


• March 20th – briefing with MENRPD and transfer to River Nile State 

• March 21st – site visit to two potential sites for solar pumping (Shababit, Al 

Mudbap), meeting with River Nile State Water Corporation in Atbara 

• March 22nd – site visit to three potential sites for solar pumping (Timaid 

Haj Al Tahir, El Gihaid, Wad Al Hammad), transfer to Khartoum 

• March 25th – technical meeting with MENRPD and contacts with local 

technology suppliers 

• March 26th – team internal meetings to tune initial outcomes 

• March 27th – debriefing with MENRPD 

Mission Agenda 





• Mission Agenda 

• Selection of the Sites 

• Model Approach 

• Replicability of the Model 

• Conclusions and Next Steps 

 

Presentation Outline 



• Distance from the national electricity grid 

• Presence of permanent communities 

• Use of water for irrigation, drinking, etc. 

• Vulnerability due to climate conditions 

• Presence of existing wells 

Site Selection Criteria 



• Identification of best suitable technical option 

• Sizing of energy/water systems 

• Elaboration of block flow diagram 

• Drafting of components’ list / bill of quantities 

• Design of site layout 

• Definition of implementation plan 

Model Approach – General Overview  



• Alternative 1: PV panels with inverter 

+    diesel engine + AC pump + water 

storage tank 

• Alternative 2: PV panels + DC pump + 

water storage tank 

• Alternative 2 is cheaper (in a brand 

new facility) but alternative 1 is 

preferable because allows the reuse of 

the existing pump and diesel engine 

as backup 

Model Approach – Block Flow Diagram 

ALTERNATIVE 1 

ALTERNATIVE 2 



• Layout prepared by MENRPD, to 

be fine tuned 

• Space for PV modules 

• Service room for diesel engine, 

inverter, electric switchboard 

• Separated areas for filling by 

humans, animals, tankers 

• Introduction of fencing 

Model Approach – Layout 



• Photovoltaic system 

• Diesel backup engine 

• Submersible pump 

• Water tank 

• Tower for water tank 

• Water supply system (pipes) 

• Water drainage system 

• Single public tap stand 

• Donkey cart filling stand 

• Tankers filling stand 

• Animal water troughs 

• Service room 

• Basements and digging 

• Fence with gates 

Model Approach – Main Components 



Replicability of the Model – Overview 

Identification 
of new sites 

based on 
selection 
criteria 

Data collection 
– checklist 

with minimum 
requirements 

for model 
replication 

Dialogue 
Italian/Sudanese 

experts and 
decision go/no-

go 

Customization 
of the model 

site by site 

New agreement, 
implementation 
and construction 



• Features of the village (consistency with selection criteria) 

• Baseline water consumption 

• Technical details of the borehole 

• Characteristics of the current system (pump, engine, storage, distribution) 

• Economic details (diesel purchase cost, water selling price) 

Replicability of the Model – Checklist 



• Done downscaling of selected sites based on agreed selection criteria: 4 sites 

in River Nile State (Shababit, Timaid Haj Al Tahir, El Gihaid, Berber) 

• Collected data on solar radiation and boreholes characterization 

• by April 3rd: provision of data on Berber site by MENRPD 

• by April 18th: RINA to provide first draft for review by MENRPD & IMELS 

• by April 25th: MENRPD & IMELS to provide feedback and comments to RINA 

• by April 30th: RINA to issue final version of the feasibility study 

• early May: approval of feasibility study by MENRPD & IMELS 

Conclusions and Next Steps 





The inspection carried out on 22 March 2018 in the area of El Gihaid allowed 
to examine the general geomorphological order. This structure is certainly 
favorable for the construction of water harvesting. For the development of 
the subsequent phases of the project it is, however, necessary, to acquire 
basic and experimental data. 

The information provided by the technicians and local institutions, 
concerning the needs and the destination of the water, are important and 
fundamental. 

 However, for the development of the Feasibility Study of the interventions in 
the River Nile State, it is necessary to have punctual and experimental data 
available. The acquisition of such data represents the first point (WP.1) of the 
Project. 

Water Harvesting – 1 



The water harvesting techniques are aimed at catching the runoff in the rain 
season to store for the period of storage. In order to plan for storage facilities, 
these assumptions are made: 

 average daily consumption is predicted for 30 liters/capita/day, for 
human’s daily water consumption and for animals; 

 various types of water harvesting can be used (conventional hafir, lined 
hafir, no conventional hafir with compartment and artificial technique to 
reduce the evapotranspiration, other type - techniques that use 
waterproofing and effective infiltration control systems), all depending on 
the local hydrogeological conditions and on the terrain. 

 

Water Harvesting – 2 



Data needed for analysis: 

 topographic map of the site (on an adequate scale); 

 hydrogeological data about the stream and its annual expected flow; 

 hydrogeological runoff data; 

 soil type and local stratigraphic succession. 

Water Harvesting – 3 



Water Harvesting – 4 
Type Data Data 

General information on the actual availability of lands for the project purposes 

presence of potential restrictions (such as environmental constraints, 

protection of habitat, etc.) 

Topographic cartography and/or data on the lands identified as target areas and 

topographic map of the site (on an adequate scale) 

Geological 

experimental 

maps and any studies already performed in the area of interest 

soil type and local stratigraphic succession (failing to perform geognostic 

surveys at specific points and the taking of soil samples to perform 

laboratory tests to determine granulometric characteristics, index 

parameters and permeability) 

Hydrogeological  climatology 

data about the stream and its annual expected flow 



Thank you and goodbye! 

Leonardo Gallico, Gaetano Ciccarelli, Alessandro Venturin, Giorgio Bonvicini 


