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SUMMARY OF THE 11th ICID INTERNATIONAL DRAINAGE WORKSHOP                                

"AGRICULTURAL DRAINAGE NEEDS AND FUTURE PRIORITIES" 

Pyramisa Hotel, Cairo, Egypt (September 23 – 27, 2012) 

The 11th ICID International Drainage Workshop on "Agricultural Drainage Needs and 
Future Priorities" (IDW 2012) was organized in Cairo, Egypt, from Sunday, September 
23, 2012 to Tuesday September 25, 2012. The workshop was organized by the 
Egyptian National Committee on Irrigation and Drainage (ENCID) and the National 
Water Research Center (NWRC) in Egypt. The Workshop brought together participants 
to discuss current needs for agricultural drainage and future priorities. 

The main theme of IDW 2012, "AGRICULTURAL DRAINAGE NEEDS AND FUTURE 
PRIORITIES" was addressed in five sub-themes, namely: Planning and Design of 
Drainage Systems; Improvement of Drainage Technology and Techniques; Drainage 
Management, Environmental Aspects and Climatic Change and Research Development 
and Capacity Building. 

The main features of the workshop included a comprehensive technical program on 
principal theme and topics; exhibition and book fair; social and cultural events; technical 
and post-workshop tours; as well as an exciting program for accompanying persons 
including sightseeing and city tours. Nearly 175 participants from 15 countries attended, 
representing governments, UN agencies, intergovernmental organizations, academia, 
business and industry, non-governmental organizations (NGOs), indigenous groups, 
youth and the media. 

The main objective of the 11th ICID International Drainage Workshop was to discuss 
issues on how to make agricultural production possible and more profitable. During the 
workshop, agricultural drainage was seen as a part of the integrated land and water 
resources management approach, where environmental aspects play an important role. 
The presented advances in the drainage science addressed the impact of land drainage 
on both crop productivity and environmental aspects.    

 

IDW 2012 HIGH LEVEL PLENARIES  

1. OPENING CEREMONY AND LAUNCHING 

The Head of Organizing Committee of the 11th ICID International Drainage Workshop, 
Prof. Dr. Shaden Abdel-Gawad welcomed the participants and outlined the main 
objectives of the workshop and its features and expected outcomes. She also thanked 
the organizers and sponsors for their commitment in supporting this event.   

Prof. Dr. Mohamed Hassan Amer, ENCID Chairman welcomed the scientists, engineers, 
professionals and all those interested in the field of irrigation and drainage from all over 
the world to attend the workshop and contribute by presenting papers. He indicated that 
the aim of the event is to share experiences with other institutions on the regional and 
international scales in the field of drainage and related fields. Prof. Dr. Amer’s statement 
was followed by brief statements from Prof. Dr. Mohamed Abdel-Motaleb, NWRC 
Chairman who outlined the role of NWRC institutions in ensuring sustainable 
development in the country the opening ceremony was honored by the presence of His 
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Excellency Prof. Dr. Mohamed Bahaa Saad, the Minister of Water Resources and 
Irrigation presented in brief the efforts done by the Ministry of Water Resources and 
Irrigation (MWRI) to improve water resources management in Egypt. 
 

2. THEMATIC PROCESS 

From Sunday to Tuesday, thematic sessions were convened to address issues related 
to planning and design of drainage systems; improvement of drainage technology and 
techniques; drainage management, environmental aspects and climatic change and 
research development and capacity building. These sessions were organized around 
the topics of the conference. A summary of the sessions is presented below.  

 

TOPIC 1: PLANNING AND DESIGN OF DRAINAGE SYSTEMS 

SESSION I - A  (Sunday, September 23, 2012) 

11:00 – 13:00 (Versaille 1 Hall) 

 Session Keynote Speech  

On Sunday, Prof. Dr. Mohamed Hassan Amer, ENCID Chairman, gave a keynote 
speech planning and design aspects of managing land drainage. 

 Technical Papers 

Participants attended sessions addressing the state of knowledge and research on 
planning and design of land drainage systems in which issues such as reducing 
drainage coefficient, runoff and sea water intrusion as well as their impacts on the 
drainage system design were presented. In addition, intensive application of GIS as a 
tool for designing subsurface drainage system was introduced accompanied with 
informative case study from Egypt. The presentations included discussions on existing 
and potential knowledge on new aspects related to planning and designing more 
effective drainage systems. 

