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EXECUTIVE SUMMARY

Background
The Chernobyl accident in 1986 raised many concerns in countries throughout

the world regarding the detection of contamination events, the control of contaminated

foods, and the need to develop associated legislation and perform environmental

monitoring and radioanalysis. Some countries in the Middle East approached the

Agency with these concerns and a regional project (RER/9/003, Environmental

Monitoring in the Middle East) was established in 1987.

The project was conceived on a regional basis to provide a flexible vehicle that

would ensure that the activities carried out were co-ordinated among participating

countries so as to reach their full potential. Additional resources were made available

in some countries from national projects. This approach was used to complete the

development of the essential skills needed to sustain project achievements following

termination of the Agency's support.

Scope of the Project
This regional project was initially concerned with measuring background

radiation levels in the countries involved and with the development of their

radioanalysis capabilities, particularly gamma spectrometry and radiochemistry.

Subsequent extensions to the project progressively placed more emphasis on the

provision and maintenance of an Early Warning Environmental Radiation Monitoring

Sytem (EWERMS), as well as on the communications systems to a central control

station to allow remote access to the acquired data. Because of the deficiencies of the

first system, both the design and the supplier had to be changed during the course of

the project, and two types of monitoring devices plus new control software were

expected to form an acceptable integrated network in each country. The addition to

the project's objectives and the definition of additional activities were decided over

time at a series of regional co-ordination meetings. This project is due to end in

December 1994.
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Scope of the Evaluation
The Middle East and Europe Section, Division of Technical Co-operation

Programmes, requested this long-running regional project to be evaluated prior to its

closure. This evaluation sought to determine not only the impact of the project, but

also the efficiency and effectiveness of the regional scheme adopted. The evaluation

was required specifically to address a set of points which are defined in the Terms of

Reference (see Annex A), and was based on a thorough review of the project's files,

on interviews with the project and technical officers involved, on the responses to

questionnaires sent to all participating countries, and on field visits to Iran and Jordan.

Project achievements

Overall, this regional project has delivered a range of useful tools to all

participating countries. More specifically, the following has been achieved:

• This project contributed significantly to the forging of co-operative technical

links at the regional level.

• Significant awareness about radiation emergencies and basic response

plans exist now in the countries visited with respect to warning signals

received from the EWERMS.

• As intended, the local environmental radiation levels were determined and

the TLD systems supplied continue to be used, often for different projects

(e.g. investigating dose rates in localised areas with a high natural

background).

Findings
During the course of this regional project, a series of workshops, meetings and

expert missions were conducted and equipment was provided to address all of the

project's objectives. The implementation of individual tasks was timely and efficient.

A second EWERMS system was provided to participating countries, which is

capable of utilising most of the hardware from the first Remote Monitoring Stations

(RMSs), but the controlling software is yet to be delivered in a workable form to meet

the minimum technical requirements. There is a high risk of not meeting the target

date for completing this task.
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Those aspects which have contributed to or hindered the achievement of the

project's objectives are sub-divided for clarity into each of the main aspects addressed

in this evaluation.

Relevance

Of the project activities, only the use of radioanalysis to monitor the

environment and foodstuffs, particularly food imports, continues to be a priority for the

countries in the region. However, the existing radioanalysis capabilities of some

countries need improvements. On the other hand, it was determined, both through

the questionnaires and during the field visits, that low priority is presently being

assigned to the further development and /or improvement of the early warning network

in the individual countries.

Efficiency

The efficiency of the project was affected by poor project design and

management weaknesses, and by a lack of co-ordination in some countries

concerning the use of existing radioanalysis capabilities. Some of these aspects are

highlighted below:

• The eight countries that participated in this regional project have a basic

EWERMS capability. However, since the components of the network were

supplied in equal amounts to the various countries, regardless of their size,

the level of coverage is uneven, and for some of the recipient countries the

density of coverage of their territory remains insufficient.

• The need to purchase a second EWERMS, a complex task involving the

design of software and hardware, as well as delays in implementing the

new system by the second supplier, emphasize some of the weaknesses in

the management of this project.

• All countries have a gamma spectrometry capability, but in some of them

its availability is limited due to difficulties in obtaining sufficient quantities of

liquid nitrogen.

• A range of radiochemistry techniques and equipment are available to each

country in the region. However, some local logistical problems (e.g. poor

co-ordination between institutions) prevent all the equipment from being

used on a routine basis by some national counterparts.
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Effectiveness

The effectiveness of the project was jeopardized by the lack of a specific

project plan and by poor project control mechanisms. This led to the unplanned

build-up of objectives which were agreed upon in regional co-ordination meetings,

without a planned balance of the resources needed for the different activities.

Some specific weak aspects are listed below:

• In the latter part of this regional project, most efforts were placed on the

EWERMS to the detriment of radioanalysis related activities.

• With regard to the development of radioanalysis capabilities in participating

countries, neither the required measurement objectives nor the initial

conditions in each country were clearly specified. Consequently, the

project activities did not always foster an appropriate application of

resources to meet the practical needs of participating countries for the

radioanalysis of environmental samples, nor did it encourage the utilisation

of existing capabilities to respond effectively to all types of contamination

events in food, water or air.

• Reporting of co-ordination meetings and of general progress has not been

used to full effect in the monitoring of this regional project.

Sustainability

The shortage of trained staff for maintenance and software in some countries and

the unavailability and high cost of some spares are factors which pose a risk to the

sustainability of the project.

Recommendations
The recommendations arising from this special evaluation are summarized

below and can be divided into three categories: project specific recommendations;

recommendations related to the Agency's policies and procedures; and

recommendations identifying opportunities for future co-operation.

PROJECT SPECIFIC
Project-specific recommendations address the need to complete effectively the

provision and the continuous maintenance of the EWERMS and to assist some of the
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participating countries in sustaining a balanced approach to environmental

radioanalysis.

1. If the current software suppliers cannot fulfil the existing contract, it is

recommended that the latest version of the source code be obtained by the

Agency, and that steps be taken for one of the participating countries to

complete the programming task, with expert assistance to be provided by

the Agency, if necessary.

2. The Agency should consider supporting national projects in the Middle East

to ensure that a balanced and sustainable radioanalysis capability is

established to enable the relevant authorities, according to the criteria

defined by each national regulatory framework, to protect the population

against the effects of consuming contaminated food, air and water.

POLICIES AND PROCEDURES
Some of the findings of this evaluation point at deficiencies in the design which

could have been avoided if adequate working procedures had been available. It is

common practice in many organizations to have working procedures to ensure the

technical quality and the traceability of the project and to provide a quality framework.

Since project RER/9/003 is close to being completed, the following

recommendations are meant to contribute to the future improvement of the monitoring

and implementation process.

Project design

3. Projects should be clearly designed and defined in a set of standard

documents, which should constitute its backbone and be independent from

the project files, the purpose of which should be to record day-to-day

business. Further, the Agency should consider defining criteria which

categorise projects as being "simple in scope, readily implementable and

fitting within a standard pattern of activities". In relation to these criteria,

projects would be divided into two categories:
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(a) Projects which meet these criteria would have documentation

following a standard form (to be developed). This set of

documents should be simple to apply and to adapt to each

specific project by modifying specific data. This documentation

would constitute the backbone of the project.

(b) Complex projects should be the subject of a pre-initiation

review, which would seek to define the relevant documentation,

activities, time schedule, achievement milestones, deliverables

and expected outputs for each specific project. External

professional assistance and training could be made available to

project and technical officers to perform these tasks according

to the nature and complexity of the specific project.1

Manpower development

4. As part of the requirements established at the outset of the project, it is

important that the nature, timing and extent of manpower resources that

the recipient of assistance would be expected to commit, train and make

available to the project, be clearly defined.

Management and information for regional projects
5. It is recommended that the management of regional projects should be the

sole responsibility of the Agency and that it should not be delegated to the

1 In particular, for a project of this nature, the following approach for structuring documentation is usually
adopted:

• Definition of overall objectives - listing the main aims of the project, the basic philosophy of
approach to solving the known problem and stating the initial conditions and desired
achievements.

• Project specification - giving an overall project technical description, identifying the main
tasks to be performed, describing how these tasks will be co-ordinated to meet the project
objectives, setting down the means of controlling the project and defining the expected
outputs.

• Definition of the specific steps within each task, i.e. each step necessary to achieve the
project objectives.

• Technical specification documents for individual components.
• Time-schedule for the project - collating all information on tasks, listing achievement

milestones, identifying critical paths, allowing confirmation that the project will meet the
desired objectives in an acceptable period.

• Progress reports and reviews - quantitative reporting of achievements at an appropriate
level of detail and comparison with the expected outputs and time schedule.

• Modification records - giving the background behind all changes to the project, including
objectives, tasks, deliverables, milestones and time schedules.
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regional co-ordination meetings. Project activities, the project's schedule,

milestones and budget control should be the responsibility of the Agency's

Project Officer, as it is the case for national projects.

6. Information related to the equipment supplied to participating countries

through regional projects should be specified in more detail in the Full

Project Status Report, including breakdowns of what has been delivered on

a country-by-country basis, to contribute to the better monitoring of such

projects.

Contracting practices

7. The Agency's criteria for the selection of subcontractors should be

reviewed to ensure that not only the competence of the tendering

organisations is taken into account, but also the availability of resources

with regard to manpower, production, financial and liability insurance, to

cover the proposed contract to completion. General commercial contract

conditions could be generated to complement these criteria to cover

essential aspects, such as technical specification of the product,

deliverables and acceptance criteria.

Utilization of evaluation findings

8. In order to make full use of the findings of evaluation reports, and thereby

maximize the efficient deployment of Agency resources, it is recommended

that a data base of evaluation findings be made available, preferably via a

relational data base, to assist the project review process suggested in

Recommendation 3(b).

OPPORTUNITIES FOR FUTURE CO-OPERATION

This last group of recommendations is designed to contribute to the

reinforcement of the good regional co-operation that was established as a result of the

project, suggesting ways to consolidate regional efforts to sustain the EWERMS and

radiochemistry capabilities, and to encourage Middle Eastern participation in larger

international exercises.
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9. Following completion of project RER/9/003, countries in the Middle Eastern

region should continue to sustain the regional collaborative links that were

established through this project by maintaining communication between

countries, particularly with the purpose of exchanging experiences and

relevant information.

10. The Agency should encourage national counterparts in the Middle Eastern

region to participate fully in the annual intercomparison exercises, which

include the feedback of technical expertise, as arranged by the Seibersdorf

Laboratory: inform Member States of the exercises, on their objectives and

specifications, and provide support concerning eventual deviations in the

results obtained.

11. The Agency should encourage the development of a number of centres

within the region which would provide support services on quality control,

measurement techniques, training, consumable supplies and equipment

maintenance for one or more aspects of regional project RER/9/003,

Environmental Monitoring in the Middle East.

12. The development of support centres, as indicated in Recommendation No.

11, could be undertaken within the framework of a regional co-operative

agreement along the lines of the existing agreements for Asia and the

Pacific (RCA), for Latin America (ARCAL) or for Africa (AFRA). It is

therefore recommended that the countries in the Middle East consider the

establishment of such a regional agreement. Such an agreement, which

should preferably be of an intergovernmental nature, would provide

participating countries with an umbrella programme under which well

focused and well co-ordinated projects meeting the real needs of the

region, could be implemented.

KEYWORDS: Project control; Project documentation; Technical specification; Communication
net-works; Early Warning; Environmental radiation; Contamination; Radioanalysis; Gamma
spectrometry; Radiochemistry; Intercomparisons; TLDs; Supplier manpower resources;
Maintainability; Sustainability.
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I. INTRODUCTION

1.1. BACKGROUND
Regional projects are an integral part of the Agency's technical co-operation

programme and fulfill a number of important functions. First, they are meant to provide

the essential flexibility that ensures that the activities carried out through individual

country projects are co-ordinated and reach their full potential. Secondly, they may seek

to strengthen the co-ordination of all Agency support to the region through technical co-

operation activities, on the one hand, and through regional co-ordinated research

programmes, on the other. Finally, through regional training courses, workshops,

seminars and co-ordination meetings, they provide national counterpart staff in the

region with a framework for sharing and discussing experiences and common problems

and for establishing personal contacts across national boundaries, thus relieving some

of the isolation in which counterpart institutions sometimes have to work. The value of

regional collaboration among countries with similar levels of industrial and scientific

activity, with the consequent pooling of knowledge and resources, gave rise to the

Agency's regional projects, designed to complement the national ones. As regional

arrangements provide the advantages of close communication and collaboration

between scientists and specialists, regional projects have contributed to the faster

development of nuclear science and technology within a region.

