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9.8 Seibersdorf, IAEA Laboratories, Chemistry Unit

SUMMARY REPORT OF THE NAAL PARTICIPATION IN THE REGIONAL TC
PROJECT RER/2/004

1. BACKGROUND INFORMATION

The Chemistry Unit of the Agency's Laboratories Seibersdorf has long been addressing
issues of quality assurance and quality control; mainly through the preparation and
characterization of the IAEA AQCS reference materials and the organization of world-wide
laboratory intercomparisons. As early as 1994, the Unit had prepared the first draft of its quality
manual, which was supported with a number of written procedures and forms. However, at this
time early stage the system was still far from meeting the requirements of a formal quality
system.

At the end of 1995, the Agency's Laboratories Seibersdorf, together with their
counterparts in the Programmatic Divisions in Vienna, agreed to introduce a comprehensive
quality assurance system for all their measurements, products and services. The ISO 9000:1994
series of standards was selected as the quality system model for products and services provided,
while ISO Guide 25 was selected as the standard for measurements and calibrations. This
decision appeared formally for the first time in the Agency's Programme and Budget for 1997
and 1998. (The Blue Book 1997/1998, page 222). As a result, a dedicated effort was initiated in
1997 to establish a quality system in the Chemistry Unit and a Quality Co-ordinator was
appointed.

Further impetus to this task was provided as a result of the decision of the Advisory Group
Meeting (AGM), held in November 1997, to include the Chemistry Unit as one of the regular
participants into the IAEA RER/2/004 project. The intent was to accelerate the implementation
of the quality system in the Chemistry Unit by assuring appropriate management commitment,
setting dead lines and by provision of additional guidance and training for the quality related
issues. The support provided through the RER/2/004 project covered:

• two staff each attending two training courses on the implementation of a quality system
for nuclear and nuclear related techniques

• two external audits to evaluate the quality systems and give advice for improvement
• one internal auditor workshop covering the audit according to ISO standard 17025
• regular feedback and advice on the progress reports

2. CONCERNS AND EXPECTATIONS

There was a lot of concern expressed by the manager and staff of the Chemistry Unit due
to the lack of manpower, the existing workload and number of high priority tasks, which
combined with the strict deadlines within the project could lead to poor implementation or
possible failure. The following arguments were put forth to support the case for participation

• implementation of the quality system was a task in the "Blue Book" and therefore a
required activity

• the number of trainees requesting training in QA/QC was increasing
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• documentation on CU methods was already required as a support tool for 'on the job'
training of fellows

• the additional training on QA/QC would help accelerate the implementation process
• CU would gain objective evidence for the quality of the work it performed
• and last, but not least: the IAEA Laboratories should operate at a high quality level, thus

fulfilling quality requirements set out in the international quality standards and thus also
set the example for its Member States

Although the success of the project was in doubt, it was expected that the progress gained in
implementation due to the additional QA training, the external auditors' input and through RER
report evaluations, far outweighed the risks and negative impacts of failure. After due
consideration, it was decided that the CU would participate even though it meant implementation
at a rate lower than could be expected with sufficient time and manpower.

The following techniques were selected for participation in the project:
- y-spectrometry
- radiochemical analysis
- a and p counting.
In addition preparation of procedures, instructions and forms of a general nature within the
Chemistry Unit quality system were included in the project framework.

The following Chemistry Unit Staff Members were fully committed to the project: Ms. Lisa
Zeiller (Quality Co-ordinator), Mr. Marek Makarewicz (y-spectrometry), Mr. Josue Moreno
Bermudez (a-, P-couting and radiochemistry), Mr. Andreas Torvenyi (general), Mr. Gyula Kis
Benedek (Sr-90 analysis), and Mr Kerry Burns (Unit Head). In addition, the preparation of the
proficiency test samples in the framework of the RER/2/004 project was the responsibility of Mr.
Zbignew Radecki, (Chemistry Unit Staff Member responsible for AQCS and related matters).

