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I. ORGANIZATION OF WORK

1. The Expert Group Meeting on Implications of Groundwater Rehabilitation for Water Resources Protection
and Conservation, organized by the Economic and Social Commission for Western Asia (ESCWA) and the
United Nations Environment Programme/Regional Office for West Asia (UNEP/ROWA), was held at United
Nations House in Beirut from 14 to 17 November 2000 under the patronage of the Minister of Energy and Water
in Lebanon. The Meeting was co-sponsored by the Federal Institute for Geosciences and Natural Resources of
Germany (BGR) and the Ministry of Energy and Water in Lebanon. The Meeting constituted one of the
activities planned within the framework of the 2000-2001 work programme for the Energy, Natural Resources
and Environment Division of ESCWA.

2. The aims of the Meeting were to review the status of groundwater pollution at the national level, discuss
groundwater rehabilitation techniques and their application in different geological environments, present relevant
case studies from countries inside and outside Western Asia, review the stages reached in the monitoring and
protection of groundwater sources, and promote awareness about the impact of water pollution on health and the
environment.

3. The Meeting was attended by water experts and resource persons from Western Asia (including Jordan,
Kuwait, Lebanon, Oman, Qatar, Saudi Arabia, the Syrian Arab Republic and Yemen) and from Germany; all had
extensive experience in different areas related to the subject of the Meeting.

4. Representatives from the following regional and international organizations and funding agencies also
attended the Meeting: the Rome and Cairo offices of the Food and Agriculture Organization of the United
Nations (FAO), World Bank, International Atomic Energy Agency (IAEA), Arab Academy for Science and
Technology and Maritime Transport (AASTMT), Arab Center for the Study of Arid Zones and Dry Lands
(ACSAD), Arab Organization for Agricultural Development (AOAD), BGR, Gulf Cooperation Council (GCO),
International Center for Agricultural Research in the Dry Areas (ICARDA), Islamic Development Bank (IDB),
Saudi Fund for Development, World Water Council, National Center for Remote Sensing in Lebanon, and
academic institutions from different parts of Lebanon (see annex I for a list of participants).

5. The Meeting documents included background papers prepared by the ESCWA secretariat; papers prepared
by invited resource persons from UNEP/ROWA, BGR, and the Ministry of Energy and Water in Lebanon;
country papers prepared by government-designated experts; and papers prepared by representatives from
regional and international organizations and scientific institutions (see the list of documents in annex 10).

II. ACCOUNT OF PROCEEDINGS"
A. OPENING SESSION

6. The Chief of the Energy, Natural Resources and Environment Division of ESCWA welcomed the
participants and expressed the secretariat’s appreciation to the Ministry of Energy and Water for sponsoring the
Meeting. He informed the participants that the Expert Group Meeting was being convened concurrently with the
fourth session of the ESCWA Committee on Water Resources. He spoke about the region’s limited water
resource availability, the failure to implement effective management practices, and the effects of increasing
groundwater pollution on already scarce water supplies and on health and the environment. The ESCWA
representative indicated that the Meeting would provide an opportunity to discuss pollution-related problems in
the region and means of rehabilitating groundwater aquifers to preserve that vital source for future requirements.
He reflected on the secretariat’s programmed activities relating to water quality protection, the review of water
strategies, the role of desalination in augmenting supply, and the promotion of groundwater management
(including the management of shared sources).

" The organization of work is provided in annex III to the present report.




7. The Deputy Regional Director of UNEP/ROWA welcomed the participants and reflected on the benefits
of enhancing cooperation between sister United Nations organizations and Governments in implementing joint
activities relating to groundwater quantity and quality issues. He referred to the need to use water in an
environmentally sustainable manner in order to maximize its economic and social benefits. The UNEP
representative stated that solving water problems required an intersectoral approach that took into account the
interlinkages between land and water, agriculture and water technology, and water and health. He reflected on
his organization’s new programme objectives with regard to water policy and strategy initiatives, which focused
on assessment, management and coordination. He highlighted UNEP activities in the field of water resources
management, in particular the Global Programme of Action for the Protection of the Marine Environment from
Land-based Activities and the Global International Water Assessment, noting that such activities addressed
issues relating to water quality assessment, monitoring and protection, with special emphasis on groundwater,
the main source for water for most of Western Asia. The representative also briefed the participants on the
Global Environment Outlook process, which was based on environmental assessment and provided
environmental forecasts based on policy analysis and scenario-building. He concluded with a brief on the
regional preparatory process being undertaken for the 2002 Johannesburg World Summit for Sustainable
Development together with the Council of Arab Ministers Responsible for Environment (CAMRE) and
ESCWA.

8. The Executive Secretary of ESCWA welcomed the participants and expressed his gratitude to the Minister
of Energy and Water of Lebanon for taking part in the opening session and for the Ministry’s support and
sponsorship of the Meeting. He spoke about the importance of groundwater in most of the countries of Western
Asia and the need to protect such a vital resource from excessive pumping and pollution and to ensure its
conservation through the formulation of sound policies. Referring to the purpose of the Meeting, the Executive
Secretary discussed the problems associated with current groundwater utilization practices employed to meet
rising water demand, especially in the irrigation sector, noting that groundwater quality was deteriorating as a
result of increasing pollution from the domestic and agricultural sectors and salt-water intrusion from over-
pumping. He concluded by urging ESCWA members to exert more effort to combat groundwater pollution and
to introduce and enforce legislation to protect and sustain groundwater sources for future generations.

9. The Minister of Energy and Water of Lebanon welcomed the distinguished gathering of water experts and
spoke about the increasing water scarcity at the global level and in the ESCWA region in particular, where per
capita water availability had been declining because of development activities and population increases. He said
that groundwater represented a vital source of water for a large number of ESCWA member countries,
accounting for 17 per cent of potential available sources. He talked about the surface water and groundwater
resources available in Lebanon and the impact of over-pumping, which had resulted in salt-water intrusion. He
referred to the country’s water pollution from wastewater and irrigation practices and assessed the impact of
such factors on the water supply and public health. He highlighted the Ministry’s efforts in combating salt-water
intrusion through artificial recharge, controlling drilling activities and constructing wastewater treatment plants.
He also reviewed the Ministry’s 10-year programme, which gave priority to groundwater protection and
conservation, water quality monitoring and water treatment projects in the domestic sector.

10. The Meeting adopted the agenda and the organization of work (see EEESCWA/ENR/2000/WG.3/L.2 and
E/ESCWA/ENR/2000/WG.3/2).

B. PRESENTATION OF PAPERS

~11.  The Meeting focused on three broad themes: groundwater pollution and its impact, groundwater
rehabilitation techniques, and groundwater protection. Within this context, papers presented by the participants
addressed issues related to groundwater pollution resulting from irrigation practices, the disposal of treated and
untreated wastewater, and intrusion of sea water into coastal aquifers, and the impact of pollution from different
activities on health and the environment. Particular attention was given to the review of groundwater
rehabilitation techniques (the main objective of the Meeting) and to the presentation of case studies on pollution
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from inside and outside the region. The issue of groundwater protection was discussed at length, with emphasis
placed on vulnerability assessment methodology, network design and monitoring procedures.