The first regional technical co-operation activities in the Middle East started as

early as the 1960s and consisted primarily of training courses and the services of

regional advisors. The first regional projects were funded by the UNDP and covered

different topics, such as nuclear energy manpower training, industrial applications of

isotopes and training of technicians in water resources. The first regional TACF-funded

project for countries in the Middle Eastern region, RER/5/002, Nuclear Applications in

Agriculture, was approved in 1985, and sought to provide advice to participating

countries on the formulation of mutation breeding programmes and on the establishment

in the region of special facilities for mutation techniques. Other regional projects in the

Middle East approved since then deal with subjects as varied as manpower

development, radiopharmaceuticals, food irradiation, isotope hydrology and radiation

protection. In total, countries of the Middle Eastern region have participated in 13

Agency regional Technical Co-operation projects for a total value of $6.8 million.
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As a result of the Chernobyl accident and after consultation with other Arab

countries in the Middle East, a proposal was made to the Agency in July 1986 by the

Jordanian Ministry of Energy and Mineral Resources, which led to the Agency's

Department of Technical Co-operation decision to establish a multi-year regional project

on "Radioactive Environmental Surveillance" for Arab countries in the Middle East, Syria,

Saudi Arabia, Jordan and Iraq accepted the draft project description which was

proposed by the Agency and was approved as a project by the Board of Governors for

1987-1988. This formed the start of the project under this special review, RER/9/003.

Cyprus, Iran, Lebanon, Turkey and the United Arab Emirates joined the project at

subsequent dates when this project was renamed as "Environmental Monitoring in the

Middle East". Iraq has not participated in this project since 1990.

Through implementation of the project it was sought to co-ordinate

environmental monitoring efforts in participating Member States. The project focused on

the determination of radiation levels in the local environment, which had become a

central issue after the Chernobyl accident. An automatic Early Warning Environmental

Radiation Monitoring System (EWERMS), comprising a network of monitoring stations

connected by telephone, radio or land lines to a central facility to give appropriate

warning of unusually high radiation levels, was selected and adapted for installation in

recipient countries. The monitoring of foodstuffs, including imports, was also included in

the project's objectives as this was also a major issue following the Chernobyl accident.

The Agency was requested to assist national institutes to set up radioanalysis

laboratories for measuring radioactive contamination in food and water, specifically

including a gamma spectrometry capability. Some countries obtained support to

achieve these objectives via national projects which were co-ordinated with this regional

project.

1.2. REASONS FOR THE EVALUATION
The evaluation was conducted upon request by the Middle East and Europe

Section, Division of Technical Co-operation Programmes. The decision to carry out this

evaluation was not only motivated by the desire to know what the impact of the project

has been in participating countries, but also by the need to assess the efficiency and

Page 2



effectiveness of regional projects in the Middle East and Europe region with the purpose

of improving the implementation of such projects, thereby increasing their impact in the

Agency's recipient Member States.

More specifically, this evaluation sought to determine the following:

The project's impact to date on the overall level of national and regional

capabilities for environmental monitoring;

The efficiency and effectiveness of the assistance provided through this

project by the Agency;

The extent to which regional co-operation has developed in support of

the project;

The sustainability of the assistance provided in view of the forthcoming

closure of the project;

Any persistent obstacles or bottlenecks which influence the effectiveness

of international assistance, including steps which might be taken to

lessen their impact;

The major specific areas where international assistance appears to be

required (on a regional and national basis).

The evaluation also sought to determine the situation with regard to the following

points:

Was a network of instrumented field stations for monitoring radioactivity

established in all participating countries?

• Were gamma spectrometry laboratories for measuring radioactive

contamination in foodstuffs, water, soil, etc. established in the countries

that did not have them at the time of joining the project?

How did the project contribute to establishing national and regional

capabilities for making environmental radiation and food contamination

measurements?

Was the regional approach adopted to implement this project the most

appropriate strategy for the project under review to meet its objectives?

The evaluation mission was carried out by one outside expert and two Agency

staff members:
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Dr. Stuart J. Strachan, RM Consultants, UK, outside expert in

environmental monitoring.

Ms. Silvia Alamo, Head of the Evaluation Section of the Agency's

Department of Technical Co-operation.

Ms. Maria E. Bermudez, staff member of the Evaluation Section of the

Agency's Department of Technical Co-operation.

1.3. STRUCTURE OF THE REPORT
The evaluation report for the special review is divided into three main sections.

Chapter II, "Performance of the Project", describes the project, including its objectives,

inputs, and expected outputs; its design, management of the project, implementation,

outputs and lastly, the role of the Agency's contribution. Chapter III, "Evaluation

Findings" describes the extent to which project objectives have been achieved so far;

presents findings on the management of the project; on its impact on the overall level of

national and regional environmental monitoring activities; and the sustainability of the

assistance provided, including the availability of national and regional infrastructures.

Finally, a list of conclusions and recommendations is found in Chapter IV; the latter

cover project specific issues, policies and procedures governing the implementation of

regional projects, as well as suggestions for future co-operation in the area of

environmental monitoring in the Middle East.

There are six annexes to the report. The terms of reference of the evaluation

are found in Annex A. Annex B offers a description of the evaluation, including the

methodology used, the composition of the evaluation team and the limitations of the

evaluation. Annex C contains the questionnaire that was sent to project counterparts in

participating institutions prior to the evaluation mission, which also served as a basis for

discussion during the course of the mission itself. Annex D provides a summarized

description of the project's activities, as they were reported at the various regional co-

ordination meetings that were held during the course of the project. Finally, annexes E

and F cover the evaluation timetable and the list of people seen in the countries visited,

respectively.
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II. PERFORMANCE OF THE PROJECT

//. 1. PARTICIPATING INSTITUTIONS
As mentioned above, the countries which still participate in this project are the

following: Jordan, Saudi Arabia, United Arab Emirates, Syria, the Islamic Republic of

Iran, Turkey, Lebanon and Cyprus. Several countries have joined the project during its

course, the most recent being Lebanon. Iraq was one of the original participating

countries in this project, but its involvement ceased with the political decision to withhold

technical assistance to that country as a consequence of the Gulf War in 1991. Some

observers from Afghanistan attended a project meeting in Iran.

The participating institutions are listed below with their date of entry to this

regional project:

Atomic Energy Organization Of Iran, Teheran (AEOI) - 1990

Ministry Of Energy And Mineral Resources, Amman (MEMR) - 1987

Ministry Of Electricity And Water, Kuwait (MEW) - 1990

King Abdulaziz University, Jeddah (KAU) - 1988

King Abdulaziz City For Science And Technology, Riyadh (KACST) - 1988

Syrian Atomic Energy Commission, Damascus (SAEC) - 1987

Turkish Atomic Energy Authority, Ankara (TAEC) - 1990

Ministry Of Health, Abu Dhabi (MH-AD) - 1988

Ministry Of Health, Dubai (MH-D) - 1988

Nicosia General Hospital, Cyprus (NGH) - 1990

National Council for Scientific Research (NCSR), Lebanon - 1993

American University of Beirut, Lebanon - 1993

11.2. DESCRIPTION OF THE PROJECT
The Chernobyl accident prompted a meeting of institutions from Arab countries

to discuss their needs for environmental monitoring and an early warning system

(EWS). In July 1986, a request for assistance was submitted to the Agency's Middle

East and Europe Section on behalf of Jordan, Egypt, Syria, Iraq and Saudi Arabia to

establish a regional environmental radiation monitoring network. As a result of this

request, the Department of Technical Co-operation decided to establish a multi-year

Page 5



regional project on "Radioactive Environmental Surveillance" for Arab countries in the

Middle East. A draft project description was prepared and sent to Syria, Jordan, Saudi

Arabia and Iraq for their approval.

The proposal was accepted by the countries concerned and the project,

Environmental Monitoring in the Arab Middle East, was approved by the Board of

Governors for 1987-1988, thus initiating the regional project now known as Project

RER/9/003, "Environmental Monitoring in the Middle East".

II.2.1. Objectives

The original objectives of this project were defined at the time of the project's

approval (1987) as follows:

• To determine radiation levels in the local environment (which requires the

establishment of a network of instrumented field stations for monitoring

radioactivity in certain areas); and

To identify and measure particular characteristic radionuclides (which

requires the establishment of gamma spectrometry laboratories for

measuring radioactive contamination in foodstuffs, water, soil, etc.).

In 1989-1990, a third objective was added to the project, namely

To develop capabilities in the countries for making environmental and

food contamination measurements.

However, for the period 1991-1992, the objective of the project was stated in less

specific terms to simply be,

To co-ordinate efforts in the monitoring of environmental radiation in the

countries of the Middle East.

As a result of a regional co-ordination meeting held in Teheran in 1991,

participating Member States requested the expansion of the project's objectives to

include the determination of radiation levels in the environment and the identification and

measurement of all types of radionuclides in foodstuffs, water, air and soil. The project's

objectives were therefore redefined as follows:

To expand existing and install new early warning environmental radiation

monitoring systems (EWERMS), and
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To improve the capabilities of participating countries for environmental

radiation measurement and analysis.

To achieve the project's objectives, it was proposed to carry out the following

activities:

• Determination of radiation levels in the local environment:

0 To establish a network of field stations where TLD chips will be

placed for a permanent control of radiation levels; and

0 To establish a network of field stations where portable (field) radiation

detectors will be located to allow for readings of the radiation levels

when necessary and for checking the radioactive contamination in

selected areas.

• Identification and measurement of particular radionuclides:

0 To establish, where it does not exist, a gamma spectrometry

laboratory for the measurements of radioactive contamination in

foodstuff (especially in milk and meat), water, soil, etc.

0 To establish a network of radiochemical laboratories where

radiochemical separations of certain characteristic radionuclides can

be done.

The Agency was to provide expert services, equipment, training and assistance

for the organization of regional meetings.

The intended target groups and beneficiaries of the project were:

The staff of the counterpart institutions in participating countries, who will

benefit from the technology transferred through the project by increasing

their capabilities for the application of specialized techniques in

environmental monitoring; and

The population in general, who will benefit from the timely knowledge

about radiological emergencies.

II.2.2. Project inputs

Project RER/9/003, "Environmental Monitoring in the Middle East", was first

approved by the Agency's Board of Governors in 1987 with 6 man-months of expert

services, $60,000 ($20,000 in convertible currency and $40,000 in non-convertible
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currency) for equipment, and $30,000 for group training, in each 1987 and 1988. The

project was to start in early 1987 with a meeting of representatives of participating

countries and IAEA officials, at which the work plan and counterpart contributions would

be defined, and the list of resources required to implement the project would be drawn

up.

The project was approved by the Board of Governors under all subsequent

cycles, 1989-1990, 1991-1992, and 1993-1994, and approvals for the period 1987-1995

have totalled $1,017,550, including provisions for expert services, equipment and

training. Disbursements as of October 1994 amount to $877,259. Outstanding items

are likely to increase these disbursements by the end of December 1994.

II.2.3. Expected outputs

When the project started it was expected to have the following outputs:

a) The determination of the radiation levels in the local environment;

i) Network of field stations with TLD chips,

ii) Network of field stations with portable (field) radiation detectors

with suitably qualified staff available to use such equipment,

iii) Reports of radiation levels in the local environment.

b) The identification and the measurement of particular radionuclides;

i) Establish, where necessary, gamma spectrometric laboratories,

ii) Later establish a network of radiochemistry laboratories (primarily

for Sr-90),

iii) Checks on food imports and environmental media.

c) Co-operative regional links;

i) Intercomparison of TLD measurements

ii) Intercomparison of gamma spectrometry measurements

iii) Development of self-sustaining training of necessary staff in the

nations of the region

iv) Regulations regarding radioactive measurements in the

environment as well as radioactivity levels in food stuffs ("Action

Levels").

As noted in Section 11.2.1, the objectives were modified in later years by the co-

ordination meetings and new outputs were added which principally concentrated on
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sustaining effective Early Warning Environmental Radiation Monitoring Stations

(EWERMS), the necessary national communications systems (e.g. telephone lines) and

each national central control station.

11.3. PROJECT DESIGN

The design of this project is compared against the key features identified in the

description of this evaluation (see Annex B). This section reflects as far as can be

readily established the history of changes to the project after each of the coordination

meetings.

11.3.1. Project document

The initial request document is the nearest equivalent to a definitive document

for the overall guidance to be applied to this regional project. It contained little

information and no explicit specification of a detailed work plan. This document appears

to have been based on a relatively specific and limited set of goals with no allowance for

progressive improvements. In particular, the later expansion in project objectives, due

to increasing regional and national aspirations as the national counterparts gained

further information, could have been foreseen at the beginning of the project given the

type of EWERMS in place in Western Europe in the 1980s.

11.3.2. Definition of objectives

The initial objectives of this project were quite straightforward and have already

been stated in Section 11.2.1. As the project progressed the objectives were reviewed

and changed at coordination meetings. This process did not follow any readily apparent

modification procedure which would enable a clear definition of changes. Hence

difficulties arose when reviewing the project against the defined objectives in a

systematic manner. There appears to have been a series of subjective judgements,

sometimes guided by Agency staff or some national counterparts. During the later years

of this project the logistical problems of first the SAPOS-90 system and then the

ERATES dominated activities to the detriment of the project's aim to develop and

support radioanalysis capabilities within the region. The effort allotted to this section of

the regional project has apparently been applied almost uniformly across the nations in

the region even though some of them still have significant weaknesses in

radiochemistry. Maintaining good documentation of the project's objectives and their
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evolution over several years could have enabled a more effective distribution of efforts

to meet the specific needs of several countries in the region.

