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Executive Summary 

The Environmental and Social Impact Assessment (ESIA) Report presents an 

assessment of the potential environmental, social and community health impacts 

associated with the proposed construction and operation of the Transmission Line of 400 

kV Malanje ï Xá-Muteba and associated substations in Angola (ñthe Projectò), to ensure 

that environmental and social issues are diligently considered and managed during the 

Project lifecycle.  

The report has been prepared for Elsewedy Electric T&D, and presents the objectives, 

methodology and outcomes of the impact assessment prepared as defined in 

Presidential Decree No. 117/20 of April 22nd, which regulates the environmental and 

social assessment process. The ESIA report was done considering the relevant Angola 

legislation, the IFC Performance Standards and the Equator Principles. 

The Project is part of the rural electrification Government objective, according to the 

National Development Plan and the Presidential Decree No. 256/11, to bring electricity 

to all townships in Angola, as well as the Long-Term Vision for the Electrical Sector, 

ñAngola Energia 2025ò (MINEA, 2016), and the objectives outlined in the Energy and 

Water Sector Action Plan 2018-2022 (Gesto Energia, 2018), for the expansion in the 

access to electricity in urban areas, municipalities, and rural areas. 

The specific objectives are the following: 

¶ To transport the energy produced by the national network, including the Laúca 

hydro plant to the Provinces of Malanje and Lunda Norte. The new 400 kV 

Malanje ï Xá-Muteba transmission line extends the power transportation 

infrastructure to the Eastern Region; 

¶ Create a high voltage ring in the Central Region interconnecting important 

hydroelectric plants (Laúca, Cambambe); 

¶ Interconnect the Eastern Region transmission networks in Angola to 

guarantee a continuous, stable, and balanced power supply and transporting 

energy service; 

¶ Contribute to the national electrification plan by facilitating the construction of 

a new distribution network in the future; 

¶ Contribute to the development of the provinces by providing infrastructures 

that provide an environment for attracting investment and generating 

employment in sectors such as agriculture, commercial, tourism and industrial. 
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The Project includes the studies, design, manufacture, transport, insurance, 

construction, assembly, reception, and testing of works of the following components:  

¶ 180 km 400 kV overhead transmission line connecting the new substations of 

Malanje and Xá-Muteba;  

¶ Construction of the new 400/110 kV Malanje Substation;  

¶ Construction of the new 400/220/30 kV Xá-Muteba Substation.  

The Project is located in the Central Region of Angola, in the Provinces of Malanje and 

Lunda Norte, and extends for about 180 km, crossing four municipalities and eight 

communes: Malanje (communes of Malanje and Cambondo), Mucari (communes of 

Catala, Caxinga, Mucari and Muquixi) and Quela (Commune of Xandel) in Malanje 

Province, and Xá-Muteba (commune of Xá-Muteba) in Lunda Norte Province. 

Key findings from the impact assessment and preliminary recommendations to the 

Project are summarized below. 
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CLIMATE 

Climate projections are assessed for two time periods, namely 2040-2059, 

corresponding to medium stage of projectôs lifetime, and 2060-2079, corresponding to 

end of projectôs lifetime. The results suggest a steady increase in air temperature over 

the life of the project, more pronounced in the dry season, with uncertainties in terms of 

extreme temperatures. Concerning precipitation, for both periods, significant anomalies 

are predicted in the rainy season (October to April) with no significant change in 

precipitation in the dry season. Extreme precipitation events of 100-year return period 

are expected to become more frequent. 

The population livelihood is very dependent of activities with important greenhouse gas 

(GHG) emissions, such as domestic use fossil fuels (coal and firewood), fertilized 

farming and livestock production and deforestation, which relate to the main sectors 

emitting GHG at the national level, namely energy, agriculture and land use, land use 

change and forests. 

Given climate change projections for the Malanje and Lunda Norte provinces, the 

physical climate hazards foreseen include a high hazard for floods and wildfires, a 

medium hazard for heat waves and soil erosion and a low hazard for water scarcity. All 

hazards are expected to increase in intensity or frequency till the middle of the century. 

Overall, the population and livelihoods in the project influence area are considered very 

vulnerable to the following climate transition risks:  

¶ Costs and technological difficulties of adopting alternative climate sustainable 

energy sources for livelihood; 

¶ Costs of food production; 

¶ Costs of building materials and farming supplies (fertilizers, livestock feeding). 

GEOLOGY, GEOMORPHOLOGY AND TOPOGRAPHY 

The Projectôs AoI encompasses three of the main geological units in the country: the 

Palaeozoic to the Mesozoic sediments, Quaternary sediments, and the Precambrian 

Basement. The project encompasses 2 geomorphological units: the Malanje Plateau and 

the Cassange Basin. The tectonic deformation is particularly evident in the sudden 

changes in altitude and slope at the transition from the Malanje plateau to the Cassange 

Basin 
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Most of the direct area of influence (DAI) is characterized by gentle slopes (< 8 % 

gradient), with less than 1% of the area having steep slopes (>25% gradient), 

corresponding to the transition from the Malanje Plateau to the Cassange Basin. The 

geological features of the high and steep slopes, along with road interventions, are 

factors of significant importance in increasing local slope instability, especially rockfalls 

and landslides. 

MINERAL RESOURCES 

Angola presents a significant potential for mineral resources. The most prominent 

diamond mines are located on the Project´s indirect area of influence, southeast of 

Malanje, and North of Xá-Muteba. 

HYDROGEOLOGY 

Due to its geological setting, the hydrogeological interest in the Projectôs AoI is generally 

relatively low. Two main types of aquifers are identified: fractured aquifers (61% of the 

DAI) and porous aquifers (39% of the DAI). Although groundwater may be limited, local 

aquifers can meet some of the population's demands. Considering the geology 

encompassed by the project, it is possible to consider groundwater has having low to 

variable vulnerability to pollution. 

NATURAL DISASTERS 

The natural disasters most relevant and likely to occur in the Project´s AoI are wildfires, 

as local inhabitants use the flames to produce charcoal from trees in the Miombo forest. 

An event of this nature, depending on the weather conditions, can spread uncontrollably, 

impacting the integrity of the infrastructures. 

SURFACE WATER RESOURCES 

The Projectôs AoI crosses the Mid Kwanza hydrographic unit, in Malanje province, and 

the Cuango hydrographic unit, in Malanje and Lunda North provinces. The Projectôs DAI 

intersects the basin/region near the city of Malanje, crossing the main tributaries of Cuiji, 

Luximbe and the Malanje river. Crossings of water courses by the Project lines include 

Luximbe river (crossing no. 1), unidentified streams (crossings no. 2 to no. 8) and Lui 

river (crossing no. 9). 

In Kwanza River basin, consumptive water use includes the supply of water to the 

population, industry, irrigation, livestock, and tourism, while non-consumptive use 
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comprises the production of hydroelectric energy, fishing, aquaculture, and navigation. 

As for Cuango hydrographic unit, another potentially noteworthy water use in the 

hydrographic unit is industrial water use, since Lunda North was the province with the 

highest industrial water demand in 2012 due to the diamond industry. 

Due to relatively small coverage of urban and rural public water supply systems, surface 

waters on both basins are also used for domestic use (use of water for drinking, washing, 

cooking, bathing, sanitation, and stock watering purposes). Regarding environmental 

use, current water use in the hydrographic units is compatible with a "Near Natural" 

status (natural rivers with minor modifications of the aquatic habitat and riparian gallery). 

Surface water quality is pressed by domestic wastewater pollution. Irregular waste 

disposal is also an important source of surface watersô pollution. Comparatively, industry 

and agriculture are less important pollution sources in most of Angolan territory, 

nonetheless, given the importance of irrigation in the Mid Kwanza hydrographic unit, 

agriculture activities could be a potential source of nutrients and other agrochemical 

pollution to surface water sources. 

SOILS 

The predominant soils in the DAI are Haplic Ferralsols (37%) and Chromic Luvisols 

(35%). Ferralsols are strongly weathered soil with low nutrient levels, and Luvisols are 

productive soils, however they are prone to erosion on slopes. Erosion hazard ranges 

from Low to Medium, related to rainfall erosivity and soil cover factors. 

The combined effects of climatic conditions, inherent poor soil quality and human 

activities have resulted in severe soil degradation over years. Erosion has been greatest 

in areas that are densely populated, extensively cultivated with dryland crops, largely 

cleared of plant cover and that have at least moderate slopes. 

SPATIAL PLANNING AND LAND USE 

The Project will have a positive impact in terms of contributing to spatial development 

models, and its implementation will contribute to the extension of access to the electricity 

grid in urban, semi-urban and rural areas, thus improving the quality of life of the 

population and promoting territorial development. 

In the context of the Project, the DAI is generally framed by a mosaic of miombo 

woodlands, natural vegetation, and extensive agricultural use (rural context). 
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QUALITY OF THE ENVIRONMENT 

The main sources of atmospheric pollution are the burning of fossil fuels, the 

suspension of dust and particles by the circulation of vehicles in non-paved roads, and 

industrial activities. In rural areas with limited access to electricity, biomass burning is a 

common source of energy and heating. Likewise, wildfires caused by locals (to produce 

charcoal or due to negligence or vandalism) are also common. Both constitute relevant 

sources of atmospheric pollution in the area.  

Noise pollution is one of the main factors of comfort and well-being of the population. 

Most of the planned route for the transmission lines follows a pathway in relatively 

proximity to the existing road, passing mainly through rural areas with occasional small 

settlements throughout the extent of the line, and urban centres in both extremities. 

Expectably, higher noise emissions were detected near Malanje. 

ECOLOGY 

The Project AoI encompasses two biomes: Biome III ï Mesic savanna, woodland, and 

grassland biome, and F/S Guineo-Congolian rain forest/mesic savanna transitional 

mosaic.  Biome III is predominant within the DAI. The ecoregions found within the study 

area encompass two main regions the Western congolian forest/savanna mosaic and 

the Angolan Wet Miombo woodlands. Both are mostly characterized by woodlands such 

as miombo, and other habitats such as savannahs and shrublands which transitioned 

from disturbed miombo (e.g., deforested, and fragmented) and abandoned agricultural 

areas. 

Habitats identified for the study area include Miombo woodlands, riparian galleries, 

savannahs, shrublands, grasslands, agricultural areas, mixed areas, Artificial areas 

among others. These habitats, were classified, following IFC guidelines as Modified or 

Natural. The large majority are characterized by high to moderate degrees of 

anthropogenic perturbation, which reflect on the conservation statuses, ecological values 

and on their ability to support faunal communities. 

There are no protected areas within the boundaries set for the projectôs area of 

influence, and there are no prospects of fatal issues that make the Project unfeasible. 

Considering the possible local presence of conservation/ecological relevant species, a 

Critical Habitat Assessment (CHA) following IFC guidelines was conducted (Vol. II). 
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The analysis of the criteria outlined by the IFC-PS6 GN found no triggers, indicating that 

no critical habitats are present within the DAI of the project. 

As for the Ecosystem Services, the woodlands of Angolan Miombo occurring within the 

study area provide important ecosystem services, such as water cycle regulations, soil 

fixation and provision of goods with important commercial value. Many tree species are 

exploited by local populations for firewood, charcoal production, timber, and medicinal 

purposes. 

SOCIOECONOMICS AND HUMAN RIGHTS 

Vulnerability has been identified and linked to households with particularly low incomes 

and high land dependency for subsistence and income generation, female and / or child 

headed households, elderly, and disable persons. The level of vulnerability is high, and 

it can be estimated that approximately 80% of the households across the affected 

settlements are socially vulnerable, as most are heavily dependent on land for 

subsistence and income generation and have low monetary incomes. 

The most important issues regarding human rights in the study area are gender rights, 

vulnerabilities to exploitation and child abuse, right to adequate standard of living 

(including access to healthcare, food, and adequate housing), right to education, and 

workersô rights. 

CULTURAL HERITAGE 

Some traditional cemeteries were identified in the Project´s DAI, mainly on the roadside 

and not affected by Project. Specifically, regarding sacred trees and forests, rural 

communities tend to conserve them based on customary norms, practices and traditions 

based on economic and spiritual reasons. Rivers are considered religious spaces 

amongst communities, and a few cultural heritage sites with spiritual relevance (baptism) 

were identified and are neither affected by the Project. 

LANDSCAPE AND VISUAL AMENITY 

The landscape is considered to have a Moderate Absorption Capacity due to the 

existence of gentle sloping areas with open tree cover areas (Savanah mosaic with 

agricultural areas), a Moderate Visual Quality (modified rural landscape), and therefore 

a Moderate Visual Sensibility.  
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A small section of the transmission line (2.5% of the transmission line length) crosses an 

area with steep slopes in the passage from the Malanje plateau to the Cassange basin. 

The steep slopes and denser tree cover in this section give the landscape a High Visual 

Quality, and alternatives to minimize the impacts in this section are proposed. 

While the visual impacts are moderate, the Project provides ancillary and critical 

infrastructure to the proposed interconnection of the different sources of electricity 

generation in the country, through a network of substations and transmission lines. 

Based on the assessment, the visual impacts of the Project are acceptable. 

 

Considering the characteristics of the area, the Projectôs impacts are presented in the 

table below. 
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Table 1 ï Summary of environmental and social impact assessment 

Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

CLIMATE 

Emissions of GHG Construction Negative Definite Low Low Ʒ Low 

Increase of wildfire hazard Construction Negative Unlikely Low Moderate Ʒ Low 

Exposure of construction 

workforce to heat waves 
Construction Negative Likely Low Low Ʒ Negligible 

Reduction of carbon sinks Construction Negative Definite Low Low Ʒ Low 

Reduction of GHG emissions 

from electricity consumption 

in Xá-Muteba municipality 

Operation Positive Undetermined Low Low Ʒ Low 

Reduction of transmission 

efficiency of lines and harm 

to health of project 

maintenance workforce 

during heat waves 

Operation Negative Likely Medium Moderate Ʒ Low 
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

Damage to transmission 

lines and substations and 

workforce by acute (river 

floods, wildfires) and chronic 

(erosion) climate hazards) 

Operation Negative Likely Medium Moderate Ʒ Low 

GEOLOGY, GEOMORPHOLOGY AND TOPOGRAPHY 

Changes in local 

morphology 
Construction Negative Likely Low  Low  Ʒ Negligible 

Surplus soil Construction Negative Likely Low Low Ʒ Negligible 

Risk of rockfall and 

landslides 
Construction Negative Likely Low Low Ʒ Negligible 

HYDROGEOLOGY  

Groundwater contamination Construction Negative Unlikely Low Negligible Ʒ Negligible 

Reduction of recharge Operation Negative Definite Low Negligible Ʒ Negligible 

Risk of groundwater 

contamination 
Operation Negative Definite Low Negligible Ʒ Negligible 
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

SURFACE WATER RESOURCES 

Increased turbidity and total 

suspended solids in river 

and streams 

Construction Negative Unlikely Low Negligible Ʒ Negligible 

Faecal bacteria and organic 

matter contamination in 

rivers and streams 

Construction Negative Unlikely Low  Negligible Ʒ Negligible 

Risk of hydrocarbons and 

other hazardous substances 

pollution of rivers and 

streams 

Construction Negative Unlikely 
High (watercourses 

intersections) 
Moderate Ʒ Low 

Risk of hydrocarbons and 

other hazardous substances 

pollution of rivers and 

streams 

Operation Negative Unlikely 

Low (SS) to High 

(watercourses 

intersections) 

Negligible to 

Moderate 
Ʒ Negligible to Low  
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

SOILS  

Loss of soil resources due to 

erosion 
Construction Negative Likely Medium 

Moderate 

(steep slopes) 

to Low 

Ʒ Low to Negligible 

Reduction of soil quality 
Construction &  

Operation 
Negative Unlikely Medium Low Ʒ Negligible 

SPATIAL PLANNING AND LAND USE 

Temporary land take and 

loss of access to land 
Construction Negative Definite Medium Moderate Ʒ Low 

Fulfilment of the 

development models 
Operation Positive Definite High High Ʒ NA 

Permanent land restrictions Operation Negative Definite Medium/Low Moderate/Low   Ʒ Low 

AIR QUALITY 

NO2 exhaust emissions Construction Negative Definite Low/Negligible Low/Negligible Ʒ Negligible 

PM and Dust emissions Construction Negative Definite Medium/Low Moderate/Low Ʒ Low 
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

NOISE 

Noise emission Construction Negative Definite Medium/Low Moderate/Low Ʒ Low 

Operation of the substations Operation Negative Definite Negligible Negligible Ʒ Negligible 

Wind effect on cables and 

Corona Effect 
Operation Negative Definite Negligible Negligible Ʒ Negligible 

ECOLOGY 

Loss of vegetation and tree 

cover 
Construction Negative Definite 

Negligible (modified 

habitats), Medium 

(natural habitats), 

High (Miombo 

woodland and 

Riparian forests) 

Negligible to 

High  
Ʒ 

Negligible to 

Moderate 

Loss of usable habitat Construction Negative Definite 

Negligible (modified 

habitats) to Medium 

(natural habitats) 

Negligible to 

Moderate 
Ʒ Negligible to Low  

Habitat fragmentation Construction Negative Definite 

Negligible (modified 

habitats), Low 

(natural habitats) 

Negligible to 

Low 
Ʒ Negligible to Low  
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

Disturbance of faunal 

communities 
Construction Negative Likely 

Negligible (modified 

habitats) to Low 

(natural habitats) 

Negligible to 

Low 
Ʒ Negligible to Low  

IAS spread enablement Construction Negative Likely Medium Moderate Ʒ Low 

Habitat contamination with 

hazardous materials 
Construction Negative Unlikely Negligible to Medium 

Negligible to 

Moderate 
Ʒ Negligible 

Degradation of ecosystem 

services 
Construction Negative Likely Low Low Ʒ Negligible  

Fauna displacement and 

disturbances during 

maintenance of transmission 

tower and conductors 

Operation Negative Likely Negligible Negligible Ʒ Negligible 
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

Fauna displacement and 

disturbances during 

maintenance of Right of Way 

and Footprint Corridor 

Operation Negative Likely Low Low Ʒ Negligible 

Habitat pollution with 

hazardous materials 
Operation Negative Unlikely Negligible Negligible Ʒ Negligible 

Bird collisions with the OHTL Operation Negative Likely 

Low (Modified 

habitats), Medium 

(Shrublands and 

open grassland), 

High (Natural 

habitats and water 

courses) 

Low to High Ʒ 
Negligible to 

Moderate 

Electrocution with the OHTL Operation Negative Likely Medium Moderate Ʒ Low 
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

SOCIOECONOMICS AND HUMAN RIGHTS 

Creation of temporary 

employment opportunities 
Construction Positive Definite Low Low Ʒ Moderate 

Boost of the regional 

economy and improvement 

of living conditions 

Construction Positive Definite Low Low Ʒ Moderate 

Impact on the safety of local 

communities 
Construction Negative Likely Medium Moderate Ʒ Low 

Impact on the health of local 

communities 
Construction Negative Likely Medium Moderate Ʒ Low 

Increase disease 

transmission 
Construction Negative Likely Medium Moderate Ʒ Low 

Temporary loss of 

livelihoods 
Construction Negative Definite Medium Moderate Ʒ Low 

Impacts on workersô health 

and safety 
Construction Negative Likely Medium Moderate Ʒ Low 

Local employment 

opportunities 
Operation Positive Likely Low Low  - 

Provision of electrical 

capacity and related benefits 
Operation Positive Definite High High  - 
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Impact 
Project 

Phase 
Status Likelihood Intensity 

Significance 

(without 

mitigation) 

Ʒ 

Significance 

(post-

mitigation/ 

enhancement) 

Resettlement and affected 

population 
Operation Negative Unlikely High Moderate Ʒ Low to Negligible1 

Permanent loss of 

livelihoods 
Operation Negative Definite Medium Moderate Ʒ Low 

Increased community safety 

after demining 
Operation Positive Definite Medium Moderate  - 

Benefits to local settlements 

from road infrastructure 

improvements 

Operation Positive Definite Low Low  - 

CULTURAL HERITAGE 

Interference with traditional 

cemeteries and sacred 

forests 

Construction Negative Unlikely High Moderate Ʒ Low to Negligible1 

LANDSCAPE AND VISUAL AMENITY 

Vegetation clearance and 

presence of construction 

vehicles 

Construction Negative Likely Low Low Ʒ Low 

Presence of transmission 

lines and towers 
Operation Negative Definite Moderate Moderate Ʒ Moderate 

Note: 1Impact is avoidable 
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Some negative impacts of moderate significance have been identified in the 

construction and operation phases, which can be adequately mitigated by the suggested 

measures, alongside a rigorous implementation of the Environmental and Social 

Management Plan. Prior to mitigation measures, the identified negative impacts with high 

significance are loss of vegetation and tree cover during the construction phase, and risk 

of bird collision during the operation phase. Once the proposed mitigation measures 

are implemented, the significance ratings of the negative impacts are reduced to 

acceptable levels.  

