
FEATURE (continued)

HEAlTH And SAFETy in  
THE WoRkplAcE: RiSk ASSESSmEnT.

Background
EU Council Framework Directive 89/391/EEC introduced measures to 
encourage improvements in the safety and health of workers at work. 
A number of linked Directives followed and each covered specific 
areas, such as, 89/654 (Workplaces), 89/655 (Work Equipment), 89/656 
(Personal Protective Equipment), 90/269 (Manual Handling of Loads) 
and 90/270 (Display Screen Equipment).
Each Member State was subsequently required to implement changes 
to its national laws and practices to ensure compliance.  
Framework Directive 89/391/EEC includes the following key provisions: -

Employers are obliged:
	 •	 	to	ensure	the	safety	and	health	of	workers	in	every	aspect	related	

to	 the	 work,	 primarily	 on	 the	 basis	 of	 the	 specified	 general	
principles	 of	 prevention,	 without	 involving	 the	 workers	 in	 any	
financial	cost;	

	 •	 	to	 evaluate	 the	 occupational	 risks,	 inter	 alia	 in	 the	 choice	 of	
work	equipment	and	the	fitting-out	of	workplaces,	and	to	make	
provision	for	adequate	protective	and	preventive	services;	

	 •	 	to	keep	a	list	of,	and	draw	up	reports	on,	occupational	accidents;	
	 •	 	to	 take	 the	 necessary	 measures	 for	 first	 aid,	 fire-fighting,	

evacuation	of	workers	and	action	required	in	the	event	of	serious	
and	imminent	danger;	

	 •	 	to	 inform	 and	 consult	 workers	 and	 allow	 them	 to	 take	 part	
in	 discussions	 on	 all	 questions	 relating	 to	 safety	 and	 health		
at	work;	

	 •	 	to	ensure	that	each	worker	receives	adequate	safety	and	health	
training	throughout	the	period	of	employment.	

Workers are obliged:
	 •	 	to	 make	 correct	 use	 of	 machinery,	 other	 means	 of	 production,	

personal	protective	equipment	and	safety	devices;	
	 •	 	to	give	warning	of	any	work	 situation	presenting	a	 serious	and	

immediate	 danger	 and	 of	 any	 shortcomings	 in	 the	 protection	
arrangements;	

	 •	 	to	 co-operate	 in	 fulfilling	 any	 requirements	 imposed	 for	 the	
protection	of	health	and	safety	and	in	enabling	the	employer	to	
ensure	that	the	working	environment	and	working	conditions	are	
safe	and	pose	no	risks.	

The	health	of	workers	is	monitored	through	the	application	of	measures	
introduced	in	accordance	with	national	laws	and	practices.
Particularly	sensitive	risk	groups	must	be	protected	against	the	dangers	
which	specifically	affect	them.
Outside the EU in most industrialised countries workers are also 
protected by Duty of Care provisions. Duty of Care may be considered 
a formalisation of the implicit responsibilities held by an individual 
towards another individual within society. In most countries, it is not 
a requirement that a duty of care be defined by law, but it will often 
evolve through the jurisprudence of common law.

Risk Assessment
One well tried technique often used to help companies comply with 
the various national H&S requirements is a called Risk Assessment and 
it plays an essential role to help companies and their workforce stay 
safe.  In the UK, it is a statuary requirement to assess the risks in your 
workplace and in many other counties. The following guidance has 
been written for use in the UK, but these guidance rules can be adapted 
for use in most other countries.   

What is Risk Assessment?
A risk assessment is nothing more than a careful examination of what, 
in your work, could cause harm to people, so that you can weigh up 
whether you have taken enough precautions or should do more to 
prevent harm. The aim is to make sure that no one gets hurt or becomes 
ill. Accidents and ill health can ruin lives and affect your business too if 
output is lost, machinery is damaged, insurance costs increase, or you 
have to go to court. 
The important things you need to decide are whether a HAZARD 
IS SIGNIFICANT and whether you have it covered by satisfactory 
precautions, so that the RISK IS SMALL. You need to check this when you 
assess the risks. For instance, electricity can kill, but the risk of it doing 
so in an office environment is remote, provided that ‘live’ components 
are insulated and metal casings properly earthed.

Hazard and Risk - don’t let words put 
you off!
Hazard means anything that can cause harm (e.g. chemicals, electricity, 
working from ladders, etc)
Risk is the chance, high or low, that somebody will be harmed by the 
hazard.

There are Five Steps to RISK ASSESSMENT 
How to assess the risks in your workplace
STEP 1: Look for the hazards
STEP 2: Decide who might be harmed and how
STEP 3:  Evaluate the risks and decide whether the existing 

precautions are adequate or whether more should be done
STEP 4:  Record your findings
STEP 5:  Review your assessment and revise it if necessary
Don’t be overcomplicated. In most firms in the commercial, service and 
light industrial sectors, the hazards are few and simple. Checking them 
is common sense, but necessary. You probably already know whether, 
for example, you have machinery that could cause harm, or if there is 
an awkward entrance or stair where someone could be hurt. If so, check 
that you have taken what reasonable precautions you can to avoid 
injury.
The following rules may be different in some counties; if you are a small 
firm and you are confident you understand what’s involved, you can 
do the assessment yourself (you don’t have to be a health and safety 
expert!). If you are a larger firm, you could ask a responsible employee, 
safety representative or safety officer to help you. If you are not 
confident, get help from a competent source. But remember - where the 
law requires it, you are responsible for seeing it is adequately done.