II.3.3. Work plan

The project's plan of activities was based, initially, on the original proposal, but

was subsequently not updated and kept as a clearly definable document. There were

changes to this plan following each co-ordination meeting, typically at intervals of 12 to

18 months. Some of these changes introduced major new aspects into the project,

particularly the communication problems associated with RMSs reporting to a central

control station. The records of the co-ordination meetings do not show any systematic

definition of realistic time scales for the tasks to be performed. Simple tasks, such as

workshops and other items in which a similar depth of experience was available within

the meeting, were successfully performed. However, more complex tasks, involving the

specification, procurement, commissioning and maintenance of hybrid hardware and

software systems, were not achieved within the work plan defined at the meeting in

which decisions to instigate such tasks were first made. The subsequent co-ordination

meeting appears to have been used to extend such tasks, again without any improved

realism in setting work plans. As no clear records of overall or detailed work plans were

produced, the monitoring and the evaluation of the project proved to be difficult tasks.

11.4. PROJECT MANAGEMENT
The management of this project has not been easy and straightforward for a

number of reasons. For example, during the course of the project, significant influence

by national counterparts appears to have led to major changes to the objectives and

detailed tasks of the project. In addition, some of the Agency's assistance was given

through national projects and this added further to the already complex project

management role undertaken by Agency staff. Furthermore, changes in the Agency

staff involved with the project, as well as of some national counterparts also added to the

burden of managing this regional project.

II.4.1. Project management at the Agency's level
The role of Project Officer for this regional project was quite clear. However, the

wide scope of expertise which this project required after the expansion of its objectives
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in 1988 resulted in no single Technical Officer being fully competent over all tasks

undertaken.

11.4.1.1. Role of Project Officer

The national projects supporting this regional project and requiring co-ordination

effort include:

CYP/9/002 Thermoluminescence dosimetry service

CYP/9/003 Environmental monitoring/early warning system

CYP/9/004 Thermoluminescence dosimetry service - Phase II (completed

1994))

IRA/9/008 Environmental radioactivity monitoring (completed 1994)

IRA/9/012 Strengthening of radiation protection

JOR/0/006 Analytical and training laboratory

JOR/4/002 Nuclear instrumentation maintenance workshop

JOR/9/003 Radiological accidents response team (completed 1994)

JOR/9/004 Radioactivity in ground and drinking water

LEB/9/002 Radiation protection

SYR/9/003 Radiation protection (completed 1991)

SYR/9/006 Environmental radioactivity (completed 1992)

SYR/9/007 Radiation protection - Phase II

SYR/9/008 Environmental radioactivity monitoring in Syria

TUR/9/006 Film badge laboratory (completed 1982)

TUR/9/010 Environmental monitoring

TUR/9/011 Strengthening of radiation protection infrastructure

UAE/9/002 Radiation protection (completed 1993)

UAE/9/003 Radioactive environmental and food contamination

UAE/9/004 Radiation protection - Phase II

The Project Officer for this regional project was also the Project Officer for some

of the concurrent national projects used to implement some of the specific tasks. While

different Agency project officers were responsible for particular national projects, it was

generally found that the national counterpart was the same person as in the regional

project. This appears to have been a useful mechanism to aid the potentially difficult

task of the Project Officer for the regional project in co-ordinating the national and

regional project activities.
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The lack of organization of the records, including travel reports and other

documents, and the need to rely on the personal recollections of the current Project

Officer made it a difficult task to conduct this special evaluation review. It can be

expected that similar problems were experienced by new project and technical officers

when joining this project, which had already been running for several years. This was

apparently due mainly to a lack of clear project documentation. The Project Officer

seems to have spent a disproportionate time responding to unexpected problems rather

than preparing and planning for the sequential tasks needed to meet the agreed project

plan. The existing evidence of documents available to the evaluation team suggests

that this condition did not materially change over the last few years. Hence, there

appears to have been little opportunity for the Project Officer to assess the feasibility of

some tasks and their allotted time scales, as decided upon by the co-ordination

meetings. The existence of a clear project work plan, project schedule and

corresponding task documents would have enabled the Project Officer to function more

effectively and possibly to provide timely advice at co-ordination meetings to guide the

project onto strategies which would have been closer to optimum than those actually

adopted.

11.4.1.2. Role of Technical Officer
The lack of project documentation, combined with an unusually high turnover of

technical officers up until 1991, did not enable the current Technical Officer, from the

Instrumentation laboratory in Seibersdorf, to start from a point of detailed knowledge of

the regional project. Until late 1990 the regional project did not address the development

of radioanalysis capabilities. However, in 1991 a radiochemist from the Agency's

Seibersdorf Laboratory became second technical officer.

The choice of the technical officers by the Agency may have contributed to an

uneven distribution of efforts between the different tasks, to the detriment of the

development of radiochemical capabilities throughout the region.

The selection of upgraded hardware and software, including the generation of a

specification for the revised EWERMS software, was made by the current Technical

Officer, based on a market review, but was not formally documented. However, not all

the problems experienced with the first generation of equipment and software were
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avoided, particularly the lack of depth in manpower resources in the chosen supplier.

Also, some of the national counterparts thought that the presentation of options for the

revised system were somewhat authoritative and they did not have sufficient time to

consider the full implications of the recommended option. In particular, the lack of a

hardwired RMS connected to the central control station poses difficulties for those

countries with poor telecommunications capacity. However, this configuration with all

incoming lines via modems is recognized to be a simple system for the software

programmer to develop.

11.4.13. Co-ordination between Agency staff concerned
The absence of comprehensive project documentation seems to have

jeopardized effective project co-ordination.

For a project of this magnitude and duration it would have been prudent to have

set up a data base system, preferably a relational data base on a computer system, to

have logged and recorded all transmittals, documents and other items associated with

the project activities. The establishment of this type of data base would allow all

pertinent members of the Agency to identify those parts of the project files concerning

their duties and allow for an overview of achievements to be easily possible.

II.4.2. Project management at the regional level

11.4.2.1. Co-ordination meetings
These forums were used to decide on project objectives and detailed tasks after

the initiation of the project in 1987. The national counterparts interviewed noted that

these meetings were not necessarily the best means of making decisions on the project.

In the case of proposals for a second EWE RMS capability, most preparations had been

done by Agency staff and this initiative tended to lead discussions, consequently heavily

influencing the decision making process. The range of capabilities of the attendees at

these meetings also influenced the direction of the project and did not necessarily

address the weaker points of some parts of the regional objectives for particular national

counterparts.

There is no obvious record of any distribution of discussion papers and proposals

for future work within this regional project prior to these co-ordination meetings. Such

actions would have allowed better informed decisions to be made which would meet in a
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more balanced form the needs of all the participating countries. A proposal for some

quality control work for regional radiochemistry laboratories was made by this means,

without taking into consideration the availability of funds.

11.4.2.2. Co-ordination between participating countries

This appears to have been a success for the co-ordination meetings, workshops

and intercomparison exercises. Particular praise was made in responses to the

questionnaire by some countries on the achievement of establishing useful technical

contacts between nations, which would otherwise have been unlikely.

II.4.3. Information management and reporting procedures

Internal Agency records exist of co-ordination meetings, travel reports,

workshops, expert missions and equipment purchases. However, there is little readily

available documentation of how or why decisions were reached, particularly on the initial

choice of the SAPOS-90 system. If such records of equipment and software selection

were available it would be easier for the Agency to learn lessons on how to avoid pitfalls

with small suppliers of custom-built hardware and software which cannot be readily

maintained using standard spare parts available from the international market. Within

the records of purchases for this regional project it was surprisingly difficult to identify

clearly the destination of the items in question.

Some of the descriptive information on this project has been specially prepared

in a written form to this evaluation team after additional effort from the current Technical

and Project Officers.

11.5. PROJECT IMPLEMENTATION
As far as this project was concerned, the staff at the Agency were largely seen

by the participating institutions as effectively the leaders on technical issues, particularly

with respect to the selection and provision of the equipment needed to give an early

warning capability. The co-ordination meetings enabled the participating institutions to

indicate their general requirements to the Agency staff. This mechanism appears to

have enabled stand-alone equipment to be successfully provided in association with the

necessary training (e.g. gamma spectrometry, radiochemical analysis techniques). At

the initial stages of the project, it was rightly decided to concentrate efforts on the

determination of background gamma dose rate in each country. Appropriate TLDs and
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relevant counting equipment were provided, but it was recognized that a very different

system would be needed to give an early warning capability.

What is thought to be the second co-ordination meeting covered the perceived

needs of an early warning system. The conceptual specification of this early warning

system concentrated on the response of such a system to contamination events.

Agency staff then decided on the technical aspects of a communication system to

transmit the results from the early warning detection equipment to the main user. One

result of this divided responsibility for the specifications of the early warning system were

the delays associated with feedback from the participants once the equipment was

delivered. This will be expanded upon later in Section 11.5.2.

A range of external influences affected several key decisions in this project,

particularly the pressure to use non-convertible currency when selecting the first of the

two early warning detection systems. It is not clear from the records available for this

project that any systematic monitoring of the objectives in each country was performed.

The project records do show that the Agency staff reacted to problems reported to them

by the participants. Due to the wide ranging nature of this regional project and the

different infrastructure already existing in each country, the Agency staffs effort and the

resources required by each country were different. These differences added to the

complexity of monitoring this regional project.

Much information was reported in the co-ordination meetings by participants and

by Agency staff. However, few documents were generated and distributed to the

participating countries on the various tasks. The Iranian and Jordanian participants in the

project expressed a desire to have a formal document which defined the scope of work

performed and the lessons learned. This would have been useful and could have

provided a basis for future projects in other countries.

II.5.1. Provision of expert services
This section deals with only those expert services rendered through the regional

project and not those originating in any national project.
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II.S.l.l.Expert missions

Two expert missions were carried out by staff from the Polish suppliers of the

SAPOS-90 equipment and software, with the specific task of installing this system in

Jordan and the United Arab Emirates in the middle of 1991. These tasks were

completed in due time, as was a later mission to give advice to the Lebanese

counterparts on radioanalytical techniques shortly after their entry into the regional

project in 1994.

H.S.I.2. Agency staff

Agency staff from Seibersdorf participated in several workshops on the

EWERMS. This included lecturing on radiation detection instruments, communications

and other essential topics. Specific assistance was given on occasion with the

EWERMS equipment and software (e.g. helping to install SAPOS-90 in Syria in April

1990). Later visits to national counterparts allowed the identification of practical

problems met during the use of the EWERMS, including the need for backup power

supplies to and voltage surge protection for the hardware. Separate expertise from

Seibersdorf was provided in the fields of gamma spectrometry and radiochemistry.

II. 5.1.3. Participating Institutions

Turkey and Iran provided some of the lecturers in later workshops. The

participation of a Jordanian counterpart since the initial stages of the project provided a

degree of continuity with the origins of this regional project. Many other national

counterparts provided speakers to report on their achievements.

II.5.2. Equipment
The equipment used for this regional project can be considered under the

following areas of work:

TLD (chips and analyzers)

Early warning systems

Radioanatysis equipment.

Each country received a variety of equipment corresponding to the starting point

of each country. The equipment subdivisions defined here can be directly related to the

objectives of this regional project. On occasion some equipment was found to have

been damaged in transit or incomplete systems had been dispatched.
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II.5.2.1. TLDs
Originally the TLDs were used to define the background levels in each

participating country to provide a control level which would help in the implementation of

the early warning capability. At the start of the project the TLDs were used by Jordan,

Syria and Iraq. Iran developed its own network of TLD monitoring stations.

Iran and Jordan have expanded the use of TLDs to specific environmental

research in areas which have unusually high natural levels of radiation and radioactivity.

TLDs are also being used for radiation worker dosimetry services in Jordan and Iran,

although the latter relies mainly on a well developed film badge service. In both countries

there is a significant spare capacity (>50%) in the usage of the TLD analyzers. This

would permit the use of a large number of TLDs in the event of a contamination event

without jeopardizing the routine TLD dosimetry service.

Initially this regional project included assistance to countries on an individual

basis to establish and calibrate the TLD monitoring system. After each country had been

using the TLDs for some years, an intercomparison exercise was conducted covering

TLDs which had been pre-irradiated. The results of this exercise were discussed at the

co-ordination meeting held in Jordan during April 1990. In later years some TLDs were

kept next to the RMSs to act as a separate check on the environmental radiation dose

rates.

IL5.2.2. Early Warning System

The components of an early warning system can be divided as follows:

(i) Remote Monitoring Stations;

(ii) Communication System;

(iii) Central Control System; and

(iv) Ancillary Materials and Services.

Within this evaluation the following aspects have been considered, where

relevant, to each component of an early warning system:

• Effectiveness of Hardware;

• Effectiveness of Software;

• Maintainability; and

• Sustainability.
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(i) Remote Monitoring Stations

The SAPOS remote monitoring stations (RMSs) have a variety of limitations,

including the detector tube uniqueness which means that uniform calibration cannot be

readily achieved. The memory of this equipment is limited to the last set of readings, so

delays or difficulties in communications were found to lead to unacceptable data loss. A

problem with the original power supply unit also added to data loss. Generally the

spares for the SAPOS equipment are expensive and difficult to obtain, so casting doubts

on the long-term maintainability of these RMSs as part of the EWERMS. Moreover,

there is limited expertise in the region to sustain such a non-standard system.

