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My experience is that of a manufacturer of most types of radiation
monitoring equipment and does not necessarily relate to the experience of
operational health physicists.

ICRP26 was adopted in January 1977 which took into account information
emerging since the adoption of ICRP9 in September 1969 and specified the
basic criteria for dose limitation which still apply today.

(a) no practice shall be adopted unless its introduction produces a
positive net benefit

(b) all exposures shall be kept as low as reasonably achievable,
economic and social factors being taken into account

(c) the dose to individuals shall not exceed limits recommended for
the appropriate circumstances by the Commission.

The document also defined some basic concepts

Detriment
Dose-equivalent
Collective dose-equivalent
Dose-equivalent commitment
Committed dose-equivalent

In the case of dose equivalent the definition is a clarification of a
concept introduced in previous documents.

Under the general principles of operational radiation protection the
following was spelt out

Responsibility for radiation protection falls on

Employers
Statutory competent authorities
Manufacturers and Users of products giving rise to radiation
exposure
Exposed persons in some cases
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In particular management should provide, all necessary facilities for
the safe conduct of operations under their control. This includes
designation of persons with special duties with regard to radiation
protection.

All new installations should be examined at the design stage with a
view to restricting exposures and it should be established that the
installation conforms with the appropriate radiation protection requirements
before commissioning.

Predictive assessment should also be made of intervention procedures,
Intervention procedures being procedures required by abnormal situations
such as accidents.

ICRP3O defines the Limits for intakes of radio nuclides for workers,
and enables the health physicist and regulatory bodies to make appropriate
limits for annual intake, air contamination, surface contamination etc, to
comply requirements of dose-equivalent commitment and committed dose
equivalent.

The publication of ICRP26 is reflected in European Communities
directive 80/836/Euratom.

Council Directive of 15th July 1980 amending the Directive laying down
the basic safety standards for the health protection of general public
and workers against the dangers of ionizing radiations.

This document being amended by 84/467/Euratom.

The EEC directive required the member states to bring the requirements
of the directive within their legislation.

In the United Kingdom this was accomplished by the publication of the
Ionising Radiations Regulations 1985.

These regulations were laid before Parliament on 4th September 1985 and
came into force, apart from one regulation on 1st January 1986. Despite this
date the UK was earlier than most others in bringing the requirements of the
EEC directive into its legislation, but all EEC countries have similar
regulations.

There was no necessity for an Act of Parliament since the Secretary of
State was empowered create such regulations under the Health and Safety at
Work Act of 1974.
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There are 41 Regulations

Interpretation and General

1. Citation and commencement
2. Interpretation
3. Application of these regulations in relation to the short-lived

daughters of radon 222.
4. Co-operation between employers.
5. Notification of certain work with iorising radiation.

Dose Limitation

6. Restriction of exposure
7. Dose limits

Regulation of Work with Ionising Radiation

8. Designation of controlled and supervised areas.
9. Designation of classified persons.
10. Appointment of radiation protection advisers and qualified

persons.
11. Local rules, supervision and radiation protection supervisors.
12. Information, instruction and training.

Dosimetry and Medical Surveillance

13. Dose assessment
14. Accident dosimetry
15. Approved do-iiu.etry services
16. Medical surveillance
17. Approved arrangements for the protection of certain employees
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Arrangements for the Control of Radioactive Substances

18. Sealed sources and articles containing or embodying radioactive
substances.

19. Accounting for radioactive substances.
20. Keeping of radioactive substances.
21. Transport and moving of radioactive substances.
22. Washing and changing facilities.
23. Personal protective equipment.

Monitoring of Ionising Radiation

24. Monitoring of levels for radiation and contamination

Assessments and Notifications

25. Assessment of hazards
26. Special hazard assessments and reports
27. Contingency plans
28. Investigation of exposure
29. Investigation and notification of overexposure
30. Dose limitation for overexposed persons
31. Notification of certain occurrences

Safety of Articles and Equipment

32. Duties of manufacturers etc, of articles for use in work with
ionising radiation

33. Equipment used for medical exposure
34. Misuse of or interference with sources of ionising radiation
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Miscellaneous and General

35. Defence on contravention of certain Regulations
36. Exemption certificates
37. Extension outside Great Britain
38. Fees for medical examinations
39. Transitional provisions
40. Modifications relating to the Ministry of Defence etc.
41. Revocations, modifications and savings

Taking the more interesting Points:-

Radon decay products

These are a large number of exclusions related to this problem so it
will be interesting to see the effect of the inclusion of naturally
occurring radioactivity in the new recommendations of ICRP, if this is
retained in the final publication.

Co-operation between employers

This ensures that someone is responsible for compliance with
regulations under all cirsumstances.