1. Groundwater pollution and its impact

12 The ESCWA background paper for the Meeting, entitled “Implication of groundwater protection and
conservation”, stressed the importance of groundwater for a large number of countries in Western Asia and
examined the magnitude of water quality deterioration linked to increasing pollution from domestic, industrial
and agricultural activities. The paper identified sources of pollution in general and in the ESCWA region in
particular, focusing on the infiltration of unsewered domestic wastes and wastes from leaking sewers and sewage
oxidation lagoons and the consequent contamination of water supply wells, springs and (especially shallow)
aquifers. The paper identified the most prevalent pollution sources as residue of fertilizers and pesticides in
irrigation return flow, organic components and heavy and trace metals, all of which endangered drinking water
quality. Overexploitation of freshwater aquifers had allowed the intrusion of brackish water into parts of the
exploited aquifer or into underlying or overlying aquifers. Socio-economic development activities in Western
Asia had caused serious deterioration of groundwater quality in shallow aquifers. The paper reviewed
groundwater rehabilitation techniques that could be applied inside the well, within the aquifer or via water
treatment outside the aquifer. Groundwater management measures were addressed from the perspective of data
collection, assessment, monitoring and protection.

13. The paper of AOAD, entitled “Pollution of groundwater from irrigation practices in the Arab countries”,
indicated that groundwater constituted around 15 per cent of the available water in the Arab world, and its
protection should represent a priority, especially for those countries heavily dependent on such resources. The
paper reviewed the most common sources and types of pollution associated with urbanization activities, the use
of chemicals for fertilizers and pesticides and the reuse of wastewater and saline water in agriculture, and
pollution from oil production, and pollution from human practices in rural areas. The paper also provided
information on technical and administrative measures that could be undertaken to protect groundwater sources.

14. Another paper, entitled “Groundwater pollution by irrigated agriculture: a case study”, evaluated the
impact of certain irrigation practices on the groundwater in shallow and deep aquifers in the Eastern Province of
Saudi Arabia. The results of the study indicated that the quality of deep groundwater was not affected by the
percolation of irrigation water because of the presence of a thick, impervious confining layer overlying the
aquifer. However, groundwater in shallow unconfined aquifers was being polluted by nitrates and some trace
metals such as boron as a result of the percolation of pollutants in excess irrigation water down to the shallow
water table. Fertilizers and pesticides were identified as the main sources of pollutants. The paper suggested
that improving irrigation and cultivation practices could reduce pollution and minimize its impact on shallow
groundwater. It was noted that such practices could be applied in other parts of Saudi Arabia to protect and
conserve groundwater resources.

15.  The paper entitled “Groundwater pollution control measures in Lebanon” addressed water quality
deterioration at the national level caused by uncontrolled pumping and discharges of domestic and industrial
wastes. The paper, presented by a representative from the Ministry of Energy and Water, also reviewed the
impact of agricultural practices and leakage from the water supply and sewage networks. Other factors
contributing to pollution included outdated legislation for the protection of water sources and the overlapping of
tasks and responsibilities among governmental agencies involved in water-related activities. The paper included
information on the Ministry’s efforts to address relevant issues; mention was made of studies and field projects
under development or implementation that focused on problem-solving and limited preventive measures to
monitor and protect groundwater sources.

16.  The paper entitled “Groundwater pollution: environmental impacts” examined existing environmental
policies, regulations, laws and institutional frameworks in Western Asia. The paper highlighted critical issues,
including the need to update rules and regulations and to mobilize legislative and institutional bodies to
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implement pollution control measures and prevent environmental degradation, which would contribute to
enhanced water availability and sustainability. The paper reviewed different approaches for mobilizing the
community, with particular emphasis given to the empowerment of women, the formation of youth groups, and
the implementation of public awareness campaigns.

17. The country paper of Jordan, prepared in Arabic, addressed the rise in water consumption owing to
population growth and development activities. The paper outlined government efforts to manage water
resources through the adoption of measures to improve institutional arrangements, the establishment of a data
bank, the implementation of a groundwater monitoring programme, the construction of wastewater and industrial
treatment plants, the control of pumpage to ensure safe yield, the regulation and implementation of artificial
recharge schemes, and the required completion of environmental impact assessments for all projects.

18. A World Bank paper entitled “MENA/MED water initiative: proceedings of the regional workshop on
sustainable groundwater management in the Middle East and North Africa: summary report” stressed the
importance of groundwater in the water balance, noting that it accounted for 15 to 60 per cent of all water
resources. Groundwater management could not be effectively implemented unless regulations were combined
with incentives and withdrawals controlled. The paper reviewed the outcome of the regional groundwater
workshop held in Sana’a, indicating the nature of emerging groundwater problems and the array of legal,
institutional, economic, social and political factors affecting groundwater management. The issues of common
concern identified at that workshop included overdraught, water quality and pollution, supply and demand
management, data and information generation, institutional and legal reform, and public and community
participation in management.

19. The paper entitled “Evaluating the potential of submarine springs: an unconventional groundwater source
for the coastal area—Lebanon” focused on unconventional sources contributing to the water budget of the
country’s coastal area. In Lebanon all the major cities lay along the coast; all told, around 70 per cent of the
country’s residents lived near the Mediterranean sea. The paper emphasized the need for a decision to protect
and sustainably manage submarine water sources. It was noted that the administrative staff of the central water
authority could identify priorities, problems, risks and water values and could also work to obtain funds for
programme implementation, while the executive branch could secure monitoring and technical support to ensure
maximum performance and sustainability.

2. Groundwater rehabilitation techniques

20. The paper entitled “New approaches in groundwater rehabilitation” provided an overview of the
conventional and innovative remediation technologies available. It examined a variety of potential
contaminants, listed their properties, and indicated where they most frequently occurred and their mode of
movement. The paper noted that substances such as chlorinated hydrocarbons, benzene, toluene, ethylbenzene,
xyclene, pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls and heavy metals were often
found in soil and water samples taken from sites contaminated mainly through industrial and agricultural
practices. The paper elaborated on the different technologies and techniques used for the remediation of
contaminated soil and groundwater, including conventional civil-engineering-based approaches (excavation,
containment and hydraulic measures), process-based and innovative conceptual approaches, treatment walls,
bioremediation and monitored natural attenuation. The general applicability and limitations of such methods
were addressed.