The ERATES RMSs have many improvements which were specified to

overcome the failings of SAPOS. These monitoring stations were developed under a

separate national TC project (HUN/9/011, Environmental Radiation Telemetry), but were

still under development at the time they were selected for the regional project. There

were failings in delivery of the system and the software specification was open to

interpretation. However, it improved on the SAPOS system with respect to the memory

of each RMS, which in this case holds up to 48 hours of data, but needs an

uninterrupted power supply and battery backup for full effectiveness. The equipment is

readily maintainable and can be expected to be sustained by most countries in the

region provided sufficient national resources produce an adequate pool of trained

maintenance staff. Iran has a maintenance schedule of visual checks every two weeks

and more thorough tests every six months. There are sufficient spares in Iran to sustain

the equipment for 2 to 4 years given the past performance of the equipment.

In parallel to this regional project, the Turkish counterparts developed a different

EWERMS based on Eberline radiation monitors and their own software, with the

assistance of the Agency under project TUR/9/010, Environmental Monitoring. This

software was still being developed at the time when an upgrade of the regional project's

EWERMS was being considered. The cost of the hardware for each RMS was about

20% more than that of the Hungarian system finally chosen (i.e. ERATES). An

alternative approach had been taken by Saudi Arabia which purchased some

sophisticated and much more expensive RMSs without a communications network to

transmit an early warning to a central control point for a prompt response by the relevant

authorities.
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(ii) Communication Systems

Many country-specific problems have been encountered with the telephone

systems within the countries of the Middle East. The capacity of exchanges in some

areas make it advisable only to attempt to use the lines for data transmission out of

normal office hours (e.g. in Amman, Jordan). The Syrian telephone network was so

limited that radiocommunications have been implemented. Some of the data loss

problems have arisen from the lack of robustness built into each version of the

controlling software for polling the RMSs.

(iii) Central Control System
Some of the countries in this region have the capability in principle to maintain

this type of software, once the source code is made available to them. The sustainability

of the software will only be achieved if each country assigns adequate priority to this

potentially onerous task. The specification for the central ERATES software attempted

successfully to remove many of the difficulties encountered in the SAPOS system, but

left some topics open to interpretation by the programmers. Some of these points could

have been avoided if explicit and detailed performance targets had been set for the

system.

Staff of the University of Jordan in Amman supplied the evaluation team with a

list of the menus which are not implemented in the new control software of the

EWERMS:

1. Statistics from the Display menu;

2. Officer in charge from the maintenance menu;

3. Data base menu; and

4. Line setting from the options menu.

An additional erratic problem with the central controlling computer is that the system

does not always save the collected data from the polled stations to floppy (or even hard)

disc.

Given the severity of the limitations in SAPOS it was justifiable to seek an

improved system. ERATES has many good features, but the complete system is not yet

implemented satisfactorily. Also ERATES has no direct RMS, which is in part due to

how the specification was discussed and produced.
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(iv) Ancillary Materials And Services
This category of activities has mainly arisen from some of the problems

experienced with the early warning system and detailed requests for assistance on

laboratory practice and materials. These are discussed below under the headings of

EWERMS, radioanalysis and intercomparison exercises.

EWERMS: Voltage regulation protection from the Agency in response to lightning strikes

was delivered in the closing stages of the regional project using a commercially available

product. It is not yet clear whether these devices will be maintainable in the long run in

each country, but they are expected to reduce the frequency of failure of RMS

equipment, thereby helping the sustainability of the system.

Radioanalysis: Support from the IAEA included the provision of secondary standards,

calibration sources and check sources. The gamma spectrometry facilities in each

country rely on an adequate supply of liquid nitrogen when high resolution Ge detectors

are used. The counterparts in Jordan noted that there was a strictly limited supply of

liquid nitrogen which imposed practical bounds on the quantity and quality of such

radioanalysis. They pointed out that commercial electrically-driven refrigerant systems

were an alternative and suggested this would be a better system for sustaining this

capability in countries with little industrial infrastructure.

Intercomparisons: The Syrian intercomparison exercise had limitations due to poor

design features, including an insufficient number of participants. The Seibersdorf

Laboratory provided a set of analysis results, but wanted the Syrian organizers to learn

at first hand some of the difficulties of performing successful intercomparisons.

II.5.3. Training

II.5.3.1. Radioanalysis

Two training courses were held for the participants in this regional project.

Comments were made that one course had too much theory and not enough emphasis

on practical laboratory work. Generally these courses were successful in helping to add

to the knowledge and experience of the majority of attendees.
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A common problem with such courses arises from the mixed ability of the

attendees. Often one or two participants struggle to gain from the content because ft is

too far beyond their current knowledge.

Limited numbers can be trained by such courses. Also these may not necessarily

be well co-ordinated with the internal training programmes of each country. The Agency

staff noted the lack of take-up of training courses by some countries. The UAE relies on

hiring foreign expert workers with skills that match the current job specification and do

not supply these people with additional training. This has the potential for lack of staff

continuity, particularly if more skilled staff are hired as the local capabilities are

expanded.

The courses covered the range of objectives defined in the regional project,

including gamma spectrometry, beta counting and alpha counting. A workshop was also

held on how to generate Derived Intervention Levels for national regulations on

radioactivity concentrations (e.g. in foodstuffs).

II.5.3.2. Early Warning Systems

Use and maintenance of both the SAPOS and ERATES systems were the

subject of training at appropriate times in this project. One of the problems faced by

smaller countries was the limited number of staff who could be allocated to this type of

work and be sent to distant workshops (e.g. as experienced by Jordan).

77.5.5.5. TLDs

There seems to have been a successful training programme for these devices,

but the records of this project do not make it clear if such training derived from national

projects. Whatever the source of training, it seems to have been a success with respect

to the sustainability of expertise in the region.

II. 5.3.4. Missions and Visits

External experts are a resource which is straightforward to supply and, in the

case of the project under review, this was done successfully. However, there appears to

be a need for expert advice to assist radioanalysis laboratories in organizing their

activities (e.g. Dubai which has equipment but few trained staff, and Jordan where there

are some logistical problems pertaining to alpha radioanalysis).
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Agency staff members have helped with each version of EWERMS (SAPOS and

ERATES). Also, assistance was recently provided to assess regional capabilities in the

field of radiochemistry.

11.6. PROJECT ACHIEVEMENTS

This regional project filled in gaps in national projects for each participating

country to a common standard, which assists the regional results of environmental

monitoring to be understood and for intercomparisons to be readily performed.

11.6.1. TLD Network

Given the similar amount of TLDs provided to each country, only the smaller

countries obtained a sufficient network to establish the overall external radiation pattern

in their environments through this regional project and associated national projects.

Some countries had the internal resources to extend the network to meet their needs,

such as Iran, Turkey and Saudi Arabia. This network established local average dose

rates which have been used to set relevant alarm levels in later implementation of the

EWERMS.

11.6.2. EWERMS

The essential driving force for this regional project was the provision of a system

to detect contaminated air crossing national boundaries. Given the fact that the likely

source of radioactive releases would be from nuclear plants in European countries and

ex-Soviet republics, the contaminated air would travel 1000 km or more (e.g. from

Chernobyl). Hence there would be a relatively uniform concentration profile in the air

approaching a country in the Middle East, neglecting local effects of weather fronts and

precipitation. To provide a near optimal detection system to respond to such a scenario,

it would be best to position the RMSs on national boundaries with gaps of about 100 km,

although local topography and prevailing climate may indicate an irregular or closer

spacing. In practice, many logistical access and budgetary conditions have imposed

practical restraints on the locations of the few remote monitoring stations. The limited

numbers of RMSs generated by this and related projects can only be considered

sufficient for the smaller countries in the region. Obvious improvements in coverage

could be obtained if countries co-ordinated their efforts so that neighbours did not

duplicate RMSs on a common boundary. Such efficiencies would only be practical if a

full and rapid data interchange scheme was operating within the region. Some RMSs
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would be needed in the interior of larger countries to permit the detection of high

elevation plumes which are brought down to ground level by meteorological conditions.

Events of this nature are relatively unlikely, so only areas of significant national

importance warrant such coverage. Some countries have the capabilities for agricultural

production throughout the year, thereby reducing the influence of seasonal factors.

The detection capabilities of the equipment appear to achieve the requirements

of an EWERMS and alarm levels have been set which prevent excessive spurious

reports needing investigation. Relevant initial response schemes exist for the timely

resolution of alarms, but it is not clear that each country has all the capabilities,

particularly radiochemistry, to identify rapidly the nature of contamination to permit

countermeasures to be taken. There is no resolution of the requirements for the

portable kit and travel time of field monitoring teams who would confirm any alarm signal

from a RMS. No clear system definition of the balanced application of the tools

developed by this project is available for use in the response to any confirmed event.

The sustainability and maintainability of the EWERMS, associated

communications and central control unit, is not secured in many countries. With respect

to maintenance, weak points include lack of spares and reliance on just one or two key

individuals. This assumes that the outstanding gaps in the ERATES software are

successfully completed within the remaining period of this regional project, although

there is significant doubt on this matter given the departure of the relevant expert

programmer from the Hungarian system supplier.

The capabilities developed for this regional project could be extended by each

national counterpart to cover local monitoring requirements needed for any development

of a nuclear power plant in a country in this region. The question of distinguishing

between particulate and gaseous species of radionuclides was raised. In Iran, a high

volume air sampler has been developed cheaply for air quality studies and may provide

a useful basis for applications to study airborne particulate activity.

II.6.3. Radioanalysis Laboratories

Gamma spectrometry has been successfully introduced to all participating

countries. Alpha detection equipment has been provided to all countries. Not all

counterparts (e.g. Jordan and UAE) are able to use this alpha equipment on a routine
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basis due to a range of local logistical problems. Beta scintillation equipment has been

distributed to most, but not all, participants. Again, some of the recipients are not in a

position to use this equipment on a routine basis. This is due to a range of logistical

problems in certain smaller countries.

II.6.4. National Distribution of Achievements
The following table shows the distribution by country of the project's

components:

Countries

Cyprus

Iran
Jordan
Lebanon

Saudi
Arabia

Syria
Turkey

UAE

TLDs
Dosimeter

cards

1200

1000
700

1500

30004

500* + 600*
500

800

Reader

23

2»
23
1«

3*

12+1 3

13

23

EWERMS
SAPOS-90

RMS*
0

22+63

62
0

0

102
0

62

CCC*
0

Y
Y

0

0

Y
0

Y

ERATES

RMS
33

22

22

32

52

22

32
Eberline*

22

CCC*
Y

0
0
Y

1 4

0

1 3

0

Radioanalysis
a

1»

23

13

0

34

23
13

23

p

1 3

23
13

0

2*

13
1 3

23

Y

13

33
23

0

4*

12 + 1 3

23

23

Legislation

Draft being
finalised
In force
In force
Draft being
finalised
Draft
approval
pending
In force
In force

In force

2 Provided through RER/9/003
3 Provided through national projects
4 Purchased with the country's own funds

Lists of equipment supplied are available in the project files. Among the first

items provided to all the original participants were the TLDs and TLD readers. These

have given good service. Some countries have now undertaken the manufacture of

their own TLDs (e.g. Iran) and the associated energy response and calibration studies.

The first SAPOS-90 RMSs have been successfully integrated into the second

EWERMS. The original central control computer supplied to each country will be re-

used once the new ERATES control software is successfully completed and installed on

new hardware.

Some of the RMSs' failures have been due to lack of voltage surge protection

(e.g. against lightning strikes). This has now been addressed by the supply of ancillary

equipment built to standard manufacturers' specifications. Hence the rate of failure of

RMSs from this cause is expected to diminish.

RMS stands for Remote Monitoring Station
* CCC stands for Central Control Computer
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Radioanalysis equipment has been supplied mainly through national projects.

This has enabled every country to have the capability of accurately measuring

radionuclide concentrations at levels typically found in the environment and in food. As

can be observed from the table, there is a complete provision of gamma spectrometry

equipment, with the exception Lebanon who joined the regional project in 1993. With

respect to alpha and beta detectors, each country has been supplied with equipment,

but some of the smaller countries cannot fully utilize this capability (see section II.6.3).

Every country has some legislation on radioactivity levels, particularly with

respect to food. The scope of some of the national regulations is somewhat limited (e.g.

in Iran it just deals with caesium levels in food imports) and there is still research

proceeding on environmental background radiation measurements, and which is an

essential precursor to any broader radiological substances legislation being introduced

to protect the population against elevated concentrations of radioactivity in the

environment.

II.6.5. Regional Achievements
From the list of participants who were trained in workshops and participated in

intercomparisons it is considered that the training objective of the regional project was

achieved.

Several of the participants praised the co-operation achieved in the Middle East

between institutions in all countries, which otherwise would not have been easily

achieved.

There is an increased awareness within the region of radioactivity in the

environment, building materials and foodstuffs. Additional research is being conducted

by several countries into these aspects of radiological protection of the general

population.
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III. EVALUATION FINDINGS

///. 1. ACHIEVEMENT OF PROJECT OBJECTIVES
TLDs were put to good use within the objectives of this project. An additional

accomplishment of this project is the continuation of TLD usage for investigations in

other subjects.