Notification of certain work with ionising radiations

Almost any work involving the use of ionising radiations must be
notified to the Health and Safety Executive.
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Restriction of exposure and Dose Limits

This specifies the ALARA principle of dose restriction identifying some
of the methods that must be adopted to meet the principle and adopts as its
limits those recommended by ICRP26.

Designation of Controlled and Supervised areas

Two types of area are considered, the more restrictive is the
controlled area. Dose restriction for controlled areas is three tenths of
any dose limit and those for supervised areas is one tenth of any dose
limit. There are also laid down levels of contamination requiring
designation independent of any dose limits. These are averaged for surface
contamination over an area of 300 square centimetres except for floors,
walls and ceilings where the area is relaxed to 1000 square centrimetres. I
believe in other countries an area of 100 square centimetres is used.

Designation of Classified Person

Anyone likely to receive a dose of three tenths of any dose limit must
be classifiedc This effectively means that only classified workers may
enter controlled areas. Others may enter but under a written system of work
which ensures that they do not receive doses greater than three tenths of
any dose limit.

Appointment of radiation protection advisers and qualified persons

Where there is a controlled area or where an employee is likely to
receive an instantaneous dose rate of greater than 7.5uSv/h (0.75 m Rad/h)
an employer must appoint a radiation protection adviser.
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The approved Code of Practice associated with the regulations specifies
the qualifications, experience and qualities that a radiation protection
adviser should possess, in so far as they relate to the scope of the
advice required of him:

(a) such theoretical training as would ensure that he has the
necessary knowledge of the properties of the ionising radiations
used in the work undertaken by the employer:

(b) a thorough knowledge of the hazards of the ionising radiations
present and how the hazard should be controlled and minimised;

(c) an understanding and detailed knowledge of the working practices
used in the establishment to which he is being appointed,
as well as a general knowledge of the jrking practices in
other establishments of the same type,

(d) a detailed working knowledge of all statutory provisions,
approved codes of practice, other codes of practice, guidance
material and other information relevant to his work in
giving advice in connection wi th the work with ionising
radiation undertaken by the employer.

(e) the ability to give advice so that the employer can do what is
required of him by statute and follow good radiation protection
practice;

(f) the calibre and personality to enable him to communicate
with the employees working or involved with the work with
ionising radiation and with their representatives;

(g) the ability to keep himself up to date with developments in
the use of ionising radiation in the field in which he gives
advice, and with development in radiation protection;

(h) an awareness of legislation, other than that in (d) above, and
practices which could effect the work with ionising radiation
on which he is expected to give advice;

(i) an appreciation of his own limitations, whether of knowledge,
experience, facilities or resources, etc.
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Not an easy job to fill

A number of organisation and consultants offer themselves as radiation
protection advisors, but I doubt if they all conform to the requirements
stated. The Health and Safety Executive have to be notified of appointment,
but only acknowledge notification and in fact state.

"It should be noted that the Health and Safety Executive has no power
to approve and this acknowledgement does not constitute approval of the
appointment of particular radiation protection advisers" Governments make
sure they are in a no lose situation.

Qualified persons relate to equipment and I shall come to that later.

Local rules, Supervision and Radiation Protection Supervisors

Local rules are effectively quality assurance documents to ensure that
all the requirements of the regulations are met, they are particular to each
establishment. In my case I have a series of local rules for my company,
each being addressed to a certain function within the company. This means
that training programmes are limited to the requirements particular to an
individual or department. This way I can be sure as I can be that each
relevant employee knows the requirements laid upon him or her, I can also
obtain signature against a copy of the rules relevant to him to the
effect that he or she fully understands the requirements. Vast tomes or
rules of a very general nature are not I believe relevant.

Supervisors are appointed to insure that the requirements of the
regulations are carried out. Unlike advisers, supervisors are employees of
the company involved and though they must know that they are supervisors in
writing such information is not needed by outside organisations. In most
organisations the supervisor is the most important person with regard to
compliance with th<? regulations. In my case with more expertise available
than normal I have effectively one supervisor per supervised or controlled
area.

Information Instruction and Training

As well as instruction and training on how to conform to the local
rules and the requirements of the regulations employees shall be informed
of the potential health hazards and the general precautions to be taken
to reduce the hazards.
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Dose Assessment

This covers both the general purpose external dosimetry and the more
specialised dosimetry such as urine testing for tritium. Dosimetry must be
carried out by an approved dosimetry service who may also keep records on
behalf of the employer, these records having to be kept for at least 50
years. Summaries and abnormalities on these records shall be seat to the
employer. Where the employer believes there to be a gross error in either
direction in the doses recorded he may, after thorough investigation apply
to the Health and Safety Executive to make the necessary adjustment.

Accident Dosimetry

A situation where the exposure to an individual is likely to be in
excess of three tenths of any docc limits is taken as an accident. In this
case dose assessment must be immediate and conveyed to the individual and
in cases where individual dose records are not normally kept the dose-
assessment must also be kept for 50 years.

