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EXECUTIVE SUMMARY

The Analytical Quality Control Services (AQCS) have been in existence at the IAEA
since 1967. Its activities have assisted Member States in the maintenance and
improvement of the analytical quality and reliability of their chemical, isotopic and
radiometric assays of nuclear, biological, environmental and marine materials. The
current Consultants' Meeting has been charged with evaluating the results of the
Agency's AQCS activities between 1990 and 1997 as part of a Program Performance
Assessment System (PPAS).

The international scientific community has viewed the AQCS program for a long time
as not only useful and desirable but, particularly in the case of developing countries, as
indispensable. Equally important is the fact that the Agency's intercomparison/
intercalibration programs have served as a template for similar exercises conducted by
other organizations at both national and regional levels. There are also indications that
some laboratories have indeed improved the accuracy of their results. At present,
reference materials curated at the Agency represent a very valuable collection of often
unique samples available to the scientific community. The consultants consider these
AQCS results as one of the jewels of Agency service to the international community.
There is, however, a general criticism amongst interviewed Member State laboratories
that the turnaround time for intercomparisons is sometimes too long to fully satisfy
laboratory needs. In all fairness, the laboratories in the Member States must share some
of the responsibility for this delay as a significant number of results are reported long after
the due date is past.

There is also a growing awareness within the Agency's laboratories that laboratory
intercomparison exercises do not fulfill the international requirements for certified
reference materials with respect to accuracy, uncertainty and traceability. It should also be
borne in mind that laboratory intercomparisons in which the majority of the participants
are still at a nascent stage of analytical quality generally do not result in a level of material
characterization sufficient for CRM certification according to current views and the 'state-
of-the-art'. The adoption of intercomparison/intercalibration exercises as a means of
ensuring data comparability has been embraced by other international organizations and
the consultants feel that both RIAL and RIML can reasonably reduce their efforts in
this activity. Both the frequency and geographical representation of such exercises
should be carefully assessed. Regional intercomparison/intercalibration exercises
should be given preference over those conducted on a worldwide basis. Particular
attention should also be given to matrices and measurands that are not covered by other
intercomparison exercises (e.g. radionuclides). It would not be unreasonable to suggest
that one exercise, conducted every 1 to 2 years by each laboratory and involving trace
elements, radionuclides, organic pollutants and stable isotope ratios, would be
sufficient.

The Agency's laboratories are well aware that, throughout all activities within the AQCS,
harmonization is needed in areas such as statistical evaluation, acceptance criteria (e.g. for
homogeneity tests) and the layout of reports. It is recommended that the laboratories
continue this effort to further improvement of effectiveness and efficiency of the AQCS.



The first steps have been taken to characterize, and eventually certify new reference
materials in compliance with ISO Guides 34 and 35. Additionally, the extant (certified)
reference materials require a critical review with thought to current needs (to be defined)
and the Agency's criteria for certified reference materials. The establishment of an
unbroken chain of traceability linkages from reference materials to an accurate realization
of the units being measured should be one of the primary goals of these exercises. The
savings in time and effort afforded by such change should be refocused towards the
following primary goals:

• Instead of only developing new reference materials, the current stock of materials
within AQCS may serve to provide 'value added' information. This would require a
critical scientific reassessment concerning their utility and could lead to the
characterisation of important new analytes in existing materials.

• Future intercomparison exercises should be used for quality assessment only. Future
reference materials should be developed in accordance with ISO Guides 34/35 and at
the highest metrological levels possible.

• Certification of reference materials requires full traceability of the underlying
processes to accurate realizations of the entities being measured and emphasizes the
need for establishing a quality system at the Agency's laboratories in compliance with
the relevant ISO requirements.

• Instead of concentrating solely on simple statistical evaluations of the interlaboratory
comparisons, effort should be focused towards identifying sources of error to provide
participants with guidance for preventative actions in their work protocols.

It cannot be overemphasized that moving to this new level of scientific complexity also
provides for a new level of training for scientists from developing countries at IAEA
facilities. The consultants see this synergism as a compelling reason to undertake these
new challenges which represent a truly significant "value added" component to current
activities. However, an upgrading of the technical and scientific qualifications of
RIAL'S and RIML's employees who are involved in AQCS is also inevitable to keep
pace with the technological and scientific developments on analytical measurements
and their interpretation.

The importance of the AQCS programs in light of recent UN mandates as well as its
inherent uniqueness, requires that a sequence of events take place involving senior
management as well as the specific laboratories directly affected by these
recommendations. The list includes accountability connections for management
together with milestones and performance indicators. The following steps must be
undertaken.

• There should be a review of the possible organisational structures and a decision as
to which course to follow made as soon as possible. To this end, a few scenarios are
suggested by the consultants.

• The AQCS must move towards a Quality System that will result ultimately in a
competent, transparent organisation that is ISO 9001 compliant.

• There should be a prioritisation of laboratory tasks by the directors of the divisions,
sections and units of the Agency involved in AQCS. This prioritisation should be
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used to harmonise as well as co-ordinate the precious resources of the Agency to
ensure maximum benefit for the Member States.

• There should be a significant change in the performance indicators, away from
simple numbers of outputs to the quality of the output.

• The efforts and outputs of the Agency should be proactively published in peer
reviewed scientific literature so as to increase user awareness in Member States.

• The application of non-nuclear methods to non-nuclear measurands does fall within
the current mandate of the AQCS program.

The consultants concur that the Agency is in no position to provide accreditation to
Member State laboratories nor should it attempt to do so. This authority rests entirely
with the government of these laboratories as stated in the various ISO guides related to
laboratory accreditation.

The consultants agree that there is a pressing need to focus and coordinate AQCS
activities, especially within and between RIAL, RIML, and the joint FAO/IAEA
Division.

On balance, the answer to the questions of whether the AQCS program is functioning
efficiently and with effectiveness is not an unqualified "yes". It is therefore
recommended that AQCS continue their activities, taking into account the
recommendations given in this report.
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I. INTRODUCTION

AQCS Program Context - The Analytical Quality Control Services (AQCS) have been
in existence at the IAEA since 1967. Its activities have assisted Member States in the
maintenance and improvement of the analytical quality and reliability of their chemical,
isotopic and radiometric assays of nuclear, biological, environmental and marine
materials. This has been achieved through intercomparison studies and the issuance of
reference materials specific to studies underway in Member States, supported by the
Agency's -Co-ordinated Research Programs as well as parallel activities involving
measurement technology transfer (training). These activities are linked to a wide range
of Agency Divisions and laboratories (e.g. RIPC, RIHU, RIML, RIAL and SAL from
SGDE).

PPAS Evaluation Background - This evaluation is the fourth Consultants' Meeting to
concern itself with AQCS. The previous three began with the 1994 Consultants' Meeting
on Requirements for Reference Materials and Intercomparison Runs - IAEA Analytical
Quality Control Services, followed in 1995 by the Consultants' Meeting on Requirements
Regarding the Harmonization of Laboratory Quality Assurance Systems. In 1996, there
was a Consultants' Meeting on Good Analytical Practice in Certification Analysis of
IAEA Reference Materials as well as a Consultants' Meeting on the Traceability of IAEA
Reference Materials to the International System of Units.

The current Consultants' Meeting has been charged with evaluating the results of the
Agency's AQCS activities between 1990 and 1997 as part of a Program Performance
Assessment System (PPAS)1. Recommendations are to be formulated outlining how the
Agency can best serve the present and future analytical needs of Member States based on
an assessment of these activities, past and present. This report is the result of that
evaluation.

The evaluation methodology has utilized the expert judgment of five independent external
consultants with extensive experience in quality assurance (QA) and quality control (QC),
particularly in fields pertinent to the Agency mission2. Input for the evaluation came from
previously issued Agency reports, presentations by Agency personnel, surveys by the
Consultants of selected Member State laboratories which had previously participated in
intercomparison evaluations and pertinent Consultant knowledge.

As requested, the consultants reviewed the Summary Report on AQCS Small Group
Exercises and were in general agreement with the assessments and conclusions
resulting from that meeting. A copy of the workshop proceedings is appended3.
Additional suggestions and modifications are shown below (by report category) which
the consultants feel should be considered by operating units involved with AQCS.

1 1997 PPAS Evaluation Terms of Reference - Analytical Quality Control Services - appendix I
2 A list of the Consultants and their affiliations can be found in the appendix II
3 The summary report on the AQCS small group exercises and the Consultants' comments can be found
in Appendix III
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II. EVALUATION RESULTS

In reviewing the recommendations of previous Consultants' Meetings concerning the
AQCS program, it is apparent that there has been a clear and consistent agreement on
what the objectives of the AQCS activities should be. The mission statement as given in
the Agency's "Blue Book 1997-1998" states "To assist analytical laboratories in
Member States in maintaining/improving the quality of their analytical measurements,
to achieve internationally acceptable levels of quality assurance and to develop and
supply appropriate reference standards to achieve these objectives ".

In concert with this mission statement, the consultants have endorsed an elaboration of
these objectives for both the Agency's laboratories and Member State laboratories as
outlined in the 1994 Consultants' Report (KONA, HI, USA) which includes:

• the improvement of the reliability of results for the intended purposes;
• the enhancement of the comparability of results from one measurement

laboratory to another;
• the attainment of compatibility of results in physical and chemical

sciences with specific coverage of international standards for food and
agriculture, human health, environment, industry, earth sciences,
radiation safety, and safeguards activities;

• the demonstration of quality measurement systems sufficient for
laboratory/ analyst accreditation or acceptance, and;

• the establishment of traceability of radioactivity measurements and
chemical analyses to the international SI system of measurements.

Contextural Framework of Past and Current Activities - The AQCS program has
been viewed by the scientific community for a long time as not only useful and
desirable but, particularly in the case of developing countries, as indispensable. For
more than a quarter of a century, international participation in the intercomparison and
intercalibration exercises directed by the AQCS program has shown a steady and
impressive growth at both Monaco (RIML) and Seibersdorf (RIAL). At present,
several hundred institutions are associated with the Agency's laboratories in matters
relating to AQCS activities. Equally important is the fact that the Agency's
intercomparison/ intercalibration programs have served as a template for similar
exercises conducted by other organizations at both national and regional levels.
Moreover, during this period of growth, the spectrum of services and reference
materials provided by the AQCS has, of necessity, also increased. At present, reference
materials curated at the Agency represent a very valuable collection of often unique
samples available to the international scientific community.

Every successful program however reaches a stage of maturation and the AQCS
program is no exception. While highly successful, the program must guard against
stasis. As new and more sophisticated pressures arise for technical assistance and
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measurement advice, the program will require a more rigorously defined system for
accountability in all of its activities.

Findings - The central emphasis of the AQCS program lies with the organization of
laboratory intercomparisons and the production and characterization of materials suitable
for internal quality control that often evolve into 'IAEA certified reference materials'
(CRMs).

Upon request, the Member States have been served with a range of quality control
materials, either uniquely or multiply characterized for radionuclides, stable isotopes,
trace elements, and major/minor element composition. Likewise, laboratory
intercomparisons have been organized to assist the laboratories in the Member States to
assess their level of analytical performance in terms of accuracy and precision,
independently and at no cost. The results of these intercomparisons have been
individually documented in reports that, again at no cost, have been made available to the
participants. In many cases, the intercomparisons have resulted in a characterization of the
intercomparison materials which, at the time and for the intended purpose, were
sufficiently satisfactory as to allow the materials to be subsequently declared an 'IAEA-
CRM'. As such, the intercomparison material gained added value for the laboratories as a
'cost-free' reference material. This has been of great utility to many laboratories in
developing countries where funds to procure commercially available CRMs are limited.
There are also indications that some laboratories, which have participated for several
years in the intercomparison programs conducted by RIML, have indeed improved the
accuracy of their results. Quantitative indicators were not available from RIAL.

The types of material involved in these intercomparisons and the types of information
carried by the reference materials have changed little during the years AQCS has been
active. This may be due partly to the specific requests of the Member State laboratories,
although it is also probably indicative of an emphasis on certain types of scientific
projects supported by the Agency for which these intercomparisons/reference materials
are needed. It should also be borne in mind that laboratory intercomparisons in which the
majority of the participants are still at a nascent stage of analytical quality generally do
not result in a level of material characterization sufficient for CRM certification according
to current views and 'state-of-the-art'.