A Livelihood Restoration Plan should be developed and executed before construction, 

to mitigate adverse effects from the loss of agricultural land, compensate losses and 

provide development benefits to persons and communities affected by the Project. Given 

the vertical character of the Project, these impacts are mainly limited to the tower base 

areas (approximately 100 m2 per base tower, equivalent to 4,2 ha), in addition to the 

substation areas (100 ha). 

The Project also has high significance positive impacts in terms of the provision of 

electrical capacity and related benefits, and fulfilment of the development models, during 

the operation phase. The project is expected to contribute to the achievement of key 

objectives set out in the development programs and strategies: development of the 

national power grid, development of rural electrification, universalization of access to 

electricity and reduction of greenhouse gas emissions. 

The report includes an Environmental and Social Management Plan (ESMP), which 

identifies the information needed to guide management decisions. The contractor must 

follow it during the project construction and operation to effectively implement mitigation 

and compensatory measures. Thus, the ESMP identifies the goals/objectives, activities, 

and implementation timeline to ensure a good balance between environmental and social 

costs and benefits associated with the Project.  

The Stakeholder Engagement Plan describes how the Project shall engage external 

stakeholders during construction and operation, and how stakeholder engagement 

activities will be incorporated into the companyôs overall management system. 

The ESIA conclusions point to no significant negative environmental and social 

impacts from the implementation of the Project. Overhead transmission line (OHTL) 

projects have overall a small physical footprint in terms of actual habitat removal and 
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social interference. Habitat removal and/or loss of agricultural land for the OHTL 

construction is generally limited to the substation areas, areas around the base of towers, 

substation areas, and along the maintenance road and access routes. 

In conclusion, the benefits overcome the negative aspects of the Project implementation, 

with an overall positive balance, especially if the following recommendations are strictly 

enforced: 

¶ Detail Design of the Project should respect the optimizations proposed in this 

report to minimize negative impacts;  

¶ Construction activities should be temporally planned to mitigate ecological, soil 

and surface water resources impacts; 

¶ The Environmental and Social Management Plan shall be integrated as part 

of the Terms of Reference (ToR) for the constructionôs process; 

¶ Implementation of environmental and social impact mitigation measures 

should be monitored and audited by an independent third party, to ensure that 

the project is fully meeting international standards; 

¶ Strong commitment and leadership from the MINEA and the other relevant 

governmental stakeholders are critical for a successful implementation and to 

ensure adequate provision for mitigation and compensation activities, namely 

the implementation of a Livelihood Restoration Plan. 
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1. Introduction 

1.1. Purpose of this report 

This Environmental and Social Impact Assessment (ESIA) Report presents an 

assessment of the potential environmental, social and community health impacts 

associated with the proposed construction and operation of the Transmission Line of 400 

kV Malanje ï Xá-Muteba and associated substations in Angola (ñthe Projectò), to ensure 

that environmental and social issues are diligently considered and managed during the 

Project lifecycle. 

 

1.2. Proponent 

The report has been prepared for Elsewedy Electric T&D and presents the objectives, 

methodology and outcomes of the impact assessment that will be prepared as defined 

in Presidential Decree No. 117/20 of April 22, which regulates the environmental and 

social assessment process. 

Table 2 ï Project, proponent, and its address 

Project 
ñConstruction of 400 kV Transmission Line between Malanje and X§-Muteba 

and associated Substationsò 

Proponent Elsewedy Electric T&D 

Adress 
Plot No. 27, 1st District, 5th Settlement, P.O.Box 311, New Cairo 11853, 

Egypt 

 

1.3. Project Overview 

The Project includes the studies, design, manufacture, transport, insurance, 

construction, assembly, reception, and testing of works of the following components:  

¶ 180 km 400 kV overhead transmission line connecting the new substations of 

Malanje and Xá-Muteba;  

¶ Construction of the new 400/110 kV Malanje Substation;  

¶ Construction of the new 400/220/30 kV Xá-Muteba Substation.  
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The project is administratively located in the Provinces Malanje and Lunda North, in the 

Central Region of Angola (Map PRJ1, Volume V; Figure 1). 

 

1.4. Impact Assessment scope 

Impact identification and assessment was done based on the stakeholder engagement, 

the existing baseline conditions and professional knowledge and experience during the 

entire process. Cross-sectoral issues considered included: Climate; Topography and 

Hydrogeology; Natural disasters; Surface water resources; Land use; Ecology; 

Socioeconomics; Cultural heritage. 

This document constitutes the ESIA Report (Volume I), which also includes the 

Specialized studies (Volume II), the Environmental and Social Management Plan 

(Volume III), the Non-Technical Summary (Volume IV), and Appendixes (Volume V). 

Besides the present introductory chapter, this Report includes: 

¶ Description of the project and alternatives considered 

¶ Area of influence of the Project 

¶ Legal and regulatory framework 

¶ Impact assessment methodology 

¶ Biophysical and socio-economic description 

¶ Stakeholder Engagement 

¶ Identification and Evaluation of Environmental and Social Impacts 

¶ Mitigation and Compensation Measures 

¶ Cumulative Impacts 

¶ Overall assessment 

¶ Knowledge gaps 

¶ Conclusions and recommendations 

 

1.5. ESIA team 

Ambigest ï Gestão Engenharia e Ambiente, SA is the company in charge of the 

preparation of the ESIA in collaboration with NEMUS ï Gestão e Requalificação 

Ambiental, Lda. The team responsible for the ESIA will be a multidisciplinary team 

composed of the experts listed in the following table. 
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Table 3 ï Technical team responsible for the ESIA 

Name Background Responsibilities 

Pedro Bettencourt 

PhD in Sustainable 

Management Systems; 

MSc in Oceanography; 

Degree in Geology 

Project Director 

Team leader / ESIA 

Expert 

Renata Santos 

PhD in River Restoration 

and Management; MSc 

in Environmental 

Engineering; Degree in 

Engineering Sciences 

Project Coordinator 

Maria José Monteiro Civil Engineering Local ESIA Coordinator 

Cláudia Fulgêncio 

MSc in Environmental 

Engineering; Quality 

Management 

Quality of the 

environment; Quality 

Management 

Ângela Canas 

Degree in Environmental 

Engineering; MSc in 

Technology Engineering 

and Management; PhD 

in Environmental 

Engineering 

Climate 

Maria Grade 

MSc in Geographic 

Information System; MSc 

Eq.  in Environmental 

Engineering 

Surface water resources 

Daniel Mameri 

PhD in River Restoration 

and Management; MSc 

in Conservation Biology; 

Degree in Biology  

Ecology 

João Coentro 
MSc in Ecology. Degree 

in Biology 
Ecology 

Ana Dias MSc in Economics Socioeconomics 

João Amorim 

MSc in Economics and 

Politics; Degree in 

Economics 

Socioeconomics 

Neto Sequeira 

MSc in Economics and 

Organization Sociology; 

Degree in Sociology 

Socioeconomics 
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Name Background Responsibilities 

Sofia de Melo Gomes 

Post-graduate in 

Archaeology and 

Environment; MSc in 

History ï Archaeology 

Variant 

Cultural heritage 

Gonçalves Augusto 

University Attendance - 

Law Course; 

Intermediate Course of 

Social Educators 

Social issues 

Sónia Alcobia 

MSc in Applied Geology 

and Environmental 

Geology 

Geology, geomorphology 

and topography; mineral 

resources; hydrogeology  

Luísa Bento 
MSc in Geological and 

Mining Engineering 
Natural disasters 

Elisabete Teixeira 

MSc in Landscape 

Architecture; Post-

graduate in Territory, 

Environment and 

Sustainable 

Development 

Land use and spatial 

planning 

Ricardo Fonseca 

MSc in Environmental 

Engineering - 

Environmental Systems 

Profile; Degree in 

Environmental 

Engineering 

Soils 

Celestino Chivela 

Civil Construction 

Technician / 

Construction Inspector 

HSE issues; Field officer 

João Fernandes 

MSc in Environmental 

Engineering; Degree in 

Environmental 

Engineering 

Geographic Information 

Systems 

Gelson Neto  
Degree in Geographical 

Engineering 

Geographic Information 

Systems 
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2. Description of the project and alternatives considered 

2.1. Need and objective of the project 

The Government of Angola, through this Project, intends to leverage the development of 

the region by providing infrastructures which, in addition to boosting the agricultural, 

commercial, tourism, industrial and mining sectors, will also significantly improve the 

conditions of the population in the region, especially providing an environment for 

attracting investment and job creation. 

The Project, is part of the rural electrification Government objective, according to the 

National Development Plan and the Presidential Decree No. 256/11, to bring electricity 

to all townships in Angola, as well as the Long-Term Vision for the Electrical Sector, 

ñAngola Energia 2025ò (MINEA, 2016), and the objectives outlined in the Energy and 

Water Sector Action Plan 2018-2022 (Gesto Energia, 2018) for the expansion in the 

access to electricity in urban areas, municipalities and rural areas. 

The objective of this project is the interconnection of the different sources of electricity 

generation in the country through a network of substations and transmission lines.  

The city of Xá-Muteba is currently supplied at low voltage level by a generator diesel 

located near the Municipal Administration. As part of the plan to improve the energy 

supply to Xá-Muteba, and eventually connecting the national grid to the Eastern Region 

of the country (interconnection via Malanje ï Xá-Muteba ï Saurimo), the project will 

connect to the national grid via a new 400 kV overhead line from the Malanje Substation, 

to be fed from the Capanda Power Station and the national network including the Laúca, 

Cambambe power stations.  

The new Xá-Muteba Substation 400/110 kV will in turn feed a new 400/110 kV substation 

in Saurimo through a 400 kV overhead line in the future, and the Xá-Muteba Substation 

110/30 kV through of a 110 kV overhead line. 

The specific objectives are the following: 

¶ To transport the energy produced by the national network, including the Laúca 

hydro plant to the Provinces of Malanje and Lunda Norte. The new 400 kV 

Malanje ï Xá-Muteba transmission line extends the power transportation 

infrastructure to the Eastern Region; 
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¶ Create a high voltage ring in the Central Region interconnecting important 

hydroelectric plants (Laúca, Cambambe); 

¶ Interconnect the Eastern Region transmission networks in Angola to 

guarantee a continuous, stable, and balanced power supply and transporting 

energy service; 

¶ Contribute to the national electrification plan by facilitating the construction of 

a new distribution network in the future; 

¶ Contribute to the development of the provinces by providing infrastructures 

that provide an environment for attracting investment and generating 

employment in sectors such as agriculture, commercial, tourism and industrial. 
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2.2. Project location 

The Project is located in Central Region of Angola, in the Provinces of Malanje and Lunda 

Norte (Figure 1). 

The Project extends for about 180 km, crossing four municipalities and eight communes. 

The three municipalities in the Malanje Province are Malanje (communes of Malanje and 

Cambondo), Mucari (communes of Catala, Caxinga, Mucari and Muquixi) and Quela 

(Commune of Xandel). In the Lunda Norte Province, one municipality is crossed by the 

project, Xá-Muteba (commune of Xá-Muteba). 

 

Figure 1 ï Project location 
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The new substations 400/110 kV Malanje Substation and 400/220/30 kV Xá-Muteba 

Substation are located in the commune of Malanje, Municipality of Malanje, and in the 

commune of Xá-Muteba, Municipality of Xá-Muteba, Provinces of Malanje and Lunda 

Norte, respectively. 

 

2.3.  General characteristics 

The Project includes the studies, design, manufacture, transport, insurance, 

construction, assembly, reception, and testing of works of the following components: 

¶ Construction of the new 400/110 kV Malanje Substation;  

¶ Construction of the new 400/220/30 kV Xá-Muteba Substation; 

¶ 180 km 400 kV overhead transmission line connecting the new substations of 

Malanje and Xá-Muteba. 

The construction of the new Malanje 400/110 kV Substation and the new Xá-Muteba 

400/220/30 kV Substation will be in accordance with the plan and the single-line 

schematics that are shown in Volume V (Annex I), which reflects the configuration 

considered in the installation. 

 

2.4.  New Substation in Malanje 400/110 kV 

The new Substation (component A) will occupy an area of approximately 25 ha and its 

location is shown in Figure 2. The substation is located at approximately 1090 m altitude 

and has the following location coordinates: 

Table 4 ï Footprint coordinates of the New Substation in Malanje 

 
Vertice coordinates (UTM) 

X (E) Y (S) 

Substation footprint 

651876 8939155 

651930 8938657 

651434 8938603 

651376 8939099 
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The supply, installation, testing and commissioning of the 400/110 kV substation is 

compliant with the Ministry of Energy and Water (MINEA ï Ministério da Energia e Água), 

and IEC standards and includes: 

1. 400 kV system (420 kV) existing medium and circuit breaker system: 

a. Two and ½ breaker modules, including the following: 

i. First module (2/3): a line panel for Capanda Elevator 2 and space 

for a future 400/110 kV transformer panel; 

ii. Second module: a line panel for Shah Muteba 1 equipped with a 50 

MVAr fixed reactor and a 400/110 kV transformer panel; 

b. Two bus earth switches; 

c. Six capacitive bus voltage transformers; 

d. Reserved space for four modules including additional line panels for 

Capanda Elevator 1 and Xá-Muteba 2. 

2. Four power transformers 400/110 kV 90/120/150 MVA; 

3. 110 kV (145 kV) system, dual bus: 

a. Two-line panels for the existing MALANJE 110/30 kV substation; 

b. Two 400/110 kV transformer panels on the 110 kV side; 

c. A panel of interbars; 

d. Two spare equipped line panels; 

e. Two bus earth switches; 

f. Six capacitive bus voltage transformers; 

g. Reserve space for three additional line panels. 

4. All associated protection, control, SCADA, and communication systems related 

to all above primary systems, including differential protections and remote control 

for the lines, differential protection and reserve differential for the transformers, 

differential protection for busbars and communication systems SDH, DWDM and 

OPLAT; 

5. Grounding and lightning protection systems for the substation; 

6. Civil works, including all necessary metal structures and steel frames, 

foundations, a command building, panel houses, concrete fences, streets, etc.; 

7. All auxiliary systems, including auxiliary earthing transformers, AC/DC chargers, 

DC batteries, UPS; 

8. All electromechanical systems, including firefighting services, water supply, 

septic tanks, fuel tanks, pumps, systems HVAC, etc. 
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The design of the Malanje 400/110 kV Substation is based on the Technical 

Specifications of MINEA and IEC Standards. At the 400 kV level, it was implemented a 

breaker and a half configuration, and the width of each 400 kV panel is 24 meters. The 

110 kV level also includes a double-bus configuration with 11 m wide panels. 

The Description Memory for the construction of the 400/110 kV Malanje Substation is 

provided in Volume V (Annex II). 

 

Figure 2 ï New substation in Malanje 
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2.5.  New Substation in Xá-Muteba 400/220/30 kV 

The new Substation (component B) will occupy an area of approximately 25 ha and its 

location is shown in Figure 3. The Xá-Muteba Substation is located in Lunda Norte 

Province. The substation is located at approximately 1000 m altitude and has the 

following location coordinates: 

Table 5 ï Footprint coordinates of the New Substation in Xá-Muteba 

 
Vertice coordinates (UTM) 

X (E) Y (S) 

Substation footprint 

808593 8945144 

808308 8944734 

808719 8944448 

809004 8944859 

The supply, installation, testing and commissioning of the 400/220/30 kV substation is 

compliant with the Ministry of Energy and Water (MINEA ï Ministério da Energia e Água), 

and IEC standards and includes: 

9. 400 kV system (420 kV) circuit breaker and a half system: 

a. Three and ½ breaker modules, including the following: 

i. First module (2/3): a power bus MCSR reactor panel 150 MVAr; 

ii. Second module: a line panel for Saurimo 1 equipped with a 170 

MVAr MCSR Reactor and a 400/220 transformer panel kV;  

iii. Third module (2/3): a line panel for Malanje 1 equipped with a fixed 

reactor of 50 MVAr. 

b. Two bus earth switches;  

c. Six capacitive bus voltage transformers; 

d. Reservation of space for three modules. 

10. Four single-phase power transformers 400/220 kV 90/120/150 MVA; 

11. 220 kV (245 kV) system, double busbar with transfer bar: 

a. A line panel for the Vuka switchboard;  

b. One 400/220 kV transformer panel on the 220 kV side;  

c. A 220/30 kV transformer panel on the 220 kV side; 

d. A panel of interbars;  

e. Three bus earth switches; 

f. Six capacitive bus voltage transformers; 
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g. Reserve space for an additional line panel, a 400/220 kV transformer, and 

a 220/30 kV transformer panel. 

