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	In scope of One-In, Two-Out?
	Measure qualifies as


	-£0.1m
	-£0.1m
	£0.1m
	
	

	[bookmark: Summary1]What is the problem under consideration? Why is government intervention necessary?
Exposure to high levels of electro-magnetic fields (EMFs) can give rise to effects that may be irritating or unpleasant, or sometimes harmful and cause burns. The risks from EMFs in the UK are currently managed using the Merchant Shipping and Fishing Vessels (Health and Safety at Work) Regulations 1997. While this legislative framework is generally deemed sufficient, the UK is required to give full effect to Directive 2013/35/EC by July 2016. UK implementation of the Directive through Regulations and guidance will ensure seafarers remain protected and the burdens on businesses are minimised through practical assessment of exposure levels, proportionate risk management and exemptions.   



	[bookmark: Summary2]What are the policy objectives and the intended effects?
The policy objectives for the proposed Regulations are (i) Follow government policy and transpose the Directive in line with EU Treaty obligations; (ii) ensure seafarers remain protected from adverse health and safety risks; (iii) ensure control measures already in place are taken into account so any burdens on business are minimised. The intended effect is to implement the Directive in a way that is proportionate to the risks and takes into account existing controls and therefore minimises the impact on businesses.  It is also intended to ensure that implementation for seafarers is as far as appropriate consistent with that for shore-based workers. 



	[bookmark: IAIOQ3][bookmark: Summary3]What policy options have been considered, including any alternatives to regulation? Please justify preferred option (further details in Evidence Base)
Only one option has been considered in this IA. Non-regulatory approaches would not fulfil the UK’s obligations under EU Law. Our preferred legislative option (Option 1) is to introduce a new set of health and safety regulations that transpose those parts of the Directive not already covered by existing legislation: ‘The Control of Electromagnetic Fields at Work Regulations 2016’.  It is not proposed to use pure ‘copy out’ as the topic is complex the Directive is difficult to follow and it could lead dutyholders to believe they have to do more than is necessary to achieve compliance. The proposed regulations reproduce only those provisions of the Directive which require new action by employers and shipowners.  



	[bookmark: IAPolicyReview][bookmark: IAReviewMonth][bookmark: IAReviewYear]Will the policy be reviewed?  It  be reviewed.  If applicable, set review date:  /


[bookmark: Summary4]
	Does implementation go beyond minimum EU requirements?
	

	Are any of these organisations in scope? If Micros not exempted set out reason in Evidence Base.
	[bookmark: IACheckMicro]Micro
	< 20
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	[bookmark: IACheckSmall]Small
	[bookmark: IACheckMedium]Medium
	[bookmark: IACheckLarge]Large

	What is the CO2 equivalent change in greenhouse gas emissions? 
(Million tonnes CO2 equivalent)  
	[bookmark: IACO2Traded]Traded:   
N/A
	[bookmark: IACO2NonTraded]Non-traded:   
N/A
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Summary: Analysis & Evidence	Policy Option 1
[bookmark: Text70]Description:  Regulations doing the minimum necessary to transpose Directive 2013/35
FULL ECONOMIC ASSESSMENT
	Price Base Year  2014
	PV Base Year  2015
	Time Period Years  10
	Net Benefit (Present Value (PV)) (£m)

	
	
	
	Low: -0.11
	High: 0.00
	Best Estimate: -0.06



	COSTS (£m)
	Total Transition 
	(Constant Price)  1 Years


	Average Annual 
(excl. Transition) (Constant Price)
	Total Cost 
(Present Value)

	Low 
	0
	   
	0
	0

	High 
	0.1
	
	0
	0.1

	Best Estimate

	0.1
	
	0
	0.1

	Description and scale of key monetised costs by ‘main affected groups’ 
Taking into account existing safety measures, compliance costs are not expected to be significant. For scoping the impact of the regulations and familiarisation costs, the IA considers two scenarios, one where virtually every affected ship would incur costs, and another where shipowners were required to do little or nothing. In addition, some shipowners are expected to incur administrative costs in applying derogations.  The costs to the MCA are the staff costs and publication costs of guidance supporting the Regulations.

	Other key non-monetised costs by ‘main affected groups’ 
Due to lack of data, it has not been possible to monetise all the potential costs identified. Further data will be sought through the consultation exercise. However, non-monetised costs relating to the cost of assessing EMF exposure are not expected to be significant, given the information that will be made available to shipowners and the option of applying a derogation.

	BENEFITS (£m)
	Total Transition 
	(Constant Price) 1 Years


	Average Annual 
(excl. Transition) (Constant Price)
	Total Benefit 
(Present Value)

	Low 
	Nil
	   
	Nil
	Nil

	High 
	Nil
	
	Nil
	Nil

	Best Estimate

	Nil
	
	Nil
	Nil

	Description and scale of key monetised benefits by ‘main affected groups’ 
None

	Other key non-monetised benefits by ‘main affected groups’ 
Since risk from EMF are believed to be well controlled under existing legislation, no significant benefits are expected from the proposed Regulations.  

	Key assumptions/sensitivities/risks	Discount rate (%)

	3.5

	It is assumed following discussion with industry and with HSE that risks from EMF are recognised and well-controlled under existing legislation, and that industry will not need to take significant additional measures to comply with the proposed Regulations. The assessment of costs and benefits is sensitive to this assumption, which is however based on long-standing technical measures and a spread of experience.



BUSINESS ASSESSMENT (Option 1)
	Direct impact on business (Equivalent Annual) £m: 
	In scope of OITO?
	  Measure qualifies as

	Costs: -0.0
	[bookmark: Text68]Benefits: -0.0
	[bookmark: Text69]Net: -0.0
	
	



[bookmark: EvidenceHead][bookmark: EvidenceBase]Evidence Base (for summary sheets)

1. Problem under consideration
Background
1.	The Electromagnetic Fields (EMF) Directive 2013/35/EU is the fourth in a sequence of directives that amend the European Commission’s original 1993 proposal for a physical agent’s directive, regarding the exposure of workers to the risks arising from noise, vibration, artificial optical radiation (AOR) and electromagnetic fields. 

2.	The Directive was officially adopted on 26 June 2013 and published in the EU Official Journal on 29 June 2013 (2013/35/EU). In accordance with current treaty obligations it must be transposed and implemented into respective domestic laws across all member states by 1 July 2016.

Electromagnetic Fields 
3.	An Electromagnetic Field is a type of non-ionising radiation that occurs naturally in the environment and as it is created whenever electrical energy is used, is present in virtually all workplaces. The vast majority of field strengths are at such a low level that they will not cause undesired or harmful effects. However there are field strengths in some workplaces that may present a risk.  EMFs are not a singular hazard. The term acts as an umbrella title for static, electric, static magnetic and time-varying electric, magnetic and electromagnetic fields with frequencies up to 300GHz.

4.	Electric fields are associated with voltage differences and magnetic fields are associated with the flow of an electric current. EMFs are made up of an electric field and a magnetic field in a special arrangement which allows them to travel together away from the equipment that has produced them. They carry power which can be deposited in anything that they intercept. One example of an electromagnetic wave is a radio signal which carries power from a distant transmitter to a radio set. 