Increasingly, attention has been directed towards leveraging the impact of these
intercomparisons as a learning tool via addressing potential sources of error. Experience
in this area across AQCS activities has been mixed, however it should be considered an
essential part of such activities in the future. There is a growing awareness within the
Agency's laboratories that, throughout all activities within the AQCS, harmonization is
needed in areas such as statistical evaluation, acceptance criteria (e.g. for homogeneity
tests) and the layout of reports. Furthermore, follow-up actions to help the participating
laboratories eliminate deficiencies are not universally applied.

A selection of laboratories that have had and continue to have links with AQCS activities
has been interviewed by the Consultants in the context of this PPAS4 as well as

4 The scope and the results of this survey are presented in appendix IV
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independently by RIML. Such laboratories have expressed their satisfaction that the
scope of AQCS activities is meeting their expectations. There is, however, a general
criticism that the turnaround time for intercomparisons operated through RIAL is at times
too long to fully satisfy laboratory needs. In all fairness, the laboratories in the Member
States must share some of the responsibility for this delay as a significant number of
results are reported long after the due date is past. This puts RIAL in a position of
postponing the evaluation of the intercomparison until all reports are in.

As previously mentioned, there is also a growing awareness within the Agency's
laboratories that characterization of a material via a laboratory intercomparison does not
fulfill the modern international requirements for CRMs with respect to accuracy,
uncertainty and traceability. The first steps have already been taken by RIAL to
characterize, and eventually certify new reference materials in compliance with ISO
Guides 34 and 35. The already extant (certified) reference materials would perhaps benefit
from a critical review. The importance of reanalysing present reference materials for
new analytes draws its emphasis from the rapid growth of sophisticated instrumentation
used by, or collaboratively available to, scientists from all Member States. These
instruments (e.g. Inductively Coupled Plasma Mass Spectrometers, ICP-MS,) can
provide not only quantitative information on selected inorganic analytes but isotope
composition information as well. For example, when properly modified, GC/MS (gas
chromatography/mass spectrometry) systems can also provide isotope composition
information (513C values) for column elutents following their chromatographic
quantitation. It is this additional sophistication of information content that allows the
potential determination of the origin of the analyte under investigation. The
implications and utility of such information is of obvious interest and benefit to all
Member States in matters relating to radioactive waste discharges crossing national
borders, industrial and agricultural pollution, nuclear proliferation, and health-related
research issues. What is not appreciated is that reference materials with certified
isotopic compositions in these application areas are rare. Recent measurements of I29I in
one of the Agency's reference materials (IAEA-375, soil and other environmental
samples) underscores the importance of providing reference materials for increasingly
sophisticated measurement techniques. As recently reported5, an interlaboratory l29I
comparison exercise was conducted among several accelerator mass spectrometry
(AMS) facilities to determine the suitability of environmental 129I measurements for
possible safeguards use. One of the unambiguous conclusions resulting from this
research was that additional effort will be required to refine the analytical techniques
presently employed to isolate and purify iodine from environmental samples. Such
efforts can only succeed if well-characterised reference materials are available for
procedure testing.

The Agency is furthermore left with an apparent inconsistency. In accordance with the
AQCS' mission statement, the laboratories of the Member States are provided with
reference materials and assistance to improve their analytical performance. This effort
hopefully results in laboratory quality levels suitable for formal certification or
accreditation while similar activities at the Agency's laboratories are not covered by a
quality system. This is a weakness that could adversely affect the reputation and

5 Nuclear Instruments and Methods in Physics Research B, 123: 367-370 (1997).
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credibility of the Agency's laboratories as they should at least have a 'model' function.
Moreover, there is no clear Agency policy that fosters the continuous improvement of the
technical and scientific qualifications of RIAL'S and RIML's employees involved in the
AQCS. Such a programmatic commitment is necessary for the laboratories to keep pace
with the technological and scientific developments in analytical measurements and their
interpretation.

In the absence of detailed budgetary and staff qualification information6, the consultants
could not assess the staff and material requirements needed to implement the
recommendations in this document. The consultants were advised during the meeting
however to adopt a zero growth scenario within which to couch their recommendations.

Also, in the absence of direct visitation to the sample preparation, storage, and
distribution facilities, the consultants could not directly assess their adequacy.
However, the consultants feel that the provision for and maintenance of an adequate
facility should be a matter of high priority for the Agency.

The management of AQCS activities is presently distributed across several of the
Agency's organisational sections. Accountability for AQCS operations and
performance is not assigned to any one manager. No common or separate QA program
(policy, manual, procedures, etc.) exists. Each section has its own specific objectives
and currently there is little harmonisation of common activities (e.g. analytical tools,
common protocols, methods, data evaluation, formats, material storage, etc.) among the
sections. As a result, the AQCS activities are subject to sudden changes in prioritisation
that can negatively affect the continuation of planned activities. This can then result in
non-fulfilled expectations coupled with a consequent loss of credibility to the Member
States' laboratories.

III. RECOMMENDATIONS - Strategies into the next Millennia (1998-2003)

Intercomparisons and Reference Materials - As discussed earlier, the adoption of
intercomparison/intercalibration exercises as a means of ensuring data comparability
has been embraced by other international organizations (e.g. IUPAC, IMEP) and the
consultants feel that both RIAL and RIML can reasonably reduce their efforts in this
activity. Both the frequency and geographical representation of such exercises should
be carefully assessed. Regional intercomparison/intercalibration exercises should be
given preference over those conducted on a worldwide basis. Particular attention
should also be given to matrices and measurands that cannot be obtained through other
organizations (e.g. radionuclides). It would not be unreasonable to suggest that one
exercise, conducted every 1 to 2 years by each laboratory, would be sufficient. The
production of intercomparison material must also undergo a similar reassessment and
retrenchment. The savings in time and effort afforded by this change should be
refocused, at both RIAL and RIML, towards the following goals, prioritised according
to the Agency's program needs.

1 Summary information in AQCS budget and staff qualifications can be found in appendix V
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It is therefore recommended to the Agency to:

1. Upgrade current reference materials with respect to their traceability and
uncertainty

level

The extant (certified) reference materials require a critical review with a view to current
needs (to be defined) and the Agency's criteria for certifying reference materials.
Moreover, in view of their state of traceability and levels of uncertainty, it should be made
public to which extent these reference materials are fit to suit the purpose of giving
objective evidence on the laboratories' technical competence when applying for formal
(ISO Guide 25 compliance) laboratory accreditation. Re-assessments and possible
upgrading of the known concentrations of measurands in existing reference materials has
to be considered and balanced against the programmatic needs for new (improved)
reference materials.

2. Characterise new important analytes and chemical species in the current
reference

materials

A restricted number of reference materials now in hand should be selected for
characterisation of important analytes that have not yet been measured. There is a
growing realisation that assessments of concentration or activity levels alone are no
longer sufficient to address questions arising from advancements in science, technology
and questions relating to world trade. In addition to satisfying questions about
identification and quantification of analytes, there is now a need to provide more
sophisticated compositional information from the analytical measurements7.

3. Develop the scientific capabilities of the involved personnel in accordance with
the

above recommendations

Instead of developing new reference materials to answer compositional requirements, the
current stock of materials within AQCS may serve to provide the requisite information.
This would require the aforementioned critical scientific reassessment concerning their
utility. This also emphasizes the need for improvement in the scientific capabilities of the
personnel involved. Close cooperation with, or (partially) contracting out of such an
inventory to appropriate laboratories in the Member States should not be overlooked.

4. Develop future reference materials in accordance with the ISO Guidelines 34 and
35

7 Any number of examples could be cited to justifying the Agency's involvement in providing
compositionally defined reference materials for Pu, U, trace metal and organo-chlorine measurements.
However, it is enough to say that such materials represent the next level of sophistication and complexity
now required in many areas of measurement science and the Agency should take a prominent and visible
role as a provider of such material. It was a source of gratification to the consultants to learn that RIML
is already taking steps in this area (AMS-based measurements of 1291,36C1, and 10 Be) in collaboration
with a number of Member-State laboratories.
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The consultants recommend that future intercomparison exercises be used for quality
assessment only and that future reference materials be developed in accordance with ISO
Guides 34/35. These latter materials should be developed at the highest metrological
level possible. For reference materials now in curation, efforts must also be made to
refine existing concentration values for a selected number of analytes so that they can be
used at the highest metrological level.

5. Implement a quality system at the Agency's laboratories

Certification of reference materials requires full traceability of the underlying processes
and emphasizes the need for establishing a quality system at the Agency's laboratories in
compliance with the relevant ISO requirements as has been previously suggested by other
consultants.

6. Deploy and delegate national and/or regional intercomparison schemes to
Member

States' laboratories

The Agency could consider to training the laboratories of Member States to develop for
themselves schemes for national or regional intercomparison studies. Once in place, such
schemes will transfer part of the workload of the AQCS to the Member States.

7. Improve qualitative and timely feedback to laboratories participating in
intercomparisons in order to identify and prevent potential sources of error

Instead of concentrating on the statistical evaluation of the interlaboratory comparisons,
the Agency's efforts should be more focused towards identifying sources of error to
provide participants with guidance for preventative actions in their work protocols.
Additionally, a firmer approach and stricter adherence to deadlines must prevail, both
with respect to Member States reporting results in the intercomparison exercises and for
return reporting from the AQCS staff to the participants.

8. Disseminate guidelines and standard operating procedures for analytical
measurements

The provision of guidelines and standard operating procedure manuals for analytical
measurements (e.g., instrument operation and calibration, uncertainty calculations) are
considered important components of AQCS.

Performance Indicators - In this regard, the consultants were unanimous in their
agreement that in future performance assessments of AQCS activities, quantitative
indices must be tempered by and, in many cases, replaced by quality indices. It cannot
be overemphasised that scientific activities must be evaluated not by the sheer number
of duties fulfilled (intercomparisons conducted/reference materials produced/
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individuals trained), but by the impact and utility of the AQCS activities on the
Member States' laboratories.

9. Develop qualitative performance indicators to assess the relevance and impact
of AQCS

If the AQCS can organise proficiency testing schemes (replacing some of the
intercomparisons, as has been recommended in the above), the registration and
evaluation of proficiency scores will offer an objective quality indicator of the
performance of-the laboratories which can be compared over time. The Agency must
accept this long recognised standard in the scientific community for the program to
maintain its high visibility and credibility.

Organisation - Management - The AQCS urgently needs a different organisation to
ensure unambiguous prioritisation, accountability and co-ordination. The consultants
recommend that one of the following scenarios, in order of preference, be implemented.

10. Establish an organisational structure to harmonise the activities and strengthen
the

co-operation between the different divisions involved in AQCS

Option 1 - The AQCS should remain in the Department of Research and
Isotopes and be made a Section reportable directly to the DDG. The new
Section would be authorised and staffed as soon as practical.

This option gives AQCS the highest visibility within the Agency. The Section
Head will be an ambassador for AQCS both within and outside the Agency.
This option focuses the accountability for the performance of the AQCS on a
single individual who has the responsibility and authority for quality
performance and enhancement in all Agency divisions. The Section Head
would assist in the planning and execution of the AQCS program presently
enforced at RIAL and RIML.

The Section would be funded and staffed by reallocating those portions of
extant division budgets currently allocated for AQCS support.

Option 2 - An AQCS Management Team could immediately be created. The
Team would be chaired by one of the existing Section Heads (on a rotational
basis as assigned by the DDG) who would be separately accountable to the
DDG for AQCS performance.

This option has the advantage of being quicker to implement than Option 1:
current management and staff personnel are utilised with minimal (if any)
relocation/ organisational changes. Accountability for the operation and
performance of the AQCS to the DDG is maintained as in Option 1. The
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Chairman of the team would, in all practicality, have the ability to create and
carry out only short term plans and objectives due to the rotational assignment.
The disadvantage of this option is that the Chairman is also responsible for other
division functions and would not be able to devote full time attention to AQCS
needs as in Option 1: Also, AQCS staff personnel may be in locations remote
from the Chairman8.

No changes in the funding or budgets of the divisions would be required since
each division currently contains funds allocated for AQCS support.