12. A 220/30 kV 20 MVA power transformer. His foundation must be dimensioned for 

a 40/50 MVA transformer; 

13. 30 (36) kV switchboards with one input, four-line outputs, one interbars, one 

output for TSA and one for measurement and one for the banks of capacitors and 

all 30 kV cables and (8) spaces for future cells;  

14.  All associated protection, control, SCADA, and communication systems related 

to all primary systems above, including differential protections and remote for 

lines, and SDH and DWDM communication systems; 

15. Grounding and lightning protection systems for the substation; 

16.  Civil works, including all necessary metal structures and steel frames, 

foundations, a command building, panel houses, concrete fences, streets, etc.; 

17. All auxiliary systems, including auxiliary grounding transformers, AC/DC 

chargers, DC batteries, UPS; 

18.  All electromechanical systems, including firefighting services, water supply, 

septic tanks, fuel tanks, pumps, systems HVAC, etc. 

The design of the Xá-Muteba 400/220/30 kV Substation is based on the Technical 

Specifications of MINEA and IEC Standards. Constructively, it is an outdoor conventional 

installation, air-insulated. At the 400 kV level, it was implemented a breaker and a half 

configuration and the width of each 400 kV panel is 24 meters. The height of the 400 kV 

busbar above ground level is 15 meters. The 220 kV level includes a dual-bus 

configuration with transfer bar and the width of each 220 kV panel is 15 meters. The 

height of the 220 kV busbar above ground level is 9 meters. 

The Description Memory for the construction of the 400/220/30 kV Xá-Muteba Substation 

is provided in Volume V (Annex II). 
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Figure 3 ï New substation in Xá-Muteba 
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2.6. Overhead Transmission Line 

The Overhead Transmission Line (OHTL) between Malanje and Xá-Muteba (Component 

C, Figure 1), has the total length of 180 km and is equipped with a phase-based 

conductive cable type AAAC 659 mm2 SORBUS and conventional Alumoweld 

19Nº8AWG guard cables.  

The towers will be of the metal lattice type, self-supporting, single circuit, with the 

following conductor configuration: horizontal in the suspension and tension towers, and 

triangular in the transposition towers, with "I" and "V" string assemblies. The number of 

transmission towers and the distance parameters between them are listed in the table 

below. 

Table 6 ï Number of supporting structures and distance parameters by tower type 

  YBL YBH YBR YBT FB In total 

Nº of structures 252 102 24 34 6 418 

Mean distance (m) 410 497 406 359 410 427 

Minimum distance 

(m) 
252 231 278 120 359 120 

Maximum distance 

(m) 
583 720 507 577 481 720 

The foundations will be made of reinforced concrete, designed in accordance with the 

MINEA specifications and with the following Euro codes: 

Table 7 ï Foundation Design Specifications 

Code name Code reference  

Overhead electrical lines exceeding AC 1 kV ï Part 1 EN 50341-1:2012 

Basis of Structural Design EN 1990 

Actions on structures EN 1991 

Design of Concrete Structures  EN 1992 

Geotechnical Design  EN 1997 

MINEA specifications 
BS 8004:2015 

BS 8081:2015 

Specifications for the OHTL in Annex III, Profile and Line Route in Annex IV (Volume V). 
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2.7. Project design guidelines 

The Project final layout was projected based on both national and international 

regulations and best practices. 

 

2.7.1. National requirements 

The Land Law (2004) in its article 27.º defines a right of way (faixa confinante) of 30 m 

either side of the transmission line, which makes a 60 m wide corridor. MINEA 

recommendation for this type of project is to avoid, as far as possible, houses / structures 

inside the 60 m corridor. 

Minimal vertical distances between conductors and obstacles are defined by MINEA ï 

ET-E-119 (Annex III, Volume V) and are summarized in Table 8. 

Table 8 ï Minimal vertical distances between conductors and obstacles 400 kV 

Description Distance (m) 

Soil 13 

Trees 8 

Buildings 8 

Roads 16 

Electrified railway lines 16 

Non-electrified railways 15 

Other airlines 7 

Various obstacles 7 

 

2.7.2. International guidelines ï IFC Guidelines 

The Environmental, Health and Safety (EHS) Guidelines are technical reference 

documents with general and industry-specific examples of Good International Industry 

Practice. The EHS Guidelines contain the performance levels and measures that are 

normally acceptable to the IFC and World Bank, and measures that are generally 

considered to be achievable in new facilities at reasonable costs by existing technology. 

This information supports actions aimed at avoiding, minimizing, and controlling EHS 

impacts during the construction, operation, and decommissioning phases of a project or 

facility. 
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When host country (e.g., Angola) regulations differ from the levels and measures 

presented in the EHS Guidelines, projects will be expected to achieve whichever is more 

stringent. If less stringent levels or measures are appropriate in the view of specific 

project circumstances, a full and detailed justification for any proposed alternatives is 

required. General EHS Guidelines contain information on cross-cutting environmental, 

health, and safety issues potentially applicable to this Project. 

In addition to the General EHS Guidelines, sector-specific guidelines have also been 

developed. Sector specific guidelines deemed applicable to the Project will be 

considered in the EIA process. The Guidelines of relevance to the Project and the EIA 

process are IFC EHS Guidelines for Electric Power Transmission and Distribution. 

 

2.7.2.1. IFC EHS Guidelines for Electric Power Transmission and Distribution 

As the basis for design evaluation, the IFC EHS Guidelines for Electric Power 

Transmission and Distribution (IFC, 2007b) must be followed in the development of the 

Project, with specific reference to the mitigation of potential electric and magnetic field 

(EMF) health risks. The discussion that follows provides a summary of the approach 

taken in line with the requirements of the IFC EHS Guidelines (Table 9).  

To minimize the impacts Elsewedy considers the following approaches for the 

management of EMF within Project Design: 

¶ Avoid densely populated areas: Ensure that the route is planned away from 

residential areas, schools, and hospitals to minimize exposure to EMF. 

¶ Maximize distance from sensitive locations: Maintain a safe buffer zone 

between the transmission line and community centres, parks, or recreational 

spaces. 

¶ Maximize the height of towers: Where feasible, increase the height of 

transmission towers to reduce ground-level exposure to EMF, especially in 

areas closer to settlements. 

Data on EMF will only be available in the detailed engineering. The Project must ensure 

EMF levels are below the recommended exposure limits over sensitive receptors along 

the transmission line and substations. If EMF levels are confirmed or expected to be 

above the recommended exposure limits, application of engineering techniques should 

be defined to reduce the EMF produced by power lines, or substations. 
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Table 9 ï International Commission on Non-Ionizing Radiation Protection exposure limits 

for general public exposure to electric and magnetic fields  

Frequency  Electric Field (V/m)  Magnetic Field (ɛT) 

50 Hz 5000 100 

60 Hz 4150 83 

Source: (IFC, 2007b) 

 

2.8. Temporary infrastructures 

2.8.1. Access roads 

At this stage, 104 access roads are foreseen during the construction phase (66 existing 

and 38 new). For these, the four meter right of way will be cleared and access roads re-

established / constructed. In addition, there will be a four-meter-wide maintenance road 

along the OHTL corridor.  

The new and existing roads are located within the DAI, and the inherent construction 

impacts, are similar to the impacts from general construction activities. Several 

equipment and structures will have to be transported to the Project implementation area. 

It is expected that during the construction phase, more vehicles will circulate compared 

to the reference situation. However, it is not expected that the increase in flow will be 

significant. 

The location of new access routes must be selected based on minimizing potential 

impacts on sensitive habitats, watercourses, and social infrastructure. Access is 

generally arranged with the landowner and must consider any ecological issues.  

All existing paths in the intervention zone that are interrupted must be restored. 

 

2.8.2. Temporary tower laydown and assembly areas 

An area of approximately 40 m x 50 m on each site will be demarcated as a temporary 

tower laydown and assembly area, to allow each tower to be installed (86.6 ha), all of 

which are within the DAI (Section 2.14). 
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2.8.3. Construction and Site camps 

There will be no construction camps / workers accommodation, Elsewedy will rent 

houses in Xá-Muteba and Malanje. 

Three warehouses are foreseen in the following locations: 

Table 10 ï Coordinates of the Projectôs Warehouses  

 
Vertice coordinates (UTM) 

X (E) Y (S) 

Warehouse 1 

710198 8952250 

710063 8952224 

710084 8952105 

710220 8952132 

Warehouse 2 

712745 8951795 

712883 8951770 

712858 8951632 

712720 8951657 

Warehouse 3 

754158 8958510 

754018 8958502 

754024 8958362 

754164 8958370 

The location of warehouses must be selected based on minimizing potential impacts on 

sensitive habitats, watercourses, and social infrastructure.  

The proposed sites for the warehouses are adjacent to the national road (EN 230) in 

areas with a high level of degradation as result of human activity. 

 

2.9. Project activities 

2.9.1.  Main tasks 

The main activities included in the life cycle of transmission lines and substations are 

described below divided per phase: Planning and detail design, Construction phase, 

Operational phase, and Decommissioning.  
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These activities are of a technical nature and do not include any of the activities related 

to environmental and social management except for the payment of compensation. 

¶ Planning and detail design 

o Design principles 

o Study plot 

o Topography survey (LiDAR) 

o Towers type design 

o Foundations type design 

o Substations extension design 

o Plant and line profile 

o Administrative project 

o Access design 

o Operational design 

o Organization and mobilization 

¶ Construction phase 

o Administrative management occupations 

o Payment of compensation 

o Demining 60m wide corridor 

o Access construction 

o Stakeout and staking 

o Geotechnical study 

o To adapt foundations 

o To adapt Plant and profile 

o Foundations 

o Grounding network 

o Supply of towers 

o Assembling and hoisting 

o Supply of insulators and accessories 

o Supply of conductors 

o Laying, cable stringing, stapled and regulation 

o Substation equipment supply 

o Mounting substation expansion 

o Commissioning 

o Control of works and As Built 

¶ Operational phase 

o Maintenance (routine)  

¶ Decommissioning 
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2.9.2. Schedule for the construction phase 

The construction period is estimated to take approximately 36 months, including general 

works. Transmission lines will take around 18 months, from demining to commissioning, 

and substations will take around 14 months, from site preparation to commissioning 

(Annex V). 

 

2.9.3. Construction phase activities 

As stated above, there are several activities foreseen to take place during the 

construction phase: 

¶ Deforestation of the entire intervention area;  

¶ Stripping of the land, with use of the soil for subsequent covering of slopes;  

¶ Land levelling, including excavations and embankments, for the construction 

of the platform and access path. Whenever possible, the landfills carried out 

should allow direct foundations to be made using footings;  

¶ Construction of the platform's general drainage network and access path;  

¶ Execution of sealing at the limits of the Substation, including supply and 

assembly of access gates and attached walls. The boundary fence of the 

property;  

¶ Construction of service networks to technical buildings - water supply 

(scheduled for if installing a buried reservoir), drainage, storm sewers and 

domestic sewers. In the general network of domestic sewage, the installation 

of a septic tank is foreseen, followed by an infiltration well, or alternatively 

Compact Mini-WWTP;  

¶ Construction of the infrastructure of buried pipes and manholes for the future 

installation of optic fibre communications network;  

¶ Opening and covering of ditches for the execution of the earth network inside 

the platform, on the outer periphery of the fence and respective connections 

to the massifs of metal fencing equipment and props;  

¶ Construction of reinforced concrete foundations for transformers, fire walls, 

gantry cranes and equipment supports; 

¶ Execution of gutters for the passage of cables;  

¶ Construction of Technical Buildings - Command Building, Panel Houses, 

including all work on structures, water, sewage, electricity, air conditioning and 

finishing of architecture;  
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¶ Construction of interior circulation routes - main route for transformers, 

peripheral circulation, and preferential access to the panels;  

¶ Placement of surface layer of gravel;  

¶ Execution of the new access to the existing road, including excavations, 

embankments, drainage, pavements, paintings, placement of vertical signage, 

etc., which may develop regardless of the work related to the platform. 

 

2.9.3.1. Excavations  

Tower foundation sizes are dependent on the soil conditions, tower type and height. 

Considering that 418 towers are foreseen in the Project, it is estimated that around 

37,000 m3 of soil will be excavated for this purpose. The total volume of landfill envisaged 

is 27,750 m3 which results in another 9,250 m3 of surplus soil. 

Other types of excavations may be requited as to build an access road along the corridor, 

or for the access roads perpendicular to the corridor to be cleared, re-established / 

constructed. 

For the Substation platform, the parameters to be adopted for earthworks should be 

defined based on the Geological and Geotechnical Study. The balance between 

excavation and landfill volumes is privileged, and excavations should preferably be 

carried out using traditional earthmoving equipment of low to medium power. 

Prior to carrying out the earthworks, the earth will be stripped from vegetation. An 

average thickness of 0.30 m is considered depending on the type of soil. The soil will be 

used in the foundation of landfills. 

The inclinations for the excavations may be changed on site, after approval by the 

Inspection, according to the type of materials found. Whenever possible and deemed 

appropriate, landfills will be built with materials from excavations or loans.  

Outside the Substation fence, whether it is landfill or excavation, an additional 3.00 m 

width of around the Substation is considered, to help the lateral containment of the 

embankments and platform pavements.  

The total volume of excavation and landfill envisaged is 150,912 m3 and 89,764 m3, 

which results in 61,148 m3 of surplus soil. 
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2.9.3.2. Drainage network 

The rainwater drainage network is intended to drain water from the Substation platform, 

the access roads, the immediately surrounding land and the gutters. The collectors will 

be calculated considering the characteristics of the sites under study, and the predictable 

precipitation intensities. The drainage network of the transformer foundations will be sent 

to the oil retention, where the effluents will be decanted, for water/oil separation. 

Trapezoid trenches will be implemented to collect runoff water from the platform, led to 

sinks that will connect to the enterprise collector network. Surface water generated on 

the access road will discharge into the natural terrain. 

 

2.9.3.3. Water supply and wastewater treatment 

The supply of non-drinking water is foreseen to be carried out from a buried reservoir in 

appropriate material (fiberglass reinforced polyester for example) and with adequate 

capacity.  

A water treatment system must be provided. Alternatively, the execution of a borehole to 

capture water according to MINEA ET-E-003 may be equated. 

The drainage of domestic effluents will be led to a septic tank, followed by an infiltration 

well or alternatively a Compact Mini-WWTP. 

 

2.9.3.4. Accidental oil tank 

The power transformer that will be installed in the Substation includes significant 

amounts of oil inside.  

In the normal operation and maintenance operations of those machines, small oil 

losses/leaks eventually may occur. A spillage of a significant amount of oil can only occur 

in the event of a breakdown, which is serious but very unlikely. 

In this event, each transformer foundation (transformer) will be equipped with a 

peripheral gutter for oil collection, to prevent the infiltration of oil in the Substation subsoil 

and surrounding land. This gutter is covered by a set of prestressed concrete joists and 
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a layer of "crack" (stone), which allows a quick drain of oil eventually spilled, preventing 

flame propagation inside. 

The drainage system will be completely independent and will be forwarded to an 

underground and watertight retention reservoir. This reservoir is sized to retain a volume 

of oil equivalent to the total capacity of the largest installed transformer. This reservoir 

will provide for the decantation of effluents (oil and water). The oil stored in the holding 

tank must be collected and transported to suitable final destination. 

 

2.9.4. Construction staff 

The estimated manpower during construction is presented in the table below. The 

average (direct and indirect) workforce is 185 workers.  

Table 11 ï Estimated Manpower during construction 

Activity Average number of workers 

Tower erections 60 

Stringing work 90 

Civil work per day 25 

Warehouse work per day 10 

Total  185 

There is no information whether the construction workforce is expected to include 

migrant workers, namely (a) expatriate workers for senior positions (and approximately 

how many) and (b) other Project workers including the construction 

unskilled/skilled/trades positions (and approximately how many). 

  

2.9.5. Operational phase activities 

The transmission line will be transferred by MINEA to RNT for operation once 

commissioned. This phase includes operational activities associated with the 

management, maintenance and control of the transmission line. 
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2.9.6. Decommissioning  

This phase will include measures for complying with the regulatory requirements for 

rehabilitation and managing environmental impacts to render the Project area suitable 

for future use. The design life of the transmission lines is 50 years. 

 

2.10. Resources and construction material required during construction 

With the information available at this stage, estimates of resources required during 

construction refer to water use and power, and materials refer to concrete and steel. 

Estimated monthly consumption for water resource, and total amounts for materials are 

indicated in the following table. 

Table 12 ï Estimated resources and materials required during construction 

Resource  Monthly Average Consumption 

Domestic Water 200 m3 

Construction Water (Concrete) 78 m3 

Water for backfilling 194 m3 

Construction Material Total Amount 

Concrete 39,000 m3 

Steel 3000 tons (for substations) 

Fuel Total Amount 

Gasoline 34,700 L/month 

Reference: Water consumption 50 L per person/day 
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2.11. Hazardous Materials 

The following is a detailed list of hazardous materials and substances to be used in the 

Project, along with an explanation of their use, assessment, and mitigation measures. 

Sulphur Hexafluoride (SFϠ) 

¶ Description: SFϠ is a non-toxic, colorless, and odorless gas commonly used 

as an insulating and arc-quenching medium in high-voltage electrical 

equipment such as circuit breakers, transformers, and gas-insulated 

switchgear (GIS). 

¶ Purpose in the Project: SFϠ will be used in GIS technology to ensure efficient 

and reliable electrical insulation and operational safety. Its use is critical in 

minimizing equipment size and improving the system's overall reliability. 

¶ Assessment and Determination: 

o Environmental Assessment: SFϠ is a potent greenhouse gas with a 

high Global Warming Potential (GWP) and long atmospheric lifetime. Its 

environmental impact was evaluated, and its use was deemed 

necessary due to the lack of widely available, equally effective 

alternatives. Efforts have been made to select equipment designed to 

minimize SFϠ leakage. 

o Safety Assessment: While SFϠ itself is non-toxic, precautions have 

been planned to prevent exposure to toxic decomposition by-products. 

o Mitigation Measures: 

Á All SFϠ-containing equipment will be hermetically sealed to 

prevent leakage. 

Á Regular monitoring and maintenance will ensure compliance with 

emission standards. 

Á Disposal and recycling will be performed following environmental 

regulations. 
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Lubricants, Oils, and Hydraulic Fluids 

¶ Description: These are used in mechanical systems such as transformers, 

machinery, and construction equipment. 

¶ Purpose in the Project: Ensure smooth operation and extend the lifespan of 

mechanical systems. 

¶ Assessment and Determination: 

o Evaluated for compliance with local environmental standards to minimize 

risks of soil and water contamination. 

o Approved based on their biodegradability and low toxicity options. 

¶ Mitigation Measures: 

o Proper storage and handling procedures. 

o Emergency response plans for spills or leaks. 

