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INTRODUCTION
In accordance with a request arising from the Meeting of the IRPA Publications

Commission on 20 September 2000, a workshop forum was held by the Australasian
Radiation Protection Society (ARPS) on 18 September 2001, at its 26th annual conference, to
canvass the views of members on the proposed development of new ICRP Recommendations.
The following report is based on this forum and on other views expressed by ARPS members
who were unable to attend the forum, and has been confirmed by the ARPS Executive
Committee. 

It is recognised that the ICRP's thinking on its recommendations and associated
matters is changing all the time and that the most up-to-date position on some matters may not
be known to ARPS members. Therefore, comments are based on the position expressed by the
ICRP in a paper entitled “A Report on Progress towards New Recommendations”, published
in the Journal of Radiological Protection, 21 (2001) pp.113-123, accepting that this position
may by now be out of date.

BACKGROUND AND HISTORY
In March 2001, Professor Roger Clarke, the Chairman of the International

Commission on Radiological Protection (ICRP), visited Australia and addressed meetings of
the NSW, South Australian and Victorian Branches of ARPS. Professor Clarke’s address,
entitled “The Ethical Basis for Radiological Protection Principles: Past, Present and Future”
was a further step in the process of reviewing the main recommendations of ICRP, which
were published in 1990 in ICRP Publication 60. 

This review process commenced in 1998 with the circulation, by Professor Clarke, of
a discussion paper entitled “Controllable Dose”. An updated version of his paper, entitled
“Control of Low Level Radiation Exposure: Time for a Change?”, was forwarded to ARPS
members in July 1999. Clarke’s essential purpose in these papers was to aim for a better
harmonisation of the approaches used for occupational, public and medical radiation
protection, and between practices and interventions. An important factor contributing to the
incentive for a “new approach” was (and still is) that limits apply to total doses from all
sources, other than natural or medical sources, whereas controls can apply only to specific
practices or interventions. Quite apart from the administrative aspects of coping with all the
above distinctions, they are difficult to explain to the public at large.

Professor Clarke’s new approach to controllable dose was the subject of vigorous and
intense discussion at a workshop session during the 24th annual conference of ARPS in 1999.
This led to a collated response from ARPS members. Together with the collated responses of
all IRPA Associate Societies, this was presented at a special session during the IRPA-10
Congress at Hiroshima in May 2000, held for the purpose of providing feed-back of views to
the ICRP.



A wide range of views was expressed in the presentations at IRPA-10 by the member
societies, and in the discussion that followed (see IRPA-R-01 at
www.irpa.net/pub/re/index.html), and it was clear that the ICRP would have to devote
considerable further thought to this matter. Generally, it was felt that the existing
recommendations require adjustment and clarification, rather than major changes. In
particular, there was a reluctance to abandon the use of collective dose (although it is widely
recognised that misuses of collective dose need to be curbed), and difficulties were foreseen
in the replacement of limits by action levels. 

The ICRP’s next position on this matter was expressed in a paper entitled “A Report
on Progress towards New Recommendations” published in the Journal of Radiological
Protection, 21 (2001) pp.113-123 (www.iop.org/Journals/jr). It is noted that this report is a
communication from the Commission itself, and is no longer in the name of its Chairman
only. It no longer refers to “controllable dose” but it clearly states that the “Next
Recommendations” will apply only to situations in which the source and/or the pathways to
individual dose are susceptible to control. In commenting on ICRP’s report, ARPS members
have taken into consideration the editorial comments provided by IRPA President, Geoff
Webb, in the Journal of Radiological Protection, 21 (2001) pp.101-103.

ARPS COMMENTS
The following conclusions from the ARPS presentation at IRPA-10 are still relevant to the
latest initiatives of the ICRP:
� There is a general consensus within ARPS that there is a need for a new approach to the

control of low-level radiation exposure. This is due mainly to the unnecessary expenditure
of money now applied to reduce doses already too small to produce detectable harm,
particularly when the scientific evidence indicates that the risk is either too small to detect
or does not exist at all.

� There is a need to make ICRP recommendations easier to understand and easier to
implement.

� The principle of justification should remain as a matter that is not usually the province of
radiation protection authorities.

� The principles of optimisation and limitation should continue to apply although it is noted
that changed priorities and methods of application are mooted. These changes are
discussed below.