STEP 1: Look for the hazards
If you are doing the assessment yourself, walk around your workplace 
and look afresh at what could reasonably be expected to cause harm. 
Ignore the trivial and concentrate on significant hazards which could 
result in serious harm or affect several people.
Ask your employees or their representatives what they think. They may 
have noticed things which are not immediately obvious. Manufacturers’ 
instructions or data sheets can also help you spot hazards and put  
risks in their true perspective and so can a company’s accident and ill-
health records.
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and higher value lubricants, and that more will 
follow over the next few years.

Multi-Purpose Marine 
Lubricants
Marine wire rope lubricants are used on winches, 
hoists, cargo handling cranes, hose cranes and 
mast stays. These applications are almost always 
fully exposed to the weather, so wire rope 
lubricants must have good tolerance to water, salt, 
heat, cold, dirt, wear and abrasion. They must also 
lubricate, protect and remain in place, for the life 
of the rope. As well as lubricating and protecting 
the outside of the rope, wire rope lubricants 
must also penetrate in between the rope strands 
and into the centre of the rope core. Although 
wire ropes are pre-lubricated during manufacture, 
any lubricant that seeps out from between the 
strands must be replenished, to provide anti-
wear, corrosion inhibiting and fretting corrosion 
resistance properties. Adhesion of a wire rope 
lubricant to the rope strands is critical.
Open gears on ships are found on lifeboat davits, 
turning gear, mooring winches, provision cranes 
and windlasses. These, too, are almost always fully 
exposed to the weather, so open gear lubricants 
must also have good tolerance to water, salt, heat, 
cold, dirt, wear and abrasion. They must lubricate, 
protect and remain in place. However, unlike wire 
rope lubricants, the loadings on open gears are 
very much higher, so very good EP performance is 
also required for open gear lubricants.
Greases have numerous application in the marine 
market, including gearbox and rudder bearings, 
winch gear, hoists, davits, hatch cover rails and 
rollers, pulleys, chain link mechanisms and joints, 
hinges, capstans and windlasses, wire ropes and 
screw threads exposed to salt water, such as 
tank-lid jacking screws and hatch clips. Most 
marine greases are NLGI 2 grade lithium or 
lithium complex soap types, which have tended 
to supersede earlier calcium soap water resistant 
greases, which have a tendency to harden with 
age. NLGI 0 and 1 grade marine greases are also 
marketed, for lower temperature conditions or 
for centralised grease lubrication systems.
Many suppliers of marine greases are encouraging 
ship-owners and managers to buy synthetic 
products; due to the lower “total cost of 
ownership” resulting from longer operating 
lifetimes, reduced maintenance and reduced risk 
of unplanned down-time. Grease applications for 
coastal (domestic) marine vessels (fishing vessels, 
pleasure boats, yachts and small ferries) are 
much less demanding than international marine 
applications, so they can usually be satisfied using 
standard industrial or automotive greases.
In the last few years, a number of suppliers of 
marine lubricants have started to offer high-
performance, multi-purpose EP greases as  
combined wire rope, open gear and grease 
lubricants. This allows one, or possibly, two 
grades of grease to be used a host of different 
applications, which saves on inventory, storage 
and re-ordering costs, in addition to minimising 

the risk of using an incorrect or unsuitable product 
in an application.

Biodegradable 
Marine Lubricants
In Europe, increasing concern over the potential 
impact of petroleum-based lubricants on the 
environment has created an opportunity to 
promote environmentally acceptable alternatives.  
Lubricants can pollute surface water and soil, 
particularly those that are single use in outdoor 
applications in agriculture, forestry, mining and 
leisure activities. Each litre of waste oil released 
into the environment can contaminate one million 
litres of drinking water.
Environmentally friendly lubricants are becoming 
increasingly important in Europe, particularly for 
applications such as agricultural machinery, earth 
moving and construction machinery, chain saws, 
motor boats, railway switch-gear and concrete 
moulds. Oils or greases used in these applications 
are likely to end up in the environment and could 
contaminate soil or ground water. Many of these 
applications fall within the category known as 
total loss lubricants.
Obviously, many marine lubricants are used in 
either wet or very humid environments, so must 
be resistant to the effects of water (condensed 
water, rain water or sea-water) or moisture.  
With the exception of stern tube lubricants, 
marine lubricants are not (or should not be) 
discharged directly into seas, lakes, rivers, canals 
or waterways.
However, there is no doubt that some marine 
greases, particularly those used in deck applications 
such as open gears, winches and wire ropes, are 
likely to find their way into aquatic environments.  
Environmentally responsible organisations and 
companies would contend that these greases 
should be biodegradable, even though the 
amounts used may be relatively small.
As a result, some suppliers of specialist marine 
lubricants, such as Vickers Oils, have started to 
market biodegradable stern tube lubricants 
that have very high performance in addition 
to being environmentally friendly. With the 
increasing use of biodegradable hydraulic oils, 
gear oils, compressor oils, greases and other 
lubricants in environmentally sensitive locations, 
Pathmaster Marketing believes that more types of 
biodegradable marine lubricants are likely to be 
marketed in future.

