QUEEN’S UNIVERSITY BELFAST

CONTROL OF SUBSTANCES HAZARDOUS TO HEALTH

GUIDANCE NOTES ON RISK ASSESSMENT

Introduction:

A COSHH risk assessment must be conducted before you carry out any work which could expose you to substances hazardous to health.

The aim of the COSHH risk assessment is:

· to identify the substances you are going to use in a particular procedure/process/
experiment;
· to determine which of those substances are hazardous to health;
· to determine how those substances are hazardous and what effects they could have on your health or others’ health;
· to estimate the risks of exposure to these substances when you use them in the procedure/

process/experiment;
· and then to decide the precautionary measures you must take to either prevent exposure or adequately control the risk of exposure.
The precautionary measures must be implemented before you carry out this work.

Separate risk assessments are not needed for each substance used in a particular procedure/process/experiment.

In fact, group (generic) risk assessments can be used satisfactorily where similar substances are used in similar jobs eg handling solvents in HPLC work, handling detergents in automatic dishwashers, research projects.  In addition COSHH risk assessment can be used as a basis for drafting Safe/Standard Operating Procedures (SOPs).

The COSHH risk assessment form is subdivided into 14 sections.  Guidance in completing these sections is given below.

1.
What is the process/work activity and where will you be carrying it out?


Give a brief summary of the particular procedure/process/reaction eg floor cleaning, 

sterilising instruments, reaction type.


A full description of the work area including locality (indoors/outdoors), room/laboratory 

number, building name should be given.


The details should include:

· the substances to be used and,if applicable,intermediates and final products produced;
· the properties of the substances (MP, BP, vapour pressure, inherent dustiness);
· the quantities of substances to be used;
· how the substances are to be used (contained, released, sprayed, mixed, heated, or 

ground into powder).
2.
Over how long a period will this process/work activity occur?  

Will the activity occur over the full working day or a fraction of it?
3.
How often will this work activity be carried out?

Will the activity be repeated routinely or is this a “one-off” process?  If routine, at what frequency will it be repeated?
4.
What hazardous substances will you be using?

List all the substances you are going to use or produce in the process/procedure/experiment/reaction you are risk assessing.  Then find out if they are hazardous to health by gathering information from the manufacturers’ safety data sheets, product labels or from the sources in Appendix 1.

Tick the relevant hazard classification(s) against boxes 1-10 for each substance.  For example, acrolein is very toxic by inhalation, toxic by ingestion and skin contact, is corrosive and flammable, therefore boxes 1, 2, 4 and 10 should be ticked.
If none of the substances to be used are hazardous to health, the risk assessment is complete at this stage and should be signed off.
4(a)
Nature of the health hazard
From the information gathered above, record (if available) the following information for each substance used:

· the health effect, symptoms, area of body/organs affected;
· the type of exposure (acute or chronic) that gives rise to the effect;
· any risk or safety phrases or new harmonised warning and precautionary statements from Tables 3.1 and 3.2 respectively of the European regulation EC/1272/2008 (Appendix 1).  For example, are the substances carcinogens, mutagens, teratogens, skin or respiratory sensitisers?  (The latter are identified in EH40 with SEN notation); 
· any pre-existing health conditions that my affect the integrity of the immune system or make individuals more prone to the adverse health effect (cystic fibrosis, splenectomy, diabetes, HIV, leukaemia etc) should be noted.

4(b)
Route of entry into the body?


Substances can enter the body by four routes:
· inhalation (breathing in gases, vapours, fumes, dusts, aerosols, fibres);
· skin contact (direct uptake of gases,  liquids, vapours through the unbroken skin)

· ingestion (accidental swallowing of solids/liquids);
· injection/invasion (uptake via broken skin, misuse of hypodermic needles.
This is a vital part of the risk assessment, since the formulation of effective control measures is dependent on preventing entry of substances into the body.
Since inhalation is considered to be the major route of entry into the body primary consideration must be given to processes that could generate gases, vapours, aerosols, fumes, dusts and fibres.  Will volatile solvents be used?  Will any liquids or solids be heated to such a degree that vapours or fumes are produced?  Will liquids be sprayed or centrifuged so that aerosol formation is likely?  Will solids be ground or sieved such that fine dusts or fibres are released?


Secondly any substances used which can be absorbed through the intact skin should be clearly identified and the possibility of skin contact in the process carefully evaluated.  (Such substances are identified in EH40 with a skin ‘Sk’ notation.)

Finally, it should be noted that the likelihood of entry by ingestion and direct injection is minimal if good working practices are adhered to (section 10).
4(c)
WEL(mg/m3 or ppm)

Finally, in this section, any current workplace exposure limit should be recorded.