To meet the regional project's objectives, a second, more effective and

sustainable system had to be developed for the Early Warning Network in the Middle

East. This second system is better, but incomplete and is not in a readily usable form as

envisaged for a well automated system. No reliability/availability targets were ever

defined (e.g. 95% for any one RMS -17 days per year downtime: 99.7% for the central

control station - 1 day per year down time). This lack of quantitative targets makes it

difficult to judge objectively the achievement of satisfactory performance of the

EWERMS. The recipients seem to be content that once the EWERMS problems are

solved, the system will be satisfactory and may permit the extension of the type of data

recorded remotely (e.g. meteorological data). No clear policy has been developed on

how some of the larger countries in this region will achieve adequate geographic

coverage of RMSs.

The development of a predictive capability was not included in the objectives of

the project. It is noted that various organizations in Western European countries and the

USA have been providing relevant authorities with such predictive tools for many years

(see the proceedings of the Second International Workshop on Real-time Computing of

the Environmental Consequences of an Accidental Release to the Atmosphere from a

Nuclear Installation: Decision Aids to Off-site Emergency Management, held in

Luxembourg on 16 to 19 May 1989 and published by the Commission of the European

Communities as Report EUR 12320 en/1 in 1990).

Gamma spectrometry is now widely used throughout the region to a reasonably

acceptable standard. Some deviations from the reference measurement values were

revealed during the intercomparison exercises, but the causes were not fully

investigated by the project. Intercomparisons have been performed within the region for
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the region. The intercomparison organized by the Syrian counterpart was not well

designed and lacked the detailed feedback of information which would have assisted the

improvement of radioanalysis in the laboratories of the region. The intercom parison of

TLDs was done early in the project and did not reveal any major deficiencies in the

participating laboratories.

Beta radiochemistry and analysis are not conducted in all countries. Some

countries do not have the relevant equipment, while others have equipment but no

suitably trained staff. An alpha radiochemistry and analysis capability has been

developed in all countries, but it is not used on a routine basis by all countries in the

region.

This project generated many tools and made counterpart staff aware of many

techniques, but did not develop the judgement to produce a framework for the tools in a

well balanced national programme.

111.2. PROJECT MANAGEMENT RELATED FINDINGS
Simple tasks within the project were done well and in a timely fashion. This

includes the prompt assistance to Lebanon since it joined the project earlier in 1994.

Some delays in providing functional equipment to national counterparts could have been

reduced if the delivery requirements had included effective acceptance testing in the

final location, rather than at the manufacturing factory or any intermediate laboratory.

More complex tasks appear to have been performed less efficiently and have not

been completely effective, particularly the design and establishment of two EWERMS

systems: SAPOS and ERATES. During the course of the project some lessons were

learned as a result of the faults of the first system, but not were not taken into account

when dealing with the suppliers of the software for the second system. The low staffing

levels of the institutions doing the software development work was a particular point not

considered fully when selecting either system. Avoiding suppliers with limited expertise

would have prevented many of the delays experienced in the main activity of the later

part of the regional project.

Initial planning and later modification of the project were found to be affected by:
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• Poor project management, which did not recognize the need to review

the implications of changed objectives, and

• Excessively long review periods, which prevented realistic checks on

progress.

This project has made use of other Agency projects outside the Middle East (e.g.

the ERATES system developed under HUN/9/011, Environmental Radiation Telemetry).

It is noted that different approaches were used in this second system compared to the

earlier SAPOS software. Another alternative was used in an equivalent Turkish project

TUR/9/010, Environmental Monitoring. Hence, in response to the Chernobyl accident, at

least three projects funded by the Agency have produced central control software with

the same fundamental purpose, namely to collect data from remote monitoring stations.

This has avoided one set of systematic deficiencies entering all EWERMS capabilities.

111.3. IMPACT OF THE PROJECT ON THE OVERALL LEVEL OF
NATIONAL AND REGIONAL ENVIRONMENTAL MONITORING
ACTIVITIES

This project helped the region by providing most participating countries with

compatible equipment and techniques, which led to the production of co-ordinated

results. This is good for comparisons and allows readily understood data to be

transmitted in the event of any emergencies affecting the region.

All parties understand details of data collection and analysis performed by other

countries in the region. This has generated confidence in data transmittals and co-

operation on technical matters which would allow relevant actions to be started promptly

throughout the region after an alert has been confirmed. However, this project did not

impose uniform use of modern radiation dose units throughout the region.
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111.4. SUSTAINABILITY OF THE ASSISTANCE PROVIDED:
AVAILABILITY OF NATIONAL AND REGIONAL INFRASTRUCTURES

The countries in this region had mixed starting points and the end results

reached by these countries are also varied. The small countries appear to be those with

the least well prepared means of sustaining the systems provided through the Agency's

TC programme. For example, it would have been more prudent to provide an

electrically-driven refrigerant system to countries lacking a large liquid nitrogen supply

(e.g. Jordan).

Regional co-ordination centres would significantly assist the long-term

sustainability of gamma spectrometry, gross beta and gross alpha radioanalysis. Only

limited use of beta spectrometry and alpha spectrometry can be foreseen in any well

balanced national scheme. In general, the primary tool for routine analysis for

environmental samples is the use of gross beta and gross alpha counting. Only a small

number of definite alpha and beta spectrometry results would be needed to identify non-

gamma-emitting nuclides from any contamination incident. The combination of gross

alpha and beta counting, together with chemical separation techniques, should provide

an effective monitoring capability. Effectively, within one country, there will be a fixed

ratio of radionuclides contributing to the total contamination levels. Hence a regional

centre may be needed if the current co-operation concerning environmental monitoring

continues in the Middle East. A regional centre for EWERMS would only be effective if

the region continues to use basically the same design and type of hardware and

software. Such centres would provide training to complement national training

schemes, although few institutions in the region have implemented such training for their

staff.

IV. CONCLUSIONS AND RECOMMENDATIONS

Overall, this regional project has been successful: in the first place, because it

contributed to raising the capabilities of the different Middle Eastern countries in the

technical fields of radioanalysis of food and environmental media and, secondly,

because it provided a mechanism to enable the relevant national authorities to have

an early warning of any contaminated air crossing over each country. The co-
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ordinated nature of these developments and the corresponding co-operative links

which have been created by this regional project are outcomes which merit continued

support and offer the potential for expansion to neighbouring countries in the form of a

networked system for monitoring environmental radiation, both natural and from

contamination incidents.

IV.1. PROJECT SPECIFIC

IV. 1.1. EWERMS software and hardware
There has been some inefficient use of resources in this project. The worst

example relates to the purchasing of the EWERMS hardware and software and the

most significant factors are the following:

• The short-term considerations for the Agency to use non-convertible

currency are thought to have resulted in the decision to purchase the

SAPOS-90 equipment.

• There is no evidence of there having been a technical specification of the

desired characteristics of the EWERMS at the time of ordering SAPOS-90

for this project.

• The sustainability of the project was jeopardised by the use of non-

standard components, which still causes maintenance problems for the

recipient countries.

• This decision to use SAPOS-90 has further resulted in high maintenance

costs, which some countries find difficult to justify, given their national

priorities for developments other than EWERMS.

• The small scale suppliers of SAPOS-90 had difficulties providing software

and support services for controlling the central data gathering facility.

These problems with SAPOS-90 were of such a magnitude that a second

system, ERATES, was ordered and distributed. Although the lessons had been

learnt about hardware costs, ensuring sustainable maintenance and providing a

technical specification (limited to the overall controlling software), some of the past

poor decisions were repeated in this last phase of the project, including:

• The selection of a small supplier with limited skilled manpower resources.
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• The underestimation of the time scales involved in establishing a

completed EWERMS.

• The lack of quantitative performance criteria and acceptance test criteria.

• Failure to make full allowance for the known problems with

telecommunications in several recipient countries.

This set of conditions may still jeopardise the timely completion of the second

system within the limited period remaining to the current regional project. The current

status of the EWERMS software and the information gathered by this evaluation leads

to the following recommendation:

Recommendation 1: If the current software suppliers cannot fulfil the existing

contract, it is recommended that the latest version of the source code be

obtained by the Agency, and that steps be taken for one of the participating

countries to complete the programming task, with expert assistance to be

provided by the Agency, if necessary.

This recommendation is expected to finally result in a fully functional

EWERMS, to improve significantly the sustainability (and potential extension) of the

latest EWERMS, to provide a national and regional commitment to the revised

system, and to continue to promote regional co-operation.

IV.1.2. Radioanalysis

During the course of the evaluation, it became apparent that support to the

development of radioanalysis capabilities was included within the scope of the project,

in addition to the original tasks. This raised the expectations of national counterparts

to be able to perform a range of detailed measurements (e.g. beta and alpha

spectrometry). However, a balanced development plan was not prepared to meet the

needs of each country. These considerations lead to the next recommendation.

Recommendation 2: The Agency should consider supporting national projects

in the Middle East to ensure that a balanced and sustainable radioanalysis

capability is established to enable the relevant authorities, according to the
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criteria defined by each national regulatory framework, to protect the

population against the effects of consuming contaminated food, air and water.

This recommendation will complement the development of the radioanalysis

tools already achieved, which are essential to routine monitoring, and will ensure that

these advances are not rendered ineffective from lack of well directed effort.

IV.2. POLICIES AND PROCEDURES

The findings of this evaluation suggest that staff in the Agency may not have

an adequate supporting framework of procedures and a sufficient relevant pool of

suitably experienced advisors for project and technical officers to set up and

effectively control long-term regional projects with objectives covering a wide range of

technical fields. With these factors in mind and with the experience gained through

this regional project, a series of recommendations are made to cover project

management procedures and policy matters.

Recommendation 3: The Agency should consider defining some criteria

which categorise a project as being "simple in scope, readily achievable and

fitting within a standard pattern of activities". The outcome of comparisons with

these criteria would divide projects into two categories:

(a) Projects which meet these criteria would have documentation which

follows a standard form (to be defined and developed). This should be

simple to apply and to adapt to each such project by only modifying

specific data. This documentation would constitute the backbone of the

project.

(b) Projects which do not meet these criteria should be the subject of a pre-

initiation review to define for the specific project the relevant

documentation, activities, time schedule, achievement milestones,

deliverables and expected outputs. External professional assistance

and training could be made available to project and technical officers to

perform these tasks according to the nature and complexity of the
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specific project. This would set limits on the scope of the permitted

actions of the technical and project officers and define the minimum

project documentation which would be needed for control and

monitoring purposes throughout the duration of the project2

This type of review process and insistence on a relevant level of project

documentation would contribute to continuity in a long-term project and would avoid

divergence from the agreed objectives or the relative emphasis to be placed on a

range of objectives.

One of the areas of concern among the recipient countries, as identified

by this evaluation, was the interruption to normal duties caused by the absence of key

staff attending Agency sponsored workshops and training courses. The staff who

have the best ability to assimilate information are not necessarily those who would be

the most suitable to propagate the information, on their return, at the national level.

This indicates that the Agency needs to be fully aware of the many concerns

recipients may have with respect to their scarce manpower resources.

Recommendation 4: As part of the requirements established at the outset of

the project, it is important that the nature, timing and extent of manpower

2 In particular, for a project of this nature, the following approach for structuring documentation
is usually adopted:

• Definition of overall objectives - listing the main aims of the project, the basic
philosophy of approach to solving the known problem and stating the initial
conditions and desired achievements.

• Project specification ~ giving an overall project technical description of the project,
identifying the main tasks to be performed, describing how these tasks will be co-
ordinated to meet the project objectives, setting down the means of controlling the
project and defining the expected outputs.

• Definition of the specific steps within each task, i.e. each step necessary to achieve
the project objectives.

• Technical specification documents for individual components
• Time-schedule for the project - collate all information on tasks, listing achievement

milestones, identifying critical paths and allowing confirmation that the project will
meet the desired objectives in an acceptable period.

• Progress reports and reviews - quantitative reporting of achievements at an
appropriate level of detail and comparison with the expected outputs and time
schedule.

• Modification records - giving history behind changes to the project, objectives,
tasks, deliverables, milestones and time schedules.
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resources that the recipient of assistance would be expected to commit, train

and make available to the project, be clearly defined.

Co-ordination meetings appear to be the main management decision-making

and progress control system for regional projects. This mechanism leads to the

effective delegation of project management to participating countries without any

guarantee of continuity. Also, the information included in the Full Project Status

Reports relative to the equipment supplied through a regional project to each of the

participating countries, does not indicate the recipient, thus making the determination

of this issue time-consuming and inaccurate. Hence, the following recommendations

are made:

Recommendation 5: It is recommended that the management of regional

projects should be the sole responsibility of the Agency and that it should not

be delegated to the regional co-ordination meetings. Project activities, the

project's schedule, milestones and budget control should be the responsibility

of the Agency's Project Officer, as it is the case for national projects.

Recommendation 6: Information related to the equipment supplied to

participating countries through regional projects should be specified in more

detail in the Full Project Status Report, including breakdowns of what has been

delivered on a country-by-country basis, to contribute to the better monitoring

of such projects.

