 
 
 
Delegates role  -  to assist in achieving these objectives 

Course objectives 



Day 1  Session 1  Introduction to the course, the 
   speakers and the course materials. 
    
   Occupational Health statistics in the 
   UK. 
   Introduction of Occupational Health  
   risks and toxicology 

 
Day 1  Session 2  The legal requirements 

   HSE – LEV Topic Inspection Pack  
   HSE Inspection methodology 
    HSG 258  -  Controlling airborne  
   contaminants at work 

 
Day 1  Session 3  The terminology of air handling  

    
    

Course programme 



Day 2  Session 1  LEV  technology  - hoods, ducts,  
   filtration, fans and release/emissions 

 
Day 2  Session 2  LEV  Design, installation and 

   commissioning 
   Air monitoring as a proving method 

 
Day 2  Session 3  LEV Inspection and Testing 

   Training of inspectors, engineers, 
   supervisors and users 
   Open discussion on issues raised on  
   the course. 
   Course written exercise 
   Course reviews 

Course programme 



Occupational Health – A Big Issue? 

HSE statistics for 2008/9 show the number of fatalities 
at work was 189 in the UK 
 

Deaths from Legionella – 600 per (Badenoch 1986) 
 

Deaths from Chronic Obstructive Pulmonary disease – 
4000 per annum (HSE) 
 

Deaths from occupational exposure to carcinogens – 
2,600 to 10,400 per annum (Doll and Peto 1980) 
 

Deaths from occupational exposure to asbestos – 
10,000 per annum (Peto 1999) 
 

Potential deaths due to Occupational Cancer in the UK 
– 12,000 to 24,000 per annum (Clapp 2005) 

UK Figures 



Occupational Health – A Big Issue? 

 

The HSE are quoting a figure of: 
 

500 deaths per year due to occupational diseases 
relating to exposure to respirable silica  -  in the 
Construction Industry. 

 

Question  -  how many Construction Workers died in 
fatal accidents last year? 
 

(Source   -   www.hse.gov.uk) 

UK figures 



Occupational Health – A Big Issue? 

Comparison of deaths from work-related illness and 
injuries: 

 
Fatal injury     2% 

 

Non-malignant respiratory disease  2% 

 

Chronic obstructive pulmonary disease  38% 
 

Cancer     57% 
 

(Source   -   www.hse.gov.uk) 

UK figures 



Occupational Health – A Big Issue? 

ILO Statistics   

 
EU  workplace cancer deaths per year  –  96,000 

 

World  workplace cancer deaths per year  –  665,000 

International figures 



Asthmagens 

‘…an allergic reaction that can occur in some people 
when they are exposed to certain substances, for 
example flour or wood dust in the workplace.’  
 
The HSE estimates that there are between 1500 – 
3000 new cases of occupational asthma each year, 
rising to 7000 cases if work-related asthma is included.  
 
However, the American Thoracic Society suggests that 
out of 5 million asthma sufferers in the UK up to 
750,000 employees could suffer from work-related 
asthma, a figure also approved by Asthma UK. 

Background Figures 



Asthmagens 

The following occupations are statistically at the highest 
risk of being exposed to a respiratory sensitiser, however 
this is not exclusive:  
 
- Bakers 
 
- Vehicle spray painters 
 
- Solderers. e.g. in electronics 
 
- Woodworkers 
 
- Healthcare workers 
 
- Laboratory animal workers 
 
- Engineering workers 



Toxicology 

Understanding Toxicology  
 
In understanding toxicology we must first 
recognise the two stages in the process: 

The effects upon the body 

The routes of entry into the body 

•   

•   



Chronic and Acute Effects 

Chronic 

Those effects arising from repeated or long term  
exposures 

Acute 

Those immediate effects arising from a single exposure  
(or a series of single exposures) 

Synergism 
The combined effects of two or more substances 
(can include the concept of physical synergy) 



Through the skin 

Skin contact is often the unrecognised route of entry into 
the body.  Whilst it provides a reasonable protection to 
particulate matter, it provides very little protection to entry 
for substances such as solvents. 