Scientific bodies in several countries publish annual lists of occupational exposure limits (OELs) for a range of substances hazardous to health.  In the UK, WELs are published by the HSE.  In the USA, threshold limit values (TLVs) are published by ACGIH.   These OELs prescribe limits to personal exposure to airborne contaminants.  These limits should be used in determining the adequacy of control of exposure by inhalation as required by the COSHH Regs.
5.
By what route of entry into the body is chemical exposure likely to occur?
Refer to information gathered in for sections 1 and 4 of the risk assessment form to ascertain the potential routes of entry for the process being assessed.
5(i)(a)
Inhalation - vapours
Likely airborne concentrations of vapours from volatile liquids can be predicted from the volume of volatile liquid used in a process and the volatility of that liquid using Table 1, Appendix 2.  For example, if ml quantities of a medium-to-high volatility liquid (scenario 3), are used on the open bench (row 1) over a full working day, you would expect the concentration of the vapour in the air to lie between 5-50ppm.
The volatility of a liquid can be categorised from its vapour pressure (VP) (see section 1 above).  For this prediction process, substances with VPs in the ranges 0-30, 30-100, >100 mm Hg would be categorised as low, medium and high volatility respectively.  For a mixture of solvents, the overall volatility will be that of the volatility of the major component in that mixture.

If VPs are not readily available, the volatility can be categorised from the boiling point of the liquid and the process working temperature using the graph in Appendix 3.

5(i)(b)
Inhalation – dusts
Similarly, Table 2, Appendix 2 can be used to predict the concentration of dust in the air arising from a work process.  In this instance pellet-like material, crystalline or granular material and fine light powders would be categorised as low, medium, high dustiness respectively.
Use the scenarios given in Tables 1 and 2, in Appendix 2, to estimate the potential airborne concentration of solvent vapours or dusts respectively, released by the process for different control measures (section 7).

5(ii)
Skin contact


Full immersion refers to contact of the hand(s) with a liquid or vapour stream.  Partial immersion refers to contact with the fingertips only.

6.
Can you prevent exposure to the hazardous substances?


Exposure to substances hazardous to health should be prevented, as a first priority.


Therefore, firstly consider if you can prevent exposure to the substances you have listed by 

using safer procedures/processes/experiments or by substitution of substances (eg toluene for benzene, water-based paints for solvent-based ones) or by using the substances in a safer form (eg pellets instead of powders, ready made-up solutions).

Where the procedure involves suspected carcinogens or mutagens, every effort must be made to substitute a non-carcinogenic or non-mutagenic alternative.

If exposure can be prevented, start the risk assessment process again stating the new 

conditions in Sections 1-5, then proceed to Section 7.

7.
Which inhalation control measures will be required for the work process/activity?

If exposure cannot be prevented, consider the most effective precautionary measures (Table 1 & 2) needed to adequately control exposure, and that are proportionate to the risk eg

· Total containment  (glove boxes, Class III biological safety cabinets, pipelines and       vessels);
· Partial containment  (fume cupboard, paint-spray booths, Class I & II biological safety cabinets);
· LEVs (canopies, scavenger systems);
· Dilution Ventilation  (open doors, windows);
· Respiratory Protective equipment (RPE) (gas,  dust,or combination masks);
· Limiting quantities of substances used.

Control of exposure by inhalation is considered adequate only if the airborne concentration of the substances involved does not exceed the relevant WEL or OEL.


RPE must only be considered as a last resort and must be used, in addition to all other

control measures, if the combination of all control measures fail to achieve adequate control of exposure.  A person requiring RPE must be “face-fit-tested” to the RPE (Further advice on the selection of suitable RPE and face-fit testing is available from USS).
8.
Which skin exposure control measures are required?

If the substances used are irritating to the skin and/or eyes, and/or corrosive to the skin, then the exposed areas of skin should be covered so far as reasonably practicable and in proportion to the risk:

· face (full face shield, chemical hood);
· eye (safety spectacles or goggles);
· hand (gloves, gauntlets);
· body (aprons, laboratory coats, overalls).
9.
If protective gloves are required, please indicate which type is the most suitable for the substances handled?

Refer to the Guidance on the selection and use of gloves for handling chemicals and selection charts provided by glove manufacturers.
10.
Which injection and ingestion control measures are required?
In general, the risk of exposure from these routes is usually controlled by good working practices.  For example, eating, drinking, smoking and the application of cosmetics should not be permitted in the workplace to prevent accidental ingestion.  Similarly cuts and abrasions should be covered with waterproof dressings to prevent invasion.  Details should be provided if other control measures are required.

For example, special training may be required in animal handling and injection techniques.  Similarly, work over spill trays may be specified to limit contamination of work surfaces and reduce the risk of accidental ingestion.
11.
Is health surveillance required?