21. The paper entitled “Implications of groundwater protection and conservation” provided a comprehensive
review of pollution control and groundwater rehabilitation techniques. The paper emphasized that a good basic
knowledge of surface and subsurface soil profiles, aquifer characteristics and possible chemical reactions;
aquifer hydrodynamics; and the physical, chemical and biological characteristics of pollutants and their
behaviour was required for the design of rehabilitation schemes as well as for the monitoring and protection of
groundwater systems. The paper reflected on the reality that when groundwater became polluted, it was
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sometimes very difficult, if not impossible, to rehabilitate the aquifer. In addition, groundwater and
contaminated-soil restoration measures could be extremely expensive, entailing large time, personnel and
financial commitments. The prevention of groundwater pollution through environmentally friendly behaviour,
the establishment of an effective regulatory framework, and the application of simple but intelligent technical
and other precautionary measures constituted a better option than the implementation of expensive and time-
consuming remedial measures in the field. The paper outlined the concepts for the design of groundwater
networks, the selection of observation points, and the maintenance and operation of the networks including
groundwater sampling, data processing and quality control.

22.  The paper entitled “Burman, underground removal of manganese from groundwater in Beheira
Governorate, Egypt” provided information on the outcome of a field study on the use of a particular treatment
process for groundwater rehabilitation. The presence of manganese and iron in the Nile Delta aquifer caused
problems for both pipelines and consumers. In the Kim Hamada and Itay al-Barud areas, the average
concentration of each was found to be 0.41 and 1.1 milligrams per litre (mg/]) respectively. The problem
emerged in 1990 with the start of chlorination and the consequent precipitation of manganese oxides in the
distribution systems of the area under study. The method used by the Beheira Water Drainage Company to
remove manganese from groundwater was relatively cheap and required no chemicals or special facilities such
as sedimentation tanks or filters. Rehabilitation was based on the application of natural processes, mainly the
injection of aerated water, which produced good results. Further evaluation was planned for the next phase,
during which regular groundwater operations would be carried out by the Beheira Water Drainage Company.

23. A specific issue was addressed in a paper presented by the Ministry of Energy and Water in Lebanon,
entitled “Salt water intrusion in the Hadeth aquifer: groundwater rehabilitation techniques™. Salt-water intrusion
was occuring in the Hadeth limestone aquifer near Beirut because the heavy pumpage of 17.5 million cubic
metres (mcm) for the public water supply and uncalculated pumpage from more than 500 private wells exceeded
annual recharge, estimated at 14.5 mecm. The paper described the remedial approach of injecting recharge wells
with water from the Dachouniye source and the Beirut River during the wet winter season. The viability of that
technique had been demonstrated through the implementation of a successful pilot recharge experiment.

24.  Another paper, entitled “Implications of groundwater rehabilitation in the ESCWA region”, suggested
some ideas that might be applied for the exploitation of groundwater resources and assessed the potential impact
of groundwater mismanagement. The paper provided a short description of the current deterioration of
groundwater resources in the region, called for increased efforts to explore and evaluate viable rehabilitation
techniques suitable for arid and semi-arid environments, and stressed the need to promote the exchange of
experiences. The paper also presented some important economic concepts that should be applied in dealing with
groundwater exploitation, depletion and rehabilitation.

25. The paper entitled “Solute transport models: an important tool for studies on groundwater protection or
remediation” focused on the application of models in the assessment, monitoring and protection of groundwater
resources. The paper indicated that flow and transport models were useful for assessing water quantity and
quality and for evaluating solutions including pollution movement and groundwater rehabilitation. Models could
help characterize systems, pinpoint gaps in data, identify locations for additional wells, address uncertainties,
compare different scenarios, and indicate the best remedial or protective procedure to be applied under given
circumstances. The paper provided information on the basic equations and various methods used in transport
modelling. There were many computer programmes available, ranging from simple flow models using particle
tracking and analytical equations models to multispecies, multiphase transport models and variable density
models coupled with reaction models. Some examples of analytical and numerical models and their uses in real
field situations were presented, with emphasis given to reactive transport and salt-water intrusion.

26.  The country paper of the Syrian Arab Republic, prepared in Arabic, reviewed government efforts focusing
on the development of water resources to provide additional supply, especially for domestic and irrigation
purposes. The paper provided a brief description of the types of groundwater aquifers in the country and noted
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that groundwater had been contaminated by the seepage of waste from septic tanks (which contributed nitrates),
pollution from garbage and dump sites, the overuse of fertilizers (which contributed ammonia), salt-water
intrusion in the coastal zone from overpumping, irrigation return flow (which contributed chloride, sodium
sulphide and manganese), and the infiltration of salty water from oil operations. Other sources of pollution were
identified, including gasoline leakage and power plant discharges into surface waters. The paper outlined the
Government’s recent efforts to implement limited water management measures including the construction of
dams, artificial recharge schemes and groundwater protection programmes.

3. Groundwater protection

27. The paper entitled “Groundwater vulnerability mapping: decision support in groundwater resources
quality protection” examined different methodologies for assessing the vulnerability of groundwater systems,
including overlay and index, process-based and statistical methods. The paper indicated that qualitative overlay
and index methods were still used most frequently, as data availability limited the applicability of other methods.
The paper demonstrated that the application of overlay and index methods in qualitative groundwater
vulnerability mapping represented a valuable tool in groundwater protection for policy makers, regional planners
and water resource managers.

28. The paper entitled “Guidelines for groundwater protection and pollution control in the GCC countries”
provided a brief description of groundwater resources in the Gulf region; in that arid and extremely arid part of
the world, groundwater was used to satisfy more than 91 per cent of fresh water requirements. The paper
reported on the deterioration of groundwater quality owingto overexploitation, anthropogenic activities, and
salt-water intrusion along the eastern side of the Gulf. The main sources of pollution were identified, with
mention made of the high levels of nitrates (in excess of 90 mg/l), ammonia (up to 5 mg/l) and faecal coliform;
high levels of total dissolved solids (TDS) from irrigation return flow; and problems associated with gasoline
tank leakage and the injection of brine from oil operations. The paper reviewed the management measures that
had been implemented in the region and elaborated on the use of the geographic information system (GIS) and

mathematical groundwater modelling to assess aquifer vulnerability for groundwater protection.

29. The paper entitled “Water and soil vulnerability to contamination in central Beqa’a plain — Lebanon”
focused on how irrigation practices (the use of wastewater and overuse of fertilizers, pesticides and insecticides)
were contributing to increased groundwater pollution levels. A field study was presented on a selected area in
the Bega’a plain measuring 127.5 square kilometres (km?) and characterized by high clay content, high pH
values, and high action exchange capacity in the soil profile, in combination with a shallow water table ranging
from 0.6 to 5 metres. The study showed that over-irrigation and a percolation rate of 200-300 millimetres (mm)
per year had increased the salinity and nitrate levels in the groundwater. Through the study a soil profile was
obtained which indicated varying degrees of groundwater pollution vulnerability. The residence time of
percolating water in the soil above the aquifer varied, ranging from several months to 10 years. The
vulnerability maps developed through the study could serve as a planning tool to prevent groundwater pollution.