Option 3 - The present AQCS structure could be retained. This option has the
advantage of being the quickest to implement since no organisational changes
are required. Accountability for the operation and performance of AQCS is not
assured and a heightening of visibility of AQCS is not realised. The success of
this option is dependent upon the efforts and co-operation of the individual
section heads. No changes in the funding or budgets of the divisions would be
required since each division currently contains funds allocated for AQCS
support.

Priorities - The consultants feel that the importance of the AQCS programs,
particularly in light of recent UN mandates (e.g. IAEA Involvement in the Global
Programme of Action for the Protection of Marine Environment from Land-Based
Sources), together with its inherent uniqueness, necessitates senior management
involvement in the near-term decisions affecting its activities. This includes the
establishment of clear lines of accountability together with milestones and performance
indicators.

/ / . Provide adequate resources to carry out AQCS tasks with due priority

There should be a prioritisation of laboratory tasks by the directors of RIAL and RIML
and RIPC for the divisions, sections and units of the Agency involved in AQCS9. This
should be used to harmonise as well as coordinate the precious resources of the Agency
to ensure maximum benefit for the Member States. This prioritisation should include
(but not be limited to) moving towards the implementation of a Quality System at the
Agency's laboratories which will result ultimately in a demonstrably competent,
transparent organisation that is ISO 9001 compliant. In 1996, the first steps towards
attaining this goal were taken at RIAL.

8 Consultant's Meeting on Traceability of IAEA-AQCS Reference Materials to Si-Units, 25-27
November 1996.
9 Division of Human Health, Division of Physical and Chemical Sciences, Division of Nuclear
Techniques in Food and Agriculture, Agency's Laboratories Seibersdorf - Chemistry Unit and Isotope
Hydrology Unit, IAEA Marine Environment Laboratory, Monaco - Marine Environmental Studies
Laboratory and Radiometric Measurement Laboratory.
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Staffing and Facilities - A realistic and desirable heightening of the quality of the
AQCS products and AQCS visibility can only be obtained through adequate staffing in
the laboratories and improved co-ordination and harmonisation. An upgrading of the
technical and scientific qualifications of RIAL'S and RIML's employees who are
involved in AQCS is inevitable to keep pace with the technological and scientific
developments in analytical measurements and their interpretation.

Additional Recommendations - It is recommended that RIAL and RIML harmonise
their activities 'on the acceptance criteria for homogenisation, on the statistical
evaluation of intercomparisons, the lay-out of reports, the sources of error identified
and the conclusions on recommended or certified data of reference materials.

12. Harmonise AQCS policies and optimise the use of resources and facilities
between the

different divisions involved

Also new activities, such as the implementation of a Quality System, should be strictly
harmonised. Moreover, it is recommended that an assessment be made as to which
facilities (e.g. for material preparation) in the respective laboratories could be made
accessible for activities in both laboratories to attain a more effective usage. Also
administrative procedures related to the organisation of intercomparisons and
management of reference materials might be centralised.

The efforts and outputs of the Agency should be proactively published in the reviewed
scientific literature so as to increase user awareness in Member States.

Concluding Remarks - It cannot be overemphasised that by transitioning both RIAL
and RIML to this new level of scientific complexity also provides a new level of
training to scientists from developing countries. The consultants see this synergism as a
compelling reason to undertake these new challenges.



APPENDIX I

1997 PPAS Evaluation Terms of Reference

Analytical Quality Control Services



Appendix I Page 1

1997 PPAS EVALUATION TERMS OF REFERENCE
Analytical Quality Control Services

I. BASIC INFORMATION

Evaluation Title: Evaluation of Analytical Quality Control Services
Department: Research and Isotopes
Division/Sections involved: RIAL/PCI

RIPC/IACS
RIPC/Hydrology
RIHU/NAHRES
RIML/RML
RIML/MESL

Other Stakeholders: Technical Cooperation
Observers: RIAL/Agriculture

II. PROGAMME CONTEXT

1. Background

For almost a third of a century, The International Atomic Energy Agency (IAEA) has
been assisting laboratories in its Member States to maintain and improve the quality
and reliability of analytical results obtained by chemical or radiometric assay of
nuclear, environmental and biological materials, including materials from marine
origin. This assistance has mainly been transferred to the Member States through
different Agency programmes and projects involving quality assurance and quality
control components. Those programmes, which are scattered throughout the Agency
and conducted by the Divisions listed above, initiate and support improvements in the
accuracy of chemical and radiometric measurements in the laboratories of the Member
States. One of those projects, the "Analytical Quality Control Services" (AQCS), is in
addition to laboratory and evaluation tasks, also responsible for the storage and
distribution of reference materials and intercomparison materials, and the related
records and reports. Under this project a database on IAEA intercomparison runs and
reference materials together with a customer database is maintained and the AQCS
catalogue on the Agency's activities in this framework is issued.

The Programme Performance Assessment "PPAS-AQCS" will evaluate the
conglomerate of activities carried out by the different Agency divisions as reported and
documented in the AQCS catalogue and will therefore have a much broader scope than
the single project AQCS carried out by the RIAL/RIPC Divisions. For the sake of
simplicity, the conglomerate of activities will be referred to as the Agency's "AQCS
Programme".
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In the past the improvement in the accuracy of chemical and radiometric measurements
in the laboratories of the Member States has been achieved by organising world-wide
and regional interlaboratory measurement evaluation studies (intercomparison runs) and
providing reference materials. The AQCS programme gives to the laboratories in the
Member States the opportunity to monitor their analytical and radiometric performance
with respect to other laboratories on real field materials. This intercomparison and the
accompanying feedback and exchange of information in the evaluation report induces a
training effect in the participating laboratories. The programme also makes available
reference materials as a result of the intercomparison runs, which are truly
representative for analytical problems addressed by the Member States and in many
cases it is the unique supplier. The AQCS programme focuses on the quantitative
determination of radionuclides, major, minor and trace elements, light element stable
isotopes and groups of organic contaminants and agrochemical residues using initially
mainly nuclear and atomic techniques, but more recently involving also other advanced
analytical instrumental methods.

Since its inception in 1967, the AQCS programme has organised more than 170
intercomparison studies, in addition to many regional interlaboratory exercises, and has
in this way prepared and characterised more than 100 reference materials. During this
time, the Agency Laboratories have gained expertise and have been equipped to
produce, distribute and store reference materials and intercomparison materials in order
to fulfil the IAEA's mandate in the United Nations for assistance, support and
technology transfer to the Member States.

The growing consensus towards world-wide acceptance and implementation of
harmonised requirements for quality in analytical chemistry and the introduction of the
concepts of traceability to the International System of Units (IS) initiated efforts to
harmonise the quality requirements for reference materials and certification procedures
on an international basis, resulting in the issuance of the ISO Guide 34 "Quality System
Guidelines for the Production of Reference Materials". The Agency's laboratories and
in particular the AQCS programme will have to implement a quality system which is
complying with the current international requirements in order to consolidate their
leading role and to maintain their assistance and services to the Member States at the
level recommended in the current international guidelines. Where the quality systems
currently implemented in laboratories world-wide explicitly call for a participation in
interlaboratory measurement evaluation programmes as an essential element of quality
control, the Agency's AQCS programme could provide the suitable platform for
intercomparison exercises and proficiency testing.

Since 1994, three consultants' meetings already addressed specific aspects of the AQCS
programme and resulted in a set of recommendations, which are currently being
implemented in the Agency's laboratories. The first meeting examined the requirements
for reference materials and intercomparison runs in the framework of the IAEA
programme on AQCS. The second meeting elaborated the requirements regarding the
harmonisation of laboratory quality assurance systems and the third meeting more
specifically investigated the traceability of IAEA-AQCS reference materials to the
International System of Units.
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2. Reasons for selection

The relevance and the impact of the AQCS programme to the analytical performance of
the laboratories in the Member States needs to be assessed in order to determine what
changes, if any, are required in the future organisation, budgeting and staffing of the
programme. In particular the implementation of a quality system for the production of
traceable reference materials and the conduction of intercomparison runs with a
stronger proficiency testing component have to be geared to the needs and capabilities
of the Member States and to remain within the mandate of the IAEA.

The present evaluation is therefore inscribed in the framework of the Agency's Regular
Programme Performance Assessment System (PPAS), which aims at providing data on
programme relevance, impact and efficiency to the Agency's management for use in
decision-making and strategic planning.

It was agreed that the PPAS review of the AQCS programme would be undertaken and
completed in 1997 in order to provide guidance for its future orientations, its scope and
its organisational and operational aspects.

III. EVALUATION APPROACH

1. Evaluation objective

To evaluate the past and present activities in the Agency's AQCS programme
• with respect to its performance in achieving its stated objectives
• with respect to the relevance of those objectives in responding to the needs of the

Member States
• with respect to the Agency's policy to provide reference materials and proficiency

testing at the current level of international quality standards.

2. Scope and focus of the evaluation

The focus of the evaluation will be on the Agency's contribution to the improvement of
the quality and comparability of analytical and radiometric measurements in
laboratories of the Member States through the provision of training, interlaboratory
comparisons and reference materials. The evaluation also will address the efficiency
and effectiveness of the Agency's activities in enhancing the quality awareness and the
proficiency of the laboratories in the Member States.

The evaluation will be based on the review of the AQCS related documentation
compiling the Agency's activities in this programme over the period 1990-1997,
focusing on specific representative cases for in-depth analysis. The Agency's staff will
prepare the relevant background information for review by the experts. The experts will
be provided with the background material in advance of the meeting.

During the review care will be taken to gather and take into account relevant
information on the needs of the laboratories in the Member States with respect to the
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nature, the quality level and the timeliness of the AQCS, in providing them with
essential elements leading towards international acceptance in research and trade. This
information will be based in particular on expert mission reports, staff travel reports,
project progress reports and annual reports and supplemented by interviews with
Technical Officers and Area Officers on Technical Co-operation projects.

Selected examples will be made available in advance of the review for in-depth analysis
by the reviewers and for assessment of the needs, the quality and the timeliness of
reference materials produced by the IAEA in the AQCS programme.

• World-wide mtercomparison of Trace Element Measurements in Marine Sediments
SD-M-2/TM(1991)

• World-wide and Regional Intercomparison for the Determination of Organochlorine
Compounds and Petroleum Hydrocarbons in Fucus Sample (1997)

• Intercomparison Run on Radionuclides in the Irish Sea Sediment (IAEA-135) (1993)

• Co-ordinated Research Programme on Reference Materials for Microanalytical
Techniques (1994)

• Intercomparison Run on Trace and Minor Elements in Candidate Lichen Reference
Material (IAEA-336) and AQCS Cabbage Material (IAEA-359) (1993)

• Consultants' Group Meeting on C-14 Reference Materials for Radionuclide
Laboratories (1991)

• Reference and Intercomparison Materials for Stable Isotopes of Light Elements
(1993)

• Intercomparison run on Ra-226, Th and U in Stream Sediment (IAEA-314) (1991)

• Intercomparison of Enriched Stable Isotope Reference Materials for Medical and
Biological Studies (1991)

• Intercomparison on Radionuclides in two Soil Samples (IAEA-0326/0327) (1997)

3. Issues

The issues to be addressed during the review refer to the evaluation of the past activities
and to the definition, the scope and the structure of the future involvement of the
Agency in the field of reference materials.

3.1 Main issues

The basic questions to be addressed are the following:
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3.1.1 Can the Agency's AQCS activity be considered a project or a subprogramme on
its own or simply a quality assurance component to be inserted in individual
projects requiring analytical measurements?

3.1.2 Is the Agency's AQCS activity moving in the right direction considering the
world-wide trends in trade, technology and science?

3.1.3 Should the Agency's efforts be solely restricted to applications of radiation and
isotopes and nuclear materials or should it continue to have a broader scope? (e.g.
environmental pollutants, bioavailability, speciation)

3.1.4 Are the perceived needs of the industrialised countries and in particular the
developing countries properly addressed by the current and planned AQCS
activities?

3.1.5 Is the Agency's AQCS activity properly staffed and funded to reach the
objectives reported in the official Agency documents.

3.1.6 Are the processing, storage and distribution facilities for reference materials
appropriately equipped for the task?

3.1.7 How should the internal co-ordination of the Agency's AQCS activities be
improved?

3.2 Sub-issues

AQCS objective

What is the objective of the Analytical Quality Control Services?