5.	The Directive deals with EMFs with frequencies up to 300GHz. These fields are produced by a wide range of sources that workers may encounter in the workplace e.g. manufacturing processes and forms of communication. 

6.	The EMF Directive considers two general types of risk; direct risks from EMF effects on the body and indirect risks by the EMF affecting other things in the environment that can create a safety or health hazard. The risks arising from exposures to EMF depends on the intensity or strength of the fields and, for some time-varying fields, their frequency as well. (Time-varying means that as time increases, the magnetic field changes). 

7.	The risks from EMF are generally already well understood and well managed in the UK through the use of existing legislation: inspectors do not come across many instances of workers at risk and there have been very few incidents or accidents reported in recent years as a direct result of exposure from EMF.

8.	This Directive and the proposed UK EMF Regulations do not address any possible long-term health effects related to EMF exposure. While it is known exposure to EMFs can produce immediate effects, there is no conclusive or well-established scientific evidence or proof of a causal relationship that prolonged or repeated exposure to very weak fields, even over a long period of time, causes cancer or has any other adverse health effect.
  
9.	The Directive does not cover the risk resulting from contact with live conductors. Measures for the safe use of equipment (for example the Merchant Shipping and Fishing Vessels (Provision and Use of Work Equipment) Regulations 2006, address this risk.

10.	More information is at Annex 1
EMF on ships
11.	Most ships of any size will be fitted with some equipment which create an EMF. This includes radio and satellite equipment, radar powered hand tools, domestic-type galley equipment, welding equipment and generators, and electrical distribution systems. 
12.	However in some cases the levels of EMF are not harmful and in other cases seafarers do not generally spend time in sufficient proximity to such equipment so as to create such exposure as to constitute a health and safety risk to seafarers.

The Problem
14.	Exposure from EMF was considered sufficiently serious at a European level for the European Commission to propose a Directive to specify control measures that need to be in place in workplaces across European Member States and for arrangements to be made to enforce these controls.  
15.	The first EMF Directive was adopted in 2004 with an April 2008 transposition deadline. However, following adoption, serious concerns were expressed by stakeholders, in particular those from the medical community, as to the potential impact of the implementation of that Directive on the use of Magnetic Resonance Imaging (MRI). Concerns were also raised by the manufacturing sector, particularly the automotive sector, that the Directive imposed disproportionate restrictions on certain industrial activities and would have serious negative economic consequences. Subsequently, the UK following extensive stakeholder engagement successfully argued for an extension to the transposition deadline so these concerns could be addressed. In 2008 Member states agreed to delay transposition of the Directive until October 2013.

16.	HSE worked closely with GB industry stakeholders, the European Commission (EC) and others in Europe, to ensure that the new Directive was more proportionate to the risks, and less burdensome than its predecessor. Due to the emergence of proposals for a new replacement Directive, the 2004 Directive was not transposed into UK law.

17.	On 14 June 2011 the EC published a proposal to replace 2004/40/EC. This included derogations to protect MRI processes, and a proportionate approach for businesses where there was a low-risk of exposure from EMF. Extensive negotiations in Council then took place, with the Council agreeing a general approach in December 2012.  Negotiations concluded on 26 March 2013 and the Directive was adopted in June 2013.

18.	Directive 2013/35/EU is intended to ensure that: 

•	there is a harmonised regime across all European Member States,  
•	dutyholders take action to minimise the levels of EMF to which workers are exposed and 
•	the risks from EMF are controlled so all workers remain protected.  

19.	Member states have until 1 July 2016 to implement the Directive.

UK’s Negotiating Objectives and Outcome

20.	Through negotiations, the UK ensured that the final Directive ensures a proportionate response to the risk of exposure to EMF, in the following ways - : 

•	The use of a set of scientific standards for exposure levels, (the International Commission on Non-Ionizing Radiation Protection (ICNIRP) recommendations), as the scientific basis for the Directive, providing credibility in the science community.

•	A degree of simplification of technical aspects and calculations, making them easier to understand. 
	
•	Flexibility to exceed exposure limits where certain conditions are met.
21.	In addition, a three-year transposition period has been set instead of the usual two years.

Regulatory Background

22.	For the purposes of implementing this Directive, Great Britain (GB), Northern Ireland and Gibraltar collectively make up the United Kingdom. The Health and Safety Executive (HSE) takes the lead for Government for ensuring the Directive’s requirements come into force in GB. Gibraltar, and for shore-based industry, Northern Ireland make their own legislation. The Maritime and Coastguard Agency (MCA) completes implementation by putting in place the Directive requirements for UK ships, wherever they are in the world. 

23.	Health and safety law in Great Britain (GB) places duties on persons who create risks that relate to work and the workplace, including, in some circumstances, the self-employed.

24.	The HSE/HSE(NI) Regulations will apply to all work involving potential exposure to electromagnetic fields carried out in the United Kingdom, except where such work is carried out on board a ship as part of the normal shipboard activities of the ship’s crew, and is carried out under the direction of the Master; and is not liable to expose persons at work other than the master and crew to a risk to their safety.
25.	In addition, where work is carried out outside the UK, either on board the ship at sea or in a non-UK port HSE’s and HSE (NI)’s Regulations do not apply. The proposed Merchant Shipping and Fishing Vessels (Health and Safety at Work) (Electro-magnetic fields) Regulations are intended to provide the same level of protection to seafarers and other workers on the ship, wherever it is in the world, as the shore based regulations in the UK. (Shore-based workers in non-UK ports may be subject to their own national legislation).
26.	There is no pre-existing legislation applying to ships which specifically deals with the risks from EMF. The master and crew on UK ships are subject to the General Duties Regulations, which implemented the EC “Framework” Health and Safety Directive (Directive 89/391/EC). 

27.	These duties require, in summary, that shipowners make an assessment of risks to health and safety and put in place measures to avoid, or if that is not possible, minimise the risk to seafarers, and to protect them from any residual risk. This includes the provision of a workplace, equipment and systems of work that, as far as reasonably practicable, protect the health and safety of seafarers. In addition, seafarers must be provided with information about risks and the safety measures provided, and given training so that they can work safely.:-

28.	Directive 2013/35/EC builds on those general requirements by introducing specific requirements relating to the health and safety of workers likely to be exposed to EMF at work. It is necessary for all the provisions of Directive 2013/35/EC to be fully implemented in UK merchant shipping legislation in order to meet the UK’s obligations to give effect to the Directive. However, in practice, by complying with the general requirements, shipowners will already have in place measures to protect seafarers from the risks from EMF at work. The specific areas where the regulations will require new measures are set out in section 8 of this IA.   
29.	These Regulations complement HSE’s The Control of Electromagnetic Fields at Work Regulations by implementing Directive 2013/35/EC for activities to which those regulations do not apply (work activities of the master and crew of sea-going ships – see paragraph 25).
2. Rationale for intervention
30.	There are a number of market failures which necessitate Government intervention. There may be information asymmetry in that seafarers may not be aware of the equipment on board or the effects of that equipment before committing to a voyage. Some shipping companies may have monopsony power in the employment of seafarers [i.e. there is little incentive for shipowners to make improvements to health and safety as there is limited risk of their staff going elsewhere] and may not face the usual competitive pressures to make improvements in relation to EMF. 