30. The paper entitled “Isotope studies for groundwater protection and pollution control” focused on the
application of environmental isotope methods for assessing the vulnerability of groundwater resources to
pollution. Such methods were used to evaluate the age distribution of groundwater resources and any changes
that had occurred owing to hydrodynamic disturbances following palaeoclimatic alterations or anthropogenic
activities such as intensive groundwater abstraction. Stable isotope analyses allowed researchers to estimate the
mean residence time of groundwater in an aquifer up to five years, tritium allowed the detection of young
groundwater in an aquifer recharged after 1963/64, and carbon dating could be used to estimate groundwater
ages of up to about 40,000 years. It was maintained that pollution could be prevented through early detection of
the mixture of young groundwater with a potential pollution source, an assertion supported by case studies
carried out in Jakarta and Bandung, Indonesia. Groundwater mining exhausted fossil resources and could induce
the movement of polluted and highly mineralized groundwater within the aquifer and in adjacent aquifers. Case




studies of the Azraq spring area in Jordan and the Thar desert in Pakistan demonstrated the usefulness of isotope
methods.

31.  The country paper of Lebanon, prepared by the Ministry of Energy and Water, reviewed the legal
framework during the period 1920-1998 in relation to groundwater protection. The absence of comprehensive
laws regulating development, utilization, monitoring and protection had contributed to the mismanagement of
groundwater resources; uncontrolled pumping and drilling, combined with the dumping of wastewater and
industrial wastes, had resulted in water quality deterioration in general and salt-water intrusion along the coast.
Increased pollution levels were being reported in different parts of the country. The paper addressed the
shortcomings of existing laws and regulations and suggested some technical, administrative and legal measures
to protect groundwater sources.

32. A paper entitled “Groundwater use and groundwater protection in Germany” emphasized the importance
of protecting groundwater from pollution, as it accounted for more than 70 per cent of the country’s supply of
drinking water. The paper elaborated on the protective measures adopted in Germany to ensure the systematic
and regular monitoring of groundwater, including the use of monitoring permits issued by the Federal States to
facilitate the early detection of pollution from hazardous substances, as well as various other measures to be
implemented at an appropriate time. The Federal Water Act provided a comprehensive set of measures for
groundwater protection and constituted an important component of Germany’s environmental preservation
efforts. In addition, the authorities were free to designate water protection areas and establish more stringent
requirements for the monitoring and protection of any threatened groundwater sources.

III. EVALUATION OF THE MEETING
33. The Meeting organizers distributed a brief questionnaire to allow participants to assess the relevance of
groundwater rehabilitation to the conservation and protection of groundwater, the quality of the papers prepared
and presented, and the logistical aspects of the Meeting. The results of the evaluation indicated the following:

(a) A total of 63 per cent of the respondents believed that the Meeting topic was relevant to their work;

(b) The papers presented at the Meeting were of satisfactory quality, according to 60 per cent of the
respondents; 27 per cent indicated that they were very relevant;

(c) Half the participants felt that the discussions had been beneficial, and 37 per cent believed them to
have been relevant;

(d) Almost half (47 per cent) of the respondents indicated that they expected to use the information
acquired during the Meeting;

(e) Two thirds (67 per cent) felt that the Meeting had been very well organized;

(f) Around 57 per cent of the participants indicated that rehabilitation techniques would be used by their
concerned authorities.

Some analytical remarks extracted from the questionnaires are summarized in annex IV to the present
report.

IV. RECOMMENDATIONS

34. The Meeting participants emphasized the vulnerability of groundwater aquifers in the region to quantity-
and quality-related problems caused by overexploitation and pollution, which further reduced the already scarce




supplies available in the member countries, and called for effective measures to protect groundwater resources
and rationalize their use.

35. It was noted that because aquifers in the region were vulnerable to pollution, special attention should be
given to the formulation and adoption of effective policies for their protection. Preventive measures were often
more cost-effective than rehabilitative or remedial solutions. In view of the above, the participants adopted the
recommendations below:

A. RECOMMENDATIONS TO MEMBER STATES
36. It is recommended that member States consider the following:

(a) Formulating practical, integrated groundwater management policies appropriate to each country’s
situation.  Such policies should enable the concerned authorities to guard against water depletion and
degradation, deal effectively with diffuse pollution, and prevent further water contamination, especially by
hazardous substances, in order to protect public health and the environment and deal with accidental pollution.
This may be achieved through various means, including the following:

(i) Adopting appropriate instruments and measures for the implementation of groundwater
management policies, updating and reforming regulatory frameworks (regulations and by-laws),
and developing and implementing enforcement mechanisms that clearly define the
responsibilities of the various agencies concerned. Involving stakeholders in enforcement is a
practical option that should be considered by member States;

(i) Developing and adopting sound agricultural policies and irrigation practices suitable for arid
lands. Adequate attention should be given to the application of decision support systems to
ensure an optimal match between water quality, crop, soil and climate to optimize productivity,
and to minimize the qualitative and quantitative impact of agricultural activities on groundwater
aquifers;

(b) Enhancing the capabilities of groundwater protection departments in member States through the
following:

(i) Developing and strengthening groundwater quantity and quality monitoring systems. Particular
attention should be given to the development of reliable and comprehensive databases that can
be used to facilitate efforts to assess and prevent pollution and design appropriate rehabilitation
measures;

(i) Preparing groundwater vulnerability maps and integrating them into geographic information
systems to facilitate analysis. This information may be used in decision-making processes, with
emphasis given to the delineation of “wellhead protection areas” around municipal water wells
and the control of groundwater-polluting activities within such areas;

(c) Encouraging research and studies to develop and update standards for the assessment and monitoring
of groundwater quantity and quality; and preparing guidelines for the implementation of those standards;

(d) Implementing programmes to increase the awareness of local communities and encourage their
participation in the monitoring, management, conservation of groundwater aquifers and their protection against
all types of pollution;




(e) Encouraging the adoption of protective measures, including those based on the Polluter Pays

Principle, and carrying out environmental impact assessments for development projects that may pollute water
resources;

(f) Focusing special attention on building capacities in groundwater modelling and the use of GIS and
other special techniques for the assessment of groundwater aquifer vulnerability;

(g) Working to increasing groundwater use efficiency in the various sectors, and giving priority to
rehabilitating and protecting groundwater by organizing workshops and training courses to disseminate relevant
information.

B. RECOMMENDATIONS TO THE ESCWA SECRETARIAT, UNEP/ROWA AND
OTHER REGIONAL AND INTERNATIONAL ORGANIZATIONS

37. International and regional organizations, and ESCWA in particular, are called upon to enhance
cooperation in areas of common interest relevant to groundwater rehabilitation, protection and management, and
to enter into discussion so that agreement may be reached on effective measures to support efforts by member
States to implement the recommendations of this Meeting.