Is that what the overall objective should be?

The Agency's involvement

What does the Agency's mandate mean in operational terms?

Achievement

What are the Analytical Quality Control Services trying to achieve?

How would specific AQCS activities reflect this?

What is the optimal way of achieving the objectives?

Stakeholders

Who are the principal stakeholders of the AQCS?
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How can the stakeholders best be involved in the AQCS activity?

Efficiency and effectiveness

Is the AQCS activity doing the "right" and "necessary" things?

Are there activities within AQCS that should be discontinued?

Are the AQCS activities being done in the "right way"?

Are the AQCS activities structured and organised according to a sensible plan?

What adjustments could improve the overall AQCS plan?

Scope

Are there other activities that AQCS should be undertaking?

Does AQCS as currently constituted provide the potential to cover all the Member
States' needs for analytical services within the Agency's mandate and reference frame?

Agency's position with respect to accreditation/certification

Does the Agency, in principle, have the authority to provide accreditation/certification
of the Member States' laboratories?

Should the Agency request the authority from the Member States to do this?

Should the Agency implement a structure to proceed with such an initiative on a world-
wide basis?

Focusing, optimising and co-ordinating AQCS activities

Is there a need for a more focused approach within AQCS?

Which adjustments would be necessary to optimise and focus the approach, if so
required?

How can the AQCS activities best be co-ordinated in order to enhance their
effectiveness and their complementary nature?

Are there potential overlaps and/or topics that can be folded into others or dropped
altogether in order to improve the effectiveness and the structure of AQCS?
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Conducting the AQCS programme

Which price policy should the Agency follow versus analytical laboratories world-wide
with regard to AQCS activities, e.g. organising intercomparisons, distribution of
reference materials and proficiency testing?

Is the current AQCS catalogue matching the needs of the users with regard to its
information content, its structure and its lay-out?

Should an Internet version of the AQCS catalogue be considered in parallel or as a
replacement?

Should the IAEA continue to provide and update information services reference
materials world-wide, such as the recent survey of reference materials in TECDOCs
854 and 880?

3.3 Key descriptors for the overall AQCS framework

At an internal workshop, preparing the PPAS-AQCS, an overall AQCS framework was
proposed. It includes the following key descriptors as outlined below. The workshop's
views are reported in the Summary Report on AQCS Small Group Exercises, included
in the documentation provided. The reviewers assessment of this workshop product is
desired.

Situation/n eed

The present situation, need, or interest to be addressed by the Agency's activities

Rationale

Major reasons for undertaking the programme or functional activity and committing;
resources to it. Why the Agency is involved.

Objectives

The target or result to be achieved. What is to be accomplished stated in terms of the
situation, need, or interest to be improved through Agency involvement.

Overall objective

The highest level result to which the AQCS activity will contribute directly or
indirectly.

Specific objectives

The specific result the AQCS activity will achieve
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Performance indicators

"Signs" or "Achievements Criteria" indicating the level of performance so that
progress towards the objective can be verified.

Outputs

The product or services provided during programme delivery or implementation

Outcomes

The immediate benefit resulting from the Agency's outputs

Impact

The effect on the problem/need or change

4. Intended use of the evaluation

Based on the results of the PPAS evaluation, the Agency's management will decide
whether the activities, the organisation, the staffing and budget allocation of the AQCS
programme are appropriate and will determine what changes, if any, are needed for
those activities in the future.

5. Methodology

Five independent external consultants are to be selected to undertake the evaluation.
They are selected on the basis of their outstanding expertise in quality assurance and
quality control in analytical laboratories in general and for their specific knowledge of
the needs

and use of reference materials and operational procedures in the different fields covered
by the AQCS activities. In particular, they are covering the fields of environmental
radionuclide and pollutant measurements using radiometric and nuclear-related
techniques, marine radionuclide and pollutant measurements, light element isotopic
ratio measurements related to hydrological modelling.

They will be assisted by the staff of the laboratories RIAL and RIML, the staff of the
programmatic divisions RIPC and RIHU and the staff of the Department of Technical
Co-operation. The Agency staff will assist the reviewers by making brief presentations
on specific AQCS activities, highlighting the achievements and the problems
encountered. The presentations will be complemented by background documentation,
reports and papers. The most important documents will be made available to the
reviewers in advance of the meeting. The Agency staff furthermore will respond to the
reviewers' questions and provide any clarification as necessary for the effective review
of the AQCS activities.
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Additional support will be requested from the DDG-RI and the PPAS team. The
consultants will be requested to work at the IAEA Headquarters, VIC for a period of
one week, producing a draft evaluation report at the end of the week. The final report
will be completed before the end of 1997.

IV. EVALUATION TIMETABLE

In the framework of the AQCS-PPAS the following activities have been scheduled:

Activity 1
March 24-26, 1997 Internal workshop: Briefing and try-out of AQCS-PPAS
The reviewers will be provided with the report of this workshop as a guidance for their
evaluation.

Activity 2
By September 15, 1997 Mailing of formal invitation and provision of initial information
package
The consultants will be provided with the general background information on PPAS,
the terms of reference, the AQCS -PPAS Workshop report, the commented AQCS
statistics package.

Activity 3
By September 15, 1997 Mailing of documentation package to the reviewers
A full documentation package will be provided to the reviewers including the reports of
AQCS related consultants' meeting, reports on AQCS in-house meetings, AQCS
budget and staffing information, relevant publications and AQCS intercomparison
reports on the selected examples for in-depth analysis. For the latter reports an
executive summary will be prepared.

Activity 4
By September 15, 1997 Mailing of questionnaire and laboratory references to the
reviewers
In order to obtain objective information on the effectiveness of the AQCS programme
and its usefulness to the Member States, the reviewers will be provided with a guidance
questionnaire and a list of 10 to 15 Member States' laboratories in their specific field of
expertise to be contacted by phone telefax or e-mail. The reviewers will report the
results of this survey during the meeting.

Activity 5
October 13-17, 1997 Reviewers meeting in Vienna
The following provisional agenda is proposed for the meeting:

Day 1: Presentations by IAEA AQCS staff and guidance to the documents submitted.
Day 2: Interviews, questions and answers, presentation and discussion of the examples

provided for in-depth analysis.
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Day 3: Discussion on the AQCS issues against the background of the previous days
presentations.

Day 4: Preparation of reviewers draft report.
Day 5: Presentation and brief discussion of the reviewers draft report, definition of the

recommendations, the action plan and the concluding remarks.

Activity 6
By December 15, 1997 AQCS - PPAS and Reviewers Evaluation Final Report
The draft report will be examined by the IAEA staff and completed or clarified where
necessary by correspondence with the reviewers. The recommendations and the action
plan will be translated into a dated implementation plan and submitted for agreement to
the reviewers and the Agency's management. The concluding remarks will be finalised
and the final report issued.

V. EVALUATION RESOURCES

The cost of five experts, including travel and per diem is estimated at a total of US $
12500. Reimbursement of costs incurred by the survey in activity 4 amounts to US $
4000. The total cost of $ 12500 will be shared by RIAL, RIML, RIHU and RIPC. The
cost of the survey amounting to US S 4000 can be provided by the Internal Audit-PPAS
budget.
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PROGRAMME REVIEW MEETING ON EVALUATION
OF THE ANALYTICAL QUALITY CONTROL SERVICES

13- 17 October 1997

International Atomic Energy Agency
Vienna International Center, Wagramer Strasse 5, A-1400 Vienna

LIST OF PARTICIPANTS

A. External Participants

1. Prof. Dr. Elisabete De Nadai Fernandes
Laboratorio de Radioisotopos
Centro de Energia Nuclear na Agricultura
Universidade de Sao Paulo
Caixa Postal 96
13400-970 Piracicaba, S.P.
Brazil

Fax: +55-19-4294610/4294654
Tel: +55-19-4294655
e-mail: eadnfem@pira.cena.usp.br

Dr. Dale W. Jacobs
2112 Poplar Forest Drive
Forest, VA 24551
USA

Dr. Peter Bode
Delft University of Technology
Interfaculty Reactor Institute
Mekelweg 15
2629 JB Delft
The Netherlands

Dr. Tom Beasley
Department of Energy, Environmental
Measurements Laboratory
201 Varick Street, 5th Floor
New York, NY 10014-4811
USA

Fax: not available yet
Tel.: 001804 525 6728
e-mail: dw.dj.jacobs@juno.com

Fax: +31-15-278-3906
Tel: +31-15-278-3530
e-mail: bode@iri.tudelft.nl

Fax: 001-212-620-3600
Tel: 001-212-620-3636
e-mail: beasley@eml.doe.gov

Dr. Robert D. Vocke
NIST
A-21 Physics Building
Gaithersburg
Maryland 20899
USA

Fax: +301-869-0413
Tel: +301-975-4103
e-mail: robert.vocke@nist.gov
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B. Internal Participants
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Mr. K. Burns
Mr. M. Campbell
Mr. F. Carvalho
Mr. H.S. Cherif
Mr. J. Colton
Mr. J. Dargie
Mr. R. Dekner
Ms. M. El Bidaoui
Mr. A. Fajgelj"
Mr. M. Groening
Mr. G. Hardarson
Mr. A. Markowicz
Mr. R. Pan-
Mr. P. Povinec
Mr. Z. Radecki
Mr. B. Smodis
Mr. M. Walsh
Mr. F. Williams
Ms. E. Zeiller

Head, Chemistry Unit, Agency's Laboratories
Chemistry Unit, Agency's Laboratories
Head, Marine Environment Studies Laboratory, RIML
DG's Special Assistant
Co-ordinator of Technical Co-operation
Director, RIFA
Chemistry Unit, Agency's Laboratories
Agrochemicals Unit
QA Supervisor, DIR-RIAL's Office, Agency's Laboratories
Head, Isotope Hydrology Unit
Head, Soil Science Unit, Agency's Laboratories
Head, Instrumentation Unit, Agency's Laboratories
Head, Nutr. & Health Env. Section, RIHU
Head, Radiometrics Section, RIML
Chemistry Unit, Agency's Laboratories
Nutr. & Health Env. Section, RIHU
Industr. Applications and Chemistry Section, RIPC
Internal Audit and Evaluation
Chemistry Unit, Agency's Laboratories

C. Scientific Secretary

Mr. P. De Regge Head, Physics, Chemistry and Instrumentation Laboratory
A-2444 Seibersdorf

97-10-02
Revised: 97-10-17
Revised2: 98-08-03

Fax: +43-1-2060-28222
Tel: +43-1-2060-28207
e-mail: P. DE-REGGE(2)I AEA.ORG

D. Apologies

Mr. M. Baxter
Mr. A. Boussaha
Mr. P.R. Danesi
Mr. S. Deron
Mr. T. Dolan
Mr. E. Garcia Agudo
Mr. M.N. Razley
Mr. H. Vera Ruiz

Director, RIML
Head, Africa Section, TCPM
Director, Agency's Laboratories Seibersdorf
Head, Safeguards Analytical Laboratory
Head, Physics Section, RIPC
Isotope Hydrology, RIPC
Head, East Asia and Pacific Section, TCPM
Head, Industr. Applications and Chemistry Section, RIPC
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Workshop on

Programme Performance Assessment System

24-26 March 1997

Summary Report on AQCS Small Group Exercises

Participants:

RIPC Mr. T. Dolan
Mr. E. Garcia Agudo
Mr. D. Muir
Mr. D. Narasimhan
Mr. P. Oblozinsky
Mr. S. Fazinic
Mr. H. Vera Ruiz
Mr. Y. Yurtsever

RIAL

RIHU

Mr. P. Danesi
Mr. A. Markowicz
Mr. A. Fajgelj
Ms. E. Zeiller
Mr. M. Groening
Mr. P. De Regge

Mr. B. Smodis

SG Mr. S. Deron

TC Mr. M. Razley
Mr. M. Samiei

Apologies received for:

RIPC
RIHU
RIML

Mr.
Mr.
Mr.
Mr.
Mr.

M
R.
M
P.
F.