31.	Any attempt for the market to enforce this standard without Government enforcement would suffer from co-ordination failure, any company would have an incentive to be a free rider, benefitting from the reputational benefits of the measures without having to implement them themselves.

32.	The rationale for the transposition approach takes full account of the UK Government’s Guiding Principles for EU Legislation and the Government remains committed to regulating only where it is necessary to do so.   

33.	The UK is obliged to implement all EU Legislation, which includes European Directives. If the UK does not reflect these new requirements in its domestic law, it would not be following Government policy nor meeting, in full, its EU law obligations by which it is currently bound.
3. Policy objectives
34.	The Government remains of the view that this Directive is not needed to provide protection at work from the risks to health and safety from EMF, because adequate controls are already in place in compliance with existing, general health and safety legislation. 

[bookmark: _GoBack]35.	However, not implementing the directive is not seen as a viable option in practical terms because it will not deliver the UK’s obligations under EU Law.  Whilst the UK Government believes that the UK’s current legislative framework is probably sufficient for duty-holders to effectively manage EMF in the workplace, failing to implement the new requirements of the Directive will not be consistent with the Government’s current transposition policy.
36.	In considering the best method to transpose the Directive’s requirements into Domestic legislation by July 2016, the policy objectives are therefore to:
Follow government policy and transpose the Directive in line with EU Treaty obligations;
Ensure seafarers remain protected from adverse health and safety risks by ensuring exposure to EMFs continue to be assessed and controlled where necessary;
Ensure existing control measures already in place are taken into account so any burdens on businesses are minimised.
37.	The intended effect is to implement the Directive in a way that is proportionate to the risks and takes into account existing controls and therefore minimises the impact on businesses.
4. Description of options considered
Do nothing
38.	The “Do nothing” option in this case would mean that the EU Directive would not be implemented and the UK would not take any other action to address occupational health and safety risks from EMF. The ‘Do Nothing’ option is different from a scenario where the UK does not implement the directive and the rest of the EU does. The ‘Do Nothing’ scenario consists of a situation where the Directive as a whole was never enacted in the first place and provides the notional baseline against which the other options are assessed. 

Option 1: Introduce a new set of health and safety regulations that only transpose those parts of the Directive not already covered by existing legislation.  
39. 	Option 1 is the MCA’s preferred option and follows, as far as possible, the approach taken in the proposed HSE regulations [See IA HSE 0093]. It follows the UK Government’s transposition guidance and its obligation to implement the EU Directive into domestic law. This approach would minimise burdens to UK industry by helping them focus only on the new requirements contained in the Directive.  MCA will introduce the Merchant Shipping and Fishing Vessels (Health and Safety at Work) (Electromagnetic Fields) Regulations 2016 which will follow the same approach, as far as is appropriate, as HSE’s “Control of Electromagnetic Fields at Work Regulation, to ensure a consistent approach across both regulators and for the following reasons: 

(a)	The various Merchant Shipping regulations are applicable to UK ships and other types of vessel wherever they may be in the world. They are also applicable to non-UK ships when in UK waters on a “no more favourable treatment” basis.

(b)	The regulations are specifically drafted with ships in mind and whilst they may contain provisions brought forward from earlier Merchant Shipping Regulations, on the basis of no lowering of existing standards, MCA seeks not to “gold plate” Directive requirements. 

(c)	The policy of implementing EC Directives for the maritime and fishing sectors by means of regulations specific to merchant shipping and fishing vessels is a well-established and widely used practice with which industry is familiar.

40.	This option and the new requirements are analysed in more detail in the costs and benefits discussion below.

Other options considered: Amend existing legislation to incorporate the new requirements
41.	HSE considered amending existing regulations to incorporate the new requirements contained in the EMF Directive. This would be in line with the Government’s policy to reduce the volume of regulation. The existing vehicle which was considered most appropriate was the Control of Artificial Optical Radiation (AOR) at Work Regulations 2010.  There are parallel Merchant Shipping and Fishing Vessels (Health and Safety at Work) (Artificial Optical Radiation) Regulations 2010, which the MCA could have amended in the same way.

42.	The main advantage of this approach would have been that those duty-holders who manage the risks from both AOR and EMF would have to refer to only one set of Regulations and guidance. However, in order to find out what they needed to do to comply with existing duties in respect of EMF, duty-holders would inevitably read (or, for those who are already familiar with AOR, re-read) the whole AOR regulations unnecessarily. Whilst there are some similarities the EMF and AOR Directives have some very different considerations, and merging these could lead to duty-holders being confused, muddling them up and even misinterpreting them. This could lead them to take inappropriate or unnecessary actions, thereby increasing the burden on UK businesses and reducing the levels of compliance.   

43.	In comparison with Option 1 therefore, MCA, like HSE, believes that amending existing legislation to implement the EMF directive would have created additional costs for industry, in respect of staff time for familiarisation, without bringing any safety benefit (or reducing benefits because of the risk of confusion identified above).

44.	For the same reasons as HSE therefore, at this stage we do not expect to amend existing regulations, and this option has therefore not been considered further as a valid policy option for the maritime sector in this IA. If, as drafting progresses it is found to be a viable option, which would not increase costs on industry, we will assess the impact at that stage.

5.   Requirements of the Regulations

Current management of risks
45.	Although there are no specific regulations for EMF applying to UK ships, the Merchant Shipping and Fishing Vessels (Health and Safety at Work) Regulations 1997 (as amended – “the General Duties Regulations”) address the general principles of how hazards in the workplace need to be managed, through risk assessment and adoption of proportionate control measures to ensure the risks as minimised as far as is reasonably practicable. The General Duties Regulations are therefore routinely used on board ships to manage the risks from EMF. 

46.	However, MCA is not aware of any ships where EMF levels are at such a level that exposure of seafarers to EMF levels needs to be measured, in order to inform appropriate risk management. The risks are generally already understood and appropriately managed. 

6.  Ships and seafarers affected by the proposed Regulations
47.	The number of UK vessels expected to be covered by the regulations is set out in the table below. 

Table A1: Number of UK ships (UKSR Jan 2015)

	Type of ship
	No. of ships

	
	

	MERCHANT SHIPS
	

	Class I - II(A)
	62

	Class III - VI(A)
	61

	Pontoons/Barges/Lighters
	54

	Under 200GT
	42

	200-500GT
	114

	Over 500GT (and blanks)
	549

	TOTAL 
	882

	
	

	
	

	Smaller vessels
	

	Class III - VI(A)
	75

	Pontoons/Barges/Lighters
	60

	Under 200GT
	123

	200 - 500GT
	71

	TOTAL
	329

	 
	 

	Large yachts
	82

	Excluded vessels
	114

	TOTAL REGISTERED MERCHANT VESSELS
	1179

	 
	 

	SMALL COMMERCIAL VESSELS
	4800

	
	

	
	

	FISHING VESSELS[footnoteRef:1] [1:  FV data has been obtained from MCA Registry of Shipping and Seamen December 2014] 

	

	Under 15 m
	5068

	15m and over
	649

	
	

	TOTAL FISHING VESSELS
	5717



48.	In addition, MCA has a database of “small commercial vessels”, which operate under statutory Codes and are certificated by organisations approved by MCA for the purpose, and many of which, being un-registered, may not be reflected in the above figures of registered vessels. Small commercial vessels are under 24m in length, and may not carry more than 12 passengers. There are an estimated 4800 small commercial vessels including commercial sailing and motor yachts, workboats and small passenger-carrying vessels. 