R David Whitby,
Chief Executive,
Pathmaster Marketing Ltd,
Willowhayne, Brynford Close, Woking, 
Surrey, GU21 4DW, UK

LINKS
Tel: +44-(0)1483-730905 
Fax: +44-(0)1483-837734 
e-Mail: pathmaster@
dial.pipex.com
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Nonylphenol ethoxylates (NPEO) are non-ionic surfactants that have a 
favourable cost/performance ratio. They are synthesised by reaction of 
nonylphenol (NP) with ethylenoxide (EO). Depending on the degree 
of ethoxylation NPEO with different properties are available which 
make them very versatile chemicals that could be used for a wide 
variety of applications, e.g. in metalworking fluids. Therefore, NPEO 
have been, and are still produced in high volumes. However, over 
the years it turned out that the use of NPEO especially in consumer 
products (e.g. household detergents) may have adverse environmental 
effects. As a consequence the EU detergent industry agreed not to use 
NPEO anymore in consumer products. The problematic environmental 
properties of NP/NPEO have recently been confirmed on a scientific 
basis by a risk assessment conducted by the EU Commission. To protect 
the environment the EU Commission has subsequently developed and 
implemented a risk reduction strategy. The EU risk reduction strategy 
is based on an immediate ban of all NPEO applications, which result in 
significant direct emissions to waste water. According to EU Directive 
2003/53/EC it is not allowed to use NPEO with more than 0.1 % in 
products applications with high environmental relevance, including 
metalworking applications (see table 2). If these measures are not 
sufficient to reduce the environmental concentrations of NP/NPEO to a 
safe level, then additional (technical) uses of NP/NPEO will be banned. 
This article describes the ecological and toxicological properties of 
NPEO, and discusses the implications for technical uses of NPEO. 

Ecological properties of nonylphenol  
ethoxylates 

Ecotoxicity of NPEO
Studies with aquatic organisms have shown that nonylphenol 
ethoxylates have a toxicological potential comparable to other non-
ionic surfactants. The acute effect concentrations (LC/EC50-values) are 
in the range of 1-10 mg/L for NPEO ≤ 10 EG 
(=Ethylene glycol units), characterising them 
as toxic for aquatic organisms. NPEO with > 10 
moles EG are less aquatoxic. From chronic studies 
No Observed Effect Concentrations (NOEC) in 
the range of 1 mg/L are established. As indicated 
above the aquatic toxicity of NPEO is dependent 
on the degree of ethoxylation. The lower the 
numbers of EO in the molecule, the higher is the 
aquatic toxicity observed. Similar effects have 
been reported for other non-ionic surfactants 
e.g. fatty alcohol ethoxylates. This structure/
activity relationship is explained by the specific 
mode of action, which in case of surfactants is 
a general narcotic mode. Narcosis is linked to 
the hydrophobicity of the molecules. Shorter 
EG-chains, respectively longer alkyl (side)chains, 
increase the hydrophobicity of the molecules and 
therefore increase their aquatic toxicity. 

Biodegradability of NPEO
The biodegradability of nonylphenol ethoxylates has been studied 
comprehensively. However, it is not easy to assess these data, as the 
results vary over a very broad range. For example, data contained 
in the IUCLID file (the EU database format for Existing Substances)  
range from 0% primary degradation in the OECD Screening test to 
99% primary degradation in the OECD Confirmatory test, and from 
0% ultimate degradation in the Closed Bottle test (OECD 301 D) up 
to 90% ultimate degradation in the Coupled Units test (OECD 303 
A). Biodegradability seems to have improved over the years probably 
because the waste water treatment plant (WWTP) micro organisms have 
become increasingly adapted to this type of chemistry (the standard 
laboratory tests use WWTP effluent as inoculum). Similar observations 
have been described for fatty alcohol alkoxylates.  
As conclusion it can be stated that NPEO are biodegradable. Further, it 
is not expected that biodegradation leads to the formation of stable 
metabolites. However, almost all degradation studies indicate that the 
overall degradation kinetic of NPEO is slower than that of comparable 
surfactants with aliphatic structures (APG = Alkylpolygucosides, FAEO = 
linear fatty alcohol ethoxylates). This is shown in figure 1 below.
This is reflected in the environmental classification recommendation 
issued recently by the European Surfactant Producers Association 
(CESIO) as (not readily biodegradable), whereas most other commonly 
used detergent surfactants (e. g. FAEO, fatty alcohol sulfates (= FAS)) are 
classified as (readily biodegradable). The slower degradation kinetic is 
most likely related to an adverse steric effect of the aromatic ring, making 
it increasingly more difficult for the degradation enzymes to attain a 
proper reaction position. This has the consequence that the closer the 
cleavage site gets to the aromatic ring, the slower the degradation kinetic 

STEP 2: Decide who might be harmed, 
and how
Don’t forget: -
 •  young workers, trainees, new and expectant mothers, etc who 

may be at particular risk
 • cleaners, visitors, contractors,
 •  maintenance workers, etc who may not be in the workplace all 

the time
 •  members of the public, or people you share your workplace with, 

if there is a chance they could be hurt by your activities.