. Walsh
Parr

. Baxter
Povinec
Carvalho
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1. Introduction

The workshop is organised on a frame of three exercises concerning the Analytical
Quality Control Services (AQCS), respectively addressing the "Visioning", the
"Planning and Performance Indicators" and the "PPAS Evaluation". The original
outline of the exercises was only partially followed and the third exercise has not been
completed. The present summary report intends to recall the main results of the
discussion and to serve as a basis for continuing the "PPAS Evaluation", to establish
the future action plan and to provide a framework for the external PPAS Evaluation
scheduled for the third quarter of 1997. (The italics throughout the document reproduce
the guidelines and the questions addressed during the workshop).

The first exercise was conducted by two separate groups but the outcome was quite
similar and has been merged in the summary report.

2. Exercise 1: "Visioning"

(i) What is the objective of the quality assurance services?

AQCS Objective

To enable laboratories in Member States to generate analytical measurements with
appropriate and internationally recognised quality features for matrices and measurands
that fall within the Agency's purview.

To initiate and support improvements in accuracy of chemical analyses and radiometric
measurements.

Is that what the overall objective should be?

Yes, although some concern is expressed on the correct definition of the scope when
non-nuclear techniques and analyses are included.

What does the Agency's mandate mean in operational terms?

Mandate of IAEA

IAEA activities and support programmes in the Member States are based on
measurements and those measurements should be reliable. Therefore AQCS is needed
and involves in operational terms:

Providing a common reference framework

• Preparation, characterisation and distribution of reference materials and
intercomparison materials.

• Intercomparisons runs, collection, evaluation and reporting of data.
• Dissemination of information on reference materials.
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Training

• Individual training
• Training courses
• Group fellowship training
• Training effect of intercomparison tests

What are the services trying to achieve?

Reliability of data from the Member States' laboratories for their own sake and for the
sake of the Agency's programmes related to nuclear safety, human health,
radioprotection and environmental protection.

How would specific AQCSprojects reflect this?

Evaluating the results of intercomparisons will reflect the current status of achievement
of the objectives

(ii) What is the optimal way of achieving the objective?

Optimal way of achieving the objectives

• Get accreditation and quality system for Agency laboratories

• Identify the involved laboratories
• Make available and distribute the proper reference materials
• Train the laboratories, also in QA/QC
• Network of associated laboratories (ALMERA)
• Organise intercomparisons and their follow-up and feed-back to the participants

• Distribution of guidelines and reference materials

Who are the critical "stakeholders " and how can they best be involved?

Stakeholders
• Analytical laboratories and research centres in the Member States.
• Regulatory bodies in Member States (although they are not users of reference

materials, their regulations will influence the type of reference materials needed)
• "Official" national laboratories in Member States
• IAEA Programmatic Divisions

Involvement of stakeholders

The involvement of the stakeholders is assured by periodical and systematic
consultation with the representatives of analytical laboratories in the Member States and
the IAEA programmatic divisions.

• the commitment of the laboratory management staff
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• the involvement of the laboratory technicians
• the harmonisation, coordination and synergism of AQCS components in IAEA

subprogrammes

(Hi) Are we doing all the "right" and " necessary " things?

Effectiveness and efficiency of AQCS

Yes, within the capabilities of the existing resources, the right tasks are addressed but
some concern is expressed on overcommitment resulting from perceived necessities
(e.g. providing intercomparison materials and evaluation feedback indiscriminately and
worldwide) as compared to the essentials (providing training, proficiency testing and
reference materials). The Consultants' and Advisory meetings provide support to the
pertinence and effectiveness of the actions within AQCS.

Are there activities we should not be doing?

Activities beyond the scope of AQCS

The supply of samples and intercomparison materials without discrimination nor
screening to all laboratories expressing some interest has been questioned.
Some support or control by the government of the Member States is felt to be desirable
for the participation to intercomparisons, although concern is expressed on the effect of
this filtering on the communication channels. In fact, the Agency is currently providing
services to the laboratories at the individual level without involvement of the
governments of the Member States.

The position of AQCS with respect to providing materials or organising
intercomparisons related to speciation studies has still to be established and is a matter
of debate.

Are they being done in the "right way "?

Yes, until now, it has to be changed.

Taken together, do they make sense and if not how can they be adjusted to do
so?

Yes.

(iv) Are there other activities that AQCS should be undertaking?

Fields uncovered by current AQCS activities

Introducing the element of QA/QC in all IAEA's Projects dealing with analytical and
radioanalytical measurements. Moreover the quality of the reference materials should
continuously reflect the current international requirements and state-of-the-art.
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Does AQCSservices as currently constituted reflect all the Member States
needs for analytic services the Agency should provide?

Does AQCS reflect the Member States needs?

Although there are no complaints from the Member States, their involvement in the
definition of their needs is not at the appropriate level. The Consultants and Advisory
Groups are also selected and proposed by the Agency for approval and are not the
initiative of the Governments of the Member States.

Does the Agency have the authority to provide certification of Member States
laboratories?

Agency position with regard to the accreditation of Member States laboratories

Currently the Agency is not in the position to provide accreditation to Member States
laboratories. However a strong need is felt to define the Agency's position on this
matter and different initiatives are being examined.

If so, how should the Agency proceed with the with such a major initiative?
If not, should the Agency ask for the authority to the Member States to do this?

The Agency's position is under study and the different options are being discussed.
Criteria and procedures for certification will have to be elaborated and agreed on. In
any case the Agency should enhance its co-operation with the different national
accreditation bodies to encourage the implementation of QA/QC systems in the
laboratories and to install a network of "secondary standard labs" (cfr. the SSDL
network for radiation dosimetry).

(v) Is there a need for a more focused approach?

Focusing AQCS activities

Yes. The topics implemented in the different projects are very scattered. The planmriL:
of the work and the allocation of resources (staff and funds) should be more transparent
to the different requesters and better co-ordinated.

If so, how should that be done, i.e., what is the optimal approach?

• Externally: Selecting the laboratories according to
- their capability
- Member States' government support and recommendation
- their involvement in the agency's programme

• Internally: Co-ordination of logistics within RI and in-house meetings.

The preparation of reference materials, intercomparison materials and proficiency test
samples involve many similar steps for composite materials: storage of bulk material,
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grinding and milling, sieving, bottling, sterilization, sampling, homogeneity evaluation
and distribution for characterization by different analytical methods.

After characterization, again steps like storage, shipment, mailing administration and
invoicing are common and could be centralised as much as practical within RIAL.

Follow-up of the last in-house meetings on AQCS held in 1995 and 1996 has been
lacking although documented action plans have been produced at the meetings.

How can services best be co-ordinated to make the services more effective and
complementary? (Use last fall's external review as a starting point)

This item was not addressed by the workshop participants
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3. Exercise # 2: "Planning and Performance indicators"

3.1 Review of AQCS

3.1 A review of all AQCS service projects was established and discussed in order to
identify potential overlaps, duplications and topics of the Agency's programme that can
be folded into others, dropped altogether or modified. The following table and graphs
summarise the results.

PROJECTS

E 4.02 Environmental Pollution
Monitoring and Research
using Nuclear and related
analytical Techniques

E 4.03 Reference Analytical
Laboratory for Radionuclide
Determinations in
Environmental and Other
Samples

F 1.03 Improvement of Methods for
Marine Radioactivity
Measurements and Emergency
Response

F 3.02 Reference Methods and
Materials and Analytical
Quality Control Services for
Marine Pollution Programmes

TASKS INVOLVING AQCS COMPONENTS

9. Maintain a Database on certified analytical
reference materials for environmental studies

10. Develop and supply analytical reference materials
for environmental studies

5. Organise intercomparison exercises and other
required activities for Member States (in
emergency situations only) and provide reference
determinations, conducted in collaboration with
NSWR

6. Provide reference analytical support in the
production and characterisation/certification of
biological and environmental intercomparisons
and reference materials that are developed and
distributed by AQCS

1. Maintain a world-wide programme of analytical
quality control services (AQCS)

2. Prepare technical reports on intercomparison
exercises (once yearly)

3. Prepare certified reference materials

1. UNEP/IAEA/IOC Reference Methods for Marine
Pollution Studies: test, prepare, edit and translate 5
new or revised Reference Methods

4. Organise IAEA/UNEP intercomparison exercises
and prepare and distribute certified reference
materials and calibration standards for trace
element and trace organic contaminant
determinations in marine environment samples,
issue reports and certificates

5. Maintain database on certified reference materials
for marine pollution studies (jointly with IOC of
UNESCO and NO AA)

6. Provide intensive in-service training on analytical
chemistry used in marine pollution monitoring
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F 4.04 Analytical Services and
Quality Assurance
(Hydrology)

G 2.02 Nuclear Spectroscopy

G 4.02 Utilisation of Particle
Accelerators

G 5.04 Analytical Quality Control

8. Organise regional and global analytical
intercomparison exercises to evaluate the
performance of monitoring laboratories (2 regional
and global annually)

10. Organise quality assurance missions to Member
States' laboratories to provide training in
analytical chemistry and to include split-sample
analysis (in particular in Black sea and the
Mediterranean)

2. Prepare and distribute standards and samples for
calibration and intercalibration of isotope
measurements

3. Upgrade and develop equipment and methods for
isotope determinations

5. Organise CS on AQS of isotope analyses of water
and environmental samples

6. Organise CS on harmonisation of isotopic
monitoring networks (in co-operation with other
organisations)

5. Test new IAEA reference materials for use in
nuclear spectrometry calibration and quality
control

5. Conduct an intercalibration exercise of PIXE/RBS
measurements of aerosol samples

6. Establish an accelerator-mass spectrometry (AMS)
network via a number of intercalibration exercises

. 1. Co-ordinate a CRP on reference materials for
microanalytical nuclear techniques

3. Co-ordinate a CRP on the development of
intercomparison and reference materials and their
partially method specific characterisation for
elemental species and compounds (1997-2002).

4. Conduct evaluation and assessment, through AGM
of the trends in analytical quality assurance and
the appropriate AQCS activities (1997-1998)

5. Co-ordinate a CRP on the development of
reference materials with reference values traceable
to BIPM

7. Prepare, characterise and distribute reference and
intercomparison materials

8. Collect and evaluate intercomparison data and
certification of reference materials
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-

G 5.06 Analytical Applications

9. Implement the internationally standardised
requirements for reference materials producers
(ISO Guide 34 and ISO 9000) in order to achieve a
formal international recognition of the Agency's
AQCS products.

10. Maintain a dabase on certified analytical reference
materials for environmental and human health
related studies

12. Provide reference analytical support in the
production and characterisation/certification of
biological and environmental intercomparison and
reference materials developed and distributed
through AQCS

13. Implement the internationally standardised
requirements for testing chemical analytical
laboratories (ISO Guide 25) to achieve
international registration of the analytical chemical
laboratory supporting AQCS, under ISO 9000
standard

1. Co-ordinate a CRP on development of
radioanalytical methodology for the analysis of
precious and rare metals in the mining industry
(1997-2000).

In the future additional tasks related to reference materials in the framework of the
FAO/IAEA joint division's programmes will be added to the list.
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Identify potential overlaps, duplications and topics that can be folded into others,
dropped altogether or modified

Detailed examination of the tasks and their contents has shown that no overlaps can be
identified in the sense that a single task or part of it is duplicated by another task in a
different project. It has been observed however that different projects by virtue of their
individual tasks contribute and provide resources to the achievement of specific partial
objectives, which are expressed and combined in a more generic way in another project.
Partial objectives of projects E.4.02 and E.4.03 are for example integrated in project
G.5.04. Three kinds of sets have been identified relating to overlapping materials (i),
overlapping databases (ii) and common components (iii).

Materials

Database overlap

UNEP data base
on Reference
Materials

Common components

Catalogue, storage, distribution, mailing,
administration and correspondence
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3.2 Overall framework for AQCS

Develop an overall framework for the totality of AQCS services

The question was debated whether AQCS could be defined as a functional activity
within the overall framework as defined by project G.5.04 and how the different
components of AQCS in other projects could be covered under a single "umbrella". The
"umbrella" concept received considerable support but the actual implementation of the
concept and its translation into the new biennial financial plan has not been clarified nor
detailed at the workshop.

3.3 Programme and Budget

Develop a draft of a possible Programme and Budget for the next biennium for a major
AQCS project, establishing a set of performance indicators.

This question has not been addressed by the workshop.