A separate policy problem was repeatedly met in the regional project evaluated

in this report. This was the lack of a requirement by the Agency to insist on thorough

technical specifications for custom designed and built systems, on clear definitions of

expected outputs, deliverables, performance and acceptance criteria. Particular

attention needs to be given to this for the development of software. This leads to the

following recommendation:

Recommendation 7: Criteria for the selection of subcontractors should be

developed by the Agency which not only look into the ability of the tendering

organisations to perform the work, but also consider the availability of
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resources with regard to manpower, production, financial and liability

insurance, to cover the proposed contract to completion. General commercial

contract conditions could be generated to complement these criteria to cover

essential aspects, such as technical specification of the product, deliverables

and acceptance criteria.

This recommendation needs to be carefully implemented as some legal

systems could be used which are litigious and confrontational. Such systems are best

avoided as they would use up undue resources of the Agency when compared to

systems with more rapid resort to conciliation and arbitration.

Recommendation 8: In order to make the fullest use of the findings of

evaluation reports, and thereby maximize the efficient deployment of Agency

resources, it is recommended that a data base of evaluation findings be made

available, preferably via a relational data base, to assist the project review

process suggested in Recommendation 3(b).

IV.3. OPPORTUNITIES FOR FUTURE CO-OPERATION

The good technical co-operation generated by this regional project needs to be

reinforced by further activities. In this respect the following recommendations are

made:

Recommendation 9: Following completion of project RER/9/003, countries in

the Middle Eastern region should continue to sustain the regional collaborative

links that were established through this project by maintaining communication

between countries, particulariy with the purpose of exchanging experiences

and relevant information.

Recommendation 10: The Agency should encourage national counterparts in

the Middle Eastern region to participate fully in the annual intercomparison

exercises, which include the feedback of technical expertise, as arranged by

the Seibersdorf Laboratory: inform Member States of the exercises, on their
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objectives and specifications, and provide support concerning eventual

deviations in the results obtained.

This would encourage and assist counterparts in this region to develop their

own intercomparison exercises.

Recommendation 11: The Agency should encourage the development of a

number of centres within the region which would provide support services on

quality control, measurement techniques, training, consumable supplies and

equipment maintenance for one or more aspects of regional project

RER/9/003, Environmental Monitoring in the Middle East.

This would help to consolidate the long-term sustainability of the achievements

of this regional project and promote continued co-operation. Also, it would help to

establish an infrastructure for expansion of the area covered and, if desired at a later

time, the scope of the measurements performed.

Recommendation 12: The development of support centres, as indicated in

Recommendation No. 11, could be undertaken within the framework of a

regional co-operative agreement along the lines of the existing agreements for

Asia and the Pacific (RCA), for Latin America (ARCAL) or for Africa (AFRA). It

is therefore recommended that the countries in the Middle East consider the

establishment of such a regional agreement. Such an agreement, which

should preferably be of an intergovernmental nature, would provide

participating countries with an umbrella programme under which well focused

and well co-ordinated projects meeting the real needs of the region, could be

implemented.
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ANNEX A: TERMS OF REFERENCE

SPECIAL EVALUATION REVIEW

ENVIRONMENTAL MONITORING IN THE MIDDLE EAST

RER/9/003

I. Background

Project RER/9/003, Environmental Monitoring in the Middle East, was created as

a result of the Chernobyl accident. Following a proposal made in July 1986 by the

Jordanian Ministry of Energy and Mineral Resources, the Department of Technical Co-

operation decided to establish a multi-year regional project on "Radioactive

Environmental Surveillance" for Arab countries in the Middle East. The draft project

description that was proposed by the Agency was accepted by Syria, Jordan, Saudi

Arabia and Iraq, and the project, Environmental Monitoring in the Arab Middle East, was

approved by the Board of Governors for 1987-1988. Cyprus, Iran, Lebanon Saudi

Arabia, Turkey, and the United Arab Emirates joined the project at a subsequent date.

The evaluation is being conducted upon request by the Middle East and Europe

Section, Division of Technical Co-operation Programmes. The decision to carry out this

evaluation is not only motivated by the desire to know what the impact of the project has

been in participating countries, but also by the need to assess the efficiency and

effectiveness of regional projects in the Middle East and Europe region with the purpose

of improving the implementation of such projects, thereby increasing their impact in the

Agency's recipient Member States.

Approvals for project RER/9/003 in the period 1987-1995, including provisions

for expert services, equipment and training, have totalled $1,017,550. Disbursements

as of July 1994 amount to $860,000.
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II. Objectives of the evaluation

The main objectives of the evaluation will be:

To assess the project's impact to date on the overall level of national and

regional capabilities for environmental monitoring;

To determine the efficiency and effectiveness of the assistance provided

through this project by the Agency;

To assess the extent to which regional co-operation has developed in

support of the project.

To determine the situation with regard to the following points:

a) Was a network of instrumented field stations for monitoring

radioactivity established in all participating countries?

b) Were gamma spectrometry laboratories for measuring

radioactive contamination in foodstuffs, water, soil, etc.

established in the countries that did not have them at the time of

joining the project?

c) How did the project contribute to establishing national and

regional capabilities for making environmental radiation and food

contamination measurements?

d) Was the regional approach adopted to implement this project the

most appropriate to solve the problem that the project under

review has attempted to solve?

To assess the sustainability of the assistance provided in view of the

forthcoming closure of the project;

To determine any persistent obstacles or bottlenecks that influence the

effectiveness of international assistance, including steps that might be

taken to lessen their impact;

To identify the major specific areas where international assistance

appears to be required.

III. Evaluation methodology and procedures

This evaluation will make use of background material to be collected by the

Evaluation Section, TC, in close collaboration with the Middle East and Europe Section

of the Department of Technical Co-operation Programmes, and with the technical
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officers in the Agency's Laboratories, Seibersdorf, as well as of additional information

gathered through interviews with national officials and visits to project sites.

The evaluation team will submit to the Evaluation Section, within two weeks of

completion of the mission, a detailed report following the established guidelines for field

evaluation reports. This report will contain recommendations that will be addressed to

the Agency and to the countries participating in the project. Concerning the

recommendations that will be directed at the Agency, it is proposed that the Middle East

and Europe Section, TCPM, set up an implementation plan for the follow-up of these

recommendations.

IV. Special evaluation time-table

Desk review/background material completed 24 October 1994

Field mission Departure to Iran 22 October 1994

Arrival in Jordan 30 October 1994

Return to Vienna 2 November 1994

Draft report completed and discussed 20 November 1994

Final report due 10 December 1994

IV. Resources

The cost of this evaluation will be charged to IAEA administrative funds.

V. Reporting and Revision Requirements

A draft report will be due no later than four weeks after completion of the field

phase of the evaluation. The Evaluation Section, TC, is responsible for organizing the

internal review of this draft report, and a final draft will be due two weeks after receipt of

comments on the draft report. The final report will be transmitted to the Deputy Director

General , TC, who is responsible for its internal distribution within the IAEA, as well as

for any subsequent distribution to the Member States concerned.

All material developed through this evaluation is the property of the Agency, and

all decisions concerning publication remain the right of the Agency.
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ANNEX B: DESCRIPTION OF THE EVALUATION

I. Design of the Evaluation

This evaluation consisted of three phases:

1 . Preparation of background information on the programme

A review of the Agency's regional project RER/9/003, Environmental monitoring

in the Middle East, which covers the seven years of activities since the project was

approved in 1987, was conducted at IAEA Headquarters using the material available in

the Middle East and Europe Section, TCPM, in other sections of the Department of

Technical Co-operation, and in the relevant technical sections in the Department of

Research and Isotopes. Also, interviews were conducted with Agency staff members

who have been or are still involved with the project. The information collected included

both general and detailed information on the regional project, such as project budgets

and disbursements; sources of funding; country statistical data; number of staff trained

through the project; number of experts and lecturers who have participated in project

activities; training courses hosted in different participating countries. This material was

distributed to the members of the evaluation team prior to the commencement of the

mission, together with a number of other documents pertaining to the regional project

RER/9/003, Environmental Monitoring in the Middle East, and other relevant reports.

A questionnaire prepared specially for this evaluation, was sent, prior to the

mission, to the counterparts of those participating countries that were not included in the

evaluation itinerary. This questionnaire included questions concerning (a) the impact of

the project both at the national and at the regional level; (b) the implementation of the

project; (c) the effectiveness and efficiency with which the project achieved its objectives

(please refer to Annex C),. As of 4 November 1994, 3 of 6 counterparts had returned

the questionnaire, duly filled in. The fourth return was made on 11 November 1994.

2. Field mission

A visit to the region was undertaken in October 1994 by one outside consultant

and two staff members of the Agency's Evaluation Section, Department of Technical Co-

operation. The evaluation team visited the Islamic Republic of Iran and the Hashemite

Kingdom of Jordan. In both countries, extensive discussions were held with national
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counterparts, interviews were conducted with other staff involved in the project, and talks

were held with Government officials. The visits to these two countries proved very

useful, because they provided a wealth of information with regard to the activities that

have been and are being conducted under the project at the regional level, and to the

results achieved to date.

The purpose of the field mission was to conduct interviews with national

counterparts in the two countries - Iran and Jordan - with a view to collecting first-hand

information on the development, the present status and the results obtained through the

implementation of the project. In addition to staff directly involved with the project,

discussions were held with Government officials, UNDP representatives, and with

representatives of beneficiaries of the project.

The duration of the field trip was one and a half weeks (22 October - 2

November 1994). To achieve the evaluation objectives, the evaluation team carried out

the following tasks:

Discussions were held with the national counterparts in both countries

visited,;

Meetings were held with Government officials with an interest in the

project;

Visits were made by the evaluation team to several laboratories related to

the project.

The interviews were conducted using the questionnaire shown in Annex C. This

proved to be a reasonable basis on which to conduct the interviews and elicit

information. This questionnaire had been sent in advance to Jordan and the preliminary

responses prepared by the Jordanian counterparts aided the efficiency of the interviews.

3. Report Preparation

During the preparation of the report of this evaluation a variety of questions

arose. These were answered by further searches of the files, discussions with Mr. Kofi

(IAEA), Mr. Sommerer (Seibersdorf) and Mr. Zeissler (Seibersdorf) and by a limited

number of communications with counterparts.
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In order to consider objectively the efficiency and effectiveness of the assistance

provided through this regional project some aspects of project management have been

identified:

a) Definition of overall regional objectives.

b) Specification of project plan and schedule.

c) Definition of tasks, specifically allowing for national differences.

d) Regional and national progress reports and reviews against the planned

schedules:

i) Technical progress

ii) Management and finance.

e) Modification procedures as applied to

i) Regional plan and schedule

ii) National plan and schedule

iii) Individual tasks.

The definition of the overall regional objectives would be a document providing

the main guidance for those controlling and monitoring the project, particularly ensuring

that it does not duplicate effort applied by the Agency through other projects, either

interregional, regional or national. The strategy by which these project objectives would

be implemented could be defined in the project work plan. Such a work plan should

clearly state the starting point of the project, differentiating between each country within

the region as necessary. Experience on the likely time scales for this type of project

should be collated from the Technical Officer, Project Officer, representatives of all the

counterparts and any other people with relevant information. A consensus should be

reached to define an achievable time schedule to complement the project work plan.

This would assist the Agency in assessing the internal manpower likely to be required to

manage such a project. Detailed expansion of the tasks necessary to achieve each

national set of objectives would follow, defining particular time scales to match the

requirements of the overall project and identify tasks on the critical path. These detailed

task definitions would indicate the timing of progress reports and reviews, which are an

essential tool to robust project management that can remain effective even after

changes of project staff over a number of years. These progress reports and reviews

would be a most useful tool for monitoring and evaluation of the project. As the project

progresses, desirable modifications would almost certainly be identified for particular
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national tasks or even for the regional project plan. Such changes need to be

systematically and comprehensibly documented to ensure that they and their effects on

the project are clearly understood by all staff subsequently involved.

Each of these aspects would be the subject of a specific document within a

hierarchical structure for a well controlled project. The evaluation of this regional project

has attempted to compare, as far as is practical, the control of the project with the

aspects defined above. A definition of the roles and responsibilities of the IAEA staff and

the participating institutions would be expected in the project documentation. The above

breakdown of management documents would provide a clear record of the objectives,

implementation and achievements of each national task and hence allow the national

and regional efficiency and effectiveness to be measured. In particular, the use of

documents to record modifications to specific tasks would ensure that simple and

effective monitoring can be continued over a long period, during which the staff

members may be expected to change in the IAEA and in participating institutions.

II. Composition of the evaluation team

The evaluation team was composed of one outside expert and two Agency staff

members:

Dr. Stuart J. Strachan, RM Consultants, UK, outside expert in

environmental monitoring.

Ms. Silvia Alamo, Head of the Evaluation Section of the Agency's

Department of Technical Co-operation.

Ms. Maria E. Bermudez, staff member of the Evaluation Section of the

Agency's Department of Technical Co-operation.

III. Limitations of the evaluation

The special evaluation review of project RER/9/003 was the first such evaluation

to be conducted by the Evaluation Section of the Department of Technical Co-operation

of an Agency-supported regional project in the Middle East.