49.	Most ships and fishing vessels will carry some equipment which creates electromagnetic fields (EMF). This includes generating equipment, power cables and transformers, navigational equipment including radars, radio equipment, power tools, galley equipment, televisions and mobile phones.

50.	Examples of equipment creating low-level EMF are alarm systems, hand-held radios and galley equipment such as refrigerators, ovens, etc.

51.	Examples of equipment where EMFs are reduced by distance are satellite communications equipment and radar. When radar and other navigation equipment is installed, the manufacturer /installer marks safe distances on the deck which are understood and observed by crew members. 

52.	Examples of equipment where shielding or screening or other mitigating measures are already in place are generators and insulated cabling. 

53.	The EU has produced guidance which lists types of equipment which produce EMF which can be assumed to fall below the thresholds laid down in the Directive and requiring protection for workers. Mobile phones, any domestic appliances, and use of power tools are on that list. 

54.	In addition, the strength of EMFs can be controlled by screening, and reduce significantly with distance from the source of EMF. The risks from such equipment are well-known and understood by the shipping industry and as a result:

•	where EMF created is at or above the action levels or exposure level values in the Directive, working procedures ensure that seafarers are not working in proximity to the equipment and the strength of EMFs reduce quickly and significantly with distance; or
•	mitigating measures such as shielding and screening are already in place;
•	where equipment generates potentially harmful levels of EMF, the hazard is recognised and risks are well understood by shipowners and seafarers, such that safety measures are in place and are observed.    

55.	The maritime sector is more frequently using vessels that are designed to be all- electric propulsion systems. The generating sets on board may develop anything from under 15kW (on an 18m workboat, for example) to as much as 2 megawatts on a large passenger ship, sufficient to power a small city. The currents are delivered around the ship systems by a set of busbars. As part of a project investigating all electric vessels for MoD, Qinetiq conducted research on board the RMS Queen Mary 2 to assess the EMFs around the systems. This represents a ship at the top end of the range. Even though space is at a premium on board maritime vessels, the general conclusion was that EMFs measured in the passage and companion ways was not cause for concern. As with any very high current operation, workers close to live conductors may be exposed near or at the ELVs. Similar situations may also exist on board offshore installations in the oil and gas sectors. The superstructure of vessels may have communications antennas installed close to where workers may need to pass. Time averaging may be used to control individual’s exposures.

56.	The EMF experienced by seafarers are therefore expected to fall below the thresholds which require assessment. 

57.	The table at Annex 4 gives examples of some of the types of equipment common on ships which generate EMF and their likely impact. 

Consultees are invited to comment on the above examples, in particular in respect of the frequencies, and existing mitigating measures etc. and to provide information about other equipment which may require consideration.

7. Workers at particular risk

58.	In addition, the Directive requires consideration to be given to workers who may be at particular risk from EMF, for example because they have automatic implanted medical devices (AIMDs) such as pacemakers, defibrillators, or cochlear implants, or because they wear equipment such as insulin pumps, which could be affected by EMF.

59.	Equipment on ships as a result of which EMF may affect such equipment includes hand-held radios (VHF, UHF, MF) and power tools.

60.	Seafarers are required to meet good standards of medical fitness, and hold a valid statutory medical fitness certificate. The medical certificate issued will, where necessary for clinical reasons, state any restrictions on the type of work they can perform on board. Alternatively the doctor conducting the examination may issue a confidential letter to the seafarer explaining any conditions to be met. Seafarers are also required to declare to the master any medical treatment they are receiving (such as medication) if this is likely to affect their performance. The statutory medical fitness standards for seafarers do not prohibit those with some AIMDs from holding roles which might involve exposure to EMF. However, since patients undergoing such treatment will be given warnings about any harmful effects relating to such devices which might arise from their work, it is expected that anyone potentially at risk for this reason would already be aware, would have notified their employer/supervisor and steps would already be being taken to ensure that they were not exposed to risks from work equipment etc.

61.	Given the measures already in place, it is therefore not expected that there would be any costs arising from the Regulations in respect of seafarers being treated with equipment affected by EMF.

62.	Pregnant workers may also be at risk as a result of the thermal effects of EMF. MGN 522(M+F) already identifies this risk, and the mitigating measures to be taken, so there are not expected to be any new costs in respect of pregnant workers as a result of the new Regulations. 

8. Costs and Benefits of the Merchant Shipping (Health and Safety at Work) (Electromagnetic Fields) Regulations 2016 (Option 1) 
8.1  Costs of the proposed legislation to transpose only the minimum mandatory standards (Option 1)
Comparison with “do nothing” scenario
63.	The 'Do Nothing' scenario represents what would happen if the Convention had not been enacted. In other words it is the counterfactual, or baseline, against which the costs and benefits of policy options can be compared. In the do nothing scenario the new safety and living standard improvements are not made and vessels maintain a business as usual approach compliant under UK law. Vessels will not try to implement these reforms without the Convention as they would be at a competitive disadvantage without some government enforcement as identified in the Rationale for Intervention section.  
 
Costs for business
64.	The provisions of the EMF Directive which mirror those in the General Duties Regulations are:

•	Assessing and controlling the risks, which would include EMF, on board ships
•	Providing suitable controls which includes measures such as choice of equipment, technical or organisational measures, signage and limiting access to areas where appropriate, maintenance of equipment and design of workplaces, availability of adequate personal protective equipment. 
•	Consideration of seafarers at particular risk
•	Consultation and participation of seafarers
•	Having competent persons or services
•	The provision of information and training for seafarers.
•	The provision of health surveillance where appropriate.

65.	Since shipowners are already required to meet these requirements under the General Duties Regulations, and since it is clear from preliminary discussions with industry that the risks from EMF are well-understood through instructions from manufacturers, seafarer training etc, it is not expected that any new costs will arise as a result of the focus brought to bear by the new Regulations on EMF.

66.	The new requirements introduced by the proposed Regulations are – 

•	Carry out a suitable and sufficient exposure assessment of the level of EMF to which workers will be exposed; 
a)	This requirement is in addition to the requirement to assess the level of risk to workers under the General Duties regulations. Employers must assess the level of exposure to EMF against a set of specific values laid down in the Directive.
b)	These specific values are called “Action Levels” (ALs) and Exposure Limit Values” (ELVs) in the Directive. Different frequency ranges have different ALs and corresponding ELVs. More information is given at Annex 3 to this IA. On ships, where EMF is at such a level that it is unlikely to cause harm, levels can easily be assessed through the use of existing sources of publicly available information without the need to take measurements.  Such information includes instructions provided by equipment manufacturers and sector specific information, and will be supplemented by national guidance supporting these Regulations. The EU will also publish a non-binding guide on EMF in 2016.