4. Overall framework of AQCS and its key descriptors

The overall framework of AQCS and its objectives and performance indicators have
been defined using a brainstorming on the following series of characteristics and
definitions

4.1 Situation/need

The present situation, need, or interest to be addressed by the Agency's activities

- Growing concerns and demands to produce reliable and comparable analytical data in
nuclear and nuclear related fields as a consequence of a globalisation of the concern on
contaminants and trace elements in an environmental and commercial context.

4.2 Rationale

Major reasons for undertaking the programme or functional activity and committing
resources to it. Why the Agency is involved.

- Measurements and products with appropriate and internationally recognised quality
features will allow the Member States to participate on an equal basis in global,
scientific, technological and commercial activities.

- Development of AQCS methods and materials and organising intercomparisons are
essential for the generation of reliable and comparable data.

- The Agency is the international organisation capable of co-ordinating this activity.
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4.3 Objectives

The target or result to be achieved. What is to be accomplished stated in terms of the
situation, need, or interest to be improved through Agency involvement.

4.3.1 Overall objective

The highest level result to which the activity will contribute directly or indirectly.

- To enable the laboratories in the Member States to generate analytical measurements
with appropriate internationally recognised quality features for matrixes and
measurands that fall within the Agency's purview.

- The measured data would contribute to a better quality of the environment, a better
health for the people and a better management of the water resources.

- The recognised quality features will allow the Member States to participate on an
equal basis in global scientific, technological and commercial activities.

4.3.2 Specific objectives

The specific result the activity will achieve

- To improve and maintain the quality of analytical measurements in the Member
States' laboratories, and in particular of those laboratories, which participate in the
Agency's projects.

- To incorporate analytical QA/QC practices as a routine component in the laboratories
in the Member States.

- To improve the state of the practice and the skills in the laboratories of the Member
States.

4.4 Performance indicators

"Signs " or "Achievements Criteria " indicating the level of performance so that
progress towards the objective can be verified.
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4.4.1 Outputs

The product or services provided during programme delivery or implementation

OUTPUT
• Training courses
• Workshops
• Fellowships
• Intercomparisons and Proficiency tests

• Reference Materials

• Guidelines

PERFORMANCE INDICATOR
• Number of courses/fellows and

trainees (per year)

• Number of applications
• Number of participants
• Number of intercomparisons
• Timeliness of evaluations
• Number of produced Reference

Materials
• Number of measurands certified
• Number of manuals (e.g. TECDOCs)
• Number of analytical procedures

4.4.2 Outcomes

The immediate benefit resulting from the Agency's outputs

OUTCOME
• Skilled/well-trained staff

• Assessment of analytical performance

• Comparability of analytical data

• Standardisation/harmonisation

• More efficient methods fit to purpose

PERFORMANCE INDICATOR
• Number of trainees/fellows

successfully graduated from training
activities

• Number of laboratories falling within
the confidence interval and/or
fulfilling the acceptance criteria

• Number of laboratories utilising
Reference Materials and successfully
passing proficiency testing

• Number of laboratories using
harmonised procedures versus number
of participating laboratories

• Quantitative assessment of the desired
improvement /characteristics
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4.4.3 Impact

The effect on the problem/need or change

IMPACT
• Improvement of quality

• Reliable comparable analytical results
and internationally accepted analytical
results

PERFORMANCE INDICATOR
• Number of trained scientists still

working in the same field after 5 years
• Number of laboratories achieving

accreditation/certification to
standardised international guidelines

• Reports (e.g. of expert missions)
indicating improvements/maintaining
the desired quality level

• High percentage on good results in
proficiency tests

• Number of laboratories (world-wide)
having the capability/experience to
fulfil acceptance criteria

• Continuous fulfilling of quality
requirements

• Number of laboratories performing
analyses for others (within and outside
the country)

4.5 Assumptions

Potential obstacles, constraints, or factors that affect objective achievement but which
are not fully (or at all) under the Agency's control

This topic was not discussed at the workshop.

4,6 Action plan

How and when the objective will be achieved - defined activities with appropriate
milestones.

1. Reconvene the participants to the workshop as a group to brainstorm on the
"Umbrella Concept" and the related aspects to introduce it into the next biennial
financial plan.

- Identify the key decision-makers
- Benefits and functions of the "Umbrella Concept"
- Coverage, scope and "HOME" for the "Umbrella Concept"
- Strategy for advancing and implementing the "Umbrella Concept"
- How to avoid the lack of follow-up from last fall meeting
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2. Finish Exercise #2 that couldn't be finished in the three day workshop
3. Start Exercise #3 for PPAS Exercise
4. Get consensus from all divisions concerned and authority within the Department to

co-ordinate AQCS on the basis of a memo of the current workshop.
5. Send typed materials from the small work-group exercises to all participants and

interested parties in RIAL and RIML.

4.6.1 Tasks

The activities to be performed with the resources allocated to the programme activity
during the given budget period.

4.6.2 Action Steps

The action items that need to be accomplished in future years leading to achievement of
the objective.
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Report on the Survey of
Laboratories involved in the
Light Element Stable Isotope

Robert D. Vocke, Jr. - ACD|
1997 Consultants' Meeting PPAS Evaluation - ACQS

IAEA - Vienna, Austria, 13-17 October, 1997

HZ 4 rTA3 JC
Chemical Science and Technology Laboratory
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Objectives

• What objectives/results h a l l
achieved to date?

• Are the objectives relevant to Member
States?

• What adjustments, if any, should be
made?

• What future activities should be
considered?

Chemical Science and Technology Laboratory



Nisr

Questionnaire

• Laboratory situation
• Information on ACQS intercomparisons,

reports and materials
• Participation in intercomparison

exercises
• Benefits to the laboratory

Suggestions for future activities and
areas of imorovement

Chemical Science and Technology Laboratory
T I L
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Respondents

8/15 Replied
ASIA

Thailand
AFRICA

Algeria
South Africa

EUROPE
Slovenia
Croatia

SOUTHAMERICA
Argentina
Brazil

NORTH AMERICA
Canada

Chemical Science and Technology Laboratory
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Laboratory Situation

Generally have QC measures i
v No control charts
• No fitness check protocols

Generally have QA procedures in place
• Uncertainty budgets - what's that?
v No SOP for samples or calibrations

Generally limited or no QM in place
•/ Internal audits absent

Chemical Science and Technology Laboratory
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Information on

Information on i
• Viewed as good for laboratory competence
v Not always informed of new IC exercise

Information on reports
y Get reports "a long while after exercise"

Information on materials
v Catalog and WOM - 1° sources of information
s Wan* more regular info on AQCS material

Chemical Science and Technology Laboratory
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Nisr

Benefits of IC exercise

• Generally expectations were
resulted in discussions

• Provided an international framework for
laboratory assessment thereby promoting
improved staff motivation and effort

• Useful as independent corroborative
evidence of laboratory competence

• Unique service provided by only the IAEA
Chemical Science and Technology Laboratory



Future scope

•

Suggest SOP for specific metl
Put more information in the catalog
RM - ICM needs
• 232U/*28Th, 37CIP5CI
v More real samples, not pure materials
• More environmental and biological materials
y Carbonates (different form CaCO-J
.' 13C & 14C in organic and mineral samples
y 3H at natural levels

Chemical Science and Technology Laboratory
uu it-tr - ivitnt



MARINE RADIOACTIVITY RESPONSES

TOPIC
INFORMATION
PARTICIPATION
BENEFITS

FAVOR ABILITY
100 %

97%
100 %

QUESTIONS

OTHER PROVIDERS: NO (2) YES (3)

DISAPPOINTMENTS: TWO FEW PARTICIPANTS
RESULT DELAYS
NO LOW LEVEL SAMPLES



MARINE RADIOACTIVITY RESPONSES
^ ; ^ ^ HftuxLj-

FUTURE SCOPE

CANDIDATE REFERENCE
MATERIALS:

PROFICIENCY TESTING:

SAMPLES:

WATER, SEDIMENTS, BIOTA
LONG-LIVED RADIONUCLIDES
210Pband210Po

YES (4) NO (1)

WATER, SEDIMENT, FISH
SEAWEED, OTHER VEGETATION



TRACE METALS/ORGANICS RESPONSES

TOPIC
INFORMATION
PARTICIPATION

BENEFITS
i

FAYORABILITY
7 7 %
8 0 %
83 %

QUESTIONS

OTHER PROVIDERS:

DISAPPOINTMENTS:

1
NO(1) YES (2) ?(2)

UNCERTANTIES IN
CONCENTRATION ESTIMATES

RESULT DELAYS



TRACE METALS/ORGANICS RESPONSES
iia!ii>Mfti^^

FUTURE SCOPE

CANDIDATE REFERENCE SEDIMENTS, BIOTA, PLANTS
MATERIALS: MARINE ORGANISMS, AND

TOXAPHENE-LABELED MATERIAL

PROFICIENCY TESTING: YES (3) NO(1) ?

SAMPLES: SEDIMENT, BIRD EGGS AND
AQUATIC ORGANISMS
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Analytical Quality Control Services - Performance Survey LABORATORY

Summary of Survcyi

I. Laboratory ablation

1.1 Docs the laboratory have quality control measures installed ?

Use of reference materials?
yes (••*••*) no 0

Applying systematic fitness tests of equipment before operation?.
yes (•**•) no (•*)

Use of control charts to monitor equipment performance?
yes (••-••) no (**)

Systematic registration of observations for calibrations?
yes (••••*•) noO

Systematic registration of observations for analyzing samples?
yes (••••••) noO

Sample coding systems?
yes (*•••••) noO

Independent checking of calculations?
yes (•**•*) no(*)

1.2 Does the laboratory have quality assurance measures installed?

Arc written standard operating procedures available and being used?
yes (****) no(**) informal notebooks arc maintained

Have unccrtainry budgets for standard operating procedures been evaluated?
ycs(***) no(***)

Are equipment calibration procedures a\ailabie and being used?
yes (****•*) noO

Arc equipment calibration and maintenance calendars implemented?
yes (***••) no(*)

Arc job descriptions and analysis qualifications available for laboratory staff?
yes (**••) no(**')

Is there a standard procedure available for data reporting lo customers?
yes (*****) no(»)

1.3 Docs the Laboratory have a quality management system installed?

Are staff training records, qualifications and authorizations described?
yes(»*) no (*•*•)

Is there a standard operating procedure to handle nonconformance?
)'«(•*) no (*•••)

Are internal audits being held?
yes(**) no (•••*)

Is there a documentation organization and control system installed?
yes(*) no (*•***)

Is the archiving of documents and reports organized and maintained?
yes (•****•) noO

Notes
Some of the above things are done informally.



2. Information on AQCS activities, reports and materials

2.1 Information on AQCS intercomparisons

How is the laboratory informed on AQCS intercomparisons?
By the Agency through invitation. (2)
By letters.
By personal instruction.
IAEA circular.

IAEA's report and paper.

Does the information provide the objectives of the proposed intcrcomparison?
yes (»•••••) no 0

Does the information provide all elements for a clear-cut decision to participate? (Why not?)
yes (•**••) no (•)

What advantages have been perceived when the decision to participate was taken?
Validation of the analytical results by other methods and laboratories.
Independent check on analytical procedures followed
Improved capability of results with the rest of the world.
Participation in world wide QC programme.
Can obtain the information for analytical quality assurance.
Was able to compare results with other laboratories, if results agree, tiie gain more confidence in analytical ability, if

the do not, then must identify any problems that may be occurring in analytical systcm.

2.2 Information on AQCS reports

How is the laboratory informed on AQCS reports?
Not systematic

Formal/informal reports containing numerical and/or graphical data.
In seminars, once or twice a year.
By maiL
Not yet received
Have not been informed

Have reports been provided to the laboratory within reasonable delay after ordering?
yes (*•*•) noO '

Not tried by ordering. (2)
Not available.

2.3 Information on AQCS materials

How is the laboratory informed on the availability of new AQCS materials?
By the Agency's circular.
Through IAEA/NIST publications.
By submission of the catalogues. (2)
By maiL
Not received

Does the accompanying documentation provide satisfactory information on the characteristics and on the use of AQCS
materials? (Why not? If applicable)

yes( •*•• • • ) noO

Has ihe laboratory' received the materials within the expected delay after placing the order?
yes (*****) noO not always (•) Some times items were lost in transit.