The major findings obtained under this topic can be summarized as followings: 

1. Reduction of drainage coefficient is an economically and environmentally sound 
management practice. In this concern, irrigation scheduling can be altered in 
favor of improving water use efficiency and lowering deep percolation losses. 
Management schemes for reduction of drainage requirements not only will 
diminish the necessity and urgency of drainage systems, it is also in line with 
sustainability of environment and water resources. However, an economical and 
feasibility study is needed to justify implementation of new plans. 

2. The delta lands are significantly reduced due to shortages of rivers flows which 
have accelerated the sea water intrusion in many parts of the world. Therefore, 
there is serious need to meet downstream water needs in order to push 
encroaching sea water and to ensure ecosystem preservation.  
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3. A policy acceptable to all stakeholders is desired that motivates decentralization 
and is public based that can manage natural resources. Poor people need a 
system that offers educational and health facilities, provides clean drinking water. 

4. Rational water policies on construction of storage and diversion structures needs 
to be developed and implemented until needs of deltaic people are met. 

5. There is a need to devise an integrated management plan along with a disaster 
risk management strategies for coastal areas and it must be supported through 
appropriate legislation. 

6. In order to reduce coastal erosion and sea water intrusion there is a strong need 
of appropriate methods that consider monetary aspects, ecological impact and 
fresh water availability in the coastal areas. Several methods such as 
construction of offshore breakwaters, floodwalls, seawalls, dikes and dams is 
required to face the expected increase in sea level. 

7. Further, to control saltwater intrusion, which is accelerated by sea level rise, a 
number of measures are recommended. There are: 

• increasing the recharge of the aquifers either by surface spread or recharge 
wells to increase the volume of freshwater and to combat seawater intrusion, 

• reducing of abstraction from the aquifers, 

• moving of the wells further inland and  

• using of subsurface barriers to prevent the inflow of seawater into the 
aquifers. 

8. The use of the Sub Surface Drainage GIS (SSD-GIS) application (new tailor 
program) has proved speeding up and enhancing the quality and quantity of the 
covered drainage design activities. Several integrated spatial design processes 
were executed considering the management level and the user privileges.  

 

SESSION I - B  (Sunday, September 23, 2012) 

 (14:00 – 15:30 (Versaille 1 Hall)  

The major findings obtained in this session can be summarized as followings: 

9. A characterization of soil profile and water circulation in valley bottom rice 
irrigated soils in Tiefora in Burkina Faso was presented. Then, a fruitful 
discussion was held on the description and analyses of the soil texture and the 
groundwater circulation characteristics in the first meters located above and 
below the groundwater table. It was recommended to improve soil structure 
through the first 2.0 m layers either by organic matter incorporation and/or by 
 mixing sand and gravel with the soil. The previous, followed by a demonstration 
 subsurface drainage pipes installation can help removing toxic iron Fe (II) and 
 improving oxidation. The percolation can be limited if the proportion of the grains 
in  the soil is carefully evaluated. 
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10. Dry drainage is presented as a potential approach to control soil salinity, which 
were evaluated by means of remote sensing and multi-scale water/salt balance in 
Hetao Irrigation District (HID), North China. It is found that dry drainage 
contributes to sustain salt balance in the irrigated areas. It plays more important 
role than artificial drainage. However slight salt accumulation happened in the 
irrigated area and soil salt content greatly increased. Longer and denser 
observations are still needed to validate the effectiveness of dry drainage. 
Mathematical simulation is also necessary for analyzing the mechanism of dry 
drainage. Design Criteria are needed for dry drainage and agricultural  drainage 
under  drought conditions.  

11. Future priorities for planning and design drainage systems and land reclamation 
were deeply discussed through an article that gave an overview of current and 
future drainage and land reclamation developments. Moreover, the paper 
analyzed the hydrological impact of global warming, due to the greenhouse 
effect, on the drainage and land reclamation planning and design process. The 
discussion called the engineers and decision-makers to systematically review 
planning principles, design criteria, operating rules, contingency plans and water 
management policies. 