Health surveillance is appropriate when the work involves the use of substances known to cause occupational asthma or severe dermatitis or if there is contact with chrome solution, electrolytes containing chromic acid or chromium salts, and other substances which can cause skin cancer.  It is also appropriate where employees are exposed to carcinogenic and mutagenic substances, unless the risk assessment confirms that exposure is so adequately controlled that there is no reasonable likelihood of an identifiable disease or adverse effect resulting from the exposure or the quantities used are so small, that even if control measure fails the exposure is likely to be insignificant.  


If the risk assessment indicates that health surveillance is required then advice on the nature of the health surveillance should be obtained from the Occupational Health Physician and appended to the risk assessment.


New, expectant, and breast-feeding mothers should also report their condition to their Line Manager/or the Occupational Health Physician so that the risk assessment can be reviewed and the appropriateness of health surveillance considered/reconsidered.

12.
What are the procedures for dealing with unplanned releases and spillages?


Consider what action is required if the precautionary measures (Sections 7, 8 and 9) fail.



Will evacuation of the workplace be necessary?



How will the alarm be raised?



Will breathing apparatus or special RPE be required?  Is it available?



Is someone trained to use it?



How will the area be ventilated?



Are there any special first-aid requirements?


If there is a spill or a leak of material, how can it be safely cleaned up and the area 

decontaminated?

13.
What are the procedures for disposing of hazardous substances?

Water miscible solvents and other substances may be flushed to drain but only in very small quantities (< 100 ml at one disposal.)


Small quantities of vapours/gases/aerosols may be discharged into a fume cupboard for aerial dispersion.  Similarly, small quantities of volatile liquids may be allowed to evaporate to atmosphere within a fume cupboard.

In general, most substances hazardous to health will be accumulated in suitable containers, and stored in a safe location pending disposal by arrangement with the USS.
14.
What training is required for the work process/activity?


Training may be required to ensure that:

· the worker is competent to carry out the process/procedure/experiment safely;
· precautionary measures are used properly (includes correct use of PPE);
· defects in precautionary measures are readily identified (eg fume cupboard failure, 

pin-holes in gloves) and dealt with;
· emergency procedures are followed;
· emergency precautionary measures are used properly (breathing apparatus).
15.
Conclusions


Although the worker may complete the risk assessment, it is the duty of the project 

supervisor/line manager to ensure that risk assessments are carried out for all the processes/procedures experiments (under his/her control) which involve substances hazardous to health.

It is the duty of the COSHH Supervisor to ensure that the risk assessment is complete and that the precautionary measures to be taken are adequate to control the risk.

The COSHH risk assessment should be reviewed at a frequency of not more than 5 years.  The assessment should be reviewed immediately when there is evidence to suggest it is no longer valid.  For example:

· a change in the substances used, including the introduction of a substitute substance;
· a modification made to engineering controls;
· a change to the process or method of work;
· complaints from workers about defects in the control systems.
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Appendix 2
Table 1 : Prediction of Vapour-in-Air Concentrations (ppm)

	
	Predicted Vapour-in-air concentrations (ppm) for Exposure Scenarios 1-4


	Control

Approach
	1.  m3 quantities of high VP* material
	2.  m3 quantities of medium VP material or l quantities of medium to high VP material 


	3.  ml quantities of medium to high VP material or m3  quantities of low VP material 
	4.  ml quantities of low VP material

	1.  General ventilation

(work on bench)


	>500
	50 – 500
	5 – 50
	<5

	2. In fume cupboard

(or close to LEV)


	50 – 500
	5 – 50
	0.5 – 5
	<0.5

	3. Totally contained

(in Glove-Box or Class III Biological Safety Cabinet)

	0.5 – 5
	0.5 – 5
	0.05 - .0.5
	<0.05


*VP – Vapour pressure
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Table 2 : Prediction of dust-in-air concentrations (mg/m3)

	
	Predicted dust-in-air concentrations (mg/m2) for Exposure Scenarios 1-4


	Control

Approach
	1.  Tonne quantities of medium to high dusty material
	2.  Kg quantities of medium to high dusty material
	3.  g quantities of high dusty material or kg to tonne quantities of low dusty material
	4.  g quantities of medium to low dusty material

	
	
	
	
	

	1.  General ventilation (work on bench)


	>10
	1 – 10
	0.1 – 1
	0.01 – 0.1

	2. In fume cupboard (or close to LEV)


	1 – 10
	0.1 – 1
	0.01 – 0.1
	0.001 – 0.01

	3. Totally contained (in Glove-Box or Class III Biological Safety Cabinet)

	0.1 – 1
	0.01 – 0.1
	0.001 – 0.01
	<0.001
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