Concrete Additives (e.g., silica fume, fly ash) 

¶ Description: Used to improve the strength and durability of concrete in 

construction. 

¶ Purpose in the Project: Enhance the structural integrity of foundations and 

other civil works. 

¶ Assessment and Determination: 

o Selected for their performance-enhancing properties. 

o Evaluated for compliance with safety standards and minimized 

environmental risks during handling. 

¶ Mitigation Measures: Dust control measures and worker protection through 

personal protective equipment (PPE). 

Paints, Solvents, and Adhesives 

¶ Description: These materials contain volatile organic compounds (VOCs) and 

other hazardous substances. 

¶ Purpose in the Project: Used for protective coatings, markings, and sealing. 

¶ Assessment and Determination: 

o VOC content evaluated to minimize air quality impacts. 

o Selected formulations compliant with local environmental and health 

regulations. 

¶ Mitigation Measures: Proper ventilation during application and secure 

storage. 
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General Mitigation and Management Measures 

¶ Handling and Storage: All hazardous materials will be stored in designated, 

clearly marked areas with spill containment systems. 

¶ Training and Awareness: Workers will be trained in the safe handling, use, 

and disposal of hazardous substances. 

¶ Monitoring and Compliance: Routine inspections and audits will ensure 

adherence to environmental and safety standards. 

¶ Emergency Preparedness: Response plans for spills, leaks, or accidental 

releases have been developed and will be implemented as necessary. 

By incorporating these measures, the Project aims to minimize risks to human health, 

safety, and the environment while ensuring compliance with local and international 

regulations. 
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2.12. GHG emissions 

Elsewedy will incorporate its Strategy on Climate Change in the current Project, 

endorsed by the Science Based Targets initiative (SBTi), which defines and promotes 

best practice in science-based target setting. The main goal of this strategy is to reduce 

GHG emissions by 33.6% until 2025.  

To minimize the environmental impacts driven by the Projectôs GHG emissions, the 

following measures will be implemented: 

¶ The use of any machinery, equipment or vehicle that shows signs of leaking 

or ruptures in fuel systems or catalysers will not be permitted; to ensure this, 

a daily verification of machinery, vehicles and devices will be performed; 

¶ The engine systems of the used machinery will be turned off whenever it is not 

being utilized, to reduce wasted energy and promote energy efficiency; 

¶ Campfires will not be allowed. 

In addition to the above-mentioned measures, whenever possible, the following 

procedures will also be adopted: 

¶ Fleet renewal for more efficient and lower carbon-emission vehicles; 

¶ Promote auto consumption from renewable energy sources in temporary 

facilities, during the construction phase. 

The influence of these measures will be determined by quantifying GHG emissions 

through the carbon footprint, audited and certified by ISO standards (norm ISO 14064-

1). Energy consumption (fuel and electricity), residualsô life, and the consumption of raw 

material (water and paper) will be quantified throughout the project. This data will be 

integrated in the carbon footprint of Elsewedy Electricôs branch in Angola. 

The plan will also address emissions of GHG in the operational phase by promoting 

energy efficiency. It will come with a carbon footprint of direct emissions (Scope 1) and 

indirect (Scope 2) emissions according to project components and activities and define 

a GHG emissions reduction plan. 
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2.13. Waste generation 

With the information available at this stage, the Project waste will comprise general 

municipal waste, wastewater, construction waste (non-hazardous) and hazardous soil 

waste (Table 12). 

Table 13 ï Estimated Materials and Waste produced during construction 

Material Estimated Quantity 

Construction 

Waste (Non-

hazardous) 

Hazardous 

soil Waste 
Unit 

Substations 

Concrete 24976 2497,6  

m3 

Chemicals (Paints, Anti-acids, 

Epoxy, etc.)  
80 041 5602,87 560,287 

Total Excavating 150 912 
61 148 

 

Total Backfilling  89 764  

Total steel 3 058 303 152915,15  

OHTL 

Total Foundation Reinforced 

Concrete  
14008 3502 350,2 

m3 
Conductor: AAAC Sorbus 

59.43 mm2 
1 096 273,875  

Total Excavation Pad & 

Chimney and piles 
37 000 9250 92,5 

Municipal Waste Generation 

70 746 kg 

Wastewater Disposal 

5 660 m3 

Notes: The estimated numbers based on 3 years project lifetime; Waste amount can vary depending on the 
environment/culture and human factor. 
References: Waste generation 0.5 k per person/day; Wastewater disposal 80% of total water consumption 
(50 L per person/day). 

Elsewedy must use waste management companies duly certified by ANR for the 

collection and treatment of its hazardous waste and wastewater. The remaining waste 

will be collected by the Malanje municipal waste collection service and disposed at 

licensed landfill sites in the region. No significant solid waste streams are expected 

during operation. Solid waste may be generated during maintenance activities and these 

waste streams must be managed similarly to the solid waste from the construction phase.  
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The use of pesticides and herbicides is not currently foreseen. Should the use of 

pesticides and herbicides be considered at a later stage, a specific method statement to 

manage the use of pesticides and herbicides must be developed under the supervision 

of the Site Manager and Health, Safety and Environment (HSE) Manager. The use of 

pesticides and herbicides shall be in compliance with national laws and international 

conventions and under the supervision of the HSE Manager. 

 

2.14. Land required by the Project 

The anticipated land take for the Project during the construction phase (temporary) and 

operation phase (permanent) is shown in Table 14. It is important to note that not all the 

construction area will be required at the same time. The impact of the construction works 

will be progressive as this sequential work is completed on a consecutive lineal progress. 

Table 14 ï Anticipated land requirement by the Project 

Component Features Land Required 

Temporary 

OHTL Right of Way (180 km of OHTL) * 60 meters wide 1071 ha 

OHTL Footprint corridor1 (180 km of OHTL) * 20 meters wide 357 ha 

Temporary tower site 

working areas1 

418 tower sites (40x50 meters per 

tower) 
83.6 ha 

Construction camps Not determined Not determined  

New Malanje SS SS (25 ha) + construction camp 
25 ha (+ construction 

camp) 

New Xá-Muteba SS SS (25 ha) + construction camp 
25 ha (+ construction 

camp) 

Permanent 

Permanent tower footprint1 418 towers (10x10 meters per tower) 4.2 ha 

Maintenance road1 (180 km of OHTL) * 4 meters wide 71.4 ha 

New Malanje SS Area for the new SS 25 ha 

New Xá-Muteba SS Area for the new SS 25 ha 

Note: 1These areas overlap, and a structure may be located in only one area or in all four, depending on its 
location.  
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The restrictions considered are summarized in Figure 4 and Table 15. 

 

Figure 4 ï Restrictions considered 
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Table 15 ï Summary of Restrictions Considered 

Component Width / Area Description Activities 

Restrictions 

Construction 

phase (36 months) 

Operation Phase 

(50 years) 

Over Head Transmission Line (OHTL) Right Of Way 

OHTL Right of 

Way (RoW) 

60 m (30 m 

either side) 

Corridor established for safety & security of high voltage transmission lines as required by Land Law (2004). 

The Right of Way (Faixa Confinante) of 30 m either side along 180 km line length. 

Construction of new houses and structures will not be allowed. 

This corridor is subdivided into 3 smaller corridors each with different restrictions as follows: 

Maintenance 

Road 

4 m (2 m 

either side) 

Service / maintenance road 

under the line. Road will be 

totally cleared for 

maintenance during 

operation phase. 

Construction: 

Demining of entire length of 4 m 

corridor; 

Land clearance. Removal of all 

trees and crops; 

Removal of all houses and 

structures. 

Operation: 

Maintenance to keep it free of 

vegetation the area 

(mechanical); 

Land control / regular patrolling 

of the line for inspection and 

maintenance; 

N/A 

No new trees or 

crops allowed; 

No new 

houses/structures 

allowed. 
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Component Width / Area Description Activities 

Restrictions 

Construction 

phase (36 months) 

Operation Phase 

(50 years) 

OHTL Footprint 

corridor (wire 

zone) 

20 m (10 m 

either side) 

Safety corridor free of 

houses and trees. This is to 

avoid fires and deter 

potential for encroachment.  

 

If needed, routing should be 

considered to ensure 

minimization of physical 

resettlement.  

Construction: 

Demining of entire length of 20 

m corridor; 

Land clearance. Removal of all 

trees and crops; 

Removal of all houses and 

structures. In the case of 

inhabited structures, the final 

decision will be done on a case-

by-case basis and after careful 

assessment; 

Land clearance. Removal of all 

trees; 

Operation: 

Maintenance to keep permanent 

tower site laydown areas free of 

vegetation; 

Pruning of remaining areas 

Land control / regular patrolling 

of the line for inspection and 

maintenance. 

Limitations to access 

agricultural areas 

during demining. 

No construction of 

new houses or 

structures allowed; 

No planting of new 

trees allowed, only 

vegetation/crops of 

up to 6-7 meters 

high. 
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Remaining 

OHTL right of 

way area (up to 

30 m wide) / 

Border Zone 

2 corridors of 

20 m either 

side of the 

OHTL 

Footprint 

corridor 

Remaining area of the 

OHTL right of way where 

both houses/structures and 

trees/crops could be 

allowed. 

Construction: 

Demining of the entire length of 

the corridor; 

Vegetation clearance (pruning of 

trees) to ensure safe operations 

(freeing radius of 8 m from the 

conductors); 

Existing structures/buildings can 

remain provided the safety 

distances are respected (freeing 

radius of 8 m from the 

conductors). Case by case 

analysis; 

No new buildings/structures 

allowed. 

Operation: 

Land control / regular patrolling 

of the line for inspection and 

maintenance; 

No new buildings/structures 

allowed. 

N/A 

No construction of 

new houses or 

structures allowed; 

Crops allowed; 

Trees allowed if 

clearance (8 m to 

conductors) is 

respected; 

Clearances to the 

overhead conductors 

to be ensured for 

sale operation: 

Buildings: 8m 

clearance for 400 kV; 

Vegetation: 8m 

clearance for 400 kV. 
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Component Width / Area Description Activities 

Restrictions 

Construction 

phase (36 months) 

Operation Phase 

(50 years) 

Project Components 

Temporary 

tower site 

working areas 

Average 40 m 

x 50 m per site 

Area of storage (short 

period ï 4 days), 

construction and erection of 

the towers. Total of 408 

towerôs sites located in the 

OHTL Footprint corridor. 

Construction: 

Land clearance. Removal of 

trees and crops. May be able to 

maintain trees in this area, 

outside of tower footprint and 20 

m footprint corridor; 

Total land clearing of tower 

footprint (average 10x10 m). 

No access of 

unauthorized 

personnel (including 

communities). 

No planting or 

harvesting allowed 

during all the 

construction period 

N/A 

Permanent 

tower site 

laydown areas 

Average 10 m 

x 10 m per site 

Total of 418 towerôs sites 

located in the OHTL 

Footprint corridor. 

Operation: 

Maintenance to keep permanent 

tower site laydown areas free of 

vegetation. 

N/A 

No new trees or 

crops allowed in the 

10x10 m area. 
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2.15. Project cost 

According to Presidential Decree No. 149/22, of July 13, the investment cost for the 

project, estimated in Euros (ú), is thirty-seven billion three hundred fifty-eight million five 

hundred fifty thousand four hundred twenty Euros (373 585 504,20 ú). 

 

2.16. Alternatives Considered 

2.16.1. Approach 

The purpose of the alternatives analysis is to identify feasible alternatives that could 

improve the sustainability of the Project. Key environmental, social, technical and 

economic factors were evaluated and considered based on the following criteria: 

¶ Location alternatives ï Where possible, optimize the transmission line route to 

minimize: i) resettlement and avoid structures/properties proximity to or under 

the lines, ii) avoid areas of high ecological, architectural, historical or aesthetic 

value;  

¶ Technology alternatives ï Consideration of different technologies (e.g. 

transmission towers height) where re-routing is not an option due to space or 

other factors. 

Different alternatives were considered in the analysis, corresponding to adjustments to 

the transmission line, and a ñno-goò scenario. 

 

2.16.2. No-Go Scenario 

The objective of this Project is the interconnection of the different sources of electricity 

generation in the country through a network of substations and transmission lines. The 

Project is also part of the rural electrification Government objective, according to the 

National Development Plan and the Presidential Decree No. 256/11, to bring electricity 

to all townships in the country, increasing electrification rate from 35% (in 2017) to 50% 

in 2022. These infrastructures are foreseen in the Long-Term Vision for the Electrical 

Sector, ñAngola Energia 2025ò, and where then included in the Priority Two List of 

Electrification Projects in the 2018-2022 Action Plan of MINEA.  
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The ñno-goò scenario would imply that the national strategy would not be fully 

implemented despite the energy generation upstream, namely no interconnection 

between the North and Eastern transmission networks in Angola. The area would 

continue experiencing unstable electricity supply associated with load shedding and 

outages due to demands exceeding supply.  

In the short term, this scenario ensures the status quo in the biophysical and socio 

environment along the project area. In the medium and long term, it will undermine the 

power supply and availability of electricity in those urban and peri urban areas, derailing 

the progress being made towards the realization of Angola Energy 2025 vision. 

 

2.16.3. Location Alternatives  

Initially, the Project considered alternative Transmission Line routes (alternatives 1 to 3, 

Figure 5, Table 16). The design approach was to optimize the length of the Transmission 

Line, minimizing construction and maintenance costs, as well as potential impacts 

related to resettlement and allocation of land, namely cropland, grassland and tree cover 

areas. 
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Figure 5 ï Transmission Line route alternatives  

Table 16 ï Alternatives analysis 

Evaluation criteria Alternative 1 Alternative 2 Alternative 3 

Length of Transmission Line (km)  205 191 178 

Length of intersection with settlement 

areas1 (m) 
2072 1863 1070 

LU2 area (cropland / grassland / tree 

cover) in the 60m Row (ha) 
154 / 611 / 421 144 / 556 / 409 129 / 503 / 400 

Alternative 3 is preferred from an environmental and social perspective. This option is 

mostly based on the extension of the Transmission Line, that would affect a smaller area 

 

1 (CIESIN, 2023) 
2 (European Space Agency, 2019) 
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of land, in addition to the improvements obtained in terms of structures potentially 

affected by the Project. 

Regarding the social component, the settlement areas intersected by the Transmission 

Line represent areas where the presence of buildings detected by satellite imagery 

suggest the likely presence of a human settlement (CIESIN, 2023). These settlements 

are mainly categorized as Rural clusters, mostly with low to very low population density 

(Figure 6), with no significant areas used for house infrastructure.  

  
 

Figure 6 ï Settlement types based on the degree of urbanization 

The remaining analysis will consider the optimized transmission line route (Alternative 

3). 

A)  Physical displacement and proximity to structures/properties 

Considering the low population density that resides in the Projectôs Direct Area of 

Influence (DAI), physical displacement is expected to be avoidable by adjusting the 

Project and the route of the transmission line.  

Hence, Elsewedy Electric optimized the transmission line route with the goal of 

minimizing resettlement needs, through an analysis of existing structures in the different 

areas along the DAI, and inputs from the stakeholder engagement with municipalities, 

traditional leaders, and communities along the transmission line route. 
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Figure 7 shows an example where the adjustment of the transmission line route has 

allowed to minimize resettlement by avoiding interference with structures. These cases 

were considered high priority in the delimitation of the new route. 

 

Figure 7 ï Transmission Line route adjustment to minimize resettlement (dashed line 

indicates previous route)  
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B) Areas of high ecological, architectural, historical or aesthetic value 

To minimize potential impacts on sensitive habitats of high ecological value, specifically 

the deforestation of Miombo woodlands, the following route adjustments are proposed 

(Table 17 and Figure 8). 

Table 17 ï Tower adjustments to minimize impact on areas of high ecological  

Tower Adjustment Habitat affected 

54 and 55 Relocate to the north 

Miombo woodlands 

98 Relocate to the south 

135 Relocate to the south 

153 and 154 Relocate to the habitat immediately north 

159 Relocate westward 

164 Relocate westward 

166 and 167 Relocate slightly to the north 

 

 

Figure 8 ï Example of Transmission Line route adjustment to minimize impact on 

Miombo woodlands (towers 153 and 154) 



 

   
 

t23018A/02 Transmission Line of 400 kV Malanje ï Xá-Muteba and associated substations, Angola: 65 

 Environmental and Social Impact Assessment Report ï Volume I 

A small section of the Transmission Line crosses an area in the passage from the 

Malanje plateau to the Cassange basin, where the steep slopes and denser tree cover 

give the landscape High Visual Quality.  

Elsewedy Electric optimized the transmission line route with the goal of minimizing the 

impacts on the landscape and visual amenity and avoid severe topography (Figure 9). 

The proposed alternative route is more advantageous from an environmental 

perspective, as it crosses a more fragmented area in terms of native vegetation and 

avoids a portion of the steeper area, also minimizing visual impacts.  

No areas of high architectural or historical value to be avoided were identified.  

 

Figure 9 ïTransmission Line route adjustment to minimize visual impact in the passage 

from the Malanje plateau to the Cassange basin 
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C)  Temporary access roads and laydown areas 

The location of new access roads and laydown areas must be selected based on 

minimizing potential impacts on sensitive habitats, watercourses, and social 

infrastructure. Areas with prior disturbance must be preferred.  

Elsewedy Electric must work with the landowners to identify suitable access locations 

during final design, considering the above. 

 

2.16.4. Technology Alternatives 

Elsewedy Electric will consider the following technical alternatives in Project design.  

Table 18 ï Technical alternatives considered in project design 

Component Alternatives 

Transmission Line 

Routing 

Alternative 1: Route the transmission line through a more direct path, 

minimizing the overall length. This could reduce material costs but 

may face challenges such as difficult terrain, environmental impact. 

Alternative 2: Route the transmission line along existing 

infrastructure (e.g., roads). This might increase the overall distance, 

but it could simplify construction, lower environmental impact, and 

reduce land acquisition issues. 

Substation Equipment 

Alternative 1: Use Gas-Insulated Switchgear (GIS) for the 

substations. This is compact and suitable for areas with space 

constraints but has higher initial costs. 

Alternative 2: Use Air-Insulated Switchgear (AIS), which is more 

cost-effective initially but requires more space and could have higher 

maintenance costs over time. 

Conductor Type for 

Transmission Line 

Alternative 1: Use traditional conductor, which is a well-known and 

reliable choice but may not provide the best efficiency in long-

distance transmission. 

Alternative 2: Use High-Temperature Low-Sag (HTLS) conductors, 

which allow more current flow with less sag at higher temperatures, 

offering better performance but at a higher initial cost. 
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2.17. Demining Process  

The Government of Angola continues to strengthen and restructure its mine action 

programme. The National Intersectoral Commission on Demining and Humanitarian 

Assistance (Comissão Nacional Intersectorial de Desminagem e Assistência 

Humanitária ï CNIDAH) transitioned into the National Mine Action Agency (Agência 

Nacional de Acção contra Minas ï ANAM) in 2021 (Presidential Decree No. 172/21 of 

July 7). The purpose of ANAM is to regulate and supervise mine action work by public 

and private institutions, as well as non-governmental organisations (NGOs). 