Skin problems can occur through short or long term 
contact with hazardous substances and can manifest 
itself in a variety of complaints. 
 
LEV is potentially a method of control with respect to skin 
contact.  In particular : processes such as spraying with 
associated evaporation and flash off,  or the handling of 
powders with metals. 



Irritant contact dermatitis 

A cutaneous response dependant on the strength of the 
irritant and the length of time exposed. 

A brief exposure to concentrated hydrochloric acid or 
concentrated bleach may result in severe skin damage 
whereas soapy water may take multiple and long term 
exposures before a recognisable effect occurs. 
 
Oils and greases are a common cause of ICD.  Airborne 
oil mist is a significant risk with power presses and the 
use of separator shaker screens where LEV would be a 
possible control option. 



Allergic skin sensitisation 

The list of sensitisers to be found in industry include: 
 

Metals, hardwoods, resins, pharmaceutical 
compounds, dyes, disinfectants and rubber 
compounds. 

The list of sensitising agents is growing longer every 
year.   
 
Eczema is responsible for about 20 per cent of all 
occupational skin complaints.   
 
The sensitisation may occur after short periods of high 
exposure or long periods of low exposure. 



Skin absorption 

Substances that can pass through the skin.   

 
These may have no noticeable effect on the skin 
surface but will pass through into our blood system 
and often affect a target organ. 

 

The broad range of solvents can take from between 15 
and 60 seconds to cross through the skin. 



Nasopharynx 

Trachea and 
Bronchial region 

Alveolar region 

Inhalation  -  total and respirable 



Through inhalation 

Consideration must be given to the bodies natural 
defence mechanism to inhaled particles.  The ciliary 
escalator carries foreign bodies from the respirable 
tract where they are either spat out or swallowed. 
 
An estimated 50% of the particles deposited in the 
upper respiratory tract and 12.5% from the lower 
passages are eventually swallowed. 
 
COPD  -  is a major health issue with the Respiratory 
Tract. 
 
Deposition is a function of particle size.   The size 
definition is under constant discussion but as 
guidance:     Below 10 micron or with a specific aspect 
ratio  -  this is the respirable fraction. 



Respirable silica or quartz 

Respiratory ill-health   -   Respirable Silica 

Silica particulate  -  5 microns diameter 
 
a.  Macrophage destruction  -  followed by the        

 generation of collagenous fibres.  The 
 fibrogenic factor leads to pulmonary fibrosis. 

 
b.     The antigens following the macrophage 

 destruction leads to immunogenic cell 
 proliferation and the generation of antigen / 
 antibody complexes. 

 
a + b  =    the creation of hyalin (glassy nodules)  and 

 then potentially emphysema and hardening of 
 the lung.   Then lung cancer.   

 



Through Inhalation 

Consideration must be given to the bodies natural 
defence mechanism to inhaled particles.  The ciliary 
escalator carries foreign bodies from the respirable 
tract where they are either spat out or swallowed. 

An estimated 50% of the particles deposited in the upper 
respiratory tract and 12.5% from the lower passages are 
eventually swallowed. 

COPD  -  is a major health issue with the Respiratory Tract. 



Through Ingestion 

Consideration must be given to the bodies natural 
defence mechanism to inhaled particles.  The ciliary 
escalator carries foreign bodies from the respirable 
tract where they are either spat out or swallowed. 

An estimated 50% of the particles deposited in the upper 
respiratory tract and 12.5% from the lower passages are 
eventually swallowed. 

Consideration must be given for the potential contamination 
of food, eating and drinking vessels and items that may be 
placed in the mouth. 



HASAWA  -  SECTION 6 

 
 Applies to designers, suppliers, manufacturers and 
importers of articles and substances; also installers and 
erectors of industrial equipment. 
 Articles to be designed and constructed to be safe and 
without risk to health when being ‘properly’ used, set, 
cleaned or maintained. 
 Provision of adequate information to ensure safe use. 

 Significant court ruling  -  Junttan OY 
 

        SUPPLY of MACHINERY Regulations 
 

 All machinery to be built to a standard. 
 Compliance with Essential Health and Safety 
Requirements. 