The scheduled duration of the field mission was one and a half weeks, which,

prior to initiating the mission, appeared to be a reasonable time to cover the evaluation

team's planned activities. On a few occasions, however, time was found to be too short
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to allow for in-depth discussions with each single person involved with the project in the

countries visited, as well as for meetings with all those who may have had something to

say about the project. It was generally felt that more time at each institution, as well as

with each project counterpart, would have been useful to allow for more detailed

discussions with those involved with the project, and for visits to facilities and field

stations.

The most significant limitation was without doubt the fact that it was impossible

for the mission to travel to all countries that participate in the project. A much better

picture could have been obtained by visiting these countries, where meetings and

discussions with project counterparts and other staff involved with the project would

have been most informative on the development of the project and on results obtained.

In general, the team members feel that this mission was not affected by any

serious limitations and that their assignment was carried out in excellent conditions.

The outside expert was to supply the first draft of the report of this special

evaluation review on 15 November 1994 and a revised version on 25 November 1994

which takes due account of comments from the whole evaluation team.
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ANNEX C: QUESTIONNAIRE SENT TO PARTICIPATING
COUNTRIES

SPECIAL EVALUATION REVIEW OF PROJECT RER/9/003 -

ENVIRONMENTAL MONITORING IN THE MIDDLE EAST

1. IMPACT

What are, in your opinion, the main results achieved in your country by

this project? In the region?

How are these results being utilized?

Who are the main end-users/beneficiaries? Please specify.

What would you say has been the project's main impact? At the national

level? At the regional level?

What new national capabilities now exist as a result of the Agency's

regional project?

In your view, did the project enhance efforts towards regional

collaboration in food and environmental monitoring?

2. STAFF/TRAINING

Has the project contributed to creating a core of trained staff in

environmental monitoring? For the monitoring of foodstuffs?

If yes, was this achieved through:

expert missions?

workshops/co-ordination meetings?

training courses?

What was, in your opinion, the most effective means to train local staff?

Are the local staff who were trained by the Agency working in activities

for which they were trained?

Is there sufficient local staff for the food and environmental monitoring

programmes in your country? Is there sufficient staff to operate the

available equipment?
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Have any people who were trained through the project left their place of

work?

Is there a national training programme on these subjects, where staff

trained through the project can pass on their knowledge to others in your

country?

Are there plans for expansion and/or new activities that will require more

training? If yes, in what specific areas?

3. EXPERT SERVICES

Have expert services been appropriate?

Have expert assignments contributed significantly to achieving the

project's objectives?

In what areas did/does the project require expert assistance?

4. EQUIPMENT

What equipment was provided to your country through this regional

project?

Has the equipment provided been appropriate?

Did the equipment arrive in good condition, with the necessary spare

parts and with the installation support required?

• Are there any major problems concerning the delivery of Agency-supplied

equipment to your country (delays, customs, clearance)? Have these in

any way affected the implementation of this particular project?

• Is there sufficient national/local capability to operate the equipment and

computer programmes?

• Have there been or are there any major problems with regard to the

equipment and software?

If yes, what have been the causes?

What steps have been taken to remedy the situation?

Is the equipment functioning properly? Is the EWERMS network

operational?

Are the activities and objectives of the project for which the equipment

was intended still being pursued?
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Is the equipment being utilized for the purposes and by the people for

which it was foreseen?

Have other unanticipated uses been developed for the equipment?

Is there a local capability to maintain and repair the equipment?

Do you have easy access to maintenance and repair services?

Are spare parts available in the country?

5. PROJECT IMPLEMENTATION: ACTIVITIES AND ACHIEVEMENTS

Please provide a summary of activities conducted under the project in

your country.

Has the Agency's assistance been effective and efficient?

What has been the local contribution to the project (staff, facilities,

hosting of activities)?

Have there been any major problems that have hampered the smooth

implementation of the project?

If yes, could these problems be solved? Are any steps being taken to

solve them?

Are any project-related activities still pending in your country? Please

describe.

Has the project contributed to the development of self-sustaining

activities that will continue after the conclusion of the Agency's

assistance?

6. GENERAL

Were/are your contacts with the Agency satisfactory throughout the

lifetime of the project?

Please provide any additional comments that would be useful/helpful

towards an objective evaluation of project RER/9/003.
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ANNEX D: SUMMARY OF PROJECT ACTIVITIES

The information in this annex has been derived from scrutiny of project files and

provides much of the evidence used by the evaluation team during the course of this

evaluation.

January 1987 to February 1988

During 1987 TLDs were placed in 8 locations in each country. Co-ordinators

prepared an intercomparison procedure for TLD measurements, to be discussed at the

next meeting using uniform reporting (three months after receiving TLD). The Agency

supplied each country with a dose-rate meter for reading environmental contamination.

Countries continued work in gamma spectrometry. Jordan was the co-ordinator until

the next meeting in 1988.

Environmental radioactivity measurements were presented by Jordan, Syria and

Iraq during the co-ordination meeting in Vienna on 1-2 February 1988, when Saudi

Arabia and the United Arab Emirates participated for the first time. Instruments for

reading radiocontamination in air were delivered to each country in mid-1988. A quality

control programme for checking the operation of the environmental monitoring systems

in the 3 countries was established by first half of 1988. TLDs were irradiated and sent to

the Agency for evaluation.

The recommendations for project activities in 1988 were:

Reporting system to be elaborated.

All results should be presented in the same units.

Frequency of reading should be seasonal (4x/year).

The supplier of the instrument should be contacted and "more practical

re-arrangements of the instrument" should be made.

February 1988 to November 1988

Data for 1988 were presented and discussed at the co-ordination meeting held

on 7-11 November 1988 in Jordan: Jordan, 27 stations covering the entire country

(sufficient); Syria, 11 and Iraq, 13 (both insufficient).
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Activities foreseen for 1989:

Establishment of early warning network.

Intercomparison of data, calibration of SAPOS-90 equipment.

Work on the food chain and the fate of radionuclides, food sampling and

special radiation protection issues.

Countries requested to prepare a national status report by 1.1.89

including national plans and requirements.

The methodology for TLD intercomparison was agreed upon. The SAPOS-90

equipment was presented and its distribution was agreed (6 locations in each Jordan,

Iraq and Syria).

Recommendations:

Iraq, Syria and Jordan to inform the Agency by 15.12.88 of their

willingness to receive experts from Poland to check the manual warning

system

Polish experts to finish converting the networks to full automatic by mid-

June 1989

• Training course on operation and maintenance of SAPOS to be arranged

by Poland.

November 1988 to April 1990

The co-ordination meeting of 15-19 April 1990 held in Jordan had as its purpose

to discuss the results of the intercomparison studies recently conducted in the national

laboratories of the participating member states.

The need to expand the project to include other Arab countries and other fields

of activity was recognized. TLD and gamma spectrometry intercomparison results were

reviewed. The exercise was found to improve measuring techniques. A workshop on

the operation and maintenance of EWN was held in Damascus in March 1990. The

SAPOS equipment delivered to Jordan and five out of six delivered to Iraq are in

working order. No information on the UAE.
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Recommendations:

To extend project into 1991 -92.

Jordan to act as project co-ordinator.

Workshop on radiological measurements in food and environmental

samples proposed in the UAE in October 1990.

Intercalibration exercise for both TLD and Sr-90 in 1990 with all

participating countries (Iraq, TLD; and Syria, Sr-90).

Project to be expanded to cover radon monitoring and air particulate

matter measurements.

Proposal to establish an agreement for Middle East like RCA and

ARCAL.

Proposal to submit to the Agency a list of participating laboratories

(manpower and equipment).

TLD results: this part of the project has made good progress and is

expected to achieve its objectives. EWN to be finally completed in

Jordan and Iraq in 1990 and in the near future in other countries.

April 1990 to March 1992

The reports of activities performed in participating countries during the period

April 1990 to March 1992 were given at the working group on EWERMS, held in

Damascus in 7-10 March 1992.

Iran:

4 SAPOS stations are connected to the network (Tehran, Tabriz, Mashad and

Sistan). Separate units to monitor meteorological information have been set up at the

locations of the SAPOS stations. There are also TLD monitors next to the GM tubes of

each SAPOS unit. The aim is to establish about 20 EWERMS stations at strategic

border points and next to nuclear facilities in the country. Average reading: 11-15 mR/hr

(alarm level: 30 mR/hr). Iran is also developing "turbulent flow" models to forecast the

dispersion of radioactive dust in the event of an accident.

Jordan:

6 SAPOS stations are connected by leased telephone lines to the central

computer at the Ministry of Energy and Mineral Resources. 6 stations are connected to
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the network in Jordan (Amman, Mazar, Aqaba, Shobak, Irbid and Mafraq). The SAPOS

stations are working satisfactorily, but the software condition which signals a false alarm

after power failure should be corrected. Average reading: 9-14 mR/hr (alarm level: 2x

average reading). There is a related Agency Technical Co-operation project

(JOR/9/003), under which a mobile unit is to be made available for field measurements.

UAE:

5 EWERMS stations connected by telephone to the control station at the Food

and Environmental Control Centre (Al-Ain, Fujarirah, Ras Al Khaimah, Silla Port and Abu

Dhabi; Sharjah is to be reactivated). Two additional stations are to be added to the

network after installation of the telephone links. The EWERMS network in UAE is

functioning well. Average reading: 7-8 mR/hr (alarm level: 25 mR/hr). UAE was

expected to receive a mobile lab for food and environmental monitoring, which is to be

linked to the network through a radio-telephone connection.

Syria:

7 SAPOS stations, connected by leased lines to the central computer at the

Radiation Protection Dept. of the AECS (Aleppo, Damascus, Darar, Lattakia, Qunetra,

Raqa and Tartos). Average reading: 9-14 mR/hr (alarm level: 2x average reading).

Some small problems (power failure) were experienced, but could be resolved. Also

software problem like in Jordan.

Conclusions:

In general, the RMS are functioning well. However,

Software problems need to be resolved, particularly with regard to the

program error which shows up after a power failure.

Full schematic diagrams and documentation for the hardware, plus the

complete source codes should be made available for future RMS.

March 1992 to June 1993

Country reports for the period from March 1992 to June 1993 were given at the

end of this period:
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UAE has obtained data on radioactive contaminants in imported food. With one

exception, levels are acceptable. The EWERMS system delivers a continuous

record of airborne radioactivity data.

In Iran, the radioactivity of drinking water has reached unacceptable levels in

some locations. Reference materials for QA are needed.

Jordan is using the facilities of the Jordan Radiation Protection Laboratory and

others for gamma spectrometry. Harmonization of the measurements and QA

are major concerns since standard operating procedures and reference

materials are not available.

Saudi Arabia has good facilities for radiation monitoring in food and environment.

Trained manpower with experience in QA is needed.

In Syria there are very active laboratory programmes involved in monitoring of

radionuclides in the environment and food.

There are extensive measurement programmes in Turkey and therefore there

are detailed data on the environmental radiological situation.

Conclusions:

A network of labs in participating countries has developed capabilities in

radioanalytical measurements for monitoring food and environmental

contamination.

The analytical procedures need to be standardized, and ISO Guide 25 should be

adopted

The types of materials to be analyzed are food, drinking water and water

resources, and environmental samples.

The laboratory's quality assurance procedures should be developed under

consideration of internationally accepted models; standard operating procedures

should be implemented.

Intercomparison exercises are to enhance further the capabilities of the

laboratories.

June 1993 to December 1993

The reported activities for the period from July to December 1993 were as

follows:
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Syria:

8 SAPOS stations, connected by leased lines to the central computer at the

Radiation Protection Dept. Of the AECS (Aleppo, Damascus, Darar, Lattakia, Qunetra,

Raqa and Tartos). Average reading: 6-12 mR/hr (alarm level: 2x average reading).

Some small problems (power failure) were experienced, but could be resolved by

modifying the power-pack. A flow-chart of the software for the central station was

requested to enable Syrian participants to obtain the capability to solve software-related

problems.

Iran:

8 SAPOS stations are connected to the network (Teheran, Tabriz, Mashad and

Sistan), 7 of which are in operation (one is defective due to transient over-voltage

caused by lightning). Separate units to monitor meteorological information have been

set up at the locations of the SAPOS stations. There are also TLD monitors next to the

GM tubes of each SAPOS unit. The aim is to establish about 20 EWERMS stations at

strategic border points and next to nuclear facilities in the country. Average reading: 11-

15 mR/hr (alarm level: 30 mR/hr). Iran is also developing "turbulent flow" models to

forecast the dispersion of radioactive dust in the event of an accident. Problems

encountered include occasional false readings from the stations, especially when power

failure occurs. Also the central station does not keep time accurately with the remote

stations.

Jordan:

6 SAPOS stations are connected by leased telephone lines to the central

computer at the Ministry of Energy and Mineral Resources. 6 stations are connected to

the network in Jordan (Amman, Mazar, Aqaba, Shobak, Irbid and Mafraq). The SAPOS

stations are working satisfactorily, but power failure problems are persistent at the

Aqaba remote station. Use of power conditioners and uninterruptible power supplies

was recommended. Average reading: 6-12 mR/hr (alarm level: 2x average reading).