In 2022, the Executive Commission for Demining, together with the national public 

operators3 that had been working under it, was dissolved and replaced by the National 

Demining Centre (Centro Nacional de Desminagem ï CND, Presidential Decree No. 

212/22 of July 23), under the Ministry of National Defense and Veterans of the Homeland 

(Ministro da Defesa Nacional e Veteranos da Pátria). The CND is responsible for 

demining operations and training, surveys, and Mine Risk Education. 

The demining operations are being carried out by CND. In terms of process, all ground 

assigned to the Project needs be certified as mine cleared before commencement of the 

construction works. According to the CND report of demining activities, the Malanje 

Substation area (250.000 m2) has been demined (manual method). 

The technology and methodologies used for the demining process are detailed in the 

Summary Report on Demining Activities, provided by Elsewedy Electric (Annex VI). The 

report provides an overview of demining activities conducted for the Project, describing 

the methods used, measures to avoid impacts on crops, and how any potential impacts 

will be mitigated. 

According to the report, CND is using manual demining exclusively for this Project, to 

avoid any impact on local agriculture. This approach, combined with close coordination 

with local authorities, ensures that no crops will be destroyed during the ongoing and 

future demining operations.  

  

 

3 Demining Brigades of the Security Unit of the President of the Republic, Angolan Armed Forces, 

National Demining Institute (INAD), Brigades of the Angolan Border Guard Police 
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In the event of any unforeseen impacts, CND will implement the outlined mitigation 

measures to support the affected communities and restore any damaged areas, namely: 

¶ Conduct a thorough assessment of any crop damage and will coordinate 

compensation for affected landowners; 

¶ Rehabilitated damaged areas to restore their original condition, including 

replanting of crops if needed; 

¶ Discuss the impact with affected communities and agree on suitable 

compensation measures, ensuring that any concerns are addressed 

transparently. 
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3. Area of influence of the Project 

The Area of Influence (AoI), as defined by IFC Performance Standard 1, encompasses 

as appropriate: 

¶ ñThe area likely to be affected by: (i) the project and the clientôs activities and 

facilities that are directly owned, operated or managed (including by 

contractors) and that are a component of the project; (ii) impacts from 

unplanned but predictable developments caused by the project that may occur 

later or at a different location; or (iii) indirect project impacts on biodiversity or 

on ecosystem services upon which Affected Communitiesô livelihoods are 

dependent. 

¶ Associated facilities are facilities that would not have been constructed or 

expanded if the project did not exist and without which the project would not 

be viable. 

¶ Cumulative impacts that result from the incremental impact, on areas or 

resources used or directly impacted by the project, from other existing, 

planned or reasonably defined developments at the time the risks and impacts 

identification process is conducted.ò 

In the context of the Project, the following sections describe the AoI deemed appropriate 

for the purposes of the impact assessment, considering the physical elements, facilities 

(including associated facilities) and aspects that are likely to generate impacts, 

environmental and social risks and impacts. 

 

3.1. Direct Area of Influence  

The Direct Area of Influence (DAI) of the Project is the area with direct impacts on the 

natural environment (pollution, physiographic changes, among others) and the socio-

economic environment (land occupation, local and regional development, among 

others). During the construction phase, the DAI typically corresponds to the areas of 

physical deployment of infrastructure and construction work, and a marginal area where 

the effects of the presence and operation of these actions are felt directly.  

The DAI defined at this stage of the Project for the physical and biotic environment 

includes the following areas (Figure 10): 
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¶ 500-meter buffer around the ~180 km transmission line of 400 kV between 

Malanje and Xá-Muteba and associated substations; 

¶ Access roads to the supporting structures sites, if applicable (considering a 

buffer of 25 meters from the road axis); 

¶ Construction/Site camps: temporary facilities set up to accommodate workers 

and support staff during construction and/or warehouses.  

¶ Associated facilities: quarry/borrow pit in Caculama (XY: 697854 E; 8946874 

S). 

During the operation phase, the DAI corresponds to a 4 meters wide maintenance road 

along the transmission line, which overlaps with areas defined above. 

In the context of the Project, the DAI is generally framed by a mosaic of miombo 

woodlands, natural vegetation, and extensive agricultural use (rural context). 

 

3.2. Indirect Area of Influence 

The Indirect Area of Influence (IAI) is generally a more extensive area defined to analyse 

the influences of the proposed activities, not directly but through the possible side effects 

that may result from the Project. Thus, the IAI includes a broader area, including the area 

of all communes crossed by the project, namely those presented in Table 19, as shown 

in Figure 10.  

The level of analysis could be established on a larger scale, assessing the opportunities 

and effects on a Municipality scale or even on a Provincial or Superregional scale in the 

context of economic development in Central Angola. 

The various subjects to be addressed in the ESIA will start from the general areas of 

influence indicated above but may define specific areas of influence with interest to the 

topic under analysis. 
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Table 19 ï Communes and Municipalities in the IAI 

Province Municipality Communes 

Malanje 

Malanje 
Malanje  

Cambondo 

Mucari  

Catala 

Caxinga 

Mucari 

Muquixi 

Quela Xandele 

Lunda Norte Xá-Muteba Xá-Muteba 

 

 

Figure 10 ï Projectôs Area of Influence 
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4. Legal and regulatory framework 

4.1. Introduction 

The relevant institutional and legislative framework for the compliance and successful 

implementation of all environmental components of the proposed Project is detailed in 

the next sections. 

Where no local standards exist, applicable standards for international lending 

organizations are referred to, specifically those provided in the International Finance 

Corporationôs (IFC) Performance Standards on Environmental and Social Sustainability 

(2012), the IFC Environmental, Health and Safety (EHS) Guidelines, and the applicable 

requirements of the Equator Principles (EP4, July 2020), principles 1 to 10, especially 

the requirements around human rights and climate change assessment (Equator 

Principles Association, 2020a; Equator Principles Association, 2020b). 

 

4.2. Brief political and administrative framework 

4.2.1. Brief political framework 

In Angola, legislation is the primary source of law. However, in many areas of the country 

customary law still plays an important role. Since the new constitution was adopted in 

2010, the Angolan political system is a presidential republic, whereby the President of 

Angola is both head of state and head of government, and of a multi-party system. 

Executive power is exercised by the government and elections take place every five 

years. Legislative power is vested in the President, the government and parliament, 

which has 220 members also elected every five years. 

The Constitution defines environmental rights under the Article 39, stating that every 

citizen has the right to live in a healthy and unpolluted environment, as well as the duty 

of defending and preserving it. Therefore, the State must adopt the necessary actions to 

protect the environment and the flora and fauna species throughout the entire national 

territory, to maintain the ecological equilibrium, to define the right localization of the 

economic activities and to guarantee the rational utilization and exploration of every 

natural resource, ensuring the sustainable development and respecting the future 

generations. 
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4.2.2. Administrative Division 

Angola has a three-level administrative structure, as listed below: 

¶ Province (província): administratively, Angola consists of 18 provinces, seven 

of which are along the coast. Each of these provinces is headed by a provincial 

governor; 

¶ Municipality (município): Angola has a total of 164 municipalities; and 

¶ Commune (comuna): the lowest administrative level is the commune. Angola 

has a total of 518 communes. 

The provincial government has a special body (Provincial Stakeholder Engagement and 

Social Concertation Council) which aims at providing support at provincial level, in terms 

of discussion and decision-making of relevant socioeconomic policies for the province. 

This council includes, amongst others, local authorities, religious institutions, private 

sector, labour organizations, professional organizations, civil society representatives and 

a member of the Provincial Youth Council. 

Each provincial level is headed by the Governor for the province, the Municipal 

administrator, and the Communal administrator. They are all appointed by and 

accountable to the Central government. 
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4.3. National regulatory framework 

The following table presents a synthesis of the main national laws, with relevance to the 

Project. 

Table 20 ï National Legislation Relevant to the Project 

General 

Judgement of the Constitutional Court No. 111/2010 (30/01/2010) ï Constitution of the 

Republic of Angola 

Environmental Management 

Decree No. 117/20 (22/04/2020) ï Environmental Impact Assessment and Environmental 

Licensing 

Executive Decree No. 92/12 (01/03/2012) ï Terms of Reference for the Development of 

Environmental Impact Studies    

Decree No. 1/10 (13/01/2010) ï Environmental Auditing 

Law No. 5/98 (19/06/1998) ï Environmental Framework Law 

Biodiversity 

Law No. 6/17 (24/01/2017) ï Law of Forests and Wild Fauna 

Environmental Pollution 

Presidential Decree No. 194/11 (07/07/2011) ï Liability for Environmental Damage 

Health and Safety 

Decree No. 31/94 (31/05/94) ï Occupational Hygiene and Safety System 

Labor 

Law No. 7/15 (15/06/15) ï General Labor Law 

Waste Management 

Presidential Decree No. 160/14 (18/06/2014) ï Medical Waste and Health Services 

Presidential Decree No. 190/12 (12/08/2012) ï Solid Waste Management 

Energy 

Decree No. 41/04 (02/07/2004) ï Regulation of Licensing of Production 

Decree No. 47/01 (20/07/2001) ï Electric Energy Production Regulation 

Law No. 14-A/96 (31/05/1996) ï Electricity General Law 

Water 

Presidential Decree No. 126/17 (13/06/2017) ï National Water Plan 

Presidential Decree No. 83/14 (22/04/2014) ï Regulation on Public Water Supply and 

Wastewater Sanitation 

Presidential Decree No. 82/14 (12/04/2014) ï Regulation on General Rules of Use of Water 

Resources 

Presidential Decree No. 261/11 (6/10/2011) ï Regulation on Water Quality 

Law No. 6/02 (21/06/2002) ï Water Law 
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Land Use and Resettlement 

Presidential Decree No. 117/16 (30/05/2016) ï Regulation for Resettlement Operations 

Decree No. 58/07 (13/07/2007) ï General Regulation Land Concession 

Law No. 9/04 (09/11/2004) ï Land Law 

Law No. 3/04 (25/07/2004) ï Law on Territorial and Urban Planning 

Decree No. 41/04 (02/07/2004) ï Regulation for the Licensing and Security of Electric 

Facilities 

Decree No. 47.486 (06/01/1967) ï Regulating the Ownership of Lands Occupied by Non-

owners 

Decree No. 46.847 (dated 1966) ï Regulation of the Protection of High Voltage Transmission 

Lines 

Decree No. 43.894 (06/09/1961) ï Regulation for the Occupation and Concession of Land 

Law No. 2.030 (22/06/1948) ï Expropriation Law 

Cultural Heritage 

Law No. 14/05 (07/10/2005) ï Cultural Heritage Law 
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4.3.1. Permits and Licenses 

Contactors must ensure that relevant requirements of the various construction-related 

permits for the Project issued by national (and local) regulators are addressed. Any 

requirements arising from the revision/amendment of those permits will also be applied.  

The Project will need to develop a Permit Register for all the project activities to ensure 

compliance with the law. Key permits are summarized in Table 21. 

Table 21 ï Environmental Permits, Licenses and Approvals 

Subject 
Permit/ License/ 

Approval/ Agreement 
Relevant Legislation 

Project construction and 

operation, including associated 

infrastructure 

Environmental Installation 

License for the construction 

of the Project.  Presidential Decree No.  

117/20 of 22nd of April Environmental Operation 

License for the Operation of 

the Project. 

Management of hazardous and 

non-hazardous waste on site 

Approval of the Waste 

Management Plan (WMP 

Compliance Certificate).  

Presidential Decree No. 

190/12 of 24th of August 

Malanje and Xá-Muteba  

substations sites 
Land Concession 

Decree No. 58/07 of 13th 

of July 

Project development  Construction Permit  
Decree No. 80/06 of 30th 

of October 

Safety inspection of the project  

construction camps 
Issuing the Fire Certificate  

Presidential Decree No.  

195/11 of 8th of July 
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4.3.2. Relevant Policies and Plans 

There are several relevant documents which are important for the development of energy 

projects in Angola, and these include: 

¶ The National Strategy for Climate Change (2022-2035), approved through 

Presidential Decree No. 216/22 of August 23. Establishes respond to the 

challenges posed by the Paris Agreement and the Sustainable Development 

Goals of the 2030 Agenda, and to establish the vision of Angolan national 

policy towards 2035, taking into account the need to articulate Angolan policy 

in terms of mitigation and adaptation to the impacts of climate change. 

¶ The National Biodiversity Strategy and Action Plan (2019-2025), approved 

through Presidential Decree No. 26/20 of February 6. This strategy 

incorporates measures for the conservation and sustainable use of biological 

diversity/resources in development policies and programs. 

¶ The National Policy of the Forests, Wildlife and Protected Areas approved by 

the Resolution No. 1/10 of January 14, focuses in four main axes, namely 

economic, social, institutional, and environmental. 

o The economic axis aims at promoting the economic use and profitability 

of forests; 

o The social axis advocates the establishment of mechanisms for the 

participation of local communities, the private sector and civil society in 

the management and sharing of benefits resulting from the sustainable 

exploitation and use of forests; 

o The institutional axis is aimed at establishing institutional capacity 

building mechanisms to ensure efficiency, transparency, 

professionalism, and confidence in the fulfilment of the mandate related 

to the management of forest areas; 

o The environmental axis aims at contributing to the conservation and 

protection of terrestrial biodiversity, with a view to national sustainable 

development. 

¶ The Strategic Plan for New Environmental Technologies approved through the 

Presidential Decree No. 88/13 of June 14. It focuses on its guiding and 

framework principles, in axles and programs, namely the transverse axle, 

including the promotion of the environmental technologies, and incentives to 

the investment in environmental technologies, and the sectorial axle, including 

the sectors of urbanism and construction, agriculture, and forests, and the 

environmental technologies, in the industry, energy and water, petroleum, and 

transportation sectors, and the implementation of the plan. 
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Other plans addressing issues specifically related to spatial planning will be discussed 

in the Section. 

 

4.4. Spatial planning 

4.4.1. Historical context 

After decolonization (1975), Angolan cities grew significantly and were sometimes 

disorderly due to the dispersal of urban areas and the unbalanced growth of areas 

inhabited by refugees. There was a large population exodus at this stage, resulting in 

great pressure on existing infrastructure and equipment, a proliferation of 

neighbourhoods and informal settlements, traffic congestion, as well as urban and 

aesthetic disqualification of the countryôs large urban centres. 

In the territory under analysis, the conflicts of the last decades of the 20th century were a 

factor that caused the involuntary displacement of the populations towards the capital of 

the country and to other safer urban areas, causing, consequently, urban ruptures and 

chaos in the places of reception. Finally, after the end of the civil war in 2002 the 

accelerated urbanization process caused more urban disorganization and severe 

diverse social, environmental, and economic problems. 

 

4.4.2. Strategic background 

General strategic instruments such as the National Development Plan or the National 

Strategic Plan for the Administration of the Territory, although not being land 

management plans per se, provide key guidance for spatial planning instruments. 

The National Development Plan 2018-2022 (Government of Angola, 2018) includes Axis 

5: Harmonious Territory Development, with the underlying Territorial Development and 

Spatial Planning and Urbanism policies. In the context of the Project, the priorities of 

harmonious development and the creation of economically dynamic and competitive 

territories stand out as a result of strategic investments and coordination of sectoral 

actions in aspects such as energy for the development of the urban network. 

The National Development Plan establishes a set of general strategic guidelines that are 

then specified at the provincial level. 
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The Province of Malanje integrates in a differentiated growth zone (Middle Kwanza), 

exploiting the potential of energy production to attract new activities and investors, with 

a productive specialization based on the cotton and food industries (rice, corn and 

manioc derivatives, cooking oil, animal feed, meat, fruit and vegetables), and with 

complementary systems of family farming, dynamic, large-scale businesses (rice, maize, 

soya and other legumes, cotton, tubers, etc.), and exploitation of mining resources.  

The Lunda Norte Province envisions a more balanced, equitable and inclusive society, 

on the way to definitively overcoming its deficits in terms of infrastructure and basic 

services, seeking to reduce social and territorial asymmetries in an area of cultural 

affirmation and traditions; and an economy based on a more diversified production base, 

with the aim of valuing traditional production methods and working conditions, qualifying 

them with technical means and technological skills that will enable them to produce 

marketable products. 

The various strategic focuses of the plan for both Provinces aim to reinforce the already 

established dynamics with regards to existing activities, contextualized by the existing 

constraint on the energy production capacity and fragility of the distribution network. 

The National Strategic Plan for the Administration of the Territory ï PLANEAT 2015-

2025 (Government of Angola, 2015) defines a strategic vision that reflects the guiding 

principles of the then Ministry for Territory Administration and establishes a set of 

programs to achieve its strategic objectives, focused on strengthening territorial 

administration services. The PLANEAT 2030 version is currently in force, in line with the 

updates to the country's strategic framework, namely the Angola 2025 Strategy and the 

2013-2017 National Development Program in the context of the Sustainable 

Development Goals for 2030, the SADCôs Regional Indicative Strategic Development 

Plan and the African Unionôs Agenda 2063 (in Portal de Angola, 2016). 

The National Spatial Planning State Report is to be presented every two years by the 

relevant Ministry to the National Assembly and summarizes the main spatial and urban 

planning options as well as analyses the causes and degrees of their implementation 

(Jornal de Angola, 2017). Currently, this is a responsibility of the Ministry of Public Works 

and Spatial Planning (Government of Angola, 2022). 

These public instruments to order urban growth have proved inadequate and incapable 

of solving the problems, which have worsened over time, reaching unsustainable 
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dimensions for affected populations. Hence, there are little to no general spatial planning 

instruments available. 

The Decree No. 2/06, of January 23, establishes the General Regulations for Territorial, 

Urbanization and Rural Management Plans (RGPTUR in Portuguese), which defines the 

legal basis for the land management system. This system has the general objectives of 

programming of the rational use of the effective and potential resources of the physical 

space, and of coordinating the policies of spatial planning with the economic, 

environment and nature conservation, education and culture, social welfare and of 

quality of life. 

 

4.4.3. Spatial planning framework 

The Law No. 3/04, of June 25, for the Land Management and Urbanism (ñLei do 

Ordenamento do Território e do Urbanismoò ï LOTU in Portuguese) establishes the 

national spatial planning system, bestowing upon the State the promotion and guidance 

of spatial planning policy and their compatibilization with development policy. This 

system is articulated through the instruments for urban and rural territorial land 

management and related policies. This law also regulates the coordination with other 

instruments such as the general regime of defense, occupation, and use of land, and 

establishes that the land use must comply with municipal and special spatial plans that 

result from it.  