STEP 3: Evaluate the risks and decide 
whether existing precautions are 
adequate or more should be done
Consider how likely it is that each hazard could cause harm. This will 
determine whether or not you need to do more to reduce the risk. Even 
after all precautions have been taken, some risk usually remains. What 
you have to decide for each significant hazard is whether this remaining 
risk is high, medium or low.
First, ask yourself whether you have done all the things that the law 
says you have got to do. For example, there are legal requirements 
on prevention of access to dangerous parts of machinery. Then ask 
yourself whether generally accepted industry standards are in place.  
But don’t stop there think for yourself, because the law also says that  
you must do what is reasonably practicable to keep your workplace  
safe. Your real aim is to make all risks small, by adding to your 
precautions as necessary.
If you find that something needs to be done, draw up an ‘action list’ and 
give priority to any remaining risks which are high and/or those which 
could affect most people. In taking action ask yourself: -
a)  can I get rid of the hazard altogether?
b)  if not, how can I control the risks so that harm is unlikely?
In controlling risks apply the principles below, if possible in the 
following order: -
 • try a less risky option
 •  prevent access to the hazard e.g. by guarding machinery and 

plant
 • organise work to reduce exposure
 • to the hazard
 • issue personal protective equipment
 •  provide welfare facilities e.g. washing facilities for removal of 

contamination and first aid
Improving health and safety need not cost a lot. For instance, placing 
a mirror on a dangerous blind corner to help prevent vehicle accidents, 
or putting some non-slip material on slippery steps, are inexpensive 
precautions considering the risks.  And, failure to take simple precautions 
can cost you a lot more if an accident does happen.
But, what if the work you do tends to vary a lot or you or your 
employees move from one site to another? Identify the hazards you can 
reasonably expect and assess the risks from them. After that, if you spot 
any additional hazards when you get to a site, get information from 
others on site, and take what action seems necessary.
But what if you share a workplace? Tell the other employers and self-
employed people there about any risks your work could cause them, 
and what precautions you are taking. Also, think about the risks to your 
own workforce from those who share your workplace.

STEP 4: Record your findings
In the UK, if you have fewer than five employees you are not required 
to write anything down, though it is useful to keep a written record 
of what you have done. But, if you employ five or more people you 
must record the significant findings of your assessment. This means 
writing down the significant hazards and conclusions. Examples might 
be ‘Electrical installations: insulation and earthing checked and found 
sound’ or ‘Fume from welding: local exhaust ventilation provided and 
regularly checked’.
But, what if you have already assessed some of the risks?
If, for example, you use hazardous chemicals and you have already 
assessed the risks to health and the precautions you need to take in the 
UK, under the Control of Substances Hazardous to Health Regulations 
(COSHH), you can consider them ‘checked’ and move on. In other 
countries the rules may be different, find out how to comply.
You must also tell your employees about your findings.
Risk assessments must be suitable and sufficient, not necessarily 
‘Perfect’! 
You need to be able to show that: -
 • a proper check was made
 • you asked who might be affected. 
 •  you dealt with all the obvious significant hazards, taking into 

account the number of people who could be involved, the 
precautions are reasonable and the remaining risk is low.

Keep the written record for future reference or use; it can help you if 
an inspector asks what precautions you have taken, or if you become 
involved in any action for civil liability. It can also remind you to keep 
an eye on particular hazards and precautions. And it helps to show that 
you have done what the law requires. 
To make things simpler, you can refer to other documents, such as 
manuals, the arrangements in your health and safety policy statement, 
company rules, manufacturers’ instructions, your health and safety 
procedures and your arrangements for general fire safety. These may 
already list hazards and precautions. You don’t need to repeat all that, 
and it is up to you whether you combine all the documents, or keep 
them separately.

STEP 5: Review your assessment and  
revise it if necessary
Sooner or later you will bring in new machines, substances and 
procedures which could lead to new hazards. If there is any significant 
change, add to the assessment to take account of the new hazard. Don’t 
amend your assessment for every trivial change, or still more, for each 
new job, but if a new job introduces significant new hazards of its own, 
you will want to consider them in their own right and do whatever you 
need to keep the risks down. In any case, it is good practice to review 
your assessment from time to time to make sure that the precautions 
are still working effectively.