•	 Once it has been determined EMF exposure is above the AL take action to eliminate and reduce the level of EMF to which workers are exposed. 
a)	Following consultation with the National Maritime Occupational Health and Safety Committee, the MCA believes that measures are already in place to protect workers on board ships such that EMF exposure is not above the AL.  

•	Devise and implement a specific EMF risk assessment where there is a risk that the sensory and health effects ELV may be exceeded, and include in the assessment additional measures that may be required for workers who are considered at particular risk,
a)	Following consultation with the National Maritime Occupational Health and Safety Committee, the MCA believes that measures are already in place to protect workers where the sensory and health effectives ELV may be exceeded. This should already be recorded in the risk assessment carried out under the General Duties Regulations. 

•	  Consider and apply a derogation where appropriate

a)	The Directive contains derogations, which apply if certain conditions are met:
· Magnetic Resonance Imaging (MRI) equipment for use in the health sector: Some of the larger cruise ships may include MRI scanners in their ship’s hospital. There are no known significant issues with the use of MRI scanners when used in accordance with the manufacturers’ instructions and with appropriate training and safety working practices in place. The health and safety risks associated with the use of MRI in the health sector are already well managed.
· Any work situation where the health ELV is exceeded, as long as the following conditions are met:
o	All technical and organisational measures have been applied to reduced exposure to the lowest level reasonably practicable;
o	The specific characteristics of the workplace, work equipment or work practices have been taken into account; and
o	Employees are still protected against adverse health effectives and safety risks.
· Equivalent or more specific protection systems may be allowed for personnel working in operational military installations or involved in military activities, provided health and safety risks are prevented. While most military activity falls outside the scope of merchant shipping legislation, Royal Fleet Auxiliary vessels, which are regulated as merchant ships, may on occasions fall into this category. There is a high level of knowledge and understanding of EMF and associated risks for those engaged in military activities, and HSE is satisfied that existing equivalent protection measures are in place, which would protect those working on RFA merchant ships in such circumstances. 
b)	It is proposed to provide duty holders a list of sectors and activities under the second bullet point where an exemption from exposure limit values can be used. Providing this list would avoid the need for a costly permission regime. 

c)	Duty holders would not be required to prove that ELVs are exceeded before making use of the exemption, but would have to comply with exemption conditions at all times to ensure that workers are protected. 

Consultees are invited to provide information on any work activity on UK ships where an exemption may be applicable, in order to ensure that as many situations as possible are covered, to minimise the impact on businesses.

67.	The costs generated by the new requirements can be split into four broad categories of costs: 
a.	Scoping costs – Although all shipowners will need to be aware of the new Regulations, for many it will be possible tell from a very rapid review of the regulations and guidance that they have no practical relevance for them. 
b.	Familiarisation costs – For those shipowners for which the Regulations appear to be of practical relevance, it will take time to familiarise themselves with the new requirements.
c.	Assessment of exposure levels
d. 	Making use of derogations

Scoping costs: 

68.	The provision of clear guidance to the industry will help to keep the cost of scoping to a minimum. Given that exposure to hazardous electromagnetic fields might potentially occur only in very limited circumstances and on relatively few vessels, the MCA considers that the costs of scoping the impact of the Regulations for most maritime businesses will be very limited. 
	Two scenarios have been considered in this impact assessment. 
i)	Firstly, as an illustration of the potential order of magnitude if all of the businesses in these sectors incurred scoping costs, the scoping costs have been estimated at up to around £6,000. This assumes that one member of staff would have to spend a very short amount of time checking whether they are in scope of the new requirements in the Directive. For these purposes, there will be a non-exhaustive list of workplaces and equipment where EMFs are not a risk, and they will be clearly highlighted in the guidance.  We have assumed that one person would spend just five minutes considering whether their equipment posed any risk from EMF. This IA assumes a wage rate of £15 per hour (‘Activities of head offices’, ASHE 2014, up-rated by 1.21 for non-wage costs as per DfT Webtag Guidance). This estimate is based on UK wages. It is possible that in some companies the familiarisation exercise would be carried out by staff based overseas, where wage rates are likely to be considerably lower than those in the UK. However, it is considered most likely that this function, based on UK regulations, would be carried out in the UK.  
ii)	Secondly, it is considered likely that, given the publication of guidance and the available information and in fact very few businesses would actually need to carry out a scoping exercise. Consequently, in the absence of information on the number of businesses affected, the Low estimates and the Best estimates included for the maritime sector in the ‘Summary: Analysis and Evidence’ sheets are both £0. However, it is recognised that this is likely to be a small underestimate and that scoping costs could be incurred by a few businesses.

Familiarisation:

69.	There will be familiarisation costs arising from the introduction of the new Regulations.

70.	It is assumed that one person in each company, will have to familiarise themselves with the requirements in order to assess whether any additional measures are required. This is expected to take on average about one hour per company for the responsible person to review the new requirements, the likely application within the company and to decide whether further action is necessary. This is the amount of time that HSE estimate for familiarisation for “less well-informed” stakeholders. While technical personnel on board merchant ships are likely to be familiar with EMF, those ashore dealing with the Company’s safety management system may not themselves be specialists. MCA will issue guidance which will highlight types of equipment which will not require further action under this legislation, which will facilitate this process.

a) 	The number of businesses engaged in Water Transport activities was 1,482 in 2013, with a further 3,404 engaged in Fishing activities in 2013. This is based on data from the ONS Annual Business Survey. This data has been used to produce two indicate estimates of the potential familiarisation costs.

b)	Two scenarios have been considered in this impact assessment. 
i)	Firstly, as an illustration of the potential order of magnitude if all of the businesses in these sectors incurred familiarisation costs, the familiarisation costs have been estimated at up to around £100,000. This assumes that one member of staff would have to spend one hour familiarising themselves with the Regulations, and assumes a wage rate of £15 per hour (‘Activities of head offices’, ASHE 2014, up-rated by 1.21 for non-wage costs as per DfT Webtag Guidance). This estimate is based on UK wages. It is possible that in some companies the familiarisation exercise would be carried out by staff based overseas, where wage rates are likely to be considerably lower than those in the UK. However, it is considered most likely that this function, based on UK regulations, would be carried out in the UK.  
ii)	Secondly, it is considered likely that in fact very few businesses would face this familiarisation cost. Consequently, in the absence of information on the number of businesses affected, the Low estimates and the Best estimates included for the maritime sector in the ‘Summary: Analysis and Evidence’ sheets are both £0. However, it is recognised that this is likely to be a small underestimate and that familiarisation costs could be incurred by a few businesses.

Consultees are requested to submit any additional evidence on the familiarisation costs associated with the EMF Regulations.