38. ESCWA and other United Nations entities should engage in a cooperative effort to launch a regional
project in member States to develop and strengthen the capacities of departments involved in groundwater
protection, primarily through the organization and support of training workshops and seminars and the provision
of technical assistance relating to groundwater rehabilitation, protection and conservation; and should exchange
data and information on various phenomena relating to environmental degradation, in particular those adversely
affecting the quality of groundwater in member States.




Annex [

LIST OF PARTICIPANTS

A. ESCWA MEMBER STATES

Jordan

Mr. Salameh Rfeifan M. Khreisheh
Head of Groundwater Division
Ministry of Water and Irrigation
P.O.Box 2412 - 5012

Amman

Tel.: (962-6) 5683100-5680100
Fax: (962-6) 5680075

Kuwait

Mr. Khalifa A. Al-Fadhala

Director of Operations and Maintenance
for Water Works Administration

Ministry of Electricity and Water

P.O. Box 15643

Daiya 35457

Tel.: (965) 4815813 - 4814652

Fax: (965) 4815817

Lebanon

Mr. Mohammad Abdel Hamid Baydoun
Minister of Energy and Water

Beirut

Tel.: (961-1) 565001

Fax: (961-1) 465555

Mr. Hassan Mohammad Hachem
General Director of Investment
Ministry of Energy and Water
Beirut

Tel.: (961-1) 565001/2

Fax: (961-1) 565555

Mrs. Mirvat Kraidieh Abou Daher
Coordinator for Water Quality Monitoring
Ministry of Energy and Water

Beirut

Tel.: (961-1) 565062 or (03) 514781

Fax: (961-1) 565555

E-mail: ministry@hydro-electic.gov.lb
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Mr. Fouad S. Kozma

Chairman, Geology Department
Ministry of Energy and Water
Beirut

Tel.: (961-5) 450504 or (03) 666607
E-mail: fkozma@hotmail.com

Mr. Bernard Massaad

Hydrogeologist/Geology Department

Ministry of Energy and Water

Beirut

Tel.: (961-1) 565108 — 386550 (office)
(961-5) 768482 or (03) 250494 (home)

Fax: (961-1) 576666 — 423384

E-mail: bmassaad@hotmail.com

Mr. Samir Araman

Geologist

Ministry of Energy and Water

Beirut

Tel.: (961-1) 565022 - 897785 or 03/695051
Fax: (961-1) 565022

Mr. Ramez R. Kayal
Water resources specialist
Unit of Planning’s Programming
Team Leader for METAP/World Bank
Ministry of Energy and Water
P.O. Box 70-1091
Antelias, Beirut
Tel.: (961-4) 522222
Fax: (961-4) 525080
E-mail: upp@MOE.GOV.LB

Mr. Bassam Adib Jaber

Consultant and institutional expert

Ministry of Energy and Water

Beirut

Tel.: (961-1) 565110 (office)
(961-1) 818514 (home)

Fax: (961-1) 565666

E-mail: bajaber@litcom.com.lb

Mr. Hussein Rammal

Chief of Technical Services

Litani River Authority

Beirut

Tel.: (961-1) 662112 or (961-7) 435465
Fax: (961-1) 660476



Lebanon (continued)

Mr. Adib Salim Geadah

Chief of Planning Services

Litani River Authority

P.O.Box 11-3732

Beirut

Tel.: (961-1) 662110 or (03) 231318
Fax: (961-1) 660476

E-mail: ¢/o romygeadah@yahoo.com

Mr. Elias Sami Hawi
Hydraulic irrigation engineer
Litani River Authority

P.O. Box 11-3732

Beirut

Tel.: (961-1) 662112/14

Fax: (961-1) 660476

Mr. Bassam Hachem

Engineer

Saida Water Authority Building
Litani River Authority

Saida

Tel.: (961-7) 721698 or (03) 740300

Mr. Hassan D. Shebaru
Engineer/Litani Project
Litani River Authority
P.O. Box 11-3732
Beirut

Tel.: (961-1) 630733

Mr. Mohamed Kamel Awaida
Technical Assistant/Water Resources
Litani River Authority

P.O. Box 11-3732

Beirut

Tel.: (961-1) 662112

Fax: (961-1) 660476

E-mail: KAWAIDA@cyberia.net.lb

Ms. Alia Rustom Kaskas

Chemist and public health specialist
Ministry of Environment

P.O. Box 70-1091

Antelias

Tel.: (961-4) 522222

Fax: (961-4) 525080

E-mail: a.kaskas@moe.gov.lb

Oman

Mr. Suleiman Nasser Al-Akhzami

Director of Water Resources Protection Department
Ministry of Water Resources

P.O. Box 2575

Postal code: 112 Ruwi

Muscat

Tel.: (974) 703195-703553

Fax: (974) 701515

Qatar

Mr. Mohamed Mahdi Al-Yami

Engineer

Corporate Planning and Business Development

Qatar General Electricity and Water Corporation

P.O. Box 41

Doha

Tel.: (974) 4845435/45

Fax: (974) 4845491

E-mail: eng@qatar.net.qa or
Abara-maa@yahoo.com

Syrian Arab Republic

Mr. Barakat Hadid

Deputy Minister

Ministry of Irrigation

P.O. Box 4451

Damascus

Tel.: (963-11) 2218251-4416505
Fax: (96311) 2246888

E-mail: irrigation.min@net.sy
Yemen

Mr. Abdulla Mohamed Al-Thary

Water resources specialist

Head of Water Policy and Programming Sector
National Water Resources Authority

Alhasaba, Amran Road

Sana’a

Tel.: (967-1) 254153, ext. 2

Fax: (967-1) 231530

E-mail: sys2000@y.net.ye




B. UNITED NATIONS BODIES, SPECIALIZED AGENCIES AND OTHER
ORGANIZATIONS IN THE UNITED NATIONS SYSTEM

Food and Agriculture Organization of the United
Nations (FAO)

Mr. Jacob J. Burke

Senior Water Policy Officer

Room B-724, Viale Delle Terme di Caracalla
00100 Rome

Tel.: (39-06) 5705 6450

Fax: (39-06) 5705 6275

E-mail: Jacob.burke@fao.org

FAO/Regional Office for the Near East (FAO/RNE)

Mr. Mohamed Bazza

Senior Officer

Irrigation and Water Resources, FAO/RNE
11 Al-Eslah Al-Zirai St.

