
XA0100398

REPORT OF THE SECOND MEETING
OF THE SSDL SCIENTIFIC COMMITTEE

Vienna, 1•4 June 1987

INTRODUCTION

The SSDL Scientific Committee was appointed by the Director General of
the IAEA - in consultation and with the concurrence of the Director General of
the WHO - in 1985. As indicated in its Terms of Reference, the main objective
of the Committee is to advise the Directors General of IAEA and WHO regarding
the programme of work of the IAEA/WHO Network of Secondary Standard Dosimetry
Laboratories (SSDLs).

The first meeting of the Committee was held in May 1986 and the
recommendations were reported in IAEA SSDL Newsletter No. 25, October 1986.

PARTICIPANTS

The Scientific Committee met at the Agency's Headquarters. The following
Committee members were present:

A. Allisy, Chairman of the International Commission on Radiation
Units and Measurements (ICRU), representing the International
Office of Weights and Measures (B1PM)

C.E. de Almeida, Institute de Radioprotecao e Dosimetria, Brazil

G. Drexler, Gesellschaft fur Strahlen- und Umweltf orschung, t'RG

S.G. Subrahmanian, Bhabha Atomic Research Centre, India

K. Zsdanszky, former Vice President of Orszagos Meresiigyi Hivatal,
Hungary (at present IAEA consultant)

H.W. Wyckoff, who represented ICRU at the first meeting of the Committee,
was unable to be present due to illness. ICRU was represented by A. Allisy.

The representative of the WHO was

G.N. Souchkevitch, Radiation Medicine Unit

Two Agency consultants were present:

R. Loevinger, Dosimetry Group leader, Centre for Radiation Research,
National Bureau of Standards, U.S.A.

H.H. Eisenlohr, recently retired head of the IAEA Dooimetry Section
and secretary of the SSDL Network



Also present were the following IAEA staff members:

M. Gustafsson, Scientific Secretary, Dosimetry Section, RILS

V. Aleinikov, Radiation Protection Section, NENS

R. Girzikowsky, Dosimetry Laboratory, RIAL (part time)

J.G. Haider, Dosimetry Section, RILS

P. Nette, TCAC, M. East & Europe

K. Zsdanszky, chairman of the Committee asked G. Drexler to act as
chairman for this meeting because of his appointment as an IAEA consultant
since 1 February 1986.

RECOMMENDATIONS

1. Programme for Improving Coherence and Accuracy of
SSDL Reference Instrumentation (Programme CARE)

Programme CARE was formulated at the first meeting of the Scientific
Committee in May 1986, and was described in SSDL Newsletter No. 25 (October
1986). As reported in that Newsletter, the name "Programme CARE" was adopted
in order to emphasize the importance of Coherent and Accurate REference
instrumentation, as the basis for a world-wide network of secondary
calibration laboratories.

The Committee noted that, as proposed at the first meeting, a set of
self-checking transportable dosimeter was completed and test measurements were
carried out at the OMH (Hungary) and were continued at the NBS (USA). The
Committee recommended that calibration comparisons, between the IAEA Dosimetry
Laboratory and the SSDLs, should be started using these instruments as soon as
the tests demonstrate an adequate stability. Other possible reference
dosimeters should be investigated, and should undergo the same type of test
procedure. Calibration comparisons using TLD should be continued until an
adequate capability for ionometric comparisons has been developed.

Because of the increasing involvement of the SSDLs in radiation
protection calibration, Programme CARE should be extended to include radiation
protection measurement standards at the SSDLs. In principle, Programme CARE
will be the same for protection-level or for therapy-level radiation, and
ionometric techniques are preferred. In this case also there are two methods
that may be used to evaluate the reference standards at the SSDLs: The IAEA
Dosimetry Laboratory may send to the SSDL a suitable transfer instrument, or
the SSDL may send a physicist with the local reference instrument to the IAEA
Dosimetry Laboratory. In the former case the transfer instrument sent by the
Agency can be either an ionization-chamber transfer instrument of suitable
sensitivity, or a solid-state passive dosimeter capable of an accuracy of at
least 5%. The passive dosimeter (probably TLD) should be suitable for
irradiations of 2 to 5 mGy (air kerma). The calibration comparisons should be
started in terms of the quantity air kerma, for the time being. Information
about the protection quantity ambient dose equivalent should be provided in
the SSDL Newsletter.