Suppliers legal duties 



To carry out (and review)  a formal assessment of the health 
risks to employees. 

CoSHH Regs 2002/4 

Reg 6 

To prevent and control exposure of employees to health 
risks. 

Reg 7 

Reg 8 

To maintain, examine and test controls and keep necessary 
records. 

Reg 9 

To monitor the workplace exposure of employees, where 
significant risks are identified or suspected. 

Reg 10 

To provide health surveillance for employees if there is a 
reasonable likelihood that an identifiable disease or adverse 
health will result from that exposure. 

Reg 11 

To institute the proper use of controls and 
personal protective equipment. 

To provide information, instruction and training regarding 
hazardous substances. 

Reg 12 

Arrangements to deal with accidents, incidents and 
emergencies. 

Reg 13 



EH40 Workplace Exposure Limits 

Legally enforceable exposure standards 
 
Recent Changes 
 
Removal of OESs and MELs.   Replaced by 
WELs 8hr period and 15min period  
 
WELs must not be exceeded.  

Any substances with the risk phrases: 
 
R42, R42/43, R45, R46, R49 
 
Reduced to as low as is reasonably practicable. 
 
Concepts of  ‘continuous improvement’  and ‘optimised 
control methodology’ 



HSE – LEV Topic inspection 

Topic for HSE Inspectors - Disease Reduction Programme 
 
LEV project aim 
 
To bring about a significant and measurable improvement 
in the coverage and effectiveness of engineering 
exposure controls, particularly LEV, in Great Britain. 
 
 
HSE Inspections to assess all four groups of stakeholders 
 
Employers  or  Occupiers 
Designers / Suppliers 
Examiners 
Employees 



HSE – LEV Topic inspection 

 
PROJECT  KEY MESSAGES 
 
Employer  -  Buying LEV 
 
Work out which jobs and activities cause exposure 
 
Write down what the LEV needs to do 
 
Get the right type of LEV to control exposure 
 
Involve your employees in LEV design and selection 
 
Make sure the LEV is installed properly and works effectively 
 
Make sure the LEV has airflow indicators 
 
Make sure the supplier provides a User Manual and a Log Book 



Project key messages 

Employer  -  Using LEV 
 
Manage the checking and maintaining of the LEV system 
 
Train employees to use the LEV properly 
 
Follow instructions in the User Manual 
 
Fill in the Log Book and get repairs done 
 
Get the LEV thoroughly examined and tested  
 
Use the thorough examination report as an audit 
 

LEV Designer / Supplier   
 
Help the employer get the right type of LEV 
 
Provide a clear quotation that covers what the employer needs 
 
Match the LEV hoods to control the processes and sources 
 
Provide a User Manual and Log Book 
 
Provide air-flow indicators. 



Project key messages 

LEV Installers / Commissioners   
 
Don’t alter the LEV system design 
 
Commission the LEV thoroughly (including checking it controls exposure 
effectively) 
 
Provide a full commissioning report. 
 

LEV Examiners 
 
Thoroughly examine and test the LEV system against the commissioning 
report 
 
Use the full range of relevant assessment techniques 
 
Label the hoods tested, using a red label, or equivalent, for those that fail 
 
Provide a comprehensive thorough examination and test report. 



Project key messages 

LEV Employee 
 
Get involved in LEV design or selection 
 
Make sure you get the training 
 
The LEV you use should have an airflow indicator 
 
The LEV should be easy to use properly,  tell your employer if it isn’t. 
 



HSE  Enforcement -  Auditing 

Risk Control Indicators   -   Assessment scale 
 
Level 1  -    High standards with some aspects meeting best practice. 
 
Level 2  -    Good standards meeting minimum legal requirements. 
 
Level 3  -    One or more minor shortcomings are present.  To be dealt 
with informally and with oral advice. 
 
Level 4  -    Standards are patchy.  It is necessary to address one or more 
shortcomings by giving formal instructions for remedial action to be taken. 

  
Level 5  -    Standards generally unsatisfactory. Typically, at least one 
contravention that gives rise to discernable risk gap. 