P.O. Box 2223

Dokki, Cairo

Tel.: (202) 3316000 - 3316132

Fax: (202) 7495981

E-mail: mohamed.bazza@fao.org

The World Bank

Ms. Doris Koehn

Director, Rural Development, Water and
Environment

Middle East and North Africa Region

1818 H Street NW

Washington, D.C. 20433

Tel.: (202) 473-5288

Fax: (202) 477-1609

E-mail: dkoehn@worldbank.org

International Atomic Energy Agency (IAEA)

Mr. Mebus A. Geyh

University professor/IAEA
Rubeland 12, 29308

Winsen, Germany

Tel.: 05146-2578

E-mail: mebus.gevh@t-online.de

C. NATIONAL, REGIONAL AND INTERNATIONAL ORGANIZATIONS

Arab Academy for Science and Technology and
Maritime Transport (AASTMT)

Mr. Nabil M. Ismail

Professor of Water Resources and Environmental
Engineering

Office of the President, Executive Affairs

P.O. Box 1029

Miami, Alexandria, Egypt

Tel.: (203) 5505151 - 5610755

Fax: (203) 5487786

E-mail: nbismail(@usa.net

Arab Centre for the Studies of Arid Zones and Dry
Lands (ACSAD)

Mr. Manfred Hobler

Head of ACSAD-BGR Cooperation Project
P.O. Box 2440

Damascus

Tel.: (963-11) 5743029

Fax: (963-11) 5743063

E-mail: acsad@net.sy
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Mr. Refaat Rajab

Hydrogeologist, Water Resources Division
P.O. Box 2440

Damascus

Tel.: (963-11) 5743029

Fax: (963-11) 5743063

E-mail: acsad@net.sy

Arab Organization for Agricultural Development
(AOAD)

Mr. Isam Mustafa Abdel Haleem

Deputy Director, Water Resources Department
P.O. Box 474

Khartoum

Tel.: (249-11) 472176

Fax: (249-11) 471402

E-mail: aoad@sudanmail.net




Federal Institute for Geosciences and
Natural Resources of Germany (BGR)

Mr. Peter Kessler

Deputy Secretary

State Ministry of Environment,
Agriculture and Forestry

Mainzer St. 80

D-65189 Wiesbaden, Germany

Tel.: 49-611-8151300

Fax: 49-611-8151941

E-mail: abteilung.3@mulf hessen.de

Mr. Christian Weingran

Project Manager, HIM-ASG
Miillerwegstannen 46

D-35043 Stadt Allendorf, Germany
Tel.: 49-6428-92350

Fax: 49-6428-923535

E-mail: asg.stadtallendorf(@t-online.de

Mr. Klaus Schelkes

Head of Groundwater Dynamics and
Groundwater Modelling Section

Stilleweg 2

D-30655 - Hannover, Germany

Tel.: 49-511-643-2619

Fax: 49-511-643-2304

E-mail: k.schelkes@bgr.de

Ms. Nicola Martin
Hydrologist, BGR

Stilleweg 2

D-30655, Hannover, Germany
Tel.: 49-511-643-2402
E-mail: N.Martin@bgr.de

Gulf Cooperation Council (GCC)

Mr. Abdullatif Al-Mugrin

Director, Trade and Agriculture Department

GCC Secretariat General

P.O.Box 7153

Riyadh 11462

Tel.: (966)-1-4826451

Fax: (966)-1-4827716

E-mail: almugrinalatif@hotmail.com
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International Center for Agricultural Research in the
Dry Areas (ICARDA)

Mr. Fawzi Karajeh

Water resources and irrigation management
specialist

Natural Resource Management Programme

P.O. Box 5466

Aleppo, Syrian Arab Republic

Tel.: (963-21) 2213433

Fax: (963-21) 2213490 - 5744622

E-mail: F.Karajeh@cgiar.org

Islamic Development Bank (IDB)

Mr. Karim Allaoui

Technical Assistant to the Vice President of
Operations

P.O. Box 5925

Jeddah 21432, Saudi Arabia

Tel.: (966-2) 6466729

Fax: (966-2) 6374131

E-mail: karimallaoui@hotmail.com

Saudi Fund for Development (SFD)

Mr. Fawzi A. Al-Saud

Chief Economist, Technical Department
P.O. Box 50483

Riyadh 11523

Tel.: (966-1) 4640292 (ext. 2424)

Fax: (966-1) 4647450

Mr. Mohammad A. Al-Namlah

Project engineer, Technical Department
P.O. Box 21197

Riyadh 11475

Tel.: (966-1) 4640292

Fax: (966-1) 4647450

E-mail: manm10@hotmail.com




D. RESOURCE PERSONS

Mr. Hassan A. Warda (BGR)
Vice Dean for Community Development and
Environmental Affairs
Faculty of Engineering, Alexandria University
Alexandria, Egypt
Tel.: (203) 5973246 (office)
5460136 (home)
Fax: (203) 5971853
E-mail: hassan.warda@usa.net

Mr. Asad S. Abu-Rizaiza (ESCWA)

Assistant Professor, Environmental Engineering

Faculty of Metrology and Environment and Arid
Land Agriculture

King Abdul Aziz University

P.O. Box 40937

Jeddah 215511, Saudi Arabia

Tel.: (966-2) 6952758 (office)

Mobile: (966-55) 605584

Fax: (966-2) 6513251- 6952758

E-mail: aburizaizal @hotmail.com

Mr. Abdullah Al-Droubi (ESCWA)
Water expert

Head of Water Quality Section
ACSAD

P.O. Box 2440

Damascus

Tel.: (963-11) 5743039

Fax: (963-11) 5743063

E-mail: acsad@net.sy

Mr. Bassam Adib Jaber (ESCWA)
Institutional expert

Beirut

Tel.: (961-1) 565110 or (961-3) 748744
Fax: (961-1) 565666

E-mail: bajaber@litcom.com.lb

Mr. Abdullatif Al-Mugrin (ESCWA)
Water resources expert

Riyadh

Tel.: (966-1) 4826451 - 4785643
E-mail: almugrinalatif@hotmail.com

Mr. Walid A. Abderrahman (UNEP/ROWA)
Manager, Water Section

Research Institute

Water Resouces and Environment Division

King Fahd University of Petroleum and Minerals
P.O. Box 493

Dhahran 31261, Saudi Arabia

Tel.: (966-3) 860 2895

Fax: (966-3) 860 4518

E-mail: awalid@kfupm.edu.sa

Ms. Mey Jurdi (UNEP/ROWA)
Environmental Health Department
Faculty of Health Sciences
American University of Beirut
Beirut

Tel.: (961-1) 350 000 (ext. 4620)
Mobile: (961-3) 916580

Fax: (961-1) 744470

E-mail: mjurdi@inco.com.lb

Mr. Waleed Khalil Zubari (UNEP/ROWA)
Arabian Gulf University

P.O. Box 26671

Manama

Tel.: (973) 239880 - 239604

Fax: (973) 272555

E-mail: waleed@agu.edu.bh

E. ACADEMIC AND RESEARCH INSTITUTIONS

American University of Beirut (AUB)

Mr. Faraj A. El-Awar

Professor

Faculty of Agricultural and Food Sciences
National Hydrology Committee - [HP
International Hydrology Programme (IHP)
Beirut

Tel.: (961-1) 350000 (ext. 4586) or (03) 850581
Fax: (961-1) 744460

E-mail: felawar@aub.edu.lb

Mr. Kamal Said Khair

Lecturer, Geology Department
Lebanese Committee for Hydrogeology
Beirut

Tel.: €961-3) 264089

E-mail: khair@aub.edu.lb

Mr. Marc Antoine Metni

Graduate student

Environmental Science Department (Environmental
Technology)

P.O. Box 1%236/2920

Beirut .