Part of the article is reproduced with permission, Crown copyright, 
source HSE.
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Nonylphenol ethoxylates (NPEO) are non-ionic surfactants that have a 
favourable cost/performance ratio. They are synthesised by reaction of 
nonylphenol (NP) with ethylenoxide (EO). Depending on the degree 
of ethoxylation NPEO with different properties are available which 
make them very versatile chemicals that could be used for a wide 
variety of applications, e.g. in metalworking fluids. Therefore, NPEO 
have been, and are still produced in high volumes. However, over 
the years it turned out that the use of NPEO especially in consumer 
products (e.g. household detergents) may have adverse environmental 
effects. As a consequence the EU detergent industry agreed not to use 
NPEO anymore in consumer products. The problematic environmental 
properties of NP/NPEO have recently been confirmed on a scientific 
basis by a risk assessment conducted by the EU Commission. To protect 
the environment the EU Commission has subsequently developed and 
implemented a risk reduction strategy. The EU risk reduction strategy 
is based on an immediate ban of all NPEO applications, which result in 
significant direct emissions to waste water. According to EU Directive 
2003/53/EC it is not allowed to use NPEO with more than 0.1 % in 
products applications with high environmental relevance, including 
metalworking applications (see table 2). If these measures are not 
sufficient to reduce the environmental concentrations of NP/NPEO to a 
safe level, then additional (technical) uses of NP/NPEO will be banned. 
This article describes the ecological and toxicological properties of 
NPEO, and discusses the implications for technical uses of NPEO. 

Ecological properties of nonylphenol  
ethoxylates 

Ecotoxicity of NPEO
Studies with aquatic organisms have shown that nonylphenol 
ethoxylates have a toxicological potential comparable to other non-
ionic surfactants. The acute effect concentrations (LC/EC50-values) are 
in the range of 1-10 mg/L for NPEO ≤ 10 EG 
(=Ethylene glycol units), characterising them 
as toxic for aquatic organisms. NPEO with > 10 
moles EG are less aquatoxic. From chronic studies 
No Observed Effect Concentrations (NOEC) in 
the range of 1 mg/L are established. As indicated 
above the aquatic toxicity of NPEO is dependent 
on the degree of ethoxylation. The lower the 
numbers of EO in the molecule, the higher is the 
aquatic toxicity observed. Similar effects have 
been reported for other non-ionic surfactants 
e.g. fatty alcohol ethoxylates. This structure/
activity relationship is explained by the specific 
mode of action, which in case of surfactants is 
a general narcotic mode. Narcosis is linked to 
the hydrophobicity of the molecules. Shorter 
EG-chains, respectively longer alkyl (side)chains, 
increase the hydrophobicity of the molecules and 
therefore increase their aquatic toxicity. 

Biodegradability of NPEO
The biodegradability of nonylphenol ethoxylates has been studied 
comprehensively. However, it is not easy to assess these data, as the 
results vary over a very broad range. For example, data contained 
in the IUCLID file (the EU database format for Existing Substances)  
range from 0% primary degradation in the OECD Screening test to 
99% primary degradation in the OECD Confirmatory test, and from 
0% ultimate degradation in the Closed Bottle test (OECD 301 D) up 
to 90% ultimate degradation in the Coupled Units test (OECD 303 
A). Biodegradability seems to have improved over the years probably 
because the waste water treatment plant (WWTP) micro organisms have 
become increasingly adapted to this type of chemistry (the standard 
laboratory tests use WWTP effluent as inoculum). Similar observations 
have been described for fatty alcohol alkoxylates.  
As conclusion it can be stated that NPEO are biodegradable. Further, it 
is not expected that biodegradation leads to the formation of stable 
metabolites. However, almost all degradation studies indicate that the 
overall degradation kinetic of NPEO is slower than that of comparable 
surfactants with aliphatic structures (APG = Alkylpolygucosides, FAEO = 
linear fatty alcohol ethoxylates). This is shown in figure 1 below.
This is reflected in the environmental classification recommendation 
issued recently by the European Surfactant Producers Association 
(CESIO) as (not readily biodegradable), whereas most other commonly 
used detergent surfactants (e. g. FAEO, fatty alcohol sulfates (= FAS)) are 
classified as (readily biodegradable). The slower degradation kinetic is 
most likely related to an adverse steric effect of the aromatic ring, making 
it increasingly more difficult for the degradation enzymes to attain a 
proper reaction position. This has the consequence that the closer the 
cleavage site gets to the aromatic ring, the slower the degradation kinetic 

STEP 2: Decide who might be harmed, 
and how
Don’t forget: -
 •  young workers, trainees, new and expectant mothers, etc who 

may be at particular risk
 • cleaners, visitors, contractors,
 •  maintenance workers, etc who may not be in the workplace all 

the time
 •  members of the public, or people you share your workplace with, 

if there is a chance they could be hurt by your activities.