The land management instruments may be set forth by institutions at varying levels, 

namely: 

¶ Political institutions such as the National Assembly or the Government - 

through the Ministry of Urbanism and Housing and the Inter-ministry 

Commission for Land Management and Urbanism; 

¶ Participatory institutions such as national, provincial, or municipal Consultive 

Commissions; 

¶ Technical institutions at the central, provincial, or local levels; and 

¶ Local political and administrative bodies at the provincial (provincial 

government) or local (municipal administration) level. 
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Centrally, the implementation of public policy for the spatial planning process and 

territory management is articulated through the National Institute for Land Management 

and Urbanism. 

Similarly, to the land management institutions, the land management plans are 

articulated with each other according to their scope at the following levels: 

¶ National level: establish national policies for land management through 

instruments such as the Major National Spatial Planning Options, the National 

Land Management and Urbanism Policy, or the National Development Plan 

2018-2022; 

¶ Provincial or interprovincial level: instruments such as the Provincial or 

Interprovincial Land Management Plans define strategic options for the 

territory of one or several provinces, integrate the national planning level with 

local planning instruments; 

¶ Municipal level: plans that cover the municipal level, which can be extended 

to several municipalities, such as Municipal Master Plans, Intermunicipal Land 

Management Plans, Urbanization Plans, Rural Management Plans, Detailed 

Plans and General Master Plans for large cities. 
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Figure 11 ï Organization of the spatial planning system in Angola 

 

4.5. International treaties and conventions 

Angola has signed and ratified several multilateral environmental and social agreements 

over the past 30 years. 

A list of the multilateral environmental and social agreements that the Government of 

Angola has signed, agreed to, or joined as a party, and which are relevant for the Project 

here analysed is presented in the following Table. 
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Table 22 ï List of Multilateral Environmental Agreements Ratified by Angola 

International Convention Applicability to the Project 

General 

SADC Protocol on Trade 

The Protocol intends to further liberalize intra-regional trade by creating mutually beneficial trade 

arrangements, thereby improving investment and productivity in the region. It advocates that 

Member States eliminate barriers to trade, ease customs procedures, harmonize trade policies 

based on international standards, and prohibit unfair business practices. The Protocol should be 

considered when developing Project activities. 

Environment 

Convention on the Conservation of Migratory 

Species of Wild Animals 
This ESIA has considered any potential impacts on migratory species. 

United Nations Convention on Biological 

Diversity (CBD) (1992) 
The objectives of the CBD have been considered in this ESIA. 

Convention on Wetlands of International 

Importance especially Waterfowl Habitat 

(Ramsar Convention, 1971) 

This EIA has considered any potential wetlands. 

SADC Protocol on Wildlife Conservation and 

Law Enforcement (1999) 

The principles and guidelines of the SADC Protocol should be considered when developing plans 

and programmes for the management of wildlife. 

Hazardous Substances 

Rotterdam Convention on the Prior Informed 

Consent Procedure for Certain Hazardous 

Chemicals and Pesticides in International 

Trade (1998) 

The objectives of the Rotterdam Convention should be/was considered when developing plans 

and programmes for the management of relevant hazardous chemicals and pesticides. 
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International Convention Applicability to the Project 

Waste 

Basel Convention on Hazardous Waste (1989) 
If applicable, obtain consent from the receiving country before the transboundary movement of 

hazardous waste. 

Bamako Convention (1991) 
Consider the content of the Bamako Convention (as well as the Basel Convention, above) if any 

hazardous wastes (broadly defined) are to be moved across national boundaries. 

Heritage 

The World Heritage Convention (1972) 

By applying international standards (such IFC Performance Standard 8) to any identification and 

management of cultural heritage aspects during project development, the developer will comply 

with the objectives of the convention. 

Labor 

Abolition of Forced Labor Convention, 1957 

(No.105) 

Ensure that forced labour is prohibited and that human resource (HR) policies and procedures 

are developed and implemented to ensure this. 

Minimum Age Convention, 1973 (No. 138) 
Ensure that employment policies include prohibitions on the employment of children and that 

such polices are adhered to. 

Worst Forms of Child Labor Convention, 1999 

(No. 182) 

Ensure that employment policies include prohibitions on the employment of children and that 

such polices are adhered to. 

Freedom of Association and Protection of the 

Right to Organize Convention, 1948 (No. 87) 

Ensure that the Project recognize workers freedom of association and protection of the right to 

organize. 

Discrimination (Employment and Occupation) 

Convention, 1958 (No. 111) 
Discrimination in the field of employment and occupation should be expressly forbidden. 
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International Convention Applicability to the Project 

Human Rights 

International Convention on the Elimination of 

All Forms of Racial Discrimination :1969 
All workplace racial discrimination should be expressly forbidden. 

Convention on the Elimination of All Forms of 

Discrimination against Women: 1981 

(CEDAW) 

Ensure that non-discrimination against women is preserved in HR policies and practices for the 

proposed Project. 

Convention against Torture and Other Cruel, 

Inhuman or Degrading Treatment or 

Punishment: 1987 

Torture in all workplaces should be expressly forbidden. 

Convention on the Rights of the Child: 1990 Ensure that employment policies include prohibitions on the employment of children. 

International Covenant on Economic, Social 

and Cultural Rights 1976 
Ensure that economic, social, and cultural rights are respected in the proposed Project. 

International Covenant on Civil and Political 

Rights 1976 
Ensure civil and political rights are observed in the proposed Project. 

All the above in the context of Human Rights 

By applying international principles like Principle 2 of the Equator Principles, the ESIA includes an 

assessment of potential adverse Human Rights impacts, referring to the United Nations Guiding 

Principles on Business and Human Rights. This methodology guarantees that the above 

conventions were followed. 
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International Convention Applicability to the Project 

Climate Change 

Paris Agreement under the United Nations 

Framework Convention on Climate Change 

Assessment of emissions associated with the Project's design, construction, and operation phases 

and of climate transition risks associated with the Project. Propose measures to reduce GHG 

emissions and when needed readjust the Project to build resilience to climate change. 

Vienna Convention for the Protection of the 

Ozone Layer (1985) 

Implement appropriate measures to protect human health and the environment against adverse 

effects resulting or likely to result from human activities which are likely to modify the Ozone Layer. 

Energy 

SADC Protocol on Energy 

The Protocol intends to promote the harmonious development of national energy policies and 

matters of common interest for the balanced and equitable development of energy throughout the 

SADC Region. The Protocol should be considered when developing Project activities. 

Water 

SADC Revised Protocol on Shared 

Watercourses 

The Protocol stresses the importance of taking a basin-wide approach to water management rather 

than emphasizing the principle of territory sovereignty. It outlines specific objectives including 

improving cooperation to promote sustainable and coordinated management, protection, and 

utilization of transboundary watercourses. The Protocol should be considered when developing 

Project activities. 

Forestry 

SADC Protocol on Forestry 

The Protocol promote the development, conservation, sustainable management, and utilization of 

all types of forest and trees; trade in forest products and achieve effective protection of the 

environment and safeguard the interests of both the present and future generations. The Protocol 

should be considered when developing Project activities. 
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4.6. International standards and guidelines 

4.6.1. IFC Performance Standards 

The ESIA report was done considering the IFC Performance Standards. These 

standards are directed towards providing guidance on how to identify risks and impacts, 

and are designed to help avoid, mitigate and, manage risks and impacts as a way of 

doing business in a sustainable way; including stakeholder engagement and disclosure 

obligations of the client in relation to project-level activities (IFC, 2012). 

The IFC Performance Standards (PS) are: 

¶ PS 1: Assessment and Management of Environmental and Social Risks and 

Impacts; 

¶ PS 2: Labor and Working Conditions; 

¶ PS 3: Resources Efficiency and Pollution Prevention; 

¶ PS 4: Community, Health, Safety and Security; 

¶ PS 5: Land Acquisition and Involuntary Resettlement; 

¶ PS 6: Biodiversity Conservation and Sustainable Management of Living 

Natural Resources; 

¶ PS 7: Indigenous Peoples; 

¶ PS 8: Cultural Heritage. 

The IFC Performance Standards, and applicability to the Project and ESIA, are outlined 

in Table 23. 
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Table 23 ï International Finance Corporation (IFC) Performance Standards 

Performance Standards Applicability to the Project 

Assessment and Management of Environmental and 

Social Risks and Impacts  

Performance Standard 1 underscores the importance of 

managing environmental and social performance 

throughout the life of a project (any business activity that is 

subject to assessment and management). 

¶ To identify and assess environmental and social risks and impacts of the Project, 

including associated facilities. 

¶ To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is not 

possible, minimize, and where residual impacts remain, compensate/offset for 

risks, and impacts to workers, Affected Communities, and the environment. 

¶ To promote improved environmental and social performance of clients through the 

effective use of management systems. 

¶ To ensure that grievances from Affected Communities (both directly and indirectly 

affected) and external communications from other stakeholders are responded to 

and managed appropriately. 

¶ To promote and provide means for adequate engagement with Affected 

Communities throughout the project cycle on issues that could potentially affect 

them and to ensure that relevant environmental and social information is disclosed 

and disseminated. 

Labor and Working Conditions 

Performance Standard 2 recognizes that the pursuit of 

economic growth through employment creation and 

income generation should be accompanied by the 

protection of the fundamental rights of workers. 

¶ To promote fair treatment, non-discrimination, and equal opportunity of workers. 

¶ To establish, maintain and improve the worker management relationship. 

¶ To promote compliance with national labour and employment laws. 

¶ To protect workers, including vulnerable categories of workers such as children, 

migrant workers, workers engaged by third parties, and workers in the clientôs 

supply chain. 

¶ To promote safe and healthy working conditions, and health of workers. 

¶ To avoid the use of forced labour. 
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Performance Standards Applicability to the Project 

Resource Efficiency and Pollution Prevention 

Performance Standard 3 recognizes that increased 

economic activity and urbanization often generate 

increased levels of pollution to air, water, and land and 

consume finite resources in a manner that may threaten 

people and the environment at the local, regional, and 

global levels. 

¶ To avoid or minimize adverse impacts on human health and the environment by 

avoiding or minimizing pollution from Project activities. 

¶ To promote more sustainable use of resources, including energy and water. 

¶ To reduce project-related greenhouse gas emissions. 

Community Health, Safety and Security 

Performance Standard 4 recognizes that project activities, 

equipment, and infrastructure can increase community 

exposure to risks and impacts. 

¶ To anticipate and avoid adverse impacts on health and safety of the Affected 

Community during Project life from both routine and non-routine circumstances. 

¶ To ensure that the safeguarding of personnel and property is carried out in 

accordance with relevant human rights principles and in a manner that avoids or 

minimizes risks to the Affected Communities. 

Land Acquisition and Involuntary Resettlement 

Performance Standard 5 recognizes that project-related 

land acquisition and restrictions on land use can have 

adverse impacts on communities and people that use this 

land. 

¶ To avoid, and when avoidance is not possible, minimize displacement by exploring 

alternative Project designs. 

¶ To avoid forced removal. 

¶ To anticipate and avoid, or where avoidance is not possible, minimize adverse 

social and economic impacts from land acquisition or restrictions on land use by: 

(i) providing compensation for loss of assets at replacement cost and (ii) ensuring 

that resettlement activities are implemented with appropriate disclosure of 

information, consultation, and the informed participation of those affected. 

¶ To improve, or restore, the livelihoods and standards of living of displaced people. 

¶ To improve living conditions among physically displaced people through the 

provision of adequate housing with security of tenure at resettlement sites. 
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Performance Standards Applicability to the Project 

Biodiversity Conservation and Sustainable 

Management of Living Natural Resources 

Performance Standard 6 recognizes that protecting and 

conserving biodiversity, maintaining ecosystems services, 

and sustainably managing living and natural resources are 

fundamental to sustainable development 

¶ To protect and conserve biodiversity. 

¶ To maintain the benefits from ecosystem services. 

¶ To promote sustainable management of living natural resources through the 

adoption of practices that integrate conservation needs and development 

priorities. 

Indigenous Peoples 

Performance Standard 7 recognizes that Indigenous 

Peoples are often among the most marginalized and 

vulnerable segments of the population and, consequently, 

be more vulnerable to the adverse impacts associated with 

project development than non-indigenous communities. 

This vulnerability may include loss of identity, culture, and 

natural resource-based livelihoods, as well as exposure to 

impoverishment and diseases. 

¶ Not applicable as there are no indigenous people as per IFC definition in the Study 

Area. 

Cultural Heritage 

Performance Standard 8 recognizes the importance of 

cultural heritage for current and future generations 

¶ Protect cultural heritage by ensuring that internationally recognized practices for 

the protection, field-based study, and documentation of cultural heritage are 

implemented. Where relevant this includes the retention of a competent 

professional to assist in the identification and protection of cultural heritage. 

¶ Develop provisions for managing chance finds, requiring any chance find to be 

undisturbed until an assessment by a competent professional is complete and 

management actions are identified. 
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Performance Standards Applicability to the Project 

¶ Consult with affected communities to identify cultural heritage of importance and 

to incorporate their views into the decision-making process. This should involve 

national and local regulatory agencies. 

¶ Allow continued access to cultural heritage sites for communities that have used 

the sites within living memory for long-standing cultural purposes. 

¶ Avoid or minimize impacts to, or restore in situ, the functionality of replicable 

cultural heritage. 

¶ Not remove any non-replicable cultural heritage unless the following criteria are 

met: there are no technically or financially feasible alternatives, the overall benefit 

of the Project outweigh the anticipated cultural heritage loss from removal and the 

removal of cultural heritage is conducted using the best available techniques. 

¶ Should not remove, significantly alter, or damage critical cultural heritage. In 

exceptional circumstances where impacts are unavoidable, the Project will use a 

process of Informed Consultation and Participation. 
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4.6.2. Equator Principles 

The ESIA report was done considering the Equator Principles (EP4, July 2020). These 

principles are intended to serve as a common baseline and framework for financial 

institutions to identify, assess and manage environmental and social risks when Equator 

Principles Financial Institutions finance Projects. 

The Equator Principles considered are: 

¶ Principle 1: Review and Categorization; 

¶ Principle 2: Environmental and Social Assessment; 

¶ Principle 3: Applicable Environmental and Social Standards; 

¶ Principle 4: Environmental and Social Management System and Equator 

Principles Action Plan; 

¶ Principle 5: Stakeholder Engagement; 

¶ Principle 6: Grievance Mechanism; 

¶ Principle 7: Independent Review; 

¶ Principle 8: Covenants; 

¶ Principle 9: Independent Monitoring and Reporting; 

¶ Principle 10: Reporting and Transparency. 

The Equator Principles and applicability to the Project and ESIA, are outlined in Table 

24. 
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Table 24 ï Equator principles in the ESIA process 

Equator Principles How it is addressed in the ESIA Process 

Principle 1: Review and Categorization 

Categorize the Project based on the magnitude of potential 

environmental and social risks and impacts. 

In an early stage of the ESIA process, the Project was categorized as Category A based 

on 1) the Angolan law and the list of activities included in Annex 1 of the Presidential 

Decree No. 117/20 of April 22; 2) the IFC environmental and social process (Project 

with potential significant adverse environmental and social risks or impacts that are 

diverse, irreversible, or unprecedented).  

In addition, this type of project is included in "Annex I: Illustrative List of Category A 

Projects" of the OECD Common Approaches: Construction of overhead electrical power 

transmission lines with a length of 15 km or above and a voltage of 110 kV or above. 

Principle 2: Environmental and Social Assessment 

Conduct an appropriate Assessment process to address, 

to the Equator Principles Financial Institutionsô satisfaction, 

the relevant environmental and social risks and scale of 

impacts of the proposed Project. 

Among other key issues, considering the potential impacts of the project and its location, 

the following key aspects were investigated in the ESIA through specialized studies: 

Climate change; Ecology; Socioeconomics and Human Rights. The former and the 

latter will focus on the Guidance Notes (2020) on Implementation of Climate Change 

Risk Assessment and Human Rights under the Equator Principles, respectively. 

Principle 3: Applicable Environmental and Social 

Standards 

The Assessment process should, in the first instance, 

address compliance with relevant host country laws, 

regulations and permits that pertain to environmental and 

social issues. In addition, for Projects located in Non-

Designated Countries, there will be an evaluation on 

compliance with the applicable IFC Performance 

Standards on Environmental and Social Sustainability. 

For the compliance with the Angolan law and with the IFC Standards please consult 

Section 4.6.1 and Table 23. 
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Equator Principles How it is addressed in the ESIA Process 

Principle 4: Environmental and Social Management 

System and Equator Principles Action Plan 

For Category A Projects an Environmental and Social 

Management System (ESMS) should be developed and / 

or maintained. Further, an Environmental and Social 

Management Plan (ESMP) should be prepared to address 

issues raised in the Assessment process and incorporate 

actions required to comply with the applicable standards.  

An ESMS and an ESMP were developed and incorporated in the ESIA report. 

Principle 5: Stakeholder Engagement 

For Category A Projects effective Stakeholder 

Engagement during the ESIA process is expected, as an 

ongoing process in a structured and culturally appropriate 

manner, with Affected Communities, Workers and, where 

relevant, Other Stakeholders. 

Stakeholder engagement was undertaken to ensure that all interested and affected 

stakeholders are involved in the ESIA process (including the HRIA process) and that 

their views and concerns are incorporated into the process. This process was guided 

by a Stakeholder Engagement Plan.  

The engagement throughout the process included preliminary interviews with 

stakeholders and meetings with local authorities. Interviews to key actors and focus 

groups with local community members were done in a following stage. 

The formal round of public consultation required by Angolan Law (not yet done) will be 

performed in a next phase and will comprise one public consultation with one public 

session in each of the provinces in the project area (Malanje and Lunda Norte province). 

Principle 6: Grievance Mechanism 

For all Category A Projects, effective grievance 

mechanisms designed for use by Affected Communities 

and Workers, as appropriate, will be implemented.  

Elsewedy Electric will develop and maintain an effective grievance mechanism to be 

put in place in the construction phase of the project. In the present report, the 

procedures to develop the grievance mechanism were included in the Stakeholder 

Engagement Plan, within the ESMP. 
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Equator Principles How it is addressed in the ESIA Process 

Principle 7: Independent Review 

For all Category A Projects an Independent Environmental 

and Social Consultant will carry out an Independent 

Review of the Assessment process including the ESMPs, 

the ESMS, and the Stakeholder Engagement process 

documentation to assist the financer entity due diligence 

and determination of Equator Principles compliance. 

According to the Angolan Law, all Category A Projects should have their ESIA reports 

reviewed by an independent environmental and social consultant. 

Principle 8: Covenants 

An important strength of the Equator Principles is the 

incorporation of covenants linked to compliance. 

Remedial actions to bring the Project back into compliance 

will be worked with the EIA team. 