Tel.: (961-3) 759958

E-mail: maml7@aub.edu.lb




Balamand University

Ms. Mervat F. El-Hoz

Managing Director, Environmental Engineering
Consulting

Saba Bldg., 1* floor, Monla St.

Faculty of Engineering

P.O. Box 100

Al-Koura, Lebanon

Tel.: (961-3) 327209

Telefax: (961-6) 204529

E-mail: melhoz@balamand.edu.lb

melhoz@dm.net.lb

Beirut Arab University (BAU)

Mr. Essam Awad Mostafa
Assistant Professor
Engineering College
Beirut

Tel.: (961-3) 903401

Mr. Akram Mohssen Tarhini

Chief of Department

Bir Hassan, Beirut

Tel.: (961-1) 852268/9 (office)
(961-1) 544243 (home)

E-mail: Sarah-T(@cyberia.net.lb

Lebanese American University (LAU)

Mr. Jean George Chatila
Assistant Professor,

Civil and Environmental Engineering Department

P.O. Box 36, Byblos, Lebanon
Lyon Bldg, Lyon St.

Beirut

Tel.: (961-3) 643462

E-mail: jchatila@lau.edu.lb

Lebanese University

Mr. Samir Ahmed Zaatiti

Professor of Hydrogeology

Faculty of Science

Omar Bin Al-Khattab Al-Thulathiye Bldg.
Ras El-Nabaa, Beirut

Tel.: (961-3) 262387

National Centre for Remote Sensing/Lebanese
National Council for Scientific Research

Mr. Mohammad R. Khawlie

Director

P.O. Box 11-8281

Beirut

Tel.: (961-4) 409845/6 or (961-1) 747335
Fax: (961-4) 409847

E-mail: mkhawlie@cnrs.edu.lb

Mr. Talal Mohamad Darwish
Senior researcher

P.O. Box 11-8281

Beirut

Tel.: (961-4) 409845/6

Fax: (961-4) 409847 or 01-822639
E-mail: tdarwich@cnrs.edu.lb

F. PRIVATE SECTOR

Mr. Mohamad Youssef Fawaz
Civil engineer, ESIB

Beirut

Tel. (961-3) 370377

Fax: (961-1) 820472 - 821046
E-mail: btutp@cyberia.net.lb
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Ms. Tamara Hrawi

SGS Company

Beirut

Tel. (961-1) 562124

Fax: (961-1) 364444

E-mail: zcortbawi{@sukomi.com




Mr. Hanna G. Jabbour

Civil engineer

Engineering & Technology/WORLD
Emporium 797, Rabieh main road
Antelias, Lebanon

Tel.: (961-4) 521047 or (03) 696376
Fax: (961-4) 524221

E-mail: hannajabbour@hotmail.com

Mr. Joseph K. Karam

Project consultant

MABIC Establishment

Bldg. 2, Street 59, Sector 1, Furnelchebak
Beirut

Tel.: (961-1) 280176

E-mail: JKKARAM@INAME.COM

Mr. Nicolas Emile Khlat
General Manager
CIE-Hydromar

15™ floor, Fouad Chehab Ave.
Beirut

Tel.: (961-1)202810-1

Fax: (961-1) 219226

E-mail: Hydromar@dm.net.lb

Mr. Nabil Ibrahim Mina

Water resources and environment engineer
Beirut

Tel.: (961-3) 713941

E-mail: nmina@cyberia.net.lb

Mr. Zouheir M. Tabbara

Managing Director

Tabbara Engineering and Contracting Co. Ltd.
P.O. Box 15-5046, Basta

Beirut 1101 2010

Telefax: (961-1) 661576

Mobile: (961-3) 831856

E-mail: tecco@intracom.net.lb

G. NON-GOVERNMENTAL ORGANIZATIONS

World Water Council (WWC)

Mr. Jamil Al-Alawi

Executive Director

13002 Marseille, France

Tel.: 33-4-91994100

Fax: 33-4-91994101

E-mail: jalawi@worldwatercouncil.org

H. ESCWA and UNEP SECRETARIATS

ESCWA secretariat

Mr. Omar Tougan

Chief, Energy, Natural Resources and Environment
Division (ENRED)

Riad El-Solh Square

P. O. Box 11-8575

Beirut

Tel.: (961-1) 981301, ext. 1351

Fax: (961-1) 981510

E-Mail: otougan@escwa.org.lb

UNEDP secretariat

Mr. Habib N. El-Habr

Deputy Regional Director
UNEP/ROWA

P.O. Box 10880

Manama

Tel.: (973) 826600

Fax: (973) 825110/1

E-mail: hhunrowa@batelco.com.bh




Annex II

LIST OF DOCUMENTS

Symbol

Title

E/ESCWA/ENR/2000/WG.3/L.1
E/ESCWA/ENR/2000/WG.3/L.2
E/ESCWA/ENR/2000/WG.3/3
E/ESCWA/ENR/2000/WG.3/4

E/ESCWA/ENR/2000/WG.3/5

E/ESCWA/ENR/2000/WG.3/6
E/ESCWA/ENR/2000/WG.3/7
E/ESCWA/ENR/2000/WG.3/8

E/ESCWA/ENR/2000/WG.3/9

E/ESCWA/ENR/2000/WG.3/10

E/ESCWA/ENR/2000/WG.3/11
E/ESCWA/ENR/2000/WG.3/12

E/ESCWA/ENR/2000/WG.3/13
E/ESCWA/ENR/2000/WG.3/14
E/ESCWA/ENR/2000/WG.3/15
E/ESCWA/ENR/2000/WG.3/16
E/ESCWA/ENR/2000/WG.3/17

E/ESCWA/ENR/2000/WG.3/18

E/ESCWA/ENR/2000/WG.3/19

E/ESCWA/ENR/2000/WG.3/20

E/ESCWA/ENR/2000/WG.3/CP.1

E/ESCWA/ENR/2000/WG.3/CP.2
E/ESCWA/ENR/2000/WG.3/CP.3

Provisional agenda
Proposed organization of work
Implication of groundwater protection and conservation

Groundwater vulnerability mapping: decision support in groundwater
resources quality protection

Pollution of groundwater from irrigation practices in the Arab
countries

Groundwater use and groundwater protection in Germany
New approaches in groundwater rehabilitation

Water and soil vulnerability to contamination in central Beqa’a plain
— Lebanon

Evaluating the potentials of submarine springs: an unconventional
groundwater source for the coastal area — Lebanon

Salt water intrusion in the Hadeth aquifer: groundwater rehabilitation
techniques