  
Level 6  -    Standards unacceptable. Unless duty holder has strong 
mitigating factors, the issuing of a notice and/or prosecution is likely to be 
appropriate.  



HSE  Enforcement -  Auditing 

Risk Factors to be Assessed 
 
Risk 
What is the level of risk posed by the substances in use 
 
Immediacy of risk 
Is there a serious risk of a serious health effect?  If there is, Inspectors may 
need to consider issuing a ‘Prohibition Notice’. 
 
Benchmark standards 
The benchmark should be considered as a nil or negligible risk. The 
Inspector must consider the overall risk control strategy. 
 
Risk gap 
After considering the above  -  what is the risk gap? 

  



HSG 258 

HSE  -  Controlling airborne contaminants at work. 
 
A guide to local exhaust ventilation. 
 
Aimed at :     
 
Employers   and   Suppliers 
 
Replaces  HSG37  and  HSG54 
 
What is LEV? 
An engineering control system to reduce exposures to airborne 
contaminants such as dust, mist, fume, vapour or gas in the workplace. 
 
Most systems, but not all will have:    Hood, ducting, Air cleaner, Air 
mover and discharge. 

    



HSG 258 

LEV OWNER 
 
Employer (client),  Employee (process operator),  Employee 
(routine checks) 

 
 
LEV SUPPLIER 
 
Designer,  Installer 

 
 
LEV SERVICE PROVIDER  
 
Commissioner,  Maintenance engineer,  Examiner 



HSG 258  -  Employers responsibilities 

 

Primary responsibility -  reduce the risks by 
 
ELIMINATION 
 
SUBSTITUTION 
 
REDUCING THE SIZE OF THE SOURCE 
 
MODIFYING THE PROCESS TO REDUCE THE FREQUENCY OR 
DURATION OF EMISSION  
 
REDUCE THE NUMBERS OF EMPLOYEES INVOLVED IN THE PROCESS 
 
APPLY SIMPLE CONTROLS  -  LIDS ON EQUIPMENT 



HSG 258  -  Employers responsibilities 

 

What employers need to know? 
 
KEY PROPERTIES OF AIRBORNE CONTAMINANTS 
 
HOW THE GASES, VAPOURS, DUSTS & MISTS ARE GENERATED 
 
HOW CONTAMINANT CLOUDS MOVE WITH THE SURROUNDING AIR 
 
WHICH PROCESSES IN THE WORKPLACE WHICH MAY BE SOURCES 
OF AIRBORNE CONTAMINANTS 
 
THE NEEDS OF OPERATORS WORKING NEAR THOSE SOURCES 
 
HOW MUCH CONTROL WILL BE REQUIRED 
 
HOW TO PREPARE A SPECIFICATION FOR THE LEV DESIGNER 
 
WHAT TO TELL THE LEV SUPPLIER 



HSG 258  -  Employers responsibilities 

 

Employers need to be aware of: 
 
THE GENERAL PRINCIPLES OF HOOD DESIGN AND APPLICATION 
 
THE NEED FOR AIRFLOW INDICATORS AND OTHER INSTRUMENTATION 
 
CAPTURE ZONES, WORKING ZONES AND BREATHING ZONES 
 
THE GENERAL PRINCIPLES OF DUCT WORK, AIR MOVERS AND AIR 
CLEANERS ANDHOW THEY INTERACT 
 
THE PRINCIPLES OF HOW TO DISCHARGE CONTAMINATED AIR SAFELY 
AND REPLACE IT WITH CLEAN AIR 
 
THE PROCESS OF INSTALLATION, COMMISSIONING, PERFORMANCE 
CHECKS, CONTROL EFFECTIVENESS AND REPORTING 
 
THE NEED FOR A USER MANUAL  AND LOGBOOK 
 
THE REQUIREMENT FOR THOROUGH EXAMINATION AND TEST 



HSG 258  -  Employees roles 

Employees may carry out routine checks as well as being the 
user of the LEV 
 
Employees  -  ‘need to know’: 
 