Not applicable to the ESIA process at this stage but this recommendation is stated in 

this report. 

Principle 9: Independent Monitoring and Reporting 

For all Category A Projects, to assess Project 

compliance with the Equator Principles after Financial 

Close and over the life of the loan, the financer will require 

independent monitoring and reporting. Monitoring and 

reporting should be provided by an Independent 

Environmental and Social Consultant. 

Not applicable to the ESIA process at this stage but this recommendation is stated in 

this report. 
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Equator Principles How it is addressed in the ESIA Process 

Principle 10: Reporting and Transparency 

The client will: 1) Ensure that, at a minimum, a summary of 

the ESIA is accessible and available online and that it 

includes a summary of Human Rights and climate change 

risks and impacts when relevant;  

2) Report publicly, on an annual basis, GHG emission 

levels (combined Scope 1 and Scope 2 Emissions, and, if 

appropriate, the GHG efficiency ratio) during the 

operational phase for Projects emitting over 100,000 

tonnes of CO2 equivalent annually. 

1) A summary of the ESIA will be accessible during the public consultation foreseen in 

the Angolan law, and this summary will include of human rights and climate change 

impacts as reported in the ESIA report; 

2) Given that Project will not emit GHG above the indicated tonnes, this item does not 

apply. 
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4.6.3. OECD Common Approaches 

The OECD Common Approaches set out a framework for addressing environmental and 

social issues related to applications for officially supported export credits. 

Under the Common Approaches, OECD member states are expected to benchmark 

projects against host country standards and international standards, and to meet the 

international standards against which they have been benchmarked where these are 

more stringent than host country standards. 

Similarly to the previous sections, the Common Approaches include the following steps: 

¶ Screening, with the aim of identifying which applications for officially supported 

export credits should be classified and, where appropriate, subsequently 

reviewed; 

¶ Classification to identify the potential positive and negative environmental and 

social impacts, using three categories for the classification of applications 

(Category A, B and C projects); 

¶ Environmental and Social Review, undertaken in accordance with the 

international standards applied to the project as set out in the 

Recommendation on Common Approaches; 

¶ Evaluation, Decision and Monitoring, resulting from the screening and review 

of projects; 

¶ Exchange and Disclosure of Information to share experiences and exchange 

information with other Adherents, financial institutions and the wider public; 

¶ Reporting and Monitoring of the Recommendation to build a body of 

experience on the application of the Recommendation through regular 

reporting and exchanges of information with the aim of improving common 

practices, developing guidance, and promoting a level playing field. 

The OECD Common Approaches provides a similar set of definitions for Category A, B 

and C projects. Under the OECD Common Approaches Guidance, projects that involve 

the ñconstruction of overhead electrical power transmission lines with a length of 15 km 

or above and a voltage of 110 kV or aboveò are identified as an illustrative Category A 

projects. 
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4.6.4. Gap analysis between IFC PS and Angolan legal framework 

This ESIA is being conducted in accordance with Angolanôs environmental legislation. 

The financer and sponsor also subscribe to the requirements of the International Finance 

Corporation (IFC), therefore this ESIA process is designed and carried out to fulfil both. 

IFC requirements are meant for situations where in-country standards and requirements 

are insufficient for the Lenders to make an informed decision about the full scope of 

environmental and social impact. 

Table 25 below includes a generic description from the gaps and linkages between IFC 

PSôs and Angolan Legislation4. The table thus indicates how Performance Standards are 

to be complied with in this project. 

 

4 The Equator Principles are under-pinned by the IFC Performance Standards and largely aligned. 

The IFC performance Standards are therefore used as the primary reference standards for the Gap 

Analysis. 
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Table 25 ï IFC Performance Standards and Angolan Legislation Gap Analysis 

Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

PS 1: SOCIAL AND ENVIRONMENTAL ASSESSMENT AND MANAGEMENT SYSTEMS 

An Environmental and Social 

Management System (ESMS) 

must be established that will 

describe mitigation and 

performance improvement 

measures and actions 

proportionate with the level of 

social and environmental risks 

and impacts. 

An ESMP is required, but there is 

no mention of its translation into 

an Environmental and Social 

Management System. 

The project will require the 

implementation of an ESMS. 

Requirement to be included in the 

ESMP, specifically in the Chapter 

ñResponsibilities for Reporting and 

Reviewò. 

The development of a 

Stakeholder Engagement Plan 

(SEP) is recognized as a tool in 

such a management system. 

Not required by Angolan law. 

Although the legislation does require 

adequate public participation (after 

submission of the ESIA report), it 

does not specifically refer to the 

development of a SEP. It should be 

incorporated in this project. 

SEP was developed;  

ESIA describes relevant 

stakeholder engagement that has 

taken place to date;  

Continued engagement was 

included in the ESMP. 

The risks and impact 

identification process will be 

based on recent environmental 

Implied in terms of principles and 

on the generic Terms of 

Reference, but not regulated. 

Applicable and the Angolan 

Regulations make adequate 

provision for this requirement. 

Included in the ToR document; 

Environmental and socials 

baseline. 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

and social baseline data at an 

appropriate level of detail. 

An organizational structure that 

defines roles, responsibilities, 

and authority to implement 

certain tasks need to be 

developed. 

Not required by Angolan law. The 

overall responsibility lies with the 

project proponent. 

Although this is not required by 

Angolan law it is applicable to this 

project. 

Requirement included in the 

ESMP. 

For projects posing potentially 

significant adverse impacts 

involve external experts to 

assist in the risks and impacts 

identification process 

Not required by Angolan law. 

Although the involvement of external 

experts is not specifically mentioned, 

MINAMB does state that the Team 

must have sufficient knowledge. 

Contracted specialists 

included (refer to Section 

1.5 for details about 

team composition). 

Ongoing reporting to the I&APôs 

needs to be implemented. 

Law No. 5/98 (19/06/1998) ï 

Environmental Framework Law; 

Decree No. 117/20 (22/04/2020); 

Executive Decree No. 87/12 

(24/02/2012); 

Executive Decree No. 92/12 

(01/03/2012). 

Applicable and the Angolan 

Regulations make adequate 

provision for this requirement. 

Throughout the project life cycle 

via public and authoritiesô 

meetings (stakeholder 

engagement). 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

External grievance mechanisms 

need to be established to 

receive and facilitate resolution 

of I&APôs concerns about the 

project and its environmental 

and social performance. 

Not required by Angolan law. 

Although this is not required by 

Angolan law, a grievance 

mechanism should be incorporated 

within this Project. 

Requirement to be included in the 

ESMP (and RAP). 

PS 2: LABOUR AND WORKING CONDITIONS 

Recognizes that the pursuit of 

economic growth through 

employment creation and 

income generation should be 

balanced with the protection of 

basic rights for workers. 

2010 Constitution and General 

Labor Law No. 7/15 of June 15th. 

Applicable and the Angola 

Regulations make adequate 

provision for this requirement. 

Requirement included in the 

mitigation measures and ESMP. 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

Occupational health and safety 

require the minimization of the 

causes of hazards in a manner 

consistent with good 

international industry practice, 

including the World Bank Group 

EHS Guidelines. 

Decree No. 31/94 (31/05/94) ï 

Occupational Hygiene and Safety 

System. This decree establishes 

the principles that aim to promote 

safety, hygiene, and health at 

work; 

General Labor Law No. 7/15 of 

June 15th Stipulates that 

employers have a responsibility to 

ensure the quality of the work 

environment, including the 

adoption of "appropriate measures 

of safety and health at work". 

Applicable, and the Angolan 

Regulations make adequate 

provision for this requirement. The 

Angolan Regulations do not, 

however, refer to the use of the WB 

EHS Guidelines and this shall be 

done additionally. 

Analysis of the Project with 

regards to EMF in Table 9. 

Requirement to be included in the 

ESMP. 

PS 3: RESOURCE EFFICIENCY AND POLLUTION PREVENTION 

Recognizes that increased 

economic activity and 

urbanization often generate 

increased levels of pollution to 

air, water, and land, and 

consume finite resources in a 

manner that may threaten 

people and the environment at 

Presidential Decree No. 194/11 of 

July 7th establishes the 

responsibility for the risk or 

degradation of the environment, 

based on the principle of «polluter-

payer», to prevent and repair 

damages caused to the 

environment, according to 

Environmental Law No. 5/98. It 

Applicable and the Angolan 

Regulations make provision for most 

of this requirement. 

Requirement included in the 

ESMP. 



 

   
 

t23018A/02 Transmission Line of 400 kV Malanje ï Xá-Muteba and associated substations, Angola: 107 

 Environmental and Social Impact Assessment Report ï Volume I 

Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

the local, regional, and global 

levels. 

applies for any activity susceptible 

to cause damage to the 

environment and/or be a threat of 

damage. 

PS 4: COMMUNITY HEALTH, SAFETY AND POLLUTION PREVENTION 

Recognizes that project 

activities, equipment and 

infrastructure bring benefits to 

communities including 

employment, services, and 

opportunities for economic 

development. However, the 

project can also increase the 

potential for community 

exposure to risks from 

development. 

Law No. 5/98 (19/06/1998) ï 

Environmental Framework Law; 

Executive Decree No. 117/20 of 

April 22nd ï Environmental Impact 

Assessment Establishes a set of 

procedures that must be followed 

during the execution of 

Environmental Impact Studies with 

approval from the competent body 

of the State as well as the 

standards for the public 

consultation. 

Applicable and the Angolan 

Regulations make adequate 

provision for this requirement. 

Requirement included in mitigation 

measures from different 

environmental issues (e.g., surface 

water resources, soils, 

hydrogeology). 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

Where project activities pose 

risks of adverse impacts on the 

community health and safety, 

the developer is required to 

make available relevant 

information to affected parties 

and government authorities so 

that they can fully understand 

the nature and extent of the 

risks. This includes the details of 

an Emergency Preparedness 

and Response Action Plan. 

Executive Decree No. 117/20 of 

April 22nd ï Environmental Impact 

Assessment Establishes a set of 

procedures that must be followed 

during the execution of 

Environmental Impact Studies with 

approval from the competent body 

of the State as well as the 

standards for the public 

consultation;  

Environmental Licensing 

Executive Decree No. 92/12 

(01/03/2012) ï Terms of 

Reference for the Development of 

Environmental Impact Studies. 

Applicable and the Angolan 

Regulations make adequate 

provision for this requirement. 

The ESMP includes Occupational 

Health and Safety. 

PS 5: LAND ACQUISITION AND INVOLUNTARY RESETTLEMENT 

Consultation needs to take 

place with host and affected 

communities during involuntary 

resettlement. 

Not required by Angolan law. 

Although this is not required by 

Angolan law this should be 

incorporated within this Project. 

A SEP was developed. 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

PS 6: BIODIVERSITY CONSERVATION AND SUSTAINABLE MANAGEMENT OF LIVING NATURAL RESOURCES 

Recognizes that protecting and 

conserving biodiversity in all its 

forms is fundamental to 

sustainable development. 

Resolution No. 42/06 of July 26 - 

National Biodiversity Strategy and 

Action Plan (NBSAP); 

Decree No. 117/20 (22/04/2020) ï 

Environmental Licensing; 

Executive Decree No. 92/12 

(01/03/2012) ï Terms of 

Reference for the 

Development of Environmental 

Impact Studies; 

Law No. 6/17 ï Law of Forests 

and Wild Fauna 

Applicable and the Angolan 

Regulations make provision for most 

of this requirement. 

Ecological issues (Sections 6.11, 

8.9 and 8.12) 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

Where the project has potential 

impacts on legally protected or 

critical habitats, consultation 

with relevant authorities, 

specialists and communities 

must be undertaken. 

Presidential Decree No. 26/20 of 

February 6 - National Biodiversity 

Strategy and Action Plan (2019-

2025); 

Decree No. 117/20 (22/04/2020) ï 

Environmental Licensing; 

Executive Decree No. 92/12 

(01/03/2012) ï Terms of 

Reference for the Development of 

Environmental Impact Studies. 

Not applicable. 
Ecological issues (Sections 6.11, 

8.9 and 8.12) 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

PS 7: INDIGENOUS PEOPLES 

Recognizes that indigenous 

groups in a project area can be 

at particular risk which may 

include loss of identity, culture, 

traditional lands and natural 

resource-based livelihoods. 

Not required by Angolan law. 
No indigenous people are located 

within the vicinity of the project. 

Not applicable to this project as 

there are no indigenous people as 

per IFC definition in the Study 

Area. 

Recognizes the need for early 

engagement with indigenous 

groups, should they be affected, 

to build longer term processes 

of consultation, informed 

participation, and good faith 

negotiation. 

Establish means for the full 

development of these peopleôs 

own institutions and initiatives 

and in appropriate cases, 

provide the resources 

necessary for this purpose. 
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Performance Std Angolan Regulation 
Is this Applicable to the Project 

and What are the Gaps? 

Where is this Addressed in 

the ESIA Process? 

PS 8: CULTURAL HERITAGE 

Recognizes the importance of 

cultural heritage for current and 

future generations and is 

consistent with the convention 

concerning the protection of the 

worldôs cultural and natural 

heritage. 

Law No. 14/05 (07/10/2005) ï 

Cultural Heritage Law 

Defines cultural heritage as the 

material and immaterial assets 

that, given its value, must be the 

object of protection of the right. 

Presents a set of activities that are 

considered violations against the 

cultural heritage. 

Applicable and the Angolan 

Regulations make provision for most 

of this requirement. 

Sections 6.13, 8.11 and 8.12 

include baseline (based on primary 

and secondary data), impact 

assessment and mitigations. 
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5. Impact assessment methodology 

5.1. Introduction 

The methodology used in the ESIA follows the legislation applicable to the preparation 

of Environmental Impact Studies, i.e., Decree No. 117/20 of April 22, on Environmental 

Impact Assessment. 

The Impact Assessment Steps integrate the following main components:  

¶ Planning of activities;  

¶ Cabinet work;  

¶ Fieldwork and specialized studies;  

¶ Preparation of the ESIA Report. 

 

5.2. ESIA Phases 

The main goals of the ESIA are: 

¶ To comply with the Angolan legislative framework on ESIA; 

¶ To identify and assess environmental and social impacts to be expected with 

the Project's construction, operation, and deactivation phases; 

¶ To enhance positive impacts and mitigate negative impacts; 

¶ To avoid unnecessary risks; 

¶ To point out environmental and social impact balance and formulate 

recommendations for sustainable project implementation. 

The ESIA's study area encompasses the area of impact of the Project in its various 

phases and a surrounding buffer area to set at the beginning of the work (kick-off). Thus, 

ESIA's scope comprises the study area and the Project's areas of influence and 

infrastructure and project actions necessary for its implementation.  

Impacts were assessed within the following main environmental aspects: Physical 

environment, Biotic Environment and Socio-economic environment. 



 

   
 

114 t23018A/02 Transmission Line of 400 kV Malanje ï Xá-Muteba and associated substations, Angola: 

Environmental and Social Impact Assessment Report ï Volume I 

5.2.1. Baselines studies 

The baseline studies were be carried out using bibliographic review and fieldwork, which 

will allow the collection of complementary elements to make the characterization of the 

reference situation as completely as possible.  

The work focuses on the biophysical environment and the socio-economic environment 

of the project area, and the following subjects were examined according to the type of 

Project and the region in which it is included: 

¶ Climate; 

¶ Geology, geomorphology, and topography; 

¶ Mineral resources; 

¶ Hydrogeology; 

¶ Natural disasters; 

¶ Surface water resources; 

¶ Soils; 

¶ Land use; 

¶ Quality of the environment (air quality and noise); 

¶ Ecology (habitats, fauna, flora, and ecosystem services); 

¶ Socioeconomics; 

¶ Cultural Heritage; 

¶ Landscape and Visual Amenity. 

 

5.2.2. Identification and assessment of potential impacts of the Project and its 
mitigation measures 

This is one of the most critical stages of the ESIA, through which the main effects on the 

environment are identified and evaluated. The main goal is to identify the environmental 

and social impacts associated with the Project at and around the site, including direct 

and indirect, short, and long term and cumulative impacts, focusing on both positive and 

negative impacts on the biophysical, chemical, social, economic, and cultural 

components of the environment associated with the construction and operation of the 

Project, including but not limited to: 

¶ Potential displacement and related social impacts; 

¶ Effects on wildlife, forests, and terrestrial biodiversity; 
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¶ Effects on existing or proposed protected areas or other sites of conservation 

or special management interest; 

¶ Impact on soil erosion and siltation; 

¶ Effects on physical and cultural resources, including sacred sites (if any) and 

cemeteries;  

¶ Public health (including water- and vector-borne diseases) and worker and 

public safety during construction and operation. 

The method to assess the significance of environmental and social impacts includes the 

following steps: 

1. Defining the nature of the potential impact; 

2. Rating of the potential impact; 

3. Determination of the overall significance of the impact. 

1) Defining the nature of the potential impact  

Each potential impact was identified by its root cause (the project activity or action) that 

will result in an impact (change of the current conditions, be it positive or negative) on a 

receptor (the environmental aspect that will be affected). Terms for defining the nature 

of an impact are presented in the following table. 

Table 26 ï Terms for defining the nature of an impact 

Term Definition 

Positive Impact 

(Benefit) 

An impact that is considered an improvement on the baseline or 

introduces a positive change. 

Negative Impact 
An impact that is considered an adverse change from the baseline or 

introduces a new undesirable factor. 

Direct Impact 

Impacts that result from a direct interaction between planned project 

activity and the receiving environment/receptors (e.g., between the 

occupation of a site and the pre-existing habitats or between an effluent 

discharge and receiving water quality). 

Indirect Impact 

Impacts that result from other activities that are encouraged to happen 

due to the Project (e.g., in-migration for employment placing a demand 

on resources). 

Cumulative 

Impact 

Impacts that act together with other impacts (including those from 

concurrent or planned future third-party activities) to affect the same 

resources and/or receptors as the Project. 
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2) Rating of the potential impact 

Each potential impact was rated based on a set of criteria, including its spatial and 

temporal scales, intensity, and probability (see tables below). A scale was used for each 

criterion ranging from no or negligible impact to major impacts. The magnitude of the 

impact is a function of these criteria. 

Table 27 ï Criteria for rating an impact 

Impact magnitude ï the degree of change caused in the receptor 

Extent 

¶ On-site ï impacts that are limited to within the site boundaries; 

¶ Local ï impacts that affect an area in a radius of 2 km around the site; 

¶ Regional ï impacts that affect regionally important resources or are 

experienced at a provincial or regional scale; 

¶ National ï impacts that affect nationally important resources or affect an area 

that is nationally important/ or have macro-economic consequences; 

¶ Transboundary/International ï impacts that extend beyond country borders or 

affect internationally important resources. 