There is a related Agency Technical Co-operation project (JOR/9/003), under which civil

defense and emergency procedures have been developed. A continuation of this

project has been requested for 1995-1996.
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UAE:

6 EWERMS stations connected by telephone to the control station at the Food

and Environmental Control Centre (Al-Ain, Fujarirah, Ras Al Khaimah, Silla Port and Abu

Dhabi; Sharjah is to be reactivated). Two additional ERATES stations were added to the

network. The EWERMS network in UAE is functioning well. Average reading: 7-8 mR/hr

(alarm level: 25 mR/hr).

Turkey:

Following the Chernobyl accident, Turkey acquired 90 Eberline monitoring

systems for measuring the contamination of radionuclides in the country. The measured

data were sent to the Turkish Atomic Energy Authority in Ankara using dedicated telex

lines of the State Meteorological Organization. 32 monitoring stations have been

connected, 42 are to be connected into an EWERMS network. Average reading: 8-16

(mR/hr (alarm level: 25 (mR/hr). Problems encountered relate to false readings (caused

by radio frequency interference).

Cyprus:

3 ERATES monitoring stations, supplied by Hungary, installed in 1992. The

Cyprus network is utilizing a forerunner version of the heterogeneous central station

software. Average reading: 50 nano-Grays/hr (16 nG/hr when corrected for cosmic

radiation).

Conclusions:

Status of EWERMS

In general, the remote monitoring stations are functioning well. However,

hardware-based problems need to be resolved, particularly with regard to

protecting the EWERMS stations from power failures. Each station should be

equipped with power protection devices, such as transient and over-voltage

devices, and uninterruptible power supplies, when possible.

New Developments on the EWERMS

Six measurement channels instead of three should be ordered with the new

ERATES systems. Full schematic diagrams and documentation for the

hardware should be made available for future RMS.
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A single-board PC version of the RMS with software in ROM should be

developed for ease of operation and maintenance.

Remote control of the EWERMS software via notebook computer with built-in

modem should be possible in the future.

Expansion of the EWERMS

It was proposed that the available funds in the equipment component of the

project should be used for expanding the network in participating countries.

Each country needs one set of spare boards for the RMS, plus other spare parts,

documentation and source codes.

Training

Training for maintenance and operation staff was recommended. Each country

should have staff trained to solve board, network equipment and software

problems.

A new project was proposed for the Agency's consideration for 1995-96 to

enable the expansion and enhancement of the networks and the establishment of

emergency response procedures. In view of the project's scheduled completion in 1994,

it was proposed that a TECDOC be produced to document its achievements.

December 1993 to November 1994

ERATES equipment, software and training were delivered to all participating

countries. Arrangements were made for the national counterpart in Lebanon to receive

3 RMSs before the end of this project in December 1994. Commercially produced

voltage protection devices for some of the RMSs were supplied to the participants.

Preparations were made for the final co-ordination meeting in December 1994.

Expert missions

Installation and testing of SAPOS-90 network (Jordan) was covered by T. Dudek

and B. Muchlado-Maronska (POL) in the period of 25 May to 7 June 1991.

Installation and testing of SAPOS-90 network (United Arab Emirates) was

performed by T. Dudek and B. Muchlado-Maronska (POL) from 16 September to 11

October 1991.
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Advice on analytical techniques (Lebanon) was given by P. Kump (SLO) in the

two weeks of 10-25 May 1994.

Workshops

A comprehensive range of topics were covered by the workshops delivered by

this regional project. These are listed below:

• Workshop - Yugoslavia, 10-13 Jan 1987

• Workshop on derived intervention levels for Arab countries - Syria, 9-13

November 1987

• Regional workshop on gamma spectrometry — Yugoslavia, 6-17 June 1988

• Regional workshop on derived intervention levels for the Arab Middle East -

Jordan, 14-24 November 1988

• Regional workshop on SAPOS network operators - Syria, 26-29 Mar 1990

• Regional workshop on SAPOS network maintenance technicians and

engineers - Syria, 26 Mar-12 April 1990

• Regional workshop on radiochemical measurements in food & environmental

samples - Yugoslavia, 10-21 December 1990

• Meeting on software for EWERMS network, 6 May -1 June 1991

• Regional workshop on advanced radiochemical techniques for the monitoring

of food and environmental samples - Syria, 18 November- 12 December

1991

• Regional training course on EWERMS - Syria, 11-20 April 1994
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ANNEX E: EVALUATION TIMETABLE

I Initial Preparatory Work in Vienna

August 1994 - Request for Special Evaluation accepted and

Agency Evaluation personnel selected.

September 1994 - Selection of External Evaluation Team Member

(Dr. S J Strachan)

Review of project files by Agency Team

Members

October 1994 - Preparation and distribution of questionnaire

Friday, 21 October 1994 - Detailed briefing at Vienna for Dr. Strachan.

II Visit to Iran

Saturday, 22 October

Arrival at Teheran Airport and transfer to Hotel Laleh, Fatemi Ave

Sunday, 23 October

10:00 -11:00 Introductory Meeting: Presentation on the activities of the Evaluation

Section of the Agency's Department of Technical Co-operation at Dr.

Hesabi Hall, Atomic Energy Organization of Iran

11:00-11:30 Break

11:30 -12:00 Meeting to discuss the Terms of Reference of the evaluation mission with

Dr. Sohrabi, Director of the National Radiation Protection Department

(NRPD)

11:30 -13:00 Visit to the laboratories of the NRPD

13:00 -15:00 Lunch hosted by Dr. Sohrabi

15:00 -17:00 Visit to the laboratories of the NRPD (continued)

Monday, 24 October

09:30 -10:30 Visit to NRPD Laboratories (continued)

11:00 -12:00 Meeting with Dr. Etemad, Director of the Nuclear Safety Department,

and his staff

13:00 -14:00 Lunch hosted by Dr. Etemad

14:30 -16:00 Continuation of visit to NRPD Laboratories and discussions with Dr.

Sohrabi

16:00 -17:00 Visit to Training and Manpower Development Department
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Tuesday, 25 October

09:00 -10:30 Visit to Nuclear Research Centre and meeting with Dr. Khalilipour,

Director of the Centre

10:30 -12:00 Visit to the Radioisotope and the Van de Graaf laboratories, and to the

research reactor

13:00 -15:00 Lunch, hosted by Dr. Khalilipour

15:00 -15:30 Visit to UNDP Teheran, meeting with Mr. Schulenberg and Ms. Anisi

15:30 -17:00 Continuing the discussions with Dr. Sohrabi

19:00 Reception hosted by Dr. Hadji-Azim, Vice President of AEOI for

Radiation Protection and Nuclear Safety

Wednesday, 26 October

07:30 - 09:00 Visit to the Gamma Irradiation Centre and meeting with Dr. Sohrabpour,

Director of the Centre

10:00 -13:00 Visit to the Karaj Nuclear Research Center for Agriculture and Medicine

(NRCAM)

13:00 -14:00 Lunch hosted by Dr. Karbasforoushan, Director of the NRCAM

15:00 -18:00 Continued discussions with Dr. Sohrabi and his staff

Thursday, 27 October

08:00 Departure to Esfahan

10:30 -13:00 Visit to the Esfahan Nuclear Technology Center

13:00 -14:00 Lunch hosted by Dr. Rassouli, Director of the Esfahan Center

14:00 -17:00 Visit the the Esfahan Nuclear Technology Center (continued)

Saturday, 29 October

09:00 -10:30 Meeting with NPPD Experts, Presentation by Dr. Shajari

10:30 -12:30 Final Meeting attended by Dr. Assarpour, Dr. Hadji-Azim, Dr. Hadji-

Saeid, Dr. Sohrabi, Dr. Etemad, Dr. Khalilipour, and Dr. Owlya

12:30 -13:00 Visit to the Early Warning Environmental Radiation Monitoring Station

(EWERMS) in Teheran

17:30 Departure to Jordan

III Visit to Jordan

Sunday, 30 October

15:00 -17:00 Meeting with staff of the Ministry of Energy and Mineral Resources (MEMR)
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Monday, 31 October

08:45 - 09:15 Meeting with the Secretary General of the MEMR, Dr. Zubi

09:15 -12:00 Meeting at MEMR Headquarters with project counterpart staff

12:00 -12:30 Presentation on the EWERMS Central Control Station

12:30 -15:00 Visit to the University of Jordan

15:00 -16:00 Visit to the Radioanalysis Laboratory of the Royal Scientific Society (RSS)

16:00 -17:00 Visit to the Standards and Calibration Laboratory and to the Repair

Laboratory of RSS

Tuesday, 1 November

08:30 -11:00 Visit to the temporary Information and Technical Laboratory of the MEMR

11:00 -11:15 Visit to the Gamma Irradiator site (under construction)

11:30 -12:30 Continuation of meetings at MEMR with project staff

12:30 -13:00 Meeting with the Minister of Energy and Mineral Resources, H.E. Dr. Iraiqat

13:00 -13:30 Visit to Remote Monitoring Station at MEMR Headquarters
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ANNEX F: LIST OF PEOPLE MET

People met in Vienna

Name

Mr. H. Som merer

Mr. R. Zeissler

Mr. L. Kofi

Mr. M. Samiei

Organization, Position and Location

IAEA, Technical Officer for RER/9/003, Seibersdorf Laboratory,

Austria

IAEA, Head Chemistry Unit, Seibersdorf Laboratory, Austria

IAEA, Middle East and Europe Section, Division of Technical

Cooperation Programmes, Project Officer for RER/9/003

IAEA, Head, Middle East and Europe Section, Division of

Technical Cooperation Programmes

People met in Iran

Dr. M. Hadji - Azim Atomic Energy Organization of Iran - AEOI, Vice-

President for Radiation Protection and Nuclear Safety

Dr. M. Hadji - Saeid

Dr. M. Assarpour

Dr. M Sohrabi

Ms. S. Mahdi

Mr. Bolourchi

Mr. Mohammadi

Ms. Hafadgi

Mr. Amidi

Ms. Arabi

Dr. B. Etemad

Mr. A. Goudarzi

Ms. Y. Kordbacheh

Mr. Khaniki

Dr. Khalilipour

Dr. Owlya

Mr. Ghahremani

AEOI, Vice-President for Research and Development

AEOI, Advisor to the President

AEOI, Director, National Radiation Protection Department

(NRPD)

AEOI, Environmental Radiological Control Division, NRPD

AEOI, Environmental Radiological Control Division

AEOI, Air Surveillance Section, Environmental Radiological

Control Division, NRPD

AEOI, Radioecology Section, Environmental Radiological

Control Division NRPD

AEOI, Gamma Spectrometry, NRPD

AEOI, Medical and Radiobiology Division, NRPD

AEOI, Director, Nuclear Safety Department (NSD)

AEOI, Project Manager, NSD

AEOI, Assistant, NSD

AEOI, Director, Education and Manpower Development

Department

AEOI, Director, Nuclear Research Centre (NRC)

AEOI, Head, Radioisotope Production Centre, NRC

AEOI, Radioisotope Production, NRC
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Mr. Payrokon

Mr. Schulenberg

Ms. F. Anisi

Dr. M. Sohrabpour

Dr. Karbasforoushan

Mr. H. Sadeghi

Mr. M. Gavahi

Dr. Afarideh

Dr. M. K. Rassouly

Mr. Afshad

Dr. Shajari

Mr. Sadeghazar

AEOI, Van de Graaf Accelerator, NRC

UNDP Resident Representative in Iran,

UNDP, Assistant

AEOI, Director, Gamma Irradiation Centre

AEOI, Director, Nuclear Research Centre for Agriculture and

Medicine (NRCAM), Karaj

AEOI, Head of Health Physics, NRCAM

AEOI, Secondary Standards Dosimetry Laboratroy,

Head, NRCAM

AEOI, Head, Cyclotron Laboratories, NRCAM

AEOI, Director, Esfahan Nuclear Technology Centre (ENTC),

Esfahan

AEOI, Head, Zero Power Reactor, ENTC

AEOI, Director, Nuclear Power Plants Development (NPPD)

AEOI, Manager, NPPD

III People Met in Jordan

Mr. Talal Iraiqat

Mr. A.W. Zubi

Mr. A. Mur

Mr. A. Habjouqa

Mr. N. A. Talib

Mr. Y. Sarhan

Mr. A..H. Khatibeh

Dr. M. Hassan

Mr. S. Kharouf

Technology

Mr. Diyah

Mr. Mamosa

Mr. S. Hassan

Mr. M. Dabas

Mr. N. M. Smairat

Mr. O. Khadid

Mr. I. Behweil

MEMR, Minister of Energy and Mineral Resources

MEMR, Secretary General

MEMR, Director

MEMR, Head of NIS

MEMR, Section Engineer

University of Jordan, Head of Electrical Maintenance

MEMR, Deputy Director - Nuclear Energy

University of Jordan, Head of Electrical Maintenance Department

RoyaL Scientific Society (RSS), Mechanical Design and

Centre

RSS, Gamma Spectrometry

RSS, Gamma Spectrometry

RSS, Director

RSS, Deputy Director

RSS, Head, Nuclear Instrument Division

RSS, Engineer, Nuclear Instrument Division

RSS, Engineer, Nuclear Instrument Division
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