12. Mole drain is recommended as an effective tool for  managing ground water and 
soil salinity for heavy clay soil  and more studies are needed for improvement its 
 properties.  

13. Water and salt balance must be considered for the  application of the dry 
drainage.  

14. It is proposed to save space on the website of the  International Commission on 
Irrigation and Drainage to  exchange experiences and ideas while conducting 
studies  and research projects in order to maximize the benefits and  save time 
and efforts.  

15. Although there are a lot of recommendations and previous  findings about the 
importance of integration between  irrigation and drainage networks, it is still there 
is a large  area of the multiple uses of the benefits of the application  of controlled 
drainage.  

 

TOPIC 2: Improvement of Drainage Technology and Techniques 

SESSION II - A  (Sunday, September 23, 2012) 

 14:00 – 16:00 (Versaille 2 Hall)  

16. The erosion of calcareous sand particles under different leaching conditions was 
investigated through a laboratory experiment that was conducted to investigate 
the long-term leaching effects on the calcareous sand particles, using an 
experimental program to identify the important factors controlling the increase of 
extracted calcareous sediments through locally–made voluminous synthetic filter. 
It was found that the uncontrollable accumulation of eroded calcareous fine 
sediments in drainage system passing from synthetic filter indicating a 
dysfunction for using a conventional synthetic envelops criteria in filtering the 
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calcareous sand. It was recommended that individual design must be considered 
for drainage pipes and their filter in calcareous sand soil in order to face the 
instability of calcareous sand particles in water to improve retention efficiency for 
base soil and reduce maintenance cost. 

17. The traditional design of lined evaporation ponds without giving attention to the 
effect  of salinity increase on evaporation rates reduction, could cause water 
overtopping,  especially for long time duration.  

18. The optimum lined pond size, at which the maximum efficiency occurs, is around 
1.3  times the normal size.  

19. The change in pond area has a significant effect on overall pond efficiency for 
both lined  and unlined ponds.  

20. The change in the average incoming drainage water salinity has a small effect on 
lined  pond efficiency, and practically no effect on unlined pond efficiency.  

21. The pond depth has a minor effect on the lined pond efficiency. On the other 
hand,  increasing of the unlined pond depth tends to increase the pond efficiency.  

22. For the case study at hand and using simple analysis, 32 months were enough 
for the  salt laden wetting front to reach the groundwater table at a depth of 30 m 
considering a  homogeneous silty clay soil formation.  

23. The evaporation ponds can be used for different irrigation systems depending on   

24. The nutrients has a major effect as well therefore, it is recommended to be 
considered in  designing the ponds.  

25. When the soil clay content is very high the hydraulic conductivity and salts takes 
more time to  decrease.  

26. The mole drainage is considered as one of the most economic artificial drainage 
methods.  

27. The effectiveness of the mole drainage decreases as the thickness of the Clay 
layer increases.  

 

TOPIC 3: Drainage Management 

SESSION III – A and B  (Monday, September 24, 2012 ) 

 9:00 – 11:00 (Versaille 1 Hall)  

 Session Keynote Speech  

On Monday, Prof. Dr. Chandra Madramootoo, President Hon., ICID, (The Hydrology of 
Surface and Subsurface Drainage Systems) , gave a keynote speech that started with 
experessing his deep thanks and appreciation to Prof. Dr. Mohamed Hassan Amer, 
ENCID Chairman for his invitation to this event. He also extended his appreciation to 
The 11th ICID International Drainage Workshop Head of Steering Committee, IDW and 
 Former President of NWRC, Prof. Dr. Shaden Abdel-Gawad. Prof. Madramootoo talked 
about the conventional definition of land drainage as an art and science and compared 
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this with the Drainage Management as a new concept that was extended from the 
concept of Integrated Water Resources Management. In addition, he stressed the 
environmental dimension in the fields of irrigation and drainage projects. 

He referred to the ICID annual report (2011-12) that comprised valuable statistics about 
irrigation and drainage in the world showing the comparison between irrigation and 
drainage developments in Africa and Asia. 

He also referred to the global water quality degradation problem indicating the significant 
deterioration of many water quality parameters in many water bodies around the world 
especially the in developing countries. 

The topic “Improving Irrigation Methods” was presented as one of the most important 
means of improving the proper management of land drainage. In this concern, a case 
study from Kazakhstan was presented where over-irrigation was prevailing especially in 
the Aral Sea Crisis. 