Funds should be made available for calibration visits from the SSDLs to
the IAEA Dosimetry Laboratory, and for purchase of reference dosimeters
suitable for comparisons.



?. Kadiation Protection Dosimetry Programme of the SSDLs

The Committee noted with satisfaction that, in accordance with the
recommendations of its first meeting, several official IAEA documents proposed
expanding and strengthening the Agency's SSDL programme. The Agency's
proposed Programme and Budget for 1987 and 1988, under E. Human Health, E.3
Radiation Dosimetry, contains the following statement:

An advisory group meeting will be convened in 1987 to consider ways of
enhancing the capacity of SSDLs so that they can carry out dosimetry
calibrations in connection with unintentional radiation exposures and
ensure adequate accuracy and reliability in survey instruments and
dosimeters used for radiation protection measurements and environmental
monitoring. To this end, calibration and test procedures for such
instruments will be developed and periodic calibrations and
intercomparisons of reference instruments at SSDLs will be organized.
The work will be carried out in co operation with the Division of Nuclear
Safety and competent international and national organizations under the
guidance of the SSDL Scientific Committee.

The proposed advisory group met in January 1987 and drafted an IAEA
Technical Document on "Quality Assurance for Environmental Radiation
Monitoring". The Scientific Committee will be given the opportunity to review
and comment on this document before it is issued.

A paper discussing programme trends, as part of preparation for the
1989 90 IAEA programme and budget, contains the following statement:

With the expansion of the therapeutic application of radiation and
radiation processing in general, the requirement for accurate measurement
of radiation doses will remain. Although lower accuracy is needed in the
very low range of dosimetric measurements encountered in environmental
monitoring, post Chernobyl experience has shown the need for a better
calibration and traceability of low-dose dosimeters.

In accordance with these statements of Agency policy, the Committee
strongly recommended that the SSDL Network should be involved in the
establishment of measurement traceability in the field of radiation
protection, within the framework of Programme CARE.

3. Training

Lack of trained Manpower is perhaps the greatest problem in improving
radiation dosimetry in the developing countries, so training should have a
high priority. In order to improve the efficiency of the training programme,
the Committee recommended that training take place in two phases. Phase I
should consist of a 3-week course at the Seibersdorf Laboratory on basic
radiation dosimetry theory and laboratory exercises. Phase II should be a 6
to 8 month fellowship at a well-qualified dosimetry calibration laboratory,
either a selected SSDL or a Primary Standard Dosimetry Laboratory (PSDL). The
annual regional workshops, and calibration visits to the IAEA Dosimetry
Laboratory or to a PSDL, are also important parts of the training programme.

4. Workshop on Calibration Procedures in Dosimetry

The Committee received a full report from Agency staff on the lectures
and calibration comparisons that took place at the workshop in Quito, Ecuador
in October 1986. The Committee noted with approval that the programme of
annual workshops in different regions each year is being continued. Noting



that many instruments without calibration factors were brought to the Quito
workshop and there given scale factors that might be interpreted as
calibration factors, the Committee emphasized the importance of establishing a
direct link between the secondary standards used as reference in the SSDL and
a primary standard. Such a link is formalized by an official Calibration
Certificate issued by a PSDL or by the IAEA Dosimetry Laboratory stating the
calibration factor of the secondary standard and the associated uncertainty.
Each new secondary standard (and each repaired secondary standard) must have
such a formal certificate, in order to maintain the coherence of the Network
measurement standards. These official calibration factors are intercompared
at the IAEA calibration workshops, but these intercomparisons do not replace
official calibrations. Those instruments at the workshops that lack
calibration certificates may be given scale correction factors that function
as provisional calibration factors, which should be replaced at the earliest
opportunity by proper calibration factors obtained at a PSDL or at the IAEA
Dosimetry Laboratory.

