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EACOP Routing: The GIS Experience IntroductionBack ground: Pipeline in UgandaOverview of the oil and gas sector in UgandaCriteria for Pipeline RoutingData collection and AnalysisResults Conclusions PRESENTATION OUTLINE
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INTRODUCTIONTHE PETROLEUM VALUE CHAINLICENSINGEXPLORATIONDEVELOPMENTPRODUCTION UPSTREAMDISTRIBUTIONMARKETINGSALESTRANSPORTATIONREFININGGAS PROCESSING MIDSTREAMDOWNSTREAM
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OVERVIEW OF THE OIL AND GAS SECTOR IN UGANDA• Changed from small independent companies to large International oil companies after first commercial discovery• 4 licenses with Three companies; CNOOC, Total and Tullow.• New Licensees – Armour Energy, Oranto Petroleum 

4



Ministry of Energy and Mineral Development 5

OVERVIEW OF THE OIL AND GAS SECTOR IN UGANDA2006 – Commercial Discovery2006 – Commercial Discovery21 Discoveries; 88% drilling success rate21 Discoveries; 88% drilling success rate6.5 BBLS STOIIP; 1.4 billion reserves6.5 BBLS STOIIP; 1.4 billion reserves9 production licenses over 14 discoveries9 production licenses over 14 discoveries10% of Albertine Graben Licensed10% of Albertine Graben Licensed3 New exploration licenses  issued in 20173 New exploration licenses  issued in 2017
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FACILITIES
Feeder Pipelines 
 Northern 97km long from Tilenga CPF
 Southern 47km long from KFDA CPA
Refinery
 60k barrels of oil refinery in Hoima
Product Pipelines 
 205km long Products pipelines

East African Crude Oil Pipeline
 1445km long Hoima to Tanga Port pipeline
(EACOP)

OVERVIEW OF THE PIPELINES 
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OIL EXPORT PEPELINE –GIS ROUTING STUDY
MAIN OBJECTIVE: Identify and select the preferred pipeline route 
and alternatives.
3 PHASES 
• PHASE 1: GIS Risk Based Pipeline Routing Study (Scale 1:200,000)
• PHASE 2 : Manual Routing Improvement Using High Resolution 

Satellite Imagery (Scale 1:50000) and Lidar Data.

• PHASE 3: Ground Truthing / Field based investigations
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PHASE 1: GIS Risk Based Pipeline 
Routing Study

 Identification of area 
of interest (AOI)

From Hoima to the Indian 
ocean coastline excluding 
areas with slopes above 45 
degrees, Main Cities, Lake 
crossing, Elevation above 
2500m, Active Volcanoes, 
1km from Archaeological & 
Tourist sites, and Protected 
areas.
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AOI (Exclusion Area)



Ministry of Energy and Mineral Development 10

PHASE 1: GIS Risk Based Pipeline 
Routing Study

 Development of a GIS database at scale 1: 200000
Infrastructure, land use, environment, geo hazards (Volcanoes. Seismic, flooding, etc.), tourism, 
archeology and heritage, hydrology, population among others. Harmonizing data for Kenya, Uganda, 
Tanzania and Southern Sudan.

 Identification and prioritization risk factors and their impact on pipeline cost
Five thematic risks were considered 
Construction, operational, socioeconomic, environmental and security
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PHASE 1: GIS Risk Based Pipeline 
Routing Study (thematic risks )
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PHASE 1: GIS Risk Based Pipeline 
Routing Study

 Development of GIS tool to calculate least costly route using weighted index
Analytical hierarchy Process(AHP) method was chosen as it uses pairwise 
comparison and each factor is characterized by an index according to the relative 
importance of that factor.

• Agreed end points at the Indian Ocean.
• Malindi / Lamu at the Kenyan coast
• Tanga along the Tanzanian coast
• Juba in South Sudan 
• Lokichogio in Kenya 
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PHASE 1: GIS Risk Based Pipeline 
Routing Study
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Identification of 50km wide corridors
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Hoima to Malindi
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Hoima to Malindi
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Hoima to Tanga
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Hoima to Tanga
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Best routes considered for further 
evaluation
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Risk Analysis 

General Routing 
constraints
• High slopes 
• Crossings –hydrology and 

transport
• Shallow surface bedrock
• Wetlands (opt for 

seasonal)

Operational constraints
• Active fault crossing and active rift
• Land slide threat
• Elevation
Social economic and 
Environmental  Constraints 
• Forests
• Farms Mainly Tea And Coffee
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps
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Risk Maps



Ministry of Energy and Mineral Development 35

Risk Maps
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Risk Maps
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Best route after optimization 
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Best route after optimization 1445km – one of longest crude oil pipelines
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Conclusion

• Oil and gas facilities development needed for production
• Tilenga project
• KFDA project
• Kabaale industrial park

• GIS used from project inception to decommission
• GIS for data management and decision making for the pipeline Routing
• Future prospects for GIS in facility management
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Questions/Comments ????