Approved Dusimetry Services

Every organisation providing a dosimetry service for the purpose of
the regulations must have this dosimetry service approved by the Health and
Safety Executive. Approval is not easily gained.

Medical Surveillance

This requires that classified persons or anyone having an exposure
be under the medical surveillance of an appointed doctor or employment
medical advisor. The medical records must be kept for 50 years and an
entry must be made every year for each classified person. The annual
entries may simply relate to a review of general health where annual doses
are low, and not a full medical examination. Examination is required
before an employee can become classified.
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Approved arrangements for the protection of certain employees

This effectively bars the use of certain employees in controlled areas.

Sealed sources and articles containing or embodying radioactive sources

Where radioactive sources are needed to be used they shall wherever
possible be in the form of sealed sources. Leakage of such sealed sources
shall be tested at least every two years. Records of leakage testing
must be kept for 3 years.

Testing for leakage is done by either wiping the source directly, or
wiping the area where it normally rests or passes through where direct
wiping is impracticable.

Accounting for radioactive sources

Records of all radioactive materials must be kept for at least 2
years after disposal.

Keeping of radioactive substances

These must be suitably stored.

Transport and Moving of radioactive substances

In general the requirements of IATA and IAEA are carried out via
other legislation in the case of road transport, the Radioactivs Substances
(Carriage by Road) (Great Britain) Regulations 1974. However humans dead
or alive are excepted.
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Washing and Changing Facilities

Where areas are controlled or supervised because of contamination risk
there shall be properly maintained washing and changing facilities for
persons entering or leaving SI<_.L facil.i-t.ies.

Personal Protective Equipment

This includes respiratory equipment which must be of a type and
standard approved by the Health and Safety Executive. Equipment must be
properly maintained and examined and suitable records of the examination of
respiratory equipment must be kept for at least 2 years.

Monitoring of Levels for radiation and contarr'.nation

Again monitoring records must be kept for at least 2 years. The
equipment for monitoring shall be suitable for the purpose for which it is
to be used and have its performance established before it is taken into use
for the first time. Equipment shall also be thoroughly examined and tested
every year.

Testing shall be done under the direct supervision of a qualified
person. This qualified person shall be registered by the Health and
Safety Executive.

This regulation and many others need some interpretation and a number
of guidance notes have been published by the HSE to aid interpretation
including "The Examination and testing of portable radiation instruments
for external radiation."

This itemises pre-use and periodic tests required and indicates a
level of acceptance.

These include Response, Linearity
Effect of Energy
Uniformity
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Type testing is not included but it is expected that manufacturers
shall have type tested equipment and have a suitable report available. My
company generally use the IEC document as a basis for type testing where
appropriate documents are available.

The guidance notes are only general and do not cover exceptional
requirements such as measurements aroung x-ray crystallography equipment.
In this case it is up to the purchaser to insure the equipment is suitable,
and probably in conjunction with the manufacturer undertake suitable pre-use
tests.

The criteria set out in guidance notes are not manatory, but it is
very unlikely that anyone would ignore them. In the United Kingdom we
should now be monitoring with appropriate well maintained equipment; which
has not always been the case in the past. (Monitors always getting the
sarrs answer near a LINAC when using a Geiger Counter based instrument).

Assessment of Hazards

Before any work with ionising radiation is carried out a hazard
assessment must be made.

Special Hazard Assessment and Reports

Where large quantities of radioactive materials are involved special
assessment of the hazards must be made and reported to the HSE.

Contingency Plans

Plans must be made for the results of any foreseeable accident.

Investigation of Exposure

In the case of an over-exposure the Health and Safety Executive must be
informed, as well as the employee involved, of the exposure and the resultant
report.
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Dose Limitation for over-exposed employees

Over-exposed employees are not excluded from future work but the limit
of their exposure for the remainder of the calendar year shall be in
proportion to time remaining until the end of that year.

Notification

Where material is stolen or an accident occurs with material above
a certain specified limit the Health and Safety Executive shall be informed
and the report of such an incident shall be kept for 50 y;ars.

Duties of Manufacturers etc, of articles for use in work with ionising
radiation

Effectively it is up to the manufacturer to insure that such articles
are safe.

Equipment used for Medical Exposure

Here it is the employer who is also required to insure there are no
over-exposures. Should there be an over-exposure records of it shall be
kept for at least 50 years.

Misuse of or interference with sources of ionising radiation

One shouldn't.
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Other regulations are administrative-

The regulations cover all aspects of use of ionising radiations and
cover the requirement of ICRP26. In conjunction with the approved codes of
practice and a large number of guidance notes which have been prepared they
form a reasonable legislative package which ;s not too onerous to either
interpret or comply with.
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