3. PROBLEMS

Many problems were encountered in the course of implementation and some of them
could have been easily resolved if sufficient staff would have been available. The major
problems were the following:

3.1 Lack of manpower

The lack of manpower is a chronic problem, which severely impacts on the whole
implementation process of the quality system. This manifests itself mainly in the form of a lack
of documentation: method validation reports not prepared (although many tests were performed
in the establishment of reliable methods, they were never summarized and finalized for the
validation document); lack of documentation on methods and QA/QC actions already in routine
use. This lack of documentation would create serious problems if and when staff leave the IAEA
(e.g. retirement or due to the rotation policy).
The lack of manpower is a chronic problem and would require a major reallocation of resources
to the CU from other sources in the IAEA's budget and programmes. This reallocation is outside
the control of Chemistry Unit. The higher management needs to be made aware about the
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diversity of work, which is performed in the Chemistry Unit and the problems created by over-
commitment.

3.2. Diversity of work

The work in the Chemistry Unit is very diverse. This diversity complicated the
implementation because a considerable amount of the work carried out in the Unit is not routine
and is only performed once. Under these conditions, preparation of QA documentation on
methods and procedures is often in direct competition for staff time needed for preparation of
samples, evaluation of data, and drafting of reports as well as training of fellows. To further
complicate the situation, the working environment is very dynamic with frequently changing
priorities depending on sudden and urgent requests from senior management and Member States.
Under these conditions, it was difficult to allocate staff time on a consistent basis to ensure a
concerted effort on QA. As an example of the diversity of the work, a representative but not
exhaustive list of tasks performed by the 11 staff members in the Unit follows:

• Trace element analysis with ICP-OES, AAS, ICP-MS and INAA (these tasks were not
covered in the RER project)
• Alpha/beta radiochemical analysis as well as gamma measurements
• Expert missions, sampling campaigns/in situ' gamma measurements and training ('on
the job' or as lecturer)
• Organization and execution of group fellowships in alpha, beta, and gamma
measurements
• Preparation, characterization, and distribution of IAEA Reference Materials (not included
in RER project)
• Preparation of IC (intercomparison) and PT (proficiency test) materials, and organization
of the IC and PT tests and evaluation of the results

Given the situation above, the initial focus for the implementation process was placed on the
organization of the Chemistry Unit, the documentation of methods and the systematic
documentation of quality control measures.

3.3. Environmental conditions

The environmental conditions improved significantly for the radiochemical group during
this project due to the additional space allocated to the CU. This additional laboratory space was
completely refurbished and a climate control system was installed. The alpha spectrometry
systems, liquid scintillation counters and gas proportional counters of the Unit were now
installed in a clean, climate controlled room, free of corrosive chemicals and possible
contaminants. Additional QC measures (QC standard checks, control charts, temperature and
humidity monitoring) implemented after the relocation to the new laboratory alerted staff when
environmental conditions were affecting equipment performance.

3.4. Trainees

One of the responsibilities of the CU is to provide training for fellows from Member
States. The vast majority of fellows trained in CU during this RER project received their training
in the field of radiochemistry and gamma-spectrometry, which were the areas of focus of the
project. The RER project and training were thus in direct competition for the same staff
resources. The external auditors, in both audits, happened to choose the audit time when the
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relevant CU staff were heavily committed to training fellows and were involved in analyzing
high priority samples requested by a Member State. This timing of the audits aggravated the
staff concerned as they already felt over-committed and did little to improve staff opinion and
motivation concerning the benefits of QA.

In both audits, the auditors noted that fellows were using the same equipment as CU staff
used for their analyses. The auditors suggested that separate equipment be purchased and
dedicated to training fellows, however this would require that the Department of Technical
Cooperation purchase this equipment as the CU budget is totally inadequate to fund such a
purchase.

It should be pointed out however that trainees were not always a liability concerning the
implementation of QA in the CU. The staff of CU decided to employ the trainees in preparing
some of the QA documentation on methods and procedures that they were being trained on. This
had the dual advantage of saving staff time for the documentation and provided a practical
exercise in procedure writing for the fellows.

3.5. Poor quality standards for calibration and proficiency test samples
One problem encountered was caused by the poor quality of standards purchased from

well-known and, in some cases, certified suppliers and could have been avoided by careful
checking of the product quality upon delivery. Although a procedure for initial checking is under
preparation and will be implemented this will not eliminate the main cause for this non-
conformity which is again lack of manpower.