THE PARTS OF THE LEV SYSTEM AND THEIR FUNCTION 
 
HOW TO RECOGNISE A DAMAGED PART FROM A VISUAL INSPECTION 
 
THE PURPOSE OF, AND HOW TO USE, THE MEASURING AND 
ASSESSMENT INSTRUMENTS AND TECHNIQUES 
 
HOW TO CHECK THAT THE SYSTEM IS DELIVERING ITS DESIGN 
PERFORMANCE AND IS EFFECTIVELY CONTROLLING EMISSIONS AND 
EXPOSURE 



HSG 258  -  Suppliers / Designers roles 

 
Suppliers / designers  - ‘need to know’: 
 
 
THEIR ROLE AND LEGAL RESPONSIBLITIES 
 
HOW TO LIAISE EFFECTIVELY WITH THE EMPLOYER AND INSTALLER 
 
THE PRINCIPLES OF DESIGN 
 
INCORPORATING EASE OF CHECKING AND MAINTENANCE 
 
SPECIFICATIONS FOR ALL COMPONENT PARTS 
 
SPECIFICATIONS FOR IN-USE PERFORMANCE CHECKS 
 
HOW TO PREPARE USER MANUALS AND LOG BOOKS 
 
HOW TO PREPARE SCHEDULES FOR MAINTENANCE 



HSG 258  -  Installers roles 

 
Installers -  ‘need to know’: 
 
 
HOW TO INSTALL SYSTEMS SAFELY AND CORRECTLY 
 
BASIC PRINCIPLES OF DESIGN 
 
HOW TO MODIFY THE DESIGN IF REQUIRED, TO DELIVER THE 
INTENDED PERFORMANCE 
 
HOW TO LIAISE EFFECTIVELY WITH THE DESIGNER AND THE 
EMPLOYER 
 



HSG 258  -  Commissioners roles 

 
Commissioners -  ‘need to know’: 
 
 
THEIR ROLE AND LEGAL RESPONSIBILITIES 
 
HOW TO LIAISE EFFECTIVELY WITH THE DESIGNER AND THE 
EMPLOYER 
 
HOW TO CHECK THAT THE SYSTEM IS DELIVERING THE DESIGN 
PERFORMANCE 
 
HOW TO SPECIFY TAND DESCRIBE THE PERFORMANCE OF THE 
SYSTEM 
 
HOW TO CHECK THAT THE EXPOSURE IS BEING EFFECTIVELY 
CONTROLLED AS PLANNED  
 
WHAT TO INCLUDE IN THE COMMISSIONING REPORT 
 



HSG 258  -  Maintenance team roles 

 
Maintenance -  ‘need to know’: 
 
HOW TO RECOGNISE AND ASSESS HAZARDS 
 
HOW TO FOLLOW SAFE SYSTEMS OF WORK AND USE PPE / RPE 
 
HOW TO WARN THAT MAINTENANCE IS UNDERWAY 
 
HOW TO MINIMISE THE SPREAD OF CONTAMINATION 
 
HOW TO DECONTAMINATE THEMSELVES AND THE AREA 
 
WHEN SMOKE TRACERS COULD SET OFF ALARM SYSTEMS 
 
WHEN A DUST LAMP COULD DISTRACT OTHER WORKERS 



HSG 258  -  Examiners roles 

Examiners -  ‘need to know’: 
 
PARTS OF THE SYSTEM AND THEIR FUNCTION 
 
THEIR LEGAL RESPONSIBILITIES 
 
HOW TO RECOGNISE DAMAGED PARTS FROM A VISUAL INSPECTION 
 
HOW TO USE THE MEASUREMENT EQUIPMENT 
 
THE STANDARDS TO WHICH THE SYSTEM MUST PERFORM 
 
HOW TO EFFECTIVELY FAULT FIND ON THE SYSTEM 
 
HOW TO ASSESS WHETHER EFFECTIVE CONTROL IS BEING ACHIEVED 
 
HOW TO PRESENT THEIR FINDINGS IN AN EFFECTIVE WAY 
 
HOW TO WORK SAFELY WITH PLANT  AND THE HAZARDS ASSOCIATED 
WITH IT 


