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Building an Artificial Lake 

Constructing an artificial lake is a complex but rewarding endeavor that serves multiple 

purposes—from irrigation, livestock watering, aquaculture, and recreation to climate resilience 

and eco-tourism. Below is a comprehensive step-by-step guide outlining key phases and 

considerations: 

1. Feasibility Study 

A feasibility study is the cornerstone of a successful artificial lake project. It evaluates: 

• Land suitability: Availability, ownership status, terrain slope, and soil type. 

• Water source analysis: Identifies sustainable sources (rainwater, rivers, runoff, springs, 

or groundwater). 

• Environmental impact assessment (EIA): Predicts and mitigates ecological disruptions. 

• Socio-economic benefits: Evaluates potential uses such as irrigation, recreation, fish 

farming, and tourism. 

• Financial cost estimate: Determines capital investment, operation and maintenance 

costs, and potential funding sources. 

Deliverables: 

• Preliminary technical report 

• Cost-benefit analysis 

• Stakeholder engagement plan 

2. Site Selection 

Choosing the right location is vital to functionality and long-term sustainability: 

• Topography: Preferably a natural depression or gently sloping terrain for easier 

construction. 

• Soil conditions: Clay-rich soils are ideal for water retention; avoid sandy or fractured soils 

unless lined. 

• Proximity to infrastructure: Accessibility to roads, electricity, and potential beneficiaries 

(farmers, communities). 

• Environmental & social considerations: Avoid ecologically sensitive zones, and assess 

resettlement or land use conflicts. 
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3. Design and Engineering 

Hire qualified professionals (civil engineers, hydrologists, and environmental experts) to create 

detailed construction and operational designs: 

• Size and depth: Determined by water demand, evaporation rates, and inflow volume. 

• Shape and slope: Engineered to prevent erosion and promote water circulation. 

• Spillways and outlets: To control overflow and maintain desired water levels. 

• Silt traps and sedimentation basins: To reduce siltation and prolong lake life. 

• Zoning: Allocate zones for different activities (aquaculture, livestock, recreation, 

conservation). 

Tools: 

• Topographic and hydrogeological surveys 

• Soil analysis and percolation tests 

• AutoCAD or GIS software for technical drawings 

4. Permits and Regulatory Approvals 

Secure all legal and regulatory clearances: 

• Environmental Impact Assessment (EIA): Conducted in line with national 

environmental guidelines. 

• Water abstraction permits: Issued by relevant water management authorities. 

• Construction permits: From district or municipal engineering departments. 

• Community consent: Through consultative meetings and written agreements. 

5. Excavation and Basin Shaping 

The physical creation of the lake involves: 

• Clearing and grubbing: Remove trees, stumps, and vegetation. 

• Earthworks: Excavate soil and rocks based on design contours and cross-sections. 

• Compaction: Compact the base and embankments to prevent seepage and slumping. 

• Inlet/outlet installation: Lay pipework, valves, and culverts where necessary. 

Consider: 

• Using excavated soil to build embankments 

• Heavy machinery (excavators, bulldozers, compactors, Loaders) 
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6. Lining and Sealing 

Prevent seepage by installing a suitable liner: 

• Clay lining: Affordable and natural; requires thorough compaction. 

• HDPE geomembrane: Durable synthetic liner, resistant to UV and puncture. 

• Concrete lining: Best for permanent structures or channels. 

• Bentonite blankets: Expandable clay liners for added impermeability. 

Selection depends on: 

• Soil permeability 

• Budget 

• Intended use and durability expectations 

7. Water Source and Quality Management 

Identify and establish a reliable water supply: 

• Rainwater harvesting: Collects runoff from catchments or roof systems. 

• Groundwater abstraction: Via boreholes or shallow wells (requires permits). 

• Surface water diversion: From nearby rivers or streams using canals or gravity-fed 

pipelines. 

• Water treatment: Remove pollutants, control pH, and monitor nutrient levels to prevent 

eutrophication. 

• Natural springs: discover and divert natural springs nearby 

Ensure: 

• Sustainable yield exceeds evaporation and usage losses 

• Buffer zones to filter runoff and protect water quality 

8. Infrastructure and Safety Measures 

Install supporting infrastructure and implement public safety protocols: 

• Spillways and overflow structures: Prevent flooding and structural damage. 

• Fencing and signage: Restrict unauthorized access and prevent accidents. 

• Emergency outflow channels: Allow controlled drainage during extreme rains. 

• Water level monitoring systems: Manual gauges or IoT-enabled sensors. 

• Lifebuoys and emergency access points: Especially for public or recreational lakes. 
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9. Monitoring and Maintenance 

Develop a long-term monitoring and management plan: 

• Water quality testing: Check for turbidity, nutrients, pathogens, and dissolved oxygen. 

• Sedimentation control: Regular dredging or sediment flushing where necessary. 