4. ACHIEVEMENTS

The CU made reasonable progress in the implementation of its QA system during the two
year span of the RER project. Besides the increase in the number of QA related documents and
standard procedures, significant progress and benefits were noted in the following areas:
preparation and utilization of control charts, improved knowledge and awareness of QA issues
and requirements, improved communication among members of the CU, better organization of
some work and tasks..
Figure 1 shows the development in documentation in the form of procedures, instructions and
forms (PIFs). The number of active and draft PEFs have steadily increased.
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Fig. 1: Development of QA documentation during the
project
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Figurel: Development in documentation of procedures, instructions and forms (PIFs).

One feature of the figure that stands out is the number of draft PIFs. This reflects the dedication
and concerted effort of staff during the second year to prepare these documents. Careful review,
editing, revision and comment by staff and the manager however, can and does introduce
significant delays until final approval and release of the documents.

The steady progress in implementation, was clearly reflected in the increasing marks the
auditors gave to both the progress reports and audit reports. Figure 2 shows the improvement
starting after about 9 months but mainly after the second workshop in Riga. This workshop was
considered timely and useful by the participants as it clarified terminology, (e.g. explained the
meaning of 'quality indicators' which were requested for the reports) addressed specific technical
issues that were known to be a problem (e.g. method validation and uncertainty budget).
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Fig.2: Implementation rate during RER project

Figure 2: Progress in auditors' rating of progress reports and audits

Although the best rating CU achieved for the project was 99 points for the last report
(equal to 92 % implementation rate) the lower rating assigned by the auditors for the last audit
more closely reflects the true situation because the former is a paper study while the latter is a
rigorous review of both the technical and managerial capabilities and framework. It must be said
that throughout the project, the CU consistently scored higher marks on the technical side
compared to the managerial side. The audits clearly identified gaps and possibilities for
improvement in a number of areas, but were considered especially valuable at identifying
shortcomings and areas for improvement in the management operation.

The high marks assigned by the auditors for technical competence were borne out by the
performance of the CU staff in the proficiency tests which were excellent; all z values were
smaller than one and the acceptance criteria were met for all results except one (Am in IAEA/2).
This was an important and noteworthy achievement as it clearly demonstrated that the IAEA was
indeed a center of technical excellence for radionuclide measurements, that it had well qualified
staff capable of carrying out accurate and precise radionuclide measurements and that it was in a
position to meet its mandate concerning the transfer of this technology to meet the needs of its
Member States.

These excellent results supported the opinion of the auditors stated during the first audit
that the technical quality of the analysts is beyond any doubt.

The increasing number of trainees and man months of training performed during the
project time reflects the increasing recognition that the IAEA Member States and the Department
of Technical Cooperation have of the quality of training provided to fellows by staff of the CU.
Although this increased training support was at times at odds with the QA needs for this project,
it must be said with some sense of pride that at no time was the quality of the former
compromised for the quality of the latter and vice versa. (Figure 3).
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Figure 3: Number of fellows trained in the Chemistry Unit of PCI

5. REASONS FOR SUCCESS

Based on the results of the audits and scores from the progress reports, the CU participation
and performance must be considered extremely successful. The main reasons for this were

• the high standards, excellent qualifications, motivation and personal commitment of the
CU staff members

• teamwork and good communication
• the additional training provided during the workshops
• the adherence to the deadlines of the project

6. FUTURE PLANS

At this time, the Chemistry Unit has no firm plans to move towards certification and
accreditation. However it intends to address the gaps and deficiencies identified in the audits and
continue to make progress towards fulfilling the requirements of ISO 17025.

It is planned to continue with internal audits and to hire external auditors at regular
intervals to check the status and health of the QA system against the ISO 17025 standard
requirements.

7. CONCLUSION

From the point of view of the CU, this RER/2/004 model project was a great success. It
supplied the tools for the implementation of a quality system in the form of training (related to
ISO requirements and their practical realization), feed back after audits and progress reports, and
personal discussions on specific problems during the workshops. The responsibility to use these
new tools and developments rests with the staff of the CU as it does with the other laboratory
participants, and although the Chemistry Unit is still missing some of the requirements for an
accreditation, many steps in the right direction were taken and many improvements were made.
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