Prof. Madramootoo gave a brief presentation about his experience in the NAWQAM 
Project in Egypt as one of the most important research project that concerned with the 
agricultural drainage water reuse.  

Prof. Madramootoo finally recommended the implementation of a suite of technical 
institution and social reforms to achieve effective integrated river basin development. He 
also called for intensive efforts to come up with agreements between institutions, 
agencies and countries to improve irrigation systems including improving canalization 
and better furrow designs in order to achieve water sufficiency. 

Prof. Madramooto called for activating the Water User Associations (WUAs) and Water 
Users Groups (WUGs) as a part of a complete social reform in the field of land drainage 
as a part of integrated water resources management. He also called for encouraging 
small land owners and investors to produce market value crops in addition to 
establishing and activating the local and national market agencies.    

 Technical Papers 

Participants attended sessions addressing the state of knowledge and research on 
Drainage Management in which issues such as testing improvement interventions in 
drainage water reuse and water resources management in newly reclaimed areas,  were 
introduced accompanied with informative case studies from Egypt. The presentations 
included discussions on existing and potential knowledge on new aspects related to 
drainage water reuse management. 

The major findings obtained in this session can be summarized as followings: 

28. The water quality models are powerful tools to help management the drainage 
water reuse strategies. Matching management between drinking water 
developments and drainage water reuse practices is required to achieve 
environmentally sound water management.    

29. The substitution reservoir is an alternative to preserve stressed surface and 
ground water resources during dry season. It was shown that the substitution 
reservoir considerably reduces nitrates and pesticides concentration improves the 
quality of the effluent which widely complies with the regulations. 
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TOPIC 4: Environmental Aspects and Climatic Change 

SESSION IV – A and B  (Monday, September 24, 2012 ) 

The major findings obtained in this session can be summarized as followings: 

30. Drains in-stream wetland treatment is a promising low cost (no space) 
wastewater treatment alternative that can protect water courses and lakes from 
pollution. Application of ISW in drains through re-engineering water depth bed 
width and dense aquatic planting managed to treat sewage wastewater sources 
polluting such drains. 

31. Ratio of the drained water to the irrigation water does not vary significantly with 
the amount of the applied irrigation water. 

32. Intensifying the agricultural drainage will increase nitrate loads and the volume of 
drainage water. Intensifying the agricultural drainage maintaining the soil quality 
and increasing the crop yield. Negative impacts of intensive drainage system are 
not only the surface water pollution but also the losses of water and agricultural 
fertilizers. Also, extra cost of the subsurface drainage, waste in agricultural 
fertilizers, and surface water pollution are negative impacts of the agricultural 
drainage. Valuing each impact of the drainage system and evaluating the 
proposed drainage system on economic basis, can be a suitable tool for 
optimizing the drainage system. 

 

TOPIC 5: Research Development and Capacity Building 

SESSION V – A and B  (Monday, September 24, 2012 ) 

The major findings obtained in this session can be summarized as followings: 

33. Statistical analyses are powerful tools for enhancing drainage research and water 
quality studies. It can be used for optimizing the monitoring networks that is costly 
by its nature. 

34. A participatory modeling approach can be used to get a better understanding of 
the functioning of the water management systems and to investigate whether 
simulation models can be used as a tool to facility the discussion between the 
various organizations involved in the water management in order to assist them 
to make informed operational and strategic decisions. 

35. Research is still required to update the surface/subsurface drainage design 
criteria especially for newly reclaimed area and under extreme conditions. 

36.  Proved the use of closed system to find the moisture contents at the lower  limits 
of tension strength using cones (Sintered - Glass Funnels) ease and  accuracy in 
work. We therefore recommend use routine estimates in the  estimates the 
description of the curves of moisture soils.  

37.  Further research to examine the proposed criteria for determining the rate of  pore 
diameter and average pore diameter and the weighted average geometric 
 diameter of the pores for the purpose of determining the distribution of pore  sizes 
quantified.   
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Conclusion and Recommendations 

TOPIC 1: PLANNING AND DESIGN OF DRAINAGE SYSTEMS 
1. Reduction of drainage coefficient is an economically and environmentally sound 

management practice. In this concern, irrigation scheduling can be altered in 
favor of improving water use efficiency and lowering deep percolation losses. 
Management schemes for reduction of drainage requirements not only will 
diminish the necessity and urgency of drainage systems, it is also in line with 
sustainability of environment and water resources. However, an economical and 
feasibility study is needed to justify implementation of new plans. 