Assessment of exposure levels 
71.	For most small vessels, a risk assessment carried out under the General Duties Regulations will be suitable and sufficient, since there will be no equipment on board which creates EMF at a level to affect health and safety.
72.	Based on the breakdown of ships in the UK set out at paragraph 47, it is assumed that only 5% of SCVs (those carrying specialist equipment), 10% of fishing vessels and 30% of merchant ships will need to consider the requirements of the Directive in more detail. However, other than fishing companies, it is not possible to estimate with any degree of accuracy what percentage of companies operate the affected vessels. For the purposes of this IA, therefore, HSE’s estimate of 10% of companies is used.   
73.	Since shipping companies are unlikely to employ people with the appropriate expertise to accurately assess EMF exposure, it is assumed that where initial assessment indicates that exposure may be above the action levels (AL), companies will decide to put in place mitigating measures, rather than undertaking, or paying others to undertake, the additional assessment required to establish whether Exposure Limit Values (ELVs) are exceeded for particular seafarers or groups of seafarers.
Consultees are asked to comment on this assumption. 

74.	Any assessment regarding workers who are at particular risk would have to be considered case by case. As already explained, existing legislation requires an employer to consider any particular risks to pregnant workers and young persons in carrying out their risk assessments. Those with AIMDs should already be informed of any potential risks from their work and employers should therefore be taking appropriate measures. No new costs are expected in respect of these groups.

Use of Derogations

75.	As explained above, it is proposed to identify and publish a list of as many situations as possible which fall within the scope of the permitted derogations. This will minimise the cost of identifying the applicability of, and applying such exemptions. Where a ship owner relies on such an exemption, the conditions attached to that exemption must be complied with. However, since the conditions attached to exemptions relate to having effective controls in place to minimise risk, and since – as outlined above – we believe the industry is already effectively controlling risks from exposure to EMF – there should be no cost to ship owners in complying with such conditions. 

76.	There will be a small administrative cost to existing companies in recording that an exemption is being applied, and conditions complied with. This is estimated at no more 30 minutes per company affected. Given the uncertainty about the number of companies affected, we have used HSE’s estimate that 10% of companies will need to take action in this respect. 

Estimated number of existing companies – 4886
Estimated number of fishing companies affected – assuming 10% of companies are affected, 10% of 3404 = 340
Estimated number of other companies – assuming 10% of companies are affected, 10% of 1482 = 148
Total estimated companies affected – 488 
Total estimated cost (one off) = £7.50 x 488 = £3,660
If the assumption as to the number of companies which will need to take action is incorrect for the shipping industry, this estimate will be inaccurate. 
77.	As there has been no growth in the UK shipping register in the last few years, there is no basis on which to estimate the number of new businesses which may be set up in coming years, and which would then incur costs as a result of the proposed Regulations. 

78.	Given the limitations of the available evidence base it has not been possible to fully monetise  all of the costs and benefits of the proposed Regulations (Option 1) that have been identified in this impact assessment (IA). For example, there is no data readily available on the types of work carried out on ships which could expose workers to electromagnetic fields nor the effects of any such exposure. 
79. To assist with this process, Consultees are therefore requested to provide evidence, where available, on the types of work carried out on ships which could expose workers to electromagnetic fields; the effects of any such exposure; and any costs and benefits that are foreseen as likely to arise from the introduction of the proposed EMF Regulations.  
Any additional evidence that is submitted will be taken into account when the IA is updated after the consultation. 
8.2 Costs for MCA
Publishing information
80.	MCA will publish a Marine Guidance Note provided advice to shipowners on the Regulations, including guidance on how to make use of the derogations provision, in order to make it as simple as possible for them to comply. This is expected to involve about five days of staff time, plus the publication cost for a Marine Guidance Note (wage costs are estimated at about £139 per day, based on MCA wage rates uplifted by 30% to account for non-wage costs (MCA Finance Guideline), plus £75 for publication) – about £980.

Monitoring & Enforcement Costs

81.	Under Option 1, the proposed Regulations would be monitored and enforced by the Maritime & Coastguard Agency in the UK, and other EU maritime administrations when UK ships visit ports in other EU countries, in line with current practices for monitoring the implementation of other EU Health and Safety Directives. It is not anticipated that this will result in any additional, non-negligible costs for MCA. 

8.3 Summary of Monetised Costs

82. 	The monetised costs consist of costs to the MCA of publishing the marine guidance note and scoping, familiarisation costs and, for some, the costs of applying exemptions for shipping businesses. The costs of publishing guidance consists of staff and publishing costs. There is a large degree of certainty of these costs due to available information on wages and MCA experience of publishing this type of guidance before. The cost of publishing therefore remains constant over all scenarios. Familiarisation costs for shipowners follow the two scenarios detailed above, with a central estimate halfway between both high and low scenarios.

 Table: Summary of monetised costs (2015 prices £)
	
	Low
	Central
	High

	MCA Costs
	£980
	£980
	£980

	Assumed number of business affected
	488
	488
	488

	Familiarisation Costs
	0
	£50,000
	£100,000

	Scoping
	0
	£3,000
	£6,000

	Exemptions
	0
	£1,850
	£3,700

	 
	 
	
	

	Total
	£980
	£55,830
	£110,680




8.4 Benefits of Option 1

83.	The Government believes that there are very limited, if any, monetised or non-monetised benefits for the maritime sector with respect to this Directive, since it is considered that the risks that exist are satisfactorily managed already by duty holders, in compliance with existing General Duties regulations. 

Consultees are invited to submit any evidence they may have on the benefits of the proposed EMF Regulations to the shipping or fishing industry.

9. Rationale and evidence that justify the level of analysis in this IA

85.	Directive 2013/35/EU introduces measures intended to protect workers from any risks to their health and safety which may arise as a result of their exposure to electromagnetic fields whilst at work. The UK is obliged to implement all EU health and safety Directives, or face the risk of infraction for failure to implement the Directive fully or at all. The proposed EMF Regulations are intended to implement Directive 2013/35/EU to the minimum level necessary to meet the EU requirements. MCA does not however have any information on the incidences of hazardous levels of electromagnetic fields occurring on ships and other vessels so is not currently able to quantify the likely costs and/or benefits resulting from the proposed EMF Regulations. Further evidence on specific impacts will be sought through the consultation exercise. Further analysis of the impacts at this stage is not therefore considered necessary or indeed feasible. 

10. Risks 
86.	The EMF Regulations need to be implemented in order to complete UK implementation of Directive 2013/35/EU on worker exposure to Electromagnetic Fields at work. Failure to implement Directive 2013/35/EU on time could result in EU infraction proceedings with a consequential substantial fine for the UK with ongoing daily fines until such time as the UK does fully implement the Directive.  

11. Specific impact tests

Equalities Assessment
87.	In line with other Regulations which implement EU health and safety Directives, the EMF Regulations would be applicable to all seafarers working on UK sea-going vessels to which the Regulations apply, irrespective of their age, ethnic origin, gender, nationality, race, sexual orientation or disability. These proposals are therefore considered to have no adverse impact as regards statutory equality duties. 