• Vegetation control: Prevent overgrowth of aquatic weeds and invasive species. 

• Structural integrity checks: Inspect embankments, outlets, and spillways. 

Establish a Lake Management Committee involving local community representatives, water 

user groups, and technical personnel. 

10. Recreation, Landscaping, and Livelihood Integration 

Enhance the lake’s functionality and aesthetic value: 

• Recreational amenities: Boat ramps, nature trails, picnic areas, and fishing zones. 

• Tree planting and greening: Native trees, grasses, and buffer vegetation to stabilize soil 

and support biodiversity. 

• Livelihood zones: Areas for cage fish farming, livestock watering, or small-scale 

irrigation. 

• Eco-tourism infrastructure: Zip line, Rest huts, canteens, sanitation facilities, and 

guided tour services. 

Empower local communities, especially youth and women, through: 

• Capacity-building in aquaculture and lake management 

• Community-run kiosks and service enterprises 

• Revenue-sharing models from tourism or fisheries 
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Artificial lake Establishment cost Estimates  

Component Item Description Unit  Qty   Unit Cost 
(UGX)  

 Total Cost 
(UGX)  

Remarks 

1. Feasibility & 
Design 

Feasibility Study & Environmental 
Impact Assessment (EIA) 

Lump 
Sum          1  

                      
5,000,000  

                        
5,000,000  

Includes site surveys, EIA, 
consultations 

  
Topographic & Hydrogeological 
Survey Acre          2  

                      
1,500,000  

                        
3,000,000  

Drone/GPS + soil & water 
table tests 

  Engineering Design & Drawings 
Lump 
Sum          1  

                      
4,000,000  

                        
4,000,000  

Detailed designs with 
CAD output 

2. Site Preparation 
& Earthworks Site clearing and bush removal Acre          2  

                      
1,000,000  

                        
2,000,000  

Manual/mechanical 
clearing 

  Excavation and basin shaping m³   2,000  
                            
12,000  

                      
24,000,000  

Depth and contour-based 
costing 

  Embankment construction m³      800  
                            
15,000  

                      
12,000,000  

Using excavated or 
imported soil 

  
Compaction of lake bed and 
embankments m²   5,000  

                              
3,000  

                      
15,000,000  Compacted with rollers 

3. Lining & Sealing Clay lining (imported/local) m³   1,000  
                            
20,000  

                      
20,000,000  If soil is not clay-rich 

4. Water Supply & 
Inlets Intake structures (gravity-fed) 

Lump 
Sum          1  

                      
5,000,000  

                        
5,000,000  Canals or pipes 

  
Water pumping system (solar 
powered) Set          1  

                    
15,000,000  

                      
15,000,000  Optional backup system 

5. Drainage & 
Control Structures Spillway (stone masonry) m        20  

                          
100,000  

                        
2,000,000  Overflow control 

  Outlet pipes and culverts m        30  
                            
80,000  

                        
2,400,000  Controlled water release 

  Silt traps & sediment basins No.          2  
                      
1,500,000  

                        
3,000,000  Protect lake lifespan 

Sub Total         
                  
112,400,000    

6. Landscaping & 
Safety Tree planting and grassing Acre          1  

                          
800,000  

                            
800,000  

Stabilize soil and 
aesthetics 

  Fencing (barbed wire) m      400  
                            
10,000  

                        
4,000,000  

Prevent intrusion and 
accidents 

  Lifesaving & warning signs No.        10  
                          
100,000  

                        
1,000,000  Safety equipment 

7. Livelihood & 
Community Cage fish farming units No.          5  

                    
24,600,000  

                    
123,000,000  Cages, nets, anchors 

  Service kiosks No.          3  
                      
3,000,000  

                        
9,000,000  Community-run stalls 

  provision of Recreation spots 
Lump 
Sum          1  

                      
3,000,000  

                        
3,000,000  Benches, paths 

8. Monitoring, 
O&M, Training Water quality testing kits Set          1  

                      
2,000,000  

                        
2,000,000  pH, turbidity, DO 

  Maintenance tools Set          1  
                      
1,500,000  

                        
1,500,000  Brush cutters, etc. 

  Training & community sensitization Session          2  
                      
1,000,000  

                        
2,000,000  

Lake mgmt. & 
aquaculture 

9. Contingency & 
Admin Project supervision & admin 

% of 
total     

                      
15,000,000  Engineer & site staff 

  Contingency (10%) 
% of 
total     

                      
15,000,000  Inflation, delays 

Sub Total         
                    
176,300,000    

Grand Total     

                    
288,700,000   
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Conclusion 

A well-planned and sustainably managed artificial lake can transform a rural landscape—

providing water security, boosting livelihoods, and enhancing climate resilience. Success depends 

on careful planning, strong community engagement, technical competence, and continuous 

monitoring. Partnering with public institutions, private investors, and NGOs can help mobilize the 

required resources and expertise. 
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