Health Effects
The revisions of ICRP recommendations, as currently envisaged, would do nothing

directly to meet the criticism from many scientists that the application of a system of
protection based on LNT, at low levels of radiation, is not justified. ICRP does not address
this controversy. Although the proposed protective action levels (PALs) are related to natural
background doses, not to hypothetical risks, the use of the LNT hypothesis is to continue.
Hence, the system of protection continues to be based on the assumption that all exposures to
radiation, no matter how small, are harmful. The Commission says that it has initiated a
comprehensive review of evidence in this area but also says that any serious departure from
LNT would be inconsistent with the proposed system of protection.

http://www.irpa.net/pub/re/index.html
http://www.iop.org/Journals/jr


Several ARPS members have cited evidence that low levels of radiation can cause discernible
changes and damage when harm is not discernible. However ICRP, in paragraph 42 of
Publication 60, has drawn attention to the differences between change, damage and harm. It
must therefore be considered a matter of concern that, over the whole range of doses
controlled by the system of radiological protection recommended at present by ICRP (i.e. up
to 50 mSv in any one year of occupational exposure and up to, say, 1000 mSv in a working
life), there is no demonstrable relationship between measured risks and doses. Hence,
although there is no doubt that a situation regulated in accordance with ICRP’s
recommendations is safe, with respect to radiation, it is not possible to determine the extent to
which safety is due to the application of these recommendations.

ARPS notes the position statements of the Health Physics Society (January 1996) and the
American Nuclear Society (June 2001) that –
� there is insufficient scientific evidence to support the use of the LNT hypothesis in the

projection of the health effects of low level radiation;
� quantitative estimation of health risks should not be made for individual doses less than 50

mSv in one year, or less than 100 mSv* in a lifetime, in addition to background radiation;
and

� the treatment of risks in this dose range should be strictly qualitative, accentuating a range of
hypothetical health outcomes with an emphasis on the likely possibility of zero adverse
health effects.

(* It might not be unreasonable to suggest that this should be extended to 1000 mSv.)

ARPS also notes the information reported at IRPA-10 that no actual scientific data
support the LNT approach at occupational and public exposure levels, and that much of the
data that is available is not consistent with the LNT hypothesis. Mitchel and Boreham, in
particular, concluded that “data indicate that the use of the LNT hypothesis and ALARA is
not conservative, but may actually increase the overall risk of cancer.”

ARPS members appreciate the utility of the LNT hypothesis in the practice of
radiation protection, in so far as it is simple to apply and is usually considered to be
conservative. However, the next set of recommendations promulgated by the ICRP is likely to
be used over the following 10 to 20 years, in the regulation of exposures in the “normal” and
lower ranges (i.e. to annual doses less than 10 mSv). ARPS considers it to be imperative
that questions raised by the foregoing two paragraphs be resolved before the adoption of
such recommendations.

The System of Protection
ARPS endorses the fundamental shift in priority to protection of individuals ahead of
optimisation. However, the most obvious change envisaged by ICRP is the move away from
dose limits (which refer to the total exposure of individuals from all sources except natural
and medical) 
to protective action levels (PALs), which are applicable separately –
� to each “optional source”, i.e. where the existence or nature of the source is a matter of

choice, and
� to each “unavoidable source” where pathways to the exposure of people are controllable.



The majority view of ARPS, expressed in May 2000, was against any move away from dose
limitation, viz: “Individual doses should not be allowed to exceed a level that is deemed
unacceptable. The [proposed Action Levels] have the potential of becoming de facto dose
limits. Whether a limit indicates what is safe or unsafe is not an issue. Limits are necessary
and can be explained in their context. The issue to be addressed is the control of low doses.”

Protective Action Levels
The ICRP proposes that protective action levels (PALs) should be prescribed in terms of

individual doses. Dose rates are grouped into six “bands of concern”, based on order-of-
magnitude multiples of natural background doses. For the highest level of concern,
corresponding to more than 100 times normal background, there would be the strongest
imperatives for actions to reduce or avert doses. At the lowest levels of concern,
corresponding to less than a hundredth of normal background, there would generally be no
need for protective action. Incentives for protective action would range between these two
extremes. Doses less than a thousandth of background would be excluded from the ICRP
system of protection.

This system envisages a “typical” background of 1 to 10 mSv per year and it is not
clear how it would apply in areas of unusually high natural background. Furthermore, some
ARPS members think of background dose rate in terms of a local, national or world average
rather a quantity which varies widely from place to place. Hence, there can be various
interpretations of, say, “Band 5: >10 x Normal”.

However, the system is seen as being conceptual only at this stage and requiring much
further consideration and development. In particular, the need to reduce “public” doses below
0.1 mSv in a year is questionable. Even the need for reduction below 1 mSv per year would
have to be based on public relations and could not be justified on scientific grounds. Hence, if
this approach is to be adopted, the table should be revised as proposed below.