2. Further, to control saltwater intrusion, which is accelerated by sea level rise, a 
number of measures are recommended. There are: 
• increasing the recharge of the aquifers either by surface spread or recharge 

wells to increase the volume of freshwater and to combat seawater intrusion 
• reducing of abstraction from the aquifers 
• moving of the wells further inland and  
• using of subsurface barriers to prevent the inflow of seawater into the 

aquifers. 
3. Institutional and social reforms is required to achieve integration development 

and sustainable development 
4. It's very important during planning for any new irrigation scheme; integration 

development should take into account at the hydrological unit. 
5.   For sustainability, there is a need to reduce the overall cost for construction and 

operation. Review the design criteria for subsurface drain to accommodate the 
change in physical and environmental conditions.  

 
TOPIC 2: Improvement of Drainage Technology and Techniques 

6. Energy is limiting factor for agriculture extension to facilitate the operation and 
managements of the irrigation and drainage system.  Reduce energy will 
contribute to feasibility for agriculture scheme. 

7. Salt accumulation is an issue for some of the drainage disposal techniques.    
During planning phase, short and long impacts analysis of the potential 
alternatives of the disposal technique should be conducted.   

8. There is a conflict between food security and increase farmers income. A 
compromise is needed to come up with satisfaction for both farmers and policy 
makers. 

9. Dry drainage is presented as a potential approach to control soil salinity. Dry 
drainage contributes to sustain salt balance in the irrigated areas. It plays more 
important role than artificial drainage.   Water and salt balance must be 
considered for the  application of the dry drainage.  

10. Although there are a lot of recommendations and previous  findings about the 
importance of integration between  irrigation and drainage networks, it is still there 
is a large  area of the multiple uses of the benefits of the application  of controlled 
drainage.  
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TOPIC 3: Drainage Management 
11. There is need to promote use tolerant profitable crops downstream the irrigation 

scheme as part of the basin catchment planning and management. 
12. Drainage systems are facing environmental challenges in design and sustain the 

system especially in Terrace area & sloped area and flooded area.  More 
research is needed to adopt the design criteria for such cases. 

13. Reuse of drainage water becomes a must in arid and semiarid countries for better 
drainage management and any fills the gap between water supply and demands. 
However, due to deterioration of the drainage water quality, conducting water 
quality and water table monitoring is important to follow up the quality of the 
reused water and take the necessary mitigation measures. 

14. link with stakeholders and endorsers. 

 
TOPIC 4: Environmental Aspects and Climatic Change 

15. The delta lands are significantly reduced due to shortages of rivers flows which 
have accelerated the sea water intrusion in many parts of the world. Therefore, 
there is serious need to meet downstream water needs in order to push 
encroaching sea water and to ensure ecosystem preservation. 

16. There is major concern of climate change impacts (extreme conditions of drought 
and flood) on drainage system management. 

17. Innovation techniques are needed to monitor the water quality to minimize the 
resources required including time, money and human resources. Remote sensing 
could be one of the proposed techniques. 

- Future outlook of ENCID to include climate change on quantity and quality. 
 

TOPIC 5: Research Development and Capacity Building 

18. There is a need to update statistics about the irrigation and drainage. Detailed 
analysis is required to learned from past for better future planning. 

19. The use of the Sub Surface Drainage GIS (SSD-GIS) application (new tailor 
program) has proved speeding up and enhancing the quality and quantity of the 
covered drainage design activities. Several integrated spatial design processes 
were executed considering the management level and the user privileges. 

20. It is proposed to save space on the website of the  International Commission on 
Irrigation and Drainage to  exchange experiences and ideas while conducting 
studies  and research projects in order to maximize the benefits and  save time 
and efforts.  

- Green economy and its links drainage  
- 21% arable land worldwide change land use due to climate change 

21. Predictive models as tools for research  
- Role of water user associations. 
- Water policy during the time of water drought especially at the shores. 

 