Competition Assessment
88.	The proposed EMF Regulations would ensure that UK legislation is in line with the requirements of Directive 2013/35/EU and thereby the requirements of other EU states which have implemented it thus facilitating trade on a “level playing field” and reducing the risk of UK ships being delayed or detained for non-compliance.  As there is no international legislation regarding risks from EMF on ships, this could in theory put UK and other EU-registered ships at a disadvantage in comparison with non-EU ships. However, if those ships call in UK or other EU ports, it is likely that they generally seek to apply the same standards as EU ships, since they could otherwise be subject to enforcement action by the port State. This would suggest that, like UK ships, most non-EU ships are already taking steps to address risks from EMF. This, taken alongside the assessment of how few UK ships will incur costs as a result of this Directive, is expected to mean that the effect on competition is not significant.

Consultees are invited to offer any evidence on the potential for the EMF Regulations to impact on competition. 

Small and Micro Business Assessment
89.	There is no specific exemption from the Directive for small firms and therefore it is possible that the proposed EMF Regulations could impact on small firms. EU Directives are however intended to protect the health and safety of all workers. No data is available on the number of small and micro businesses operating UK ships.

90.	Taking into account the capital costs of obtaining and running a large ship, it is assumed that small and micro businesses are most likely to operate small vessels. Small commercial vessels (under 24m in length) are therefore used in this assessment as a proxy for small businesses. There are an estimated 5500 small commercial vessels operating under the UK flag [Source: SCV Database January 2013], of which about 700 are sailing yachts, offered for charter for leisure use, without a paid crew. The Directive does not apply to such vessels since there are no workers on board.  

91.	Of the remaining 4800, it is envisaged that the majority of vessels operated by small businesses are unlikely to be fitted with plant or equipment emitting EMF at levels harmful to workers, although some passenger-carrying workboats, for example those transferring workers to wind turbines through busy construction sites, may carry a high concentration of radar and other navigation equipment on board.    It is therefore expected that such firms are already doing what is necessary through risk assessment and mitigating measures carried out under the Merchant Shipping and Fishing Vessels (Health and Safety at Work) Regulations 1997 (as amended) and so  will not incur additional costs under  the proposed EMF Regulations.  

Consultees are however invited to provide any evidence on the potential impacts of the EMF Regulations on small firms and to comment on the assertion that there are unlikely to be health and safety risks from EMF on small vessels. 


Health Impact Assessment
92.	The objective of Directive 2013/35/EU is to protect seafarers from the risks to their health and/or safety as a result of the presence of electromagnetic fields in the workplace. The health effects of EMF are discussed in Annex 2.

Human Rights
93.	The proposed EMF Regulations implement provisions of EU Directive 2013/35/EU, which is applicable to, and must be implemented by, all EU Member States. They are applicable to all seafarers employed on Member States’ vessels and there are accordingly no human rights compatibility issues arising from these Regulations.

Justice System
94.	The main enforcement mechanism for the proposed EMF Regulations will be through the inspection of UK ships by MCA surveyors. The proposed EMF Regulations, contain provisions regarding the commission of offences by breaching the requirements of the Regulations and the imposition of penalties in respect of such breaches. 

12. Reducing regulation policy  
Direct costs and benefits to business calculations (following OITO methodology)

95.	As these requirements are European in origin, and the Regulations do not gold plate the EU requirement (i.e. do not go beyond the minimum necessary for implementation), the measure is considered to be outside the scope of “One-in/Two-out” (“OITO”).
Copy out
96.	In preparing the proposed EMF regulations, Government policy on “copy out” has been applied for those provisions of the Directive which require transposition as a means of transposing international legal requirements wherever possible. However, the Directive was not always drafted in a manner which facilitates this approach, and further elaboration is required in some cases.  
Alternatives to regulations 
97.	Introducing the requirements without recourse to regulation has been considered. However, Article 9 of Directive 2013/35/EU requires Member States to provide for adequate penalties applicable in the event of infringements of national legislation adopted pursuant to this Directive. These penalties are required to be effective, proportionate and dissuasive. Implementing the Directive other than by the use of Regulations is therefore not an option open to us. 
Review clauses
98.	The EMF Regulations include a standard clause which requires a Ministerial review five years after they are made, and every five years thereafter, in line with the “review policy” on introducing international obligations. We will monitor developments in the understanding of the health effectis of EMFs and will consult shipowners and seafarer unions on the practical impact of the regulations on ships. We will also discuss with HSE, and consider whether any parallel lessons learnt from shore-based industry can be applied to work activities on board ships.
	
13. Summary and preferred option 
99.	Option 1 - The introduction of the proposed Regulations, to implement Directive 2013/35/EU to the minimum necessary to meet the requirements of that Directive, following as far as appropriate the approach taken by HSE - is the only option that would both be acceptable to the EU and meet the Government objective to minimise the cost burden of the Regulations on business and is therefore the preferred option.  

14.  Implementation plan
100.	The EMF Regulations are necessary to give effect to Directive 2013/35/EU in respect of UK ships wherever they are and to non-UK ships when in UK waters. It is intended that they will come into force on 1 July 2016 which is the implementation date specified in the Directive. This should ensure that the UK will not be infracted. 

101.	A Marine Guidance Note will be published to accompany the proposed regulations which will explain the provisions and give guidance on their practical interpretation, including the list of situations where derogations may apply. Information would also be available on the MCA website.

102. The primary enforcement mechanism for these regulations on UK ships will be through Flag State inspections and for non-UK ships by means of Port State Inspections as part of wider health and safety inspection. MCA surveyors would in both cases check for compliance with the requirements of the EMF Regulations. Initially non-compliance would be delay with by the giving of guidance and possibly detention of the vessel until matters had been corrected. However in cases of blatant disregard or consistent failure to comply with the EMF Regulations, prosecution would be considered as a last resort.


Annex 1 - Direct and Indirect effects from EMF on the body
Direct effects 

1. The mechanism for interaction between the external environmental field and a person changes according to the type of EMF. The type of effect that EMFs have on people depends primarily on the frequency and intensity: some fields cause stimulation of sensory organs, nerves and muscle, while others cause heating. The effects caused by heating are termed ‘thermal effects’ while all other effects are termed ‘non-thermal’.

2. Extremely low-frequency or pulsed EMFs can create the perception of a flickering effect in the peripheral vision. These are caused by the changing fields interacting with the retina. They are not harmful but may be irritating. The perception disappears when the EMF exposure has ceased. 

3. Importantly, all these effects show a threshold below which there is no risk, and exposures below the threshold are not cumulative i.e. it does not get worse over time through additional exposures.    


4. The established adverse effects of EMFs on the body are:

·     at low frequencies (i.e. up to 10 MHz) the effects are on the nervous system and (below 1 Hz)  the heart; 

·     at high frequencies (i.e. 100 kHz and above) there are heating effects on the whole body or parts of it; and

·     at intermediate frequencies (i.e. 100 kHz – 10 MHz) both nervous system effects and heating effects can occur.

·    In addition, while living tissues are largely unaffected by static magnetic fields, movement in strong magnetic fields will induce (extremely low frequency) electric fields in the exposed person which can lead to a metallic taste, or feelings of vertigo or nausea. The latter effects could lead to safety issues, if the affected worker is in a situation where the adverse effects could increase the likelihood of an accident.