STEP 3: Evaluate the risks and decide 
whether existing precautions are 
adequate or more should be done
Consider how likely it is that each hazard could cause harm. This will 
determine whether or not you need to do more to reduce the risk. Even 
after all precautions have been taken, some risk usually remains. What 
you have to decide for each significant hazard is whether this remaining 
risk is high, medium or low.
First, ask yourself whether you have done all the things that the law 
says you have got to do. For example, there are legal requirements 
on prevention of access to dangerous parts of machinery. Then ask 
yourself whether generally accepted industry standards are in place.  
But don’t stop there think for yourself, because the law also says that  
you must do what is reasonably practicable to keep your workplace  
safe. Your real aim is to make all risks small, by adding to your 
precautions as necessary.
If you find that something needs to be done, draw up an ‘action list’ and 
give priority to any remaining risks which are high and/or those which 
could affect most people. In taking action ask yourself: -
a)  can I get rid of the hazard altogether?
b)  if not, how can I control the risks so that harm is unlikely?
In controlling risks apply the principles below, if possible in the 
following order: -
 • try a less risky option
 •  prevent access to the hazard e.g. by guarding machinery and 

plant
 • organise work to reduce exposure
 • to the hazard
 • issue personal protective equipment
 •  provide welfare facilities e.g. washing facilities for removal of 

contamination and first aid
Improving health and safety need not cost a lot. For instance, placing 
a mirror on a dangerous blind corner to help prevent vehicle accidents, 
or putting some non-slip material on slippery steps, are inexpensive 
precautions considering the risks.  And, failure to take simple precautions 
can cost you a lot more if an accident does happen.
But, what if the work you do tends to vary a lot or you or your 
employees move from one site to another? Identify the hazards you can 
reasonably expect and assess the risks from them. After that, if you spot 
any additional hazards when you get to a site, get information from 
others on site, and take what action seems necessary.
But what if you share a workplace? Tell the other employers and self-
employed people there about any risks your work could cause them, 
and what precautions you are taking. Also, think about the risks to your 
own workforce from those who share your workplace.

STEP 4: Record your findings
In the UK, if you have fewer than five employees you are not required 
to write anything down, though it is useful to keep a written record 
of what you have done. But, if you employ five or more people you 
must record the significant findings of your assessment. This means 
writing down the significant hazards and conclusions. Examples might 
be ‘Electrical installations: insulation and earthing checked and found 
sound’ or ‘Fume from welding: local exhaust ventilation provided and 
regularly checked’.
But, what if you have already assessed some of the risks?
If, for example, you use hazardous chemicals and you have already 
assessed the risks to health and the precautions you need to take in the 
UK, under the Control of Substances Hazardous to Health Regulations 
(COSHH), you can consider them ‘checked’ and move on. In other 
countries the rules may be different, find out how to comply.
You must also tell your employees about your findings.
Risk assessments must be suitable and sufficient, not necessarily 
‘Perfect’! 
You need to be able to show that: -
 • a proper check was made
 • you asked who might be affected. 
 •  you dealt with all the obvious significant hazards, taking into 

account the number of people who could be involved, the 
precautions are reasonable and the remaining risk is low.

Keep the written record for future reference or use; it can help you if 
an inspector asks what precautions you have taken, or if you become 
involved in any action for civil liability. It can also remind you to keep 
an eye on particular hazards and precautions. And it helps to show that 
you have done what the law requires. 
To make things simpler, you can refer to other documents, such as 
manuals, the arrangements in your health and safety policy statement, 
company rules, manufacturers’ instructions, your health and safety 
procedures and your arrangements for general fire safety. These may 
already list hazards and precautions. You don’t need to repeat all that, 
and it is up to you whether you combine all the documents, or keep 
them separately.

STEP 5: Review your assessment and  
revise it if necessary
Sooner or later you will bring in new machines, substances and 
procedures which could lead to new hazards. If there is any significant 
change, add to the assessment to take account of the new hazard. Don’t 
amend your assessment for every trivial change, or still more, for each 
new job, but if a new job introduces significant new hazards of its own, 
you will want to consider them in their own right and do whatever you 
need to keep the risks down. In any case, it is good practice to review 
your assessment from time to time to make sure that the precautions 
are still working effectively.

Part of the article is reproduced with permission, Crown copyright, 
source HSE.
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NoNylpheNol ethoxylates (Npeo)
ecological and toxicological properties and consequences of 
the eu risk reduction strategy for technical applications
Dr. Simone Hoffmann-Dörr and Dr. Andreas Willing.
Cognis Deutschland GmbH & Co. KG, Department of Product Safety & Regulations, Henkel Str. 67, D-40551 Düsseldorf, Germany. 

Part one of a two-part series.