Has the laboratory received the quality and quantities of materials corresponding to the order?
yes (*****) no 0 not always (*) Some times items were lost in transit.



3. Participation in utiercompansoti runs

What is the main motivation of (he laboratory to participate in the iniaiaboratory intcrcomparison?
To assess the quality of the analytical results compared to others.
To insure quality of analytical work done.
To know where you are in the international context
To validate our data.
Establishmeat of confidence level by data intercomparison.
That the laboratory is achieving desired accuracy and precision in the results of analyses performed

Are the actions required to participate in the intcriaboratory run described in a satisfactory way to the laboratory? (Why not? If
applicable)

yes (**•**) no 0
Available manpower and support of government.

Did the laboratory experience any analytical, planning, organizational or tuning difficulties in performing the measurements as
required in the AQCS intercomparison?

yes(**) no (•*•) some times (•)

Arc the tables and spreadsheets provided for reporting me results of the AQCS intercomparison considered to be adequate,
easy to understand and well-structured? (Why not? If applicable)

yes (*••*••) noO
Sometimes too elaborate.

Is the communication about the reported results in the intercomparison considered to be satisfactory? (Why not? If applicable)
yes (***••) no 0

Have not received any.

Is the time lapse between the laboratory report, the data verification and the preliminary statistical evaluation corresponding to
the expectations of the laboratory?

yes (••) no (•) Not always. (**) Some times delays are too long.
Have not received a preliminary statistical evaluation.

Has the laboratory been informed on the statistical treatments and mathematical procedures used for the data processing and
equat ion?

yes (•***) no(*) Not always (*)

Is the final report on the irrtercomparison produced by the Agency within the timeframe expected by the laboratory? (Why
not? If applicable)

yes (•) no (••**•)
Normally delayed
Not always and the reasons are not known.
No final report on lichen 336 yet available.
Not received (2)

Is the format, the content and the level of detail in the final report satisfactory for the expectations of the laboratory? (Why not?
If applicable)

yes (**•*) no 0
Not received (2)



4. Benefits for the participating laboratory
Did the laboratory's performance in the mtcrcornparison run meet the expectations of the laboratory staff and management?
(Why not? If applicable)

yes (••*••) no (*) Not in all cases.

Has the laboratory's performance in the mtercomparison run been the subject of an internal evaluation, discussion or
assessment?

yes (*••••*) no 0

Had the results of toe intercomparison run any consequence in the laboratory soch as:
- Changes in laboratory management?

Yes (****) no (••)
- Increase staff training sessions?

yes (****) no (•*)
- Enhance quality awareness of the laboratory staff?

yes (*•****) no 0
- Improve calibration procedures

yes (•**••) no (•)
Modify standard operating procedures?

yes (••**) no (*•)
Change data reporting procedures and authorizations?

yes (**••) no (**)
- Implement validation of methods?

yes (•*•*••) no 0
- Modify claimed accuracy level towards laboratory customers?

yes (***) no (*••)
- Increase number of customers serviced by the laboratory?

yes (*) no (•••*•)
Have not advertised results from intercomparisons.

- Increase credibility of laboratory services for the customers?
ycs(***) «>(•••)
have not advertised results from intercomparisons.
Our customers are not aware about the benefits of quality assurance measures.

(Explain "why not" for all cases with "no" answers)
Local market for analytical services is not well developed

Had the participation in the intercomparison a positive effect on the staff motivation and performance?
yes (•***•*) noO

What are the main benefits from the AQCS programme to the laboratory?
Awareness of the analytical quality.
Increased awareness of the importance of quality in analytical service.
Improved cornpatibility of results.
Our data being checked.
Improvement of analytical quality.
Verification that the laboratory analytical procedures are producing accurate and precise analytical results that are

comparable to results produced in other laboratories in the world.

Is the AQCS programme providing services to the laboratory that could not be replaced by other providers? Which providers
would that be, if any?

yes(*) «>(••)
None
NIST, SMT/BCR and national agencies.
NOAA and NATA; but AQCS is only program that has comparisons of isotope analysis.

What has been the major disappointment experienced by the laboratory in the participation to the intercomparison run?
Nothing specific
Delays due to equipment maintenance problems.
Not receiving feedback oo results.
The request to pay for the participation in one intercomparison by the Morocco laboratory about two years ago.
N jiajor disappointment
Nothing.



5. Future scope of the AQCS programme

What kind of candidate reference rnafrrifli^ would the laboratory suggest for future intercomparison runs organized by AQCS?
All kinds of natural materials with improved intrinsic homogeneity snch as deep-sea sediment, pollen, air particulate

matter, pnytoplankton, egg albumen, etc.
High purity materials.
Marine sediments.
Sea water.

Provide four items were the AQCS programme could improve in organizing and conducting laboratory intercomparison runs?

1 Water (main candidate Arsenic)
2 Dust (toxic dements)
3 Fish (2)
4 Rock
5 Increased number of AQCS exercises
6 Different kinds of samples
7 Supply of standards
8 Timely final reports (2)
9 Selection criteria for participating laboratories. Performance criteria.
10 Improved statistical data calculation routines for the detennication ctf c»ncentradc»m and comid2nce limits

(as narrow as Possible)
11 Preparation of materials with natural, uncootaminated concentrations.
12 Food items
13 Hair
14 Blood
15 Algae
16 Have at least two reference laboratories of proven capabilities.
17 Ensure that analytes required for intercomparison samples have been assigned known values before supply to

participants,
18 Have participants analyze a reference material as well as the mtecomparison sample.

Does the laboratory have suggestions to improve the layout, the content, the timeliness and the availability of the AQCS
catalogue?

yesO no(***)
More copies may be supplied.
nothing

Would the laboratory- participate in proficiency tests organized within the framework of AQCS?
yes (**•*•) no(*)

What materials sfaoaW be considered for distribution through AQCS in such proficiency testing?
Water and dust
Plant material such as cabbage or kale.
Environmental and geological materials.
Marine waters and sediments.
Freshwater.
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YES NO
1. Laboratory situation

1.1 Does the laboratory have quality control measures installed ?

Use of reference materials ? 10 1
Applying systematic fitness tests of equipment before operation? 9 2
Use of control charts to monitor equipment performance? 6 5
Systematic registration of observations for calibrations? 11 0
Systematic registration of observations for analysing samples? 11 0
Sample coding systems? 9 3
Independent checking of calculations? 7 4

1.2 Does the laboratory7 have quality assurance measures installed?

Are written standard operating procedures available and being used? 9 2
Have uncertainty budgets for standard operating procedures been evaluated? 3 7
Are equipment calibration procedures available and being used? 10 1
Are equipment calibration and maintenance calendars implemented? 3 7
Are job descriptions and analysis qualifications available for laboratory staff? 5 6
Is there a standard procedure available for data reporting to customers? 8 3

1.3 Does the laboratory have a quality management system installed?

Are staff training records, qualifications and authorisations described? 3 8
Is there a standard operating procedure to handle nonconformances? 2 9
Are internal audits being held? 3 8
Is there a documentation organisation and control system installed? 3 8
Is the archiving of documents and reports organised and maintained? 10 1
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Notes
Brazil
Item 1.2
The laboratory has already developed the ISOGUIDE 25 system and is just now in the
implementation phase. Most of the standard operating procedures are already written and
implemented in the laboratories.
Item 1.3
All ISOGUIDE ,25 requirements are being implemented, so all these sub-items will be
fulfilled in a near future.

Canada
I am not sure what is meant by "uncertainty budgets" and "calibration and maintenance
calendars".

Ireland:
The laboratory has applied to be accredited by the Irish National Accreditation Board (NAB)
in accordance with the European Standard EN45000 and ISO Guide 25. This application is
now at an advanced stage and it is expected that the laboratory will be formally accredited by
November 1997.
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2. Information on AQCS activities, reports and materials

2.1 Information on AQCS intercomparisons

How is the laboratory informed on AQCS intercomparisons?

Through catalogue (4), through IAEA letters (3), through reports (1), through personal
contacts (3)

Does the information provide the objectives of the proposed intercomparison?

Yes (8), not complete (2), through catalogue incomplete

Does the information provide all elements for a clear-cut decision to participate? (Whv not?)

Yes (7), no (2), the main problem is not having an indication in advance how many
laboratories will analyse a particular nuclide, in particular for radionuclides such as Po-210.
Sometimes, the activities of the samples are unknown and the laboratory can get
contaminated with high activity samples

What advantages have been perceived when the decision to participate was taken?

Brazil
Through intercomparison participation the laboratory may evaluate its analytical performance.

Canada
We participate as part of our analytical Q A program

Chile
The possibility to improve the analytical capability of the laboratory with the technical
support of the IAEA.

Denmark
A check on the reliability of our results

Germany 1
The possibility to control the own measurement results by independent persons or
organizations, comparison with results of other laboratories

Germany 2
None until now
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Ireland.
The decision to participate is based on the matrix and probable nuclides present and on
existing intercomparison/ QA commitments

Malaysia
Very' useful since the AQCS is the only available channel for us to evaluate standard of our
analytical procedures. AQCS we hope will also organised proficiency test

Portugal
An insight into how we stand relative to other labs provides confidence in our methods as
usually we report accepted values.

Spain
Check the quality of the laboratory, test the main difficulties in the lab, control the
capabilities of the technical staff.

Venezuela

To check our accuracy!

2.2 Information on AQCS reports

How is the laboratory informed on AQCS reports?

By mail (8), through the catalogue (1), badly, usually we get only intercomparison reports and
they arrive completely out of time relatively to the analysis

Have reports been provided to the laboratory within reasonable delay after ordering?

Yes (7), no (2), not applicable (2)

2.3 Information on AQCS materials

How is the laboratory informed on the availabillity of new AQCS materials?
Through the AQCS catalogue (11)

Does the accompanying documentation provide satisfactory information on the charucici iMK -
and on the use of AQCS materials? (Why not? If applicable)

Yes (10),

Portugal
Only the information that arrives with the material. More information should be provkk\! in
the catalogs, may be in that way labs like ours would buy more.
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Spain
Yes. But for agreeing in the uncertainties calculation I think that IAEA should provide a
method for calculating them based on the counting and on systematic errors ( pipette, weight,
etc). This method should be written for '"no expert" people, clear and with examples. In this
way all the participants should have similar uncertainties.

Has the laboratory received the materials within the expected delav after placing the order?

Yes (9), sometimes very late (1)

Has the laboratory received the quality and quantities of materials corresponding to the order?

Yes (10)
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3. Participation in intercomparison runs

What is the main motivation of the laboratory to participate in the interlaboratory
intercomparison?

Brazil
Analytical performance evaluation

Canada
This is part of our laboratory QA program

Chile
The optimisation of the analytical capabilities of the laboratory and to increase the credibility
of laboratory service for the national authorities and customers.

Denmark
To obtain an independent check on the quality of our analytical results

Germany 1
Control of calibration accuracy

Germany 2
To compare results and strengthen the laboratories which are involved in training courses
(e.g. IAEA) organised by FTU

Ireland
Participation is a requirement of the Laboratory Quality System

Malaysia
Because AQCS offer the only way for us to counter test our laboratory performance

Portugal
Quality Control and possibility of check performance relative to other labs

Spain
Personal , as the Organisation has clear that the quality is very important but, in my opinion
the efforts for carrying out these objectives are not enough.

Venezuela
To check accuracy

Are the actions required to participate in the interlaboratory run described in a satisfactory
way to the laboratory? ("Why not? If applicable)

Yes (8), no : perhaps they should include how to do a blank sample without the radionuclide
analysed or provide blank samples
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Did the laboratory experience any analytical planning, organisational or timing difficulties in
performing the measurements as required in the AQCS intercomparison?

No (6)
Canada
Timing is sometimes a severe problem. We operate a routine monitoring program, which has
to have top priority. Problems arise when equipment is out of service and during periods
when the sample Joad is high or staff are busy preparing reports.

Chile
Only timing difficulties in the reception of the samples that affect the routine analysis of the
laboratory.

Germany
Time until first deadline was too short for a thorough treatment of the amount of data desired
by IAEA, especially as analysis are done in different institutes and labs have been partly
blocked by IAEA training courses

Malaysia
No, but sometimes we cannot met date line set by the AQCS because of technical problems

Venezuela
Only when the materials are received late!