Groundwater pollution control measures in Lebanon

Guidelines for groundwater protection and pollution control in the
GCC countries

Groundwater pollution by irrigated agriculture: a case study

PoSul! ddhie h 4 gl olall jolias Juali soley dualy dala Glad
Implications of groundwater rehabilitation in the ESCWA region
Groundwater pollution: environmental health impacts

Burman, underground removal of manganese from groundwater in
Beheira Governorate, Egypt

Solute transport models: An important tool for studies on
groundwater protection or remediation

Isotope studies for groundwater protection and pollution control

MENA/MED water initiative: proceedings of the Regional
Workshop on Sustainable Groundwater Management in the Middle
East and North Africa

ALl 4y ) el — 3y k835,
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Annex III

ORGANIZATION OF WORK
Tuesday, 14 November 2000
8.30-9.30 Registration.
9.30-10a.m. Item 1 Opening session.
Item 2 Adoption of the agenda.
Item 3 Adoption of the programme of work.
Item 4 Presentations by keynote speakers including the Chief of the

Energy, Natural Resources and Environment Division of
ESCWA, the Deputy Regional Director of UNEP/ROWA, the
Executive Secretary of ESCWA and the Minister of Energy and
Water in Lebanon.

10-10.30 a.m. Break.

Items 5-8 Presentation and discussion of working papers, country papers,
and the papers of international organizations, universities and
research institutions.

THEME I. GROUNDWATER POLLUTION AND ITS IMPACT

(Chairperson: Mr. Hassan Hachem, Ministry of Energy and Water, Lebanon,
co-chairperson: Mr. Jamil Al-Alawi, World Water Council;
moderator: Mr. Mohamed Abdulrazzak, ESCWA)

10.30- 11 a.m. Implications of groundwater rehabilitation in the ESCWA region
(Ms. Rawya Kansoh, ESCWA).

11-11.30 am. Groundwater pollution by irrigated agriculture: a case study (Mr.
Walid Abderrahman, UNEP/ROWA).

11a.m. - noon Groundwater pollution control measures in Lebanon (Ms. Mirvat
Kraidieh, Ministry of Energy and Water, Lebanon).

Noon - 1.45 p.m. General discussion.

145-2p.m. Break.
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Wednesday, 15 November 2000

THEME I. GROUNDWATER POLLUTION AND ITS IMPACT (continued)

(Chairperson: Mr. Abdullatif Al-Mugrin, GCC, co-chairperson: Ms. Nicola Martin, BGR;

8.30-9am.

9-9.30am.

930-10.15am.

10-10.30 a.m.

10.30-11 a.m.

11-11.30 a.m.

moderator: Ms. Rawya Kansoh, ESCWA)

Evaluating the potentials of submarine springs: an unconventional
groundwater sources for the coastal area — Lebanon (Mr.
Mohammad Khawlie, National Centre for Remote Sensing,
Lebanon).

New approaches in groundwater rehabilitation (Mr. Omar Joudeh,
ESCWA).

Groundwater pollution: environmental and health impacts (Ms.
Mey Jurdi, UNEP/ROWA).

General discussion.
Break.

General discussion.

THEME II. GROUNDWATER REHABILITATION TECHNIQUES

(Chairperson: Mr. Abdulla Al-Thary, Yemen, co-chairperson: Mr. Waleed Al-Zubari,

11.30 a.m. - noon

Noon - 12.30 p.m.

12.30-1 p.m.

1-130p.m.

1.30-2.30 p.m.

UNEP-ROWA; moderator: Mr. Christian Weingran, BGR)

Burman, underground removal of manganese from groundwater in
Beheira Governorate, Egypt (Mr. Hassan Warda, BGR).

Solute transport models: an important tool for studies on
groundwater protection or remediation (Mr. Klaus Schelkes,
BGR).

Salt water intrusion in the Hadeth aquifer: groundwater
rehabilitation techniques (Mr. Bernard Massaad, Ministry of
Energy and Water, Lebanon).

Break.

General discussion.
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Thursday, 16 November 2000

THEME II. GROUNDWATER REHABILITATION TECHNIQUES (continued)

(Chairperson: Mr. Mohamed Al-Eryani, ESCWA; co-chairperson: Ms. Mey Jurdi,
UNEP/ROWA; moderator: Mr. Peter Kessler, BGR)

830-9am. New approaches in groundwater rehabilitation (Mr. Christian
Weingran, BGR).

9-930am. MENA/MED water initiative: proceedings of the Regional
Workshop on Sustainable Groundwater Management in the
Middle East and North Africa (Ms. Doris Koehn, World Bank).

9.30-10 a.m. Water and soil vulnerability to contamination in central Beqa’a
plain — Lebanon (Mr. Talal Darwish, National Centre for Remote
Sensing, Lebanon).

10-10.30 a.m. General discussion.
10.30-11 am. Break.
11-11.30 a.m. General discussion.

THEME IIl. GROUNDWATER PROTECTION

(Chairperson: Mr. Habib El-Habr, UNEP/ROWA; co-chairperson: Mr. Walid Abderrahman,
UNEP/ROWA; moderator: Mr. Peter Kessler, BGR)

11.30 a.m. - noon Groundwater use and groundwater protection in Germany (Mr.
Peter Kessler, BGR).

Noon - 12.30 p.m. Guidelines for groundwater protection and pollution control in
the GCC countries (Mr. Waleed Zubari, UNEP-ROWA).

12.30-1 p.m. Groundwater vulnerability mapping: decision support in
groundwater resources quality protection (Ms. Nicola Martin,
BGR).

1-1.30 p.m. Break.

1.30-2 p.m. Isotope studies for groundwater protection and pollution control

(Mr. Mebus Geyh, IAEA).

2.-230 p.m. Pollution of groundwater from irrigation practices in the Arab
countries (Mr. Isam Mustafa Abdel Haleem, AOAD).

2.30-3 p.m. General discussion.
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Friday, 17 November 2000

THEME III. GROUNDWATER PROTECTION (continued)

(Chairperson: Mr. Mohamed Al-Yami, Qatar; co-chairperson: Mr. Habib El-Habr, UNEP/ROWA:
moderators: Mr. Hassan Hachem, Ministry of Energy and Water, Lebanon;
and Mr. Mohamed Abdulrazzak, ESCWA)

8.30-9am. Groundwater contamination and groundwater vulnerability to
pollution in the Ghouta plain in the Syrian Arab Republic and
the central Beka’a valley in Lebanon (Mr. Manfred Hobler,
ACSAD).

9-10am. Item 6 Country paper presentations reflecting national experiences
(Jordan and Lebanon).

10-10.30 a.m. General discussion.

10.30-11 a.m. Break.

11 a.m. - noon Country paper presentation (Syrian Arab Republic).
Noon - 1 p.m. Conclusion and recommendations.

1-1.30pm. Break.

1.30-2.30 p.m. Adoption of the final report.
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