·     There is also risk of electric shock or a burn from touching ungrounded conducting objects in an electromagnetic field. 



5. These concepts are illustrated in Figure 1 

[bookmark: _Ref424039468]Figure 1
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Indirect effects 


6. Not only may the EMFs interact directly with people, but also with objects, which may then present an indirect risk to people making contact with them or in the vicinity. 

7. Potential indirect effects are: 

· where the external environmental field interacts with a ferromagnetic object, e.g. an implanted or body-worn active medical device (e.g. cardiac pacemaker or insulin pump) when in certain electromagnetic fields, this may cause a malfunction, or the equipment to operate in a different way than was intended or harm the wearer; 
· interference with passive implants (artificial joints, pins, wires or plates made of metal) and effects on shrapnel, body piercings, tattoos and body art where;
 
· an external EMF effects a plate or pin causing it to heat by induction;
· the external magnetic field causes a piece of shrapnel or a passive implant (e.g. a stent or clip) to move, causing internal injury to the worker;

· unintentional initiation of detonators that can cause explosions, e.g. in places such as quarries or ammunition factories and stores; 
· creation of incendive sparks that ignite flammable atmospheres causing fires or explosions;
· electric shocks or burns from touching conductive objects in an electromagnetic field where one of them is grounded while the other one is not; and
· there are also risks from flying metallic objects in a strong magnetic field.


8.  For more details of the fields and frequency changes and their effects please refer to Annex 2. 
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	Field & frequency range
	Effects
	Examples of activities & equipment

	Static electric 
&  static magnetic fields
0 – 1 Hz	
	Indirect effects: 
Uncontrolled attraction of ferromagnetic metals ie the risk of injury from objects in a large static magnetic field being attracted to magnets in the workplace and flying towards them.
Sensory effects:  
Nausea, vertigo, metallic taste in the mouth, flickering sensations (magnetophosphenes) in peripheral vision.
Health effects: 
Micro shocks. 
	MRI scanners (Main magnet)
Electrochemical processes, e.g. industrial electrolysis, aluminium extraction
Nuclear magnetic resonance
Spectrometers
Electro–magnetic lifting cranes
Electric vehicles (cars, underground trains)

	Low frequency magnetic & electric fields
1 Hz – 10 MHZ
	Indirect effects:
Interference with active or passive implanted or body- worn medical devices, electric shocks 
Sensory  effects:
Flickering sensations (magnetophosphenes) in peripheral vision.
Health effects:
Nerve stimulation, effects on the central & peripheral nervous system of the body.  Tingling, muscle contraction, heart arrhythmia.
Contact currents caused by a person touching a conductive object in an EMF where one of them is grounded and the other is not which can result in shocks or burns.
	High voltage power lines; Production and distribution of electricity;
Welding (arc & spot)
Electrical arc furnaces 
Industrial induction heating (eg large coils used around the site of a weld)
AM & FM radio
Electric hand-held tools
Electric vehicles (cars, trains, trams, metros)
MRI (switched gradient fields)

	High frequency fields: 
100 kHz - 300 GHz	

	Indirect  effects:
Interference with active or passive implanted or body worn medical devices, electric shocks, causing electro-explosive devices to initiate, ie when used in close proximity to explosives that have an electrical means of initiation. 
Sparks caused by induced fields triggering fires or explosions where flammable fuels, vapours or gases are present.
Sensory  effects:
Auditory effects such as perception of clicks or buzzing caused by pulsed radar systems.
Health effects:
Thermal stress; heating effects leading to a rise in core body temperature or localised limb heating (eg knees or ankles).
Contact with charged conducting bodies can lead to RF shock or deep tissue burns.
	MRI (RF coils)
Broadcasting & TV antennas
Radar & radio transmitters
Diathermy
Dielectric heating (eg vulcanising, plastics welding  or microwave drying)
Anti-theft systems


	Intermediate frequency fields
100kHz – 10 MHz
	Effects of both high & low frequencies can be experienced as detailed above.
	Surgical diathermy 
Broadcasting systems & devices (AM radio)
Anti-theft devices
Military & research radiofrequency systems





[bookmark: _Ref424114325]Annex 3 - The specific values: Action Levels and Exposure Limit Values 

1. Action Levels (ALs) are levels related to the direct effects of exposure to EMFs that can be used to demonstrate that exposure levels are below particular exposure limit values (ELVs).  ALs are external quantities, whereas ELVs relate to exposure of EMFs in the body. This makes the former easier to assess (and, if necessary, cheaper to measure) than the latter.

2. If the dutyholder can establish that the fields to which workers may be exposed do not exceed the ALs, they can be certain that the corresponding ELVs for those fields will not be exceeded either. In such cases, all that is left for the dutyholder to do is to ensure that there are no safety risks arising from the indirect effects, which is already a requirement of the current regulations.

3. The Exposure Limit Values (ELVs) for health and sensory effects detailed in the Directive are values founded on scientifically well-established short-term and acute direct internal effects on the human body caused by the body being in an EMF. 

4. Health effects ELVs are used to prevent possible harm from the thermal effects and electrical stimulation of tissue caused by EMFs. If exposure to EMFs is below the ELVs, most workers, except workers at particular risk, will be protected against any adverse effects. 

5. ELVs should not generally be exceeded but the Directive and therefore the Regulations allow an exemption from these levels in specific circumstances and for as long as specific certain conditions are met. 



Annex 4 – Examples of EMF sources on ships
Equipment on ships which may result in EMF exposures at or above AL


	Equipment carried which emits EMF 
	Levels of EMF
	AL likely to be exceeded
	Comment

	Television
	
	No
	Standards for domestic equipment well below AL

	Computer and control equipment (VDU screens)

	
	No
	Standards for domestic equipment well below AL

	VHF Radio (fixed and hand held)
MF, UHF radio for internal comms


	30MHz - 300MHz High frequency



	No




	Distance of workers from source or limited time of exposure

Hand held – possible impacts for workers at particular risk 

Possible interference with AIMD to be considered.


	Radar – S band

	2-4 GHz –High frequency
	Unlikely 
	Distance of workers from source or limited time of exposure

Pulsed signal reduces exposure


	Radar – X band
	8 – 12 GHz – High frequency
	
	

	Satellite Communication Equipment
	4 – 8 GHz High Frequency  : thermal effects
	Unlikely 
	Distance of workers from source

	Hand-held electric tools
	1Hz to 10MHz – Low frequency
	Yes, some tools exceed AL for user
	Limited periods of use limits exposure to safe levels

Possible interference with AIMD to be considered.


	Generator (220 V AC  to 440 v AC both in the range 50 to 60 Hz.), associated motors,  (Larger vessels fitted with larger 440 V AC 50-60Hz alternator sets, a greater number of motors)

	50 to 60Hz – Low frequency
	Yes – at close range
Yes – at close range
	Effects decrease rapidly with distance
Qinetic study showed normal working procedures protected workers from exposure at harmful levels.

Possible interference with AIMD to be considered.


	Generator - electricity up to 6000 V AC with associated motors 
Some vessels also have Diesel Electric Propulsion Systems generating at 6000V or greater with speed control achieved by variation of excitation 
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