Are the tables and spreadsheets provided for reporting te results of the AQCS
intercomparison considered to be adequate, easy to understand and well-structured? (Why
not? If applicable)

Yes (7), reasonable (2)

Canada
I believe there have been some problems, but the files were returned to AQCS and copies
were not kept.

Venezuela
No, because they are not the same as we use to report our samples

Is the communication about the reported results in the intercomparison considered to be
satisfactory? (Why not? If applicable)

Yes (10),

Portugal
Barely, additional information on lab's performance should also be addressed and it is not.
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Is the time lapse between the laboratory report, the data verification and the preliminary
statistical evaluation corresponding to the expectations of the laboratory?

Yes (2), no (4)
Brazil
The elapsed time is normally too long

Canada
At times it seems to take too long, but having personally been involved in organising
intercomparisons, I know that delays often are caused by slow reporting of results by the

participants.

Chile
Too short, due to the other duties of the laboratory

Malaysia
No, slight delay on data verification and statistical evaluation

Portugal
No, it usually takes too long

Has the laboratory been informed on the statistical treatments and mathematical procedures
used for the data processing and evaluation?

Yes (7), no (4)

Is the final report on the intercomparison produced bv the Agency within the timeframe
expected by the laboratory? (Why not? If applicable)

Yes (3)

Brazil
No, it takes too long, some times more than one year, to receive the final report

Canada
Sometimes

Ireland
NO, in the event that a problem is identified as a result of participation it would be useful if
the final report was available more quickly after participation

Malaysia
No, slight delay from expected date
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Portugal
No. May be we are usually expecting too much. Time to reply could eventually become also a
QC parameter

Spain
Sometimes the intercomparison arrive in good time but other times not

Venezuela
Never

Is the format, the content and the level of detail in the final report satisfactory for the
expectations of the laboratory'? ("Why not? If applicable)

Yes (7). sometimes (1)

Portugal
Yes, but additional information on labs performance should also be addressed and it is not.

Spain
No. more information about the statistical calculation should be appreciated



Analytical Quality Control Services - Performance Survey Page 10

Conducted by E. De Nadai Fernandes

4. Benefits for the participating laboratory

Did the laboratory's performance in the intercomparison run meet the expectations of the
laboratory staff and management? (Why not? If applicable)

Yes (10), yes but there is always room for improvement.

Has the laboratory's performance in the intercomparison run been the subject of an internal
evaluation, discussion or assessment?

Yes (8), no (2)

Ireland

Yes - Participation in intercomparisons is considered as part of an annual Quality Review.

Had the results of the intercomparison run any consequence in the laboratory such as:

YES NO

- Changes in laboratory management? 2 9
- Increase staff training sessions? 5 6
- Enhance quality awareness of the laboratory staff? 8 2
- Improve calibration procedures? 5 5
- Modify standard operating procedures? 5 5
- Change data reporting procedures and authorisations? 2 7
- Implement validation of methods? 6 4
- Modify claimed accuracy level towards laboratory customers? 0 10
- Increase number of customers serviced by the laboratory? 0 10
- Increase credibility of laboratory services for the customers? 8 2
(Explain "why not" for all cases with "no" answers)

Canada
Performance was adequate.

Denmark
Because our results were generally to our satisfaction

Portugal
Performance was considered already at a good level

Spain

The CIEMAT organisation does not consider as an obligation to participate in these exercises.
only the technical staff see as very important to have an accurate result.
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Had the participation in the intercomparison a positive effect on the staff
motivation and performance?

Yes (9), no (1)

Spain
Yes. A good result always has a positive effect and a bad result motivates for changing . In

both cases increase the staff efforts

What are the main benefits from the AQCS programme to the laboratory?

Brazil
Staff motivation and a performance optimisation for different types of matrices

Canada
Improved analytical QA.

Chile
-Improvement of the analytical capacity
-Increasing of credibility for the authorities and customers
-Better performance of laboratory staff

Denmark
We use the results of our participation in international intercomparisons as documentation of
the (acceptable) analytical quality from our laboratory.

Germany 1
Provide security for the accuracy of measurement results

Germany 2
Receiving reference materials

Ireland
Intercomparison of procedures with other laboratories/Quality Assurance

Malaysia
Improve the confidence and motivation of laboratory staff

Portugal
Additional confidence on the methods used
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Spain

1. To validate the results obtained by the lab.
2. To improve methods for checking uncertainties and laboratory controls
3. To establish methods of better quality control

Venezuela
To check accuracy and provide a SRJvI for further use.

Is the AQCS programme providing services to the laboratory that could not be replaced by
other providers? Which providers would that be. if any?

Brazil
Yes, Tte laboratory also participates in the EMLAJ.S.DOE QAP Program, MAPEP/IDAHO
FALLS/U.S.DOE, PNI/IRD-Brazil Intercomparison Program, BFS/FRG

Canada, Yes

Chile
Commissariat a 1'energie atomique, AMERSHAM

Denmark
No other AQCS programme offers the range of environmental samples in which we are

interested.

Germany l.No

Germany 2, No

Ireland

AQCS is the laboratory's main provider of intercomparison and reference materials. It is
currently unlikely that a comparable range of such services could be obtained from another
source.

Malaysia
Yes, so far no other alternative providers
Portugal

Yes, at least I am not aware of any other provider that could within our budget provide such
services.
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Spain
Yes. But I should appreciate that AQSC programme includes how to handle standards
obtained from NTIS, what is the better way of preserving tracers without loosing
concentrations, how many years is preserved the tracer without loosing its oxidation state
characteristics etc. Weak points of the methods etc, recovery expected for the analysed
quantities . I remember a IAEA report from 1970, very clear written by experts on the marine
radioactivity field. Reference methods for marine radioactivity studies. Technical reports
series n. 118. Nowadays the methods have changed and observations such those of this
methods should be appreciated.

What has been the major disappointment experienced bv the laboratory in the participation to
the intercomparison run?

Brazil
Long time to receive the Results Evaluation Reports

Denmark
We have not experienced any major disappointments in the intercomparison runs

Germany 2
Not yet having heard anything on results since deadline in June 1996

Ireland
Delays in the production of reports

Spain
Once time IAEA send to us a sample without range of plutonium activity. The platinum
electrod was contaminated and all the material has to be thrown out.

Venezuela
The long wait for the final values to check our accuracy
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5. Future scope of the AQCS programme

What kind of candidate reference materials would the laboratory suggest for future
intercomparison runs organised by AQCS?

Brazil
Radionuclide analysis in vegetation, air filters, soil and sediment

Canada
AQCS provides materials that cover the types of samples we analyse, except for water. We
would be interested in intercomparisons of l4C in environmental samples at levels of 1 to 10
times current background levels.

Chile
-Soil from Mururoa Atoll (Cs-137, K-40, Natural Radionuclides
-Milk Powder (Cs-137, Cs-134, K-40, Sr-90)
-Marine Sediment (Natural Radionuclides)
-Water (Artificial Radionuclides, Environmental Levels)

Denmark
Soils, plants, milk, meat, seawater, sediment, biota

Germany 1
Environmental samples (soil, sediment, plant) with natural radionuclides as well as l37Cs

Germany 2
Food samples

Ireland
Tc-99, C-14 and Po-210 in marine biota; Sr-90 in milk.

Malaysia
Airborne particulate matter, lichen, mineral (ilminite)

Portugal
1) Airborne Particles on Filters
2) Mosses for Biomonitoring
3) Higher plants growing in Urban Environments (highly polluted, but non industrial, usually)
4) Animal fluids and/or tissues

Spain

Now the sequential leaching techniques are usual among scientists, material for this kind of
analysis should be provided.
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Venezuela
Radionuclides - Environmental materials

Provide four items were the AQCS programme could improve in organising and conducting
laboratory7 intercomparison runs?

Brazil
1 Offer more matrices per year
2 Offer more radionuclides including Th and U isotopes, Pb-210, Ra-226 and Ra-228 for
example
3 Close contact with the participants via e-mail
4 Introduce an AQCS home page, where the participant could get updated information

Canada
1 Improve the data verification procedure

Chile
1 Faster timing of sending samples
2 Extention of time for the responses by the laboratories

Denmark
1 Include more intercomparisons on Tc-99, Np-237 with many participants
2 Use a quantified evaluation scheme as evaluation of performance (e.g. so-called z-score)
3 Take advantage of the fact that more and more labs use HR-ICPMS and organise
intercomparisons on Pu-240/Pu-239 ratios and mass-spec determinations of long-lived
radionuclides in environmental samples.

Germany 1
1 Shorter time between deadline of sending measurement results and information about
results of intercomparison run
2 The other items are OK in my opinion

Germany 2
Not yet applicable
1 More time for analysis
2 More information on reporting of data and error consideration

Ireland
1 Reduce the time lapse between the start and end of the process (form sample delivery to
production of the final report).
2 Give guidance on which nuclides might be determined in particular samples. This might
help to avoid the situation where after reporting a particular nuclide it is found that very few
other laboratories have done so.
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Malaysia
1 Data evaluation and preliminary statistical analysis should be faster
2 Suggestion for method improvements when there are any outliers of the analytical data
3 Organise proficiency test.
4 Determine the accuracy of the analysis

Portugal
1 timing should be improved
2 additional information on labs performance should be addressed in the final reports

Spain
1 Blanks materials
2 Sequential leaching
3 Uncertainties calculations
4 To create internet lab communications. Web interactive sheets, etc.
5 To provide very low activities concentrations
6. A better definition of MDA calculations for samples where the statistical counting is below
seven events ( binomial distributions ).

Does the laboratory have suggestions to improve the layout, the content, the timeliness and
the availability of the AQCS catalogue.

Brazil
Those information could be available through the Internet (home page and e-mail)

Ireland
Make the catalogue available through the Internet - possibly using the IAEA WEB site.

Malaysia
No, I think all are adequately prepared

Portugal
More detailed information on the material should be provided

Spain
Yes, computer reception

Would the laboratory participate in proficiency tests organised within the framework of
AOCS?

Brazil
Yes, our laboratory is always interested in the participation on those tests
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Canada
We have participated in the past and would be interested in the future if the samples and

analytes meet our needs.

Chile, Yes

Denmark, Yes

Germany 1, Yes

Germany 2

Depending on time demand

Ireland
In principle the laboratory would be interested in participating in such tests- However it is not
fully clear to the laboratory what is proposed. What would the benefit be, for example, over
the use of Certified Reference Materials ?

Malaysia, Yes

Portugal, Yes

Spain, Yes, of course

Venezuela, Not sure?

What materials should be considered for distribution through AQCS in such proficiency
testing?

Brazil
Vegetation, milk powder, soil, sediments and air filters

Canada
Radionuclides in soils, sediments, vegetation, dried foodstuffs, etc.

Denmark
Soils, plants, milk, seawater, sediment, biota

Germany 1
Environmental samples (soil, plant)

Ireland
General environmental materials
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Malaysia
Airborne participate matter, lichen, sediments

Portugal
It strongly depends on the specific aims of the test, I doubt all points can be tested in one
single test

Spain
Air, soil, sediments, tap water, sea water, biological material
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RESOURCE PROFILE
AQCS RESOURCES ACCORDING TO PROGRAMME AND BUDGET 1999-2000

Responsible
Division

RPIC-RIAL
RPIC-RIAL
SUBTOTAL

RIML
RIML
SUBTOTAL

RIHU-RIAL
RIHU-RIAL

SUBTOTAL

RIAL

TOTALS 4

Project

G.5.04
F.4.04

F.1.03
F.3.03

E.4.02
E.4.03

L.1.05

7

Budget
in 1000$

Regular Extra Combined
$ 404

233
637

123
141
264

43
86

129

376

$ 1406

$ 0
0
0

0
300
300

0
0
0

0

$ 300

S 404
233
637

123
441
564

43
• 8 6

129

376

$ 1706

Staff
P-staff GS-staff Combined

1.5
0.8
2.3

0.3
2.3
2.6

0.1
0.3
0.4

0.7

6

3.7
3.5
7.2

0.7
3

3.7

0.2
0.2
0.4

2.5

13.8

5.2
4.3
9.5

1
5.3
6.3

0.3
0.5
0.8

3.2

19.8