ARPS agrees that a new approach of this type could be appropriate and helpful for
situations, currently described as “interventions”, which would be described as “protective
actions for unavoidable sources” in the proposed new system. However, it is not clear how this
would relate to medical diagnosis. Public and occupational exposures are considered in terms of
annual doses. Medical exposures would usually be treated on a case-by-case basis. The
consideration of medical exposures on an annual basis would require a record keeping system
that does not always exist.

ARPS has reservations regarding the application of the new approach at the design stage
of a practice, although (as pointed out in ICRP’s proposals) this would be the most effective time
for actions to be taken.

Although the proposed new system looks complex, guidance to the need for protective
action could be quite prescriptive. It would thus be simple for professional people to
understand and apply, but it might be even more confusing for lay people (and open to
misrepresentation) than the present system. Given the wide range of protective options and
the additional requirements of ALARP, which are described below, care will have to be taken
to avoid a political and public relations nightmare. Some public concerns have already been
expressed that the ICRP’s review of its recommendations is aimed at a dangerous and
irresponsible relaxation of the current standards of protection.



Optimisation
ARPS considers that the concept of optimisation is logical, well understood and easily

communicated to the lay public. What is needed is an improved methodology for the
optimisation process. The misapplication, in this context, of collective dose to very low doses
over large populations and long time spans should cease. However, used in its correct context
and with the appropriate caveats, the collective dose concept is a useful analytical and
comparative tool. The use of a “group dose”, based on the group of individuals receiving a
specified range of dose over a specified period of time, would therefore be welcome.

Within the group, in accordance with ICRP’s proposals, all reasonable steps would be
taken to restrict individual doses and the number of individuals exposed. Thus, over and above
the minimum prescriptive requirements of the PALs, less prescriptive actions would need to be
taken to keep doses “as low as reasonably practicable” (viz: “ALARP”, to distinguish the new
principle from “ALARA”). 

Dosimetric Quantities
The difference in nature and purpose between absorbed dose (a scientific unit of

measurement) and effective dose (a quantity used for the purpose of radiation protection) is
discussed by the ICRP in its document but not resolved. ARPS considers that this difference
is understood by members of the radiation protection profession. Changes to terminology that
are canvassed might be seen as doing little more than confuse the issue for others.

Medical Applications
Despite the inclusion of PALs for medical exposures, little change appears to be

envisaged with regard to medical applications. ARPS agrees that it remains a matter for the
judgement of the medical practitioner to do more good than harm to the patient.

Summary of ARPS Position
In conclusion, ARPS would like to emphasise that parts of the present system of

protection, which are well understood and appear to be functioning satisfactorily, should not
be changed without sound reasons. This applies also to changes in terminology. In particular,
caution should be exercised in changing existing concepts and quantities when they are taken
into any new system of protection. ARPS recognises that there is a need for some change in
emphasis to avoid exaggerated concerns and expenditures related to avoidance of low doses
arising from radionuclides introduced into the environment, but considers that high priority in
this matter should be given to further elucidation of the dose-response relationship at the
levels of doses and dose rates in the environment.



Typical Protective Actions for Optional and Unavoidable Sources.
A Possible Revised Table Proposed by ARPS

Level of concern
(annual dose)

Type of
Exposure

Typical protective actions
for optional sources

Typical protective actions for
unavoidable sources

Band 5
Serious

>100 mSv

Public

Medical

Occupational

Remove or greatly reduce
the source

Justify the exposure
(excluding therapy)

Remove or greatly reduce
the source

Relocate or temporarily
evacuate individuals

Assess the consequences, treat
the individuals if necessary

Assess the consequences, treat
the individuals if necessary

Band 4
High

10 – 100 mSv

Public

Medical
(diagnosis)

Occupational

Reduce the source

Reconsider the diagnostic
procedure

Reduce the dose

Shelter in buildings
Administer stable iodine

Assess the implications

Reduce the dose
Band 3
Normal

1 – 10 mSv
(Typical natural

background)

Public

Medical
(diagnosis)

Occupational

Reduce the dose

Reconsider the diagnostic
procedure

Reconsider the working
procedure

Assess the implications

No Protective Action

No Protective Action

Band 2
Trivial

0.1 – 1 mSv

Public

Medical
(diagnosis) 

Occupational

No Protective Action

No Protective Action

No Protective Action

No Protective Action

Band 1
Negligible

<0.1 mSv

Any exposure Exclude from the ICRP
System of Protection

Exclude from the ICRP
System of Protection

Note:  The essential difference between this table and the tables contained in ICRP’s
proposals is that the number of bands of concern has been reduced from six to five,
and that annual doses less than 0.1 mSv are regarded as negligible. Dose bands have
been made specific to avoid any misunderstanding.


	Type of
	Type ofExposure
	Band 5
	Band 4
	High
	Band 3
	Normal
	Band 1
	Negligible

