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Ecology 🡪 SVG (6)
Culture 🡪 SVG (2)

Self-regulated Low Energy Clay-based Irrigation system
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• WP1: Project management and coordination (Lead: HSW)

• WP2: Technology development and adaptation (Lead: HSW)

• WP3: Business development & stakeholder cooperation (Lead: USMS)

• WP4: Impact evaluations (Lead: UBI)

• WP5: Capacity building and dissemination (Lead: MCAST)

Improving MEDiterranean irrigation and Water supply 
for smallholder farmers by providing Efficient, low-cost 
and nature-based Technologies and practices

The three technologies are:
Self-regulated Low Energy Clay-based Irrigation system (SLECI)

Desalination using renewable solar energy
Low-cost nature-based efficient wetland treatment
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N° PI name Organisation Main role Type Country

1 Harald Hansmann Hochschule Wismar (HSW) Project coordination, WP1 lead, tech developer 
(SLECI), Scientific lead, WP2 lead UNI DE

2 Wael Khairy Heliopolis University for Sustainable Development (HUSD) Pilot lead UNI EG

3 Malcolm Borg Malta College for Arts, Science & Technology (MCAST) WP5 lead UNI MT

4 Joseph Cutajar EcoGozo Directorate
 (EcoGozo) Pilot lead GOV MT

5 Bassou Bouazzama Institut National de la Recherche Agronomique du Maroc (INRA) Pilot lead RTD MA

6 Nadya Wahid Sultan Moulay Slimane University (USMS) WP3 lead UNI MA

7 João Leitão University of Beira Interior (UBI) WP4 lead UNI PT

8 Ricardo Goncalves Municipality of Fundão (CMF) Pilot lead GOV PT

• MedWet is a 3-year project till 31 Oct 2024

• List of partners



Improving MEDiterranean irrigation and Water supply 
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• MedWet’s overall  budget is 1.25 million Euro
• Net HU budget is 73,500 Euro (102,000 Euro)

P2: HUSD Cost (€) Justification

Travel 13,000 Travel of 4 persons for project’s meetings, workshops and scientific conferences and project’s closing event

Equipment 32,000 Components of MED-WET prototypes

Other goods and Services 28,500 Workshop organization, dissemination material costs, lab analysis, kits, internships accommodation, publication costs and 
conference registration, local transportation, stakeholder engagement meetings

Total 73,500  



El-Wahat El-Baharia – Sekem Farm



Sekem Farm

WW Source 2

WW Source 1

Research 
CW Pilot



What does “engineering constructed wetlands” mean?
Constructed engineering wetlands are basins 
with shallow and low speed waters. It is 
constructed by engineers and provided with 
“substrate medium” that functions to naturally 
treat the polluted water. Substrate supports 
rooted and floating vegetation. It consists of 
plants, biofilms, soil, micro-organisms and 
organic letter, in which aerobic and anaerobic 
reactions occur without energy (low-cost 
technology) to treat pollutants 🡪 efficient and 
cheap technology for domestic wastewater and 
agricultural drainage water treatment.



What does “engineering constructed wetlands” mean?
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 … continued



Conceptual Design of CWT
The engineering constructed wetland treatment pilot (instream-wetland system) 
includes wastewater tanks, treated water tanks, lined channels, treatment 
substrate, pipes, valves, meters and filters as needed.

Research Objective:
is to determine the highest treatment efficiency

Zero waste 

Discharge



Treated 
water tank 
(2X2X2 m)

Treated 
water tank 
(2X2X2 m) 

Depth is 2 m

2 m

2 
m

HRT : (2.78 ~ 3 days)

Actual Workshop Design & Drawings of the 
CWT pilot (2 cells) - Final



• The CW’s geometric depth is 1.5 m

• The CW’s hydraulic depth is 0.6 m

• Lining : Gravel and concrete 30 cm + 
10 cm respectively for bed and sides

• Flow (Q) = 20 m3/day

• HRT : (2.78 ~ 3 days)

The hydraulic Residence Time (HRT) in the CWT pilot



Mobilizing of equipment (excavation tools, 
concrete mixers, tractors, materials ...) 



Extensive water samples analysis: 

FeIn addition to, 
High concentrations of iron

+
-



Extensive water samples analysis … continued 



Extensive 
water 
samples 
analysis … 

continued 

Advanced WQ 
kit purchase 



Repair of 
two existing 
WQ kits 

Equipping 

a lab in 

the study 

area



MEDWET component’s progress up to now
Goal: implementing the CWT pilot in Sekem farm, El-Wahat El-Baharia 

▪ Soil and water samples analysis (chemical, physical & biological) 🡪 done 

▪ Refining the design and detailed drawing of the pilot experiment 🡪 done

▪ Mobilizing of equipment (excavators, trucks, materials ...) 🡪 done

▪ Digging the CWT cells (lining has not started) 🡪 done

▪ Constructing four tanks (2X2X2 m) – two underground and two above 

ground (lining has not started) 🡪 On-going

S
   

u 
  m

   
m

   
a 

  r
   

y



MEDWET component’s progress up to now
Goal: implementing the CWT pilot in Sekem farm, El-Wahat El-Baharia 