Figure 1. Degradation pathways and kinetic of degradation steps 
for different surfactants   
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Quality, Cost, Delivery no 
longer the Winning Formula 
for Manufacturers - You need 
to Innovate - reports  
Tony Lesowiec of Pera,
“Without innovation, the long-term prospects of 
most companies are likely to be severely limited.  
Innovation, being simply the exploitation of new 
ideas, might well involve R&D, but it also critically 
includes design, marketing, training, technology 
acquisition, knowledge transfer, effective ideas 
management and customer/supplier involvement.  
It should encompass not just new products and 
services, but new ways of producing them and 
finding new ways to delight the customer and 
differentiate your offering in every possible way.  
On pure cost, only one company can be the 
cheapest but, by innovating, companies become 

better differentiated and move into higher 
added-value products and services.” – Sir Digby 
Jones, former Director-General of the CBI.
Whilst most firms in the lubricants sector would 
agree with the principles espoused by Sir Digby 
Jones, the vast majority find it extremely hard 
to convert their “technology-wish” concepts into 
commercial products and processes.  The most 
common barriers cited are: 
 •  we are too busy chasing current business 

opportunities
 • we don’t have the necessary funds
 •  we don’t have the necessary facilities and 

equipment
 •  we don’t have the business infrastructure 

to achieve strong market penetration
The European Union has long recognised the need 
to support businesses to innovate particularly 
small-to-medium-sized enterprises (SME’s) since 
over 95% of businesses are in this category. 
 By innovating, companies will be more equipped 
to compete and beat the Far-East low labour  
sector as well as the high-tech competition from 
the U.S. and Japan.  It has recently been reported 
that the European Parliament has given it’s 
backing to fund a €50bn programme for research 
and development for 2007-2013 (Seventh 

becomes. Therefore, the lower ethoxylated degradation intermediates 
are slower (more difficult) degradable than the parent compounds, 
which could – depending on the actual exposure situation – result 
in an increased environmental concentration. Studies in the so-called 
“Henkel Metabolite test” (a modified Coupled Units test) indicate 
that the degradation kinetic of NPEO (tested was NP 10 EG) is indeed 
significantly lower than of other commonly used detergent surfactants 
(e.g. FAEO, FAS). Whereas the oleochemical based surfactants (FAEO, 
FAS) are completely mineralised under these experimental conditions, 
biodegradation of petrochemical based NP 10 EG leads to recalcitrant 
metabolites which enrich over time in the test system. Similar results 
have been published for petrochemical based linear alkyl benzene 
sulfonate (LAS), another technical surfactant containing an aromatic 
ring system [1]. Furthermore, a recent publication indicates that 
recalcitrant metabolites from technical surfactants are not artefacts 
observed only under special experimental conditions, but may indeed 
be of environmental relevance, e.g. the cause for the declining fish 
population in Swiss rivers [2].       

Environmental Risk Assessment for NPEO 
In 1993 the EU Commission issued Council Regulation 793/93/EEC on 
the evaluation and control of the risks of existing chemicals, requiring 
that the chemical industry has to provide all available information 
on the physicochemical, toxicological and ecological properties of 
HPV-substances that have been on the EU market before September 
1982. Based on the high production volume and the ecological and 
toxicological profile nonylphenol (NP, CAS-No. 25154-52-3) has been 
classified as a priority substance with the consequence that the 
corresponding IUCLID dataset had to be submitted to the authorities 
by June 1994. Based on these data the authorities established priority 
lists for substances for which in-depth risk assessments should be 
conducted. NP (nonylphenol and phenol, 4-nonyl-, branched) is on the 
second priority list (Commission Regulation No. 2268/95). Subsequently, 
an environmental risk assessment according to the EU Technical 
Guidance Document has been conducted. As NPEO are a major source 
of environmental NP (NP is formed as a brake-down product during 
biodegradation) NPEO have been included in the official EU risk 
assessment on NP. 
The basic principle of the environmental risk assessment comes down 

to the derivation and comparison of two concentrations: the Predicted 
Environmental Concentration (PEC) and the Predicted No Effect
Concentration (PNEC) for a given environmental compartment (water, 
soil, sewer sludge) (see table 1). If the PEC is below the PNEC, then 
the substance is of no concern. If, however, PEC > PNEC it can not be 
excluded that the organisms in the environment are adversely affected 
by the chemical. In this case the authorities shall define appropriate risk 
reduction measures. 
The PEC is generally derived from the production volume, the 
environmental release factor, the biodegradability and the waste water 
treatment situation. Based on the environmental exposure situation, 
taking into account all applications (also of derivatives like NPEO) an 
EU-wide regional environmental concentration of 0.8 µg/L is predicted 
for NP (PECregional = 0.8 µg/L). The PNEC is derived from data on the 
aquatic toxicity of the substance applying appropriate safety factors to 
extrapolate to the situation of real environment. Based on the long-
term toxicity studies a No Observed Effect Concentration of 0.33 µg/L is 
predicted for NP (PNEC = 0.33 µg/L). Based on these figures the EU risk 
assessment for NP (including NPEO) comes to the conclusion that there 
is concern for the aquatic environment  (PEC/PNEC >1). 