5. The SSDL Newsletter

Attention was called to the new format of the former SSDL Circular Letter
and the Committee congratulated the former Secretary of the Network for an
attractive and successful publication. The Committee expressed the hope that
it will be possible to put out two issues for the year. Several suggestions
for the Newsletter subject matter were put forward. A summary should be
included of the annual reports of the SSDLs; there should be a section where
the activities of individual SSDLs are described; publications by the SSDLs
should be cited; dosimetry research contracts should be summarized; and there
should be a section for exchanging information on instrumental problems,
technical failures, and the solutions adopted.

6. Radioactivity Measurement at the SSDLs

Some SSDLs are already involved in environmental radioactivity
measurements. However, within the SSDL Network steps to achieve measurement
coherence and traceability have not been taken. Such actions would require
the operation of a central laboratory for radioactivity measurements in order
to provide the desired measurement coherence. The experience gained in
establishing the SSDL Network and in promoting metrological coherence of its
laboratories, should be taken into account when undertaking such a major
project.

7. Report of Technical Cooperation Evaluation Section

The Committee received from Mr. D. Kay, Head of the IAEA TC Evaluation
Section, a detailed report on the evaluation of part of the SSDL Network. The
Committee was pleased with the generally favourable tone of his evaluation,
which showed that - in spite of inevitable problems - the programme of the
Network was self-consistent and constructive, with measurable progress toward
well-defined goals.

8. Activities of the Dosimetrv Laboratory

The Committee was informed about the activities of the IAEA Dosimetry
Laboratory in Seibersdorf, including training, calibrations for members of the
SSDL Network as well as the Agency's Radiation Protection Service, preparation
for the Calibration Workshop in Ecuador, standardization for 60Co gamma
radiation, maintenance and development of the laboratory facilities and the
IAEA/WHO postal dose intercomparison service for radiotherapy including



development of a "human shaped" phantom. The Committee acknowledged the work
performed by the laboratory staff.

As to the postal dose TLD intercoraparison service, the Committee members
were concerned that no indication of an improvement could be found in the
results in Latin America over the last ten years. Immediate action should
therefore be taken to find the institutions that are repreatedly in error and
through the local SSDLs efforts should be made to improve the clinical
dosimetry.

9. SSDL Annual Reports

About 2/3 of the 60 SSDLs now in the Network submitted annual reports.
The information in those reports has been assembled into a data bank, a
printout of which was presented and discussed. The Committee expressed
pleasure that, in accordance with its recommendation at the first meeting, a
data bank had been created. The Committee felt that those SSPLs that
submitted annual reports should receive a direct response, to show that the
report was received and used, while those that failed to submit reports should
be reminded by letter that submission of an annual report is a condition of
membership in the SSDL Network. The general information in the annual reports
should be summarized in the SSDL Newsletter. The Committee recommended that
the Report Form for the annual report (and of course also the data bank) be
extended to include information on Programme CARE, workshops and calibration
comparisons, high-dose measurements, irradiations, and radioactivity
measurements.

About 70% of the SSDLs that submitted annual reports are now performing

calibration at both the therapy and the diagnostic level.

10 Manpower of the Dosimetry Programme

In its first (1986) Recommendation the Committee expressed its concern
about the insufficient manpower of the Agency's Dosimetry Laboratory. In view
of the steadily growing workload, due to the extension of Programme CARE into
radiation protection as well as the increasing training activities, the
Committee again recommends that the staff situation of the dosimctry programme
be urgently improved.

The Committee was also concerned about the fact that the position of the
Head of the Dosimetry Section has been vacant for more than 5 months.