▪ Installing pipes, connections, meters (discharge gages) and valves 🡪 has not 

started

▪ Installing low-cost nature-based treatment interventions (gravel & sand filters, 

weirs, substrate, naive aquatic plants & weeds and micro-organisms) 🡪 has 

not started

▪ Testing and checking (the initial operation) 🡪 delayed (Dec. 22 & Jan. 23)

▪ Experimental operation “research purposes” for 12 months (research 

alternatives for determining the highest treatment efficiency) 🡪 winter and 

summer seasons 2023 (should start at the end of Feb., 2023)

▪ “Operational and Maintenance Manual” 🡪 next phase 

S
   

u 
  m

   
m

   
a 

  r
   

y

… continued



MEDWET component’s progress up to now
Goal: implementing the CW pilot in Sekem farm, El-Wahat El-Baharia 

Current Challenges :
• Delay in implementing the CWT pilot site
• Long distance between HU and the CW pilot 🡪 supervision
• Completing the fine works (treatment interventions 🡪 selecting and securing the 

native aquatic rooted and floating plants) 
• WQ kit repair and training - new WQ kit purchase
• Bacteria and biological analysis in the laboratory
• Contract of the consultant (Dr. Sherin Yahia)
• Operation of ITT in Belbies for comparison
• Mid-term report (pending) & Financial reporting (MEL platform Prima)
• National Security clearance of MedWet
• Approval of MedWet Project by STDF -- budget



• A research paper: Key Technologies for Irrigation and Water 

Supply for Small-holder Farmers in the Mediterranean region 

(Sustainability)

• Malta Partners’ meeting: (12-16) June 2023

• Project's partners meeting in Egypt: April-June 2024

Improving MEDiterranean irrigation and Water supply 
for smallholder farmers by providing Efficient, low-cost 
and nature-based Technologies and practices



MedWet 
Project’s 
stakeholders 
(Egypt)

• Moving toward fulfilling the MedWet goals and contributing to its target 
(WP 2: Technology development & adaptation) 🡪 clear roadmap with no 
foreseen obstacles or challenges

• Satisfaction of the recipients 🡪 owners, stakeholders and neighbors

• Realizing NWRP2037 and Egypt Vision 2030 of Egypt 🡪 pollution alleviation

• Upscaling and Outscaling 🡪 contribute to filling the gap between water 
supply and demand

Success Indicators



✔ Efficient and cheap technology 🡪 increases the available non-conventional 
water resources for the isolated communities in rural and desert areas.

✔ Reclamation of nutrient-rich effluent for irrigation purposes.

✔ Protecting the groundwater and surface ponds from pollution 🡪 reduces the 
environmental impacts

✔ Useful for safe sludge management and on-site reuse 🡪 zero wastes

✔ Good application of the circular economy concept for the smallholder 
farmers 🡪 support the local business creation and smallholders irrigation in 
remote communities

Benefits of implementing a CWT pilot in remote areas 
(El-Wahat El-Baharia)



Benefits of implementing a CWT pilot in remote areas 
(El-Wahat El-Bahariya)
The Mediterranean region faces significant water scarcity which is further exacerbated by irresponsible human activities, population growth, 
changing food consumption patterns and climate change. Agriculture is the major water consumer and hence requires increasingly more efficient 
and sustainable irrigation technologies that are widely applicable and accepted by smallholder farmers. They must hence be low-cost, lean 
solutions that optimize natural resource use and income. This project- Improving Mediterranean irrigation and Water supply for smallholder 
farmers by providing Efficient, low-cost and nature-based Technologies and practices (MED-WET)- has been developed to ultimately improve 
the irrigation efficiency of small farmers in the Mediterranean region especially through the optimal use of scarce water resources for lasting food 
and water security.

Arid countries, such as Egypt (among other middle eastern countries) are facing a water scarcity crisis, which requires optimizing the use of  all 
available water resources. Due to water scarcity, reuse of drainage water is becoming an  increasingly important water source. In Egypt, 
however, large portions  of water in the drainage network can not be used as they contain high contaminant loads. Treatment Wetlands proved 
to be a viable solution. It works as  basins with shallow waters and substrate to  support rooted vegetation, plants, biofilms, media/soil, water and  
letter are acting together to treat and eliminate pollutants with high efficiency. The treated water can be used to irrigate trees and non-fruitful & 
non-edible crops. With sufficient treatment precautions, farmers can utilize the treated water as safe-for-reuse with nutrient-rich water for 
irrigating their crop farms. Crop selection and placement is targeted to accommodate water and nutrient needs and tolerance. 

Demonstration of regenerative water and nutrient cycles among households and agricultural plots; development of low-cost evaporation and 
condensation systems; as well as regenerative, climate-adaptive farming practices in the Mediterranean. Develop new irrigation technologies 
and solutions widely applicable for smallholder farmers