Risk reduction strategy
To reduce the environmental risk to an acceptable level the EU 
authorities have recommended a risk reduction strategy (2001/838/
EEC). This strategy is based on a stepwise approach. In the first step 
marketing and use restrictions for applications that result in direct 
emissions of NPEO into waste water (detergents and cleaning products, 
cosmetics, textile and leather processing products, paper and pulp 
production, etc.) are established (see table 2 in part 2). In addition 
to the above, and recognising development of new Community 
procedures, additional pollution control measures for NP and NPEO 
should be considered for the following sectors:
 - production of NP and NPEO
 - use of NPEO in the synthesis of other chemicals (e.g. NPEO phosphates) 
 -  use of NPEO in emulsion polymerisation in particular use in acrylic 

esters for specialist coatings, adhesives and fibre bonding
 - production of phenol/formaldehyde resins using NP
 - production of plastic stabilisers using NP 

The results achieved through marketing 
and use restrictions and pollution control 
measures should be monitored and if 
necessary additional measures should be 
considered. If the above measures should 
turn out to be not sufficient to reduce 
the environmental risk to an acceptable 
level, in a second step marketing and use 
restrictions for additional applications will 
be considered, e.g. for use of NPEO in 
emulsion. To safeguard the sustainable 
development of the European surfactant 
industry including downstream industries 
and to assist customers, that want to 
substitute NPEO with safer alternatives, some 
surfactant manufactures have developed 
NPEO substitutes for specific applications, 
e.g. for emulsion polymerization [3].  

Table 1: Environmental risk assessment on 
the basis of environmental concentration 
and toxicity for wildlife organisms.
  
Continued in LUBE 75.

  Concentration in the  Toxicity for wild life   
  environment organisms 

 I. Substance- Evaluation of Evaluation of  
 inherent biodegradability ecotoxicity under  
 properties  standardized laboratory  
  l e.g. OECD 301 A-F conditions 

  (Hazard assessment)  l e. g. OECD 201-203 

 II. Environmental Evaluation of exposure Extrapolation of the  
 frame l Production volumes laboratory data to wild  
 conditions l Use pattern life organisms  
  l Waste water treatment l Safety factors 
 (Exposure assessment)  

 III. Risk Exposure analysis Ecotoxicity analysis  
 assessment   
  l Predicted l Predicted No Effect  
  environmental Concentration  
  concentration (PNEC)  
 (Risk assessment) (PEC) 

 Comparison PEC vs. PNEC  
 Environmental compatible if PEC < PNEC 
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INDUSTRY NEWS

Industry is facing a steadily increasing demand 
for improved profitability and efficiency. In the 
field of hydraulics, this has led to the design of 
systems which run at a higher pressure, with 
smaller pumps and oil reservoirs on both mobile 
and stationary equipment.
Under these severe conditions, the proper 
selection of hydraulic fluid is critical to ensure 
efficient equipment operation and adequate  
wear protection.
Viscosity is one of the most important selection 
criteria as it determines the efficiency of hydraulic 
pumps and motors, helping to prevent over-
heating and wear at high temperatures. 
Hydraulic oils with viscosity improvers are not 
new to the market; however the new PLANTOSYN 
HVI 46 from FUCHS UK shows unprecedented 
performance levels against conventional fluids.
Two years ago, the Eden Project, the UK’s leading 
environmental centre and tourist attraction, 
converted a range of equipment to the FUCHS 
PLANTOSYN HVI 46 hydraulic fluid, which is based 
entirely on renewable resources. It therefore 
has an extremely high level of biodegradability 
when exposed to the ground, a critical concern 
for companies working in the field of quarrying, 
forestry or agriculture. 
Over a two year period, the wear of components 
was analysed by measuring levels of metals in 
the hydraulic fluid and viscosity changes, as well 
as monitoring contamination from dust, dirt and 
water. The PLANTOSYN fluid used had not been 
changed since the tests began, despite working 
in the extremely dusty and dirty china clay 
environment, where the Eden Project is based.
Roger Powell, Director of Highway Plant Ltd, the 

main contractor to McAlpine and Eden Project 
commented that, “These results are amazing. 
China clay is known in the quarry and extractive 
industries as the most invasive, abrasive and 
destructive of all quarry dusts.”
The results highlight the fact that wear rates of 
components working on FUCHS biodegradable 
PLANTOSYN HVI 46 were 10 times lower than 
equipment working on conventional mineral 
hydraulic oil, offering tangible benefits to users in 
terms of efficiency and cost savings.
Cliff Lea, Biodegradable Product Manager at FUCHS 
UK, confirmed these figures and highlighted that 
this was not the first accolade for the PLANTOSYN 
product. “The product is approved by both 
Mannesmann and Sauer Sunstrand, following 
tests that FUCHS conducted in Germany.”
FUCHS are world leaders in biodegradable 
technology and have been developing the 
environmentally friendly PLANTO range since the 
late 1970’s, with many of the products being 
awarded the coveted “Blue Angel” environmental 
seal. PLANTO oils are based on harvestable raw 
materials, such as rapeseed and sunflowers 
and they offer a solution for all applications, 
including hydraulic, gear, engine and compressor 
oils, greases, metalworking fluids and chainbar 
lubricants.
To see how PLANTO biodegradable lubricants can 
benefit your operation, or for a free copy of the 
Biodegradable Lubricants Guide, please contact 
Natalie Baker on 01782 203 811.

EffIcIENcY ADvANTAgES fRom 
fUcHS BIoDEgRADABlE lUBRIcANTS

SUccEEDINg 
THRoUgH 
INNovATIoN
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