11. Research contracts

Five presently existing research contracts with staff of SSDLs were
described and discussed briefly. The Committee recommended that the results
of research contracts should be published in the SSDL Newsletter. Three
proposed co ordinated research programmes were discussed in some detail.

a) "Testing of the Code of Practice for Absorbed Dose Determination in
Photon and Electron Beams". This Code of Practice will be published in 1987
by the Agency in its Technical Report Series providing a unified procedure,
and the necessary technical information, for absorbed dose determinations.
The research contract is to involve five selected SSDLs, who would test the
Code of Practice for internal consistency, ease of application, and for
consistency with other national dosimetry protocols. The Committee emphasized
the need for coordination by a central laboratory if comparable results are to
be obtained. All SSDLs should be allowed to participate on a cost-free basis.
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b) "Determination of Quality Control Parameters for Standardization of
Reference Radiation Qualities". The International Standardization
Organization (ISO) has established reference radiation qualities for X and
gamma radiation for the calibration of dosimeters. Beam quality is defined in
terms of beam energy, half-value-layer, and homogeneity coefficient, and these
depend on tube potential, tube target, and filtration. The Committee was of
the opinion that it would be most useful to determine these parameters for
beam qualities not included in the ISO work. The Committee stressed the
importance of measurement of fluence spectra in this project, and suggested
that participation of one or two laboratories would be adquate.

c) "Ambient dose equivalent". This proposed coordinated research programme
is to be formulated by a Working Group (Allisy, Almeida and Drexler).

12. Revision of IAEA Technical Report Series No. 185
Calibration of Dose Meters Used in Radiotherapy

The Committee recommended the revision of this manual because many data
have changed (e.g. conversion factors) since its edition in 1979. It was
proposed to convene a Consultants Meeting to prepare the first revised version
which should then be reviewed and put into final form by an Advisory Group
Meeting.

13. Forthcoming; Activities

a) The provisional programme of the Symposium on Dosimetry in
Radiotherapy - to be held in Vienna, 31 August through 4 September 1987 - was
presented and M. Gustafsson was congratulated by the Committee on the
organization.

b) The programme of the Seminar and Workshop to be held in Kuala
Lumpur, Malaysia in 1987 was discussed. The Committee stressed that only
reference-class dosimeters with calibration certificates issued by a PSDL or
by the IAEA Dosimetry Laboratory should be accepted for calibration
comparison, as described above in item 4. of this Recommendation. This should
be urgently communicated to participants by letter, referring to the
information sheet distributed earlier. Comparisons should be restricted to
about four radiation qualities to avoid overload in the working procedure.

c) High-Dose Measurements

Information on activities of the SSDLs on high-dose measurements
should be collected for the next meeting of the Committee.

d) Intercomparison for Personnel Dosimetry

The Committee was informed by Mr. Aleinikov that the IAEA Radiation
Protection Section will start extensive intercomparison services for personnel
dosimetry systems and the existing facilities of the SSDLs could be used in
the implementation of this programme. The Committee agreed and recommended
that the experience already available and traceability already established in
the SSDL Network should be utilized for this purpose. The SSDLs should
wherever possible be made available for this purpose on a regional basis.

e) Equipment

Serious problems with nonfunctioning equipment supplied through IAEA
was discussed. The Committee recommended that the IAEA should put pressure on
manufacturers by not ordering the same type of equipment until earlier
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problems have been solved. The SSDLs should be urged to report on problems
with their equipment and one SSDL should be asked to prepare a report to be
published in the SSDL Newsletter.

11. Co-operation between SSDLs and WHO Regional Offices

The Committee agreed with the suggestion of Mr. Souchkeviten that lists
of SSDLs including the responsible persons should be made available to the WHO
Regional Offices. It was also proposed that the SSDLs should have available
current publications of the IAEA (e.g. on intervention levels).

15 . Date of next meeting and other Committee matters

The Committee left it to the Dosimetry Section to propose a time for the
next meeting. A notice should be given to the members of the Committee well
in advance and the material for the meeting should be received 30 days before
the meeting.

At the closure of the meeting, the Scientific Committee expressed its
recognition of the great contribution to the SSDL programme, in particular the
setting up of the SSDL Network, made by Horst H. Eisenlohr, who served for 23
years in the IAEA's Dosimetry Section and was Secretary of the SSDL Network
since 1976.
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