Duration 

¶ Temporary ï impacts are predicted to be of short duration and 

intermittent/occasional; 

¶ Short-term ï impacts that are predicted to last only for the duration of the 

construction period; 

¶ Long-term ï impacts that will continue for the life of the Project but cease when 

the Project stops operating; 

¶ Permanent ï impacts that cause a permanent change in the affected receptor 

or resource (e.g., removal or destruction of ecological habitat) that endures 

substantially beyond the Project lifetime. 

Intensity 

¶ Biophysical environment ï intensity can be considered in terms of the sensitivity 

of the receptor  

¶ Negligible ï the impact is not detectable; 

¶ Low ï the impact affects the environment in such a way that natural functions 

and processes are not affected; 

¶ Medium ï where the affected environment is altered but natural functions and 

processes continue, albeit in a modified way; 

¶ High ï where natural functions or processes are altered to the extent that they 

will temporarily or permanently cease. 

¶ Socio-economic environment ï intensity can be considered in terms of the 

ability of affected people/communities to adapt to changes brought about by the 

Project  

¶ Negligible ï there is no perceptible change to people's livelihood or health; 



 

   
 

t23018A/02 Transmission Line of 400 kV Malanje ï Xá-Muteba and associated substations, Angola: 117 

 Environmental and Social Impact Assessment Report ï Volume I 

Impact magnitude ï the degree of change caused in the receptor 

¶ Low ï People/communities are able to adapt with relative ease and maintain 

pre-impact livelihoods and health; 

¶ Medium ï Able to adapt with some difficulty and maintain pre-impact livelihoods 

and health but only with a degree of support; 

¶ High ï Those affected will not be able to adapt to changes and continue to 

maintain-pre impact livelihoods and health. 

Impact probability 

Unlikely The impact is unlikely to occur. 

Likely The impact is likely to occur under most conditions. 

Definite The impact will occur. 

 

3) Determination of the overall significance of the impact 

Once a rating is determined for magnitude and likelihood, the table below is used to 

determine the significance of the impact. An impact may be negative or positive, and 

therefore the final significance rating is color coded, as seen below. 

Negative  Significance Positive 

 Null or Negligible  

ï Low + 

ï Moderate + 

ï High + 
 

Figure 12 ï Color codes for the significance classification used in the impact assessment 
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Table 28 ï Impact significance criteria 

Significance criteria 

Negligible 

significance 

An impact of negligible significance is where the magnitude is negligible or low 

and the likelihood of the impact occurring is unlikely, or the magnitude is 

negligible, and the impact probability is likely or definite.  

Low 

significance 

An impact of low significance is where the magnitude of the impact is low, but the 

likelihood is probable or definite, or where the magnitude is moderate, but the 

probability of occurrence is unlikely.  

Moderate 

significance 

An impact of moderate significance is where the magnitude is medium, and the 

probability of the impact occurring is likely or definite, or the magnitude is high, 

but the probability is unlikely.  

High 

significance 

An impact of high significance is where the magnitude of the impact is high, and 

the probability of the impact occurring is likely or definite.  

A final matrix (synthesis table) will be drawn up with a global evaluation of the overall 

impacts of the different alternatives and the Project's phases. 

 

Figure 13 ï Example of Matrix of environmental and social net impacts 
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5.2.2.1. Mitigation measures 

The ESIA team proposed feasible and cost-effective measures and procedures to 

prevent, minimize, restore damaged areas, and offset any significant environmental 

and/or social impacts to achieve the above-defined goals (cf. Chapter 9). 
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6. Biophysical and socio-economic description 

6.1. Introduction 

This chapter presents a biophysical and socio-economic description of the reference 

environmental situation in the project area in the following subjects: 

¶ Climate; 

¶ Geology, geomorphology, and topography; 

¶ Mineral resources; 

¶ Hydrogeology; 

¶ Natural disasters; 

¶ Surface water resources; 

¶ Soils; 

¶ Land use; 

¶ Spatial planning; 

¶ Quality of the environment; 

¶ Ecology; 

¶ Socioeconomics; 

¶ Cultural Heritage; 

¶ Landscape and Visual Amenity. 
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6.2. Climate 

6.2.1. Introduction 

This section presents the summary of the Climate Change Specialized Study (CCSS) 

carried out for this project. The complete study, including graphic representations of the 

results, can be consulted as an annex to the ESIA Report. The specialized study 

develops characterization of the project influence area relative to climate change, based 

on the analysis of statistical and bibliographic information, accounting also information 

collected in the field technical visit of July 2023, referring to present climate, climate 

change projections, greenhouse gases (GHG) emissions, climate change risks and 

adaptation and mitigation policies. 

Supporting Principle 2 of the Equator Principles (2020), concerning Environmental and 

Social Assessment, the characterization in this specialized study includes the 

identification of climate change risks, referring to the climate physical risk and climate 

transition risk categories of the Recommendations of the Task Force on Climate-related 

Financial Disclosures (TCFD, 2017), namely: 

¶ Risks related to the physical impacts of climate change; can be event-driven 

(acute) or longer-term shifts (chronic) in climate patterns; 

¶ Risks related to the transition to a lower-carbon economy. 

 

6.2.2. Present climate 

The predominant climate in Angola varies from humid tropical to dry tropical. The main 

influences on Angola's climate are its geography, namely its proximity to the South 

Atlantic Ocean, its altitude, including the influence of the central plateau, and its proximity 

to the ocean, which is particularly influenced by the Benguela cold current, as well as the 

movement of the Intertropical Convergence Zone (ITCZ), an area where the northern 

and southern air masses converge (Carvalho, Santos, & Pulquério, 2016). 

The projectôs area of influence spans over the Central/North part of Angola, with a 

Köppen-Geiger climatic classification of tropical savannah (Aw). A dry season 

(Cacimbo) occurs between May and September and the rainy season, controlled by the 

movement of the ITCZ, between October and April. 

 



 

   
 

t23018A/02 Transmission Line of 400 kV Malanje ï Xá-Muteba and associated substations, Angola: 123 

 Environmental and Social Impact Assessment Report ï Volume I 

The average annual air temperature in Angola decreases with increasing latitude and 

altitude and decreases with increasing distance to the sea. Larger air temperature is 

generally associated with the wet season, but with an annual range of temperature 

variation very small.  

Meteorological data collection in Angola has been very limited since 1974, with severe 

lack of observations over long periods of time (Carvalho, Santos, & Pulquério, 2016). To 

assess a climatology for the projectôs influence area, it is considered the analysis of 

observed data by the Climatic Research Unit (CRU) of University of East Anglia (World 

Bank, 2021). 

In the province of Malanje, the average annual temperature itôs around 22 ÜC, and the 

average annual rainfall is between 1,236 mm. The average monthly temperature 

throughout the year varies between 20 ºC (June) and 22.9 ºC (October). The highest 

average monthly maximum temperature is around 30.6 ºC in August and the lowest 

average monthly minimum temperature is 10.3 ºC in July. Rainfall varies greatly 

throughout the year, with a dry period between May and August. Average monthly rainfall 

varies between 2 mm (June) and 210 mm (November) (World Bank, 2021). 

In the province of Lunda Norte, the average annual temperature it´s 22.8 ºC, and the 

average annual rainfall is 1,392 mm. The average monthly temperature throughout the 

year varies between 21.4 ºC (June) and 23.7 ºC (September). The highest average 

monthly maximum temperature is around 32 ºC in August and the lowest average 

monthly minimum temperature is 12.5 ºC in June. Rainfall varies greatly throughout the 

year, with a dry period between May and August. Average monthly rainfall varies 

between 2 mm (June) and 226 mm (November) (World Bank, 2021).  

The provinces under study follow the same climate distribution. Monthly precipitation is 

null or very low in the period from June to August. During the wet season, precipitation 

reaches its maximum capacity in November and March. When it comes to climatic 

indicators, they do not differ much from each other. Compared to Malanje, Lunda Norte 

has a higher average monthly temperature throughout the year, as well as a slightly 

higher average monthly temperature during the dry season, and a higher average 

amount of rainfall (World Bank, 2021). 

The time series of observed mean annual precipitation in both provinces show significant 

interannual variability and the occurrence of relative maximum/minimum mean annual 

precipitation years approximately every 6-10 years (World Bank, 2021). 
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6.2.3. Climate change 

The analysis of observed data for Angola by CRU (World Bank, 2021) suggests an 

increasing trend in air temperature since 1971. In the province of Malanje there is a 

positive trend of 0.24 ºC/decade and in the province of Lunda Norte a trend of 0.28 

ºC/decade. As for precipitation at the provincial level, there is no clear trend, but there 

is less dispersion in terms of quantity between years. While it is assumed that these 

results may be partially affected by the lack of regular meteorological monitoring in the 

recent decades in the provinces, these findings may signal the on-setting of a climate 

change trend in the project influence area. 

Provided the uncertainty related to climate assessment globally and regionally and 

following international guidelines (TCFD, 2017; EBRD, 2018), the assessment of the 

probable climate change effects in the projectôs influence area is made considering a 

scenario analysis, considering two Shared Socioeconomic Pathways (SSP, related to 

previous Representative Concentration Pathways ï RCP), composed of radiative forcing 

levels and socio-economic storylines (IPCC, 2021), used in the Global Climate Model 

(GCM) compilation of the Sixth Phase of the Coupled Model Inter-comparison Project 

(CMIP6), aligned with the most recent IPCC Assessment Report (IPCC, 2021): 

¶ Current GHG pathway: a worst-case scenario represented by SSP5-8.5, with 

GHG emissions roughly doubling the current levels by 2050; 

¶ Desired GHG pathway: a reasonably possible best-case scenario represented 

by SSP2-4.5, with GHG emissions remaining around current levels until the 

middle of the century, approaching the goal to limit warming to below 1.5 ºC 

by 2100 established by the Paris Agreement (with a probability Ó50%). 

To account for uncertainty climate change projections, climate change is assessed for 

the projectôs influence area using the multi-model ensemble of CMIP6 derived from 

simulations of 11 GCM with 100km x 100km resolution. Although projections with higher 

resolution for the projectôs influence area would be desirable, as far as known there are 

no regional experiments available for downscaling the CMIP6 GCM projections and lack 

of climate data poses constraints for downscaled results interpretation. 

These results are complemented with Coordinated Regional Downscaling Experiment 

results, which downscale a set of CMIP5 global models across the African continent with 

50 km horizontal resolution, allowing to represent regions of complex topography and 

localized rainfall more realistically (Pinto, et al., 2023). 
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Considering the characteristics of the project and its influence area, climate projections 

are presented for the following climate variables: maximum temperature, minimum 

temperature, maximum of daily maximum temperature, precipitation, and largest 5-day 

cumulative precipitation. The projections are assessed for two time periods, namely 

2040-2059, corresponding to medium stage of projectôs lifetime, and 2060-2079, 

corresponding to end of projectôs lifetime. 

The annual mean for maximum air temperature is expected to be 29.4 (SSP2-4.5) ï 

29.7 ºC (SSP5-8.5) in Malanje and 30.9-31.2 ºC in Lunda Norte in 2040-2059, and 

29.9.8-30.8 ºC in Malanje and 31.4-32.3 ºC in Lunda Norte in 2060-2079. It can be 

observed that the projected maximum temperature anomaly is generally positive 

(increased temperature) in both time periods. While the median of the models is above 

1 ºC throughout the year in both scenarios and provinces, the interval range tends to be 

larger in the dry season (Cacimbo). The median of the model results projects a maximum 

anomaly value of 1.8 ºC-2.2 ºC in Malanje and 2.0-2.4 ºC in Lunda Norte for 2040-2059 

and 2.5-3.6 ºC in Malanje and 2.6-3.8 ºC in Lunda Norte for 2060-2079. The two emission 

scenarios lead to an anomaly difference of to 0.4 ºC in 2040-2059 and 1.2 ºC in 2060-

2079. The range of model results relative to the median is relatively large, especially in 

Lunda Norte, revealing a large uncertainty. 

The annual mean minimum air temperature is expected to be 15.8.4-16.2 ºC in Malanje 

and 16.4-16.9 ºC in Lunda Norte in 2040-2059, and 16.3.8-17.3 ºC in Malanje and 17.0-

18.0 ºC in Lunda Norte in 2060-2079. The median anomaly of the multi-model 

ensembleôs is between 1 ÜC and 2 ÜC for 2040-2059, almost 0.5 ºC higher in SSP5-8.5 

compared to SSP2-4.5, and between 1.6 ºC and 3.2 ºC for 2060-2079, almost 1 ºC higher 

in SSP5-8.5 compared to SSP2-4.5, indicating a general increase in minimum 

temperature compared to current values. However, it should be noted that for Malanje 

and Lunda Norte, some GCMs project a decrease in the June-August minimum 

temperature in the SSP2-4.5 scenario. 

These results, together with the maximum air temperature, suggest that there has been 

a steady increase in air temperature over the life of the project, more pronounced in the 

dry season. 

The multi-model ensemble annual mean maximum daily air temperature is expected 

to be 32.3-32.6 ºC in Malanje and 33.8-34.1ºC in Lunda Norte in 2040-2059, and 32.8-

33.9 ºC in Malanje and 34.4-35.4 ºC in Lunda Norte in 2060-2079. The highest values 
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for both provinces are expected between the months of July and October (dry season), 

35 (Malanje)-37 ºC (Lunda Norte) in 2040-2059 and 36-38 ºC in 2060-2079. 

For the 2040-2059 period, the median of the multi-model ensemble lies within an 

anomaly of 1.3-1.6 ºC (SSP2-4.5) and 1.5-2.1 ºC (SSP5-8.5) for Malanje and an anomaly 

of 1.3-1.7 ºC (SSP2-4.5) and 1.2-2.2 ºC (SSP5-8.5) for Lunda Norte, for the reference 

period values, with the median anomaly remaining approximately constant throughout 

the year. Some GCMs shows anomalies up to (maximum range) 3.7 ºC (SSP2-4.5) - 4.6 

ºC (SSP5-8.5) in Malanje and 3.9 ºC (SSP2-4.5) - 4.4 ºC (SSP5-8.5) in Lunda Norte. In 

addition, the confidence interval of the projection of the maximum daily maximum air 

temperature also records negative values of variation from the reference period. These 

indicators indicate important uncertainties in terms of extreme temperatures.  

Regarding the 2060-2079 period, the median of the multi-model ensemble lies within an 

anomaly of 1.8-2.3 ºC (SSP2-4.5) and 2.6-3.6 ºC (SSP5-8.5) for Malanje and an anomaly 

of 1.8-2.3 ºC (SSP2-4.5) and 2.3-3.2 ºC (SSP5-8.5) for Lunda Norte, for the reference 

period values. Some GCMs shows anomalies up to (maximum range) 4.7 ºC (SSP2-4.5) 

- 6.1 ºC (SSP5-8.5) in Malanje and 4.6 ºC (SSP2-4.5) - 6.4 ºC (SSP5-8.5) in Lunda Norte.  

Almost all GCMs results indicate increase of the maximum daily maximum temperature, 

indicating good confidence in this projection. 

CORDEX-Africa results based on CMIP5 present similar results for maximum daily 

maximum temperature with an anomaly of 1,5-2,0 ºC for RCP 4.5 and of 2,0-3,0 ºC for 

RCP 8.5 scenarios and 2040-2060 period. The number of days with maximum 

temperature above 30ºC (very hot days) are foreseen for 2040-2060 period to increase 

60-75 days in the RCP 4.5 scenario and 75-90 days in the RCP 8.5 scenario. 

Concerning precipitation, for both periods (2040-2059 and 2060-2079) significant 

anomalies are predicted in the rainy season (October to April) with no significant change 

in precipitation in the dry season. Mean annual precipitation is projected to be 1,310 

(SSP2-4.5)-1,296 mm (SSP5-8.5) in Malanje and 1,478-1,479 mm in Lunda Norte for 

2040-2059, and 1,298-1,291 mm in Malanje and 1,503-1,511 mm in Lunda Norte for 

2060-2079. 

In the province of Malanje, median average annual precipitation change is projected 

to be -1.4% (SSP2-4.5) and -0.1% (SSP5-8.5) for 2040-2059 and -1.4% (SSP2-4.5) and 

-2.7% (SSP5-8.5) for 2060-2079. For the province of Lunda Norte, a change of -3.4% 
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(SSP2-4.5) and 0.6% (SSP5-8.5) is projected for 2040-2059 and -2.3% (SSP2-4.5) and 

1.3% (SSP5-8.5) for 2060-2079. Itôs evident a decrease in median dry season 

precipitation in both provinces studied and in the SSP models. There is no clear trend 

and the uncertainty in these projections is very high. 

The available results from CORDEX-Africa provide for a similar assessment of 

uncertainty in mean annual total precipitation. However, at seasonal timescales more 

definite projected changes are evident for the December-February period (increased 

precipitation by 20-40 mm) and September-November period (decreased precipitation 

by 0-40mm), which could be associated with a shorter wet season. 

As for extreme precipitation, results concerning the largest 1-day precipitation return 

period change for 100-year return period events in the historical period show that 

extreme precipitation events of 100-year return period are expected to become more 

frequent, specially towards the end of the century and in the SSP5-8.5 scenario. 

CORDEX-Africa results evidence an increase of 5-day cumulative precipitation of 5 to 

10% for the 2040-2060 period only on RCP 8.5 scenario and uncertainty in RCP 4.5. 

Additionally, this experiment provides results for consecutive dry-day index, a measure 

of the longest continuous stretch of dry days within a year, indicating a more certain trend 

of increase of up to 10 dry days in the 2040-2060 period for the RCP 8.5 scenario, which 

can indicate an intensification of the dry season. 

To assess drought conditions, results for Water Availability Index (WA, the difference 

between precipitation and potential evapotranspiration) from CORDEX-Africa, CMIP5 

and CMIP6 for river basins in the project interference area, Cuanza and Congo do not 

evidence a clear declining trend in either emission scenario (RCP 4.5 and RCP 8.5). 

 

6.2.4. Greenhouse Gas emissions 

Greenhouse gas (GHG) emissions inventory is available only at national level for Angola. 

A first inventory was presented for years 2000 and 2005 at Angolaôs Initial National 

Communication to the United Nations Framework Convention on Climate Change 

(Government of Angola, 2014). In the Second National Communication of Angola 

(Government of Angola, 2021b) a new inventory is presented for the period 2005-2018, 

following an improved methodology from IPCC (IPCC, 2006), considering the 

contributions of the main sectors: 
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¶ Energy: production and consumption of fuels and energy from biomass; 

¶ Industrial processes and product use: existing industries; 

¶ Agriculture and livestock: agricultural activity; 

¶ Waste: production and treatment of waste and the sewerage system; 

¶ Land use, land use change and forests (LULUCF): deforestation and coal 

production. 

Total GHG emissions for Angola for the period 2005-2018 show that GHG emissions 

amounted to 100.5 million tons of CO2 eq. in 2018 and verified a 79% increase since 

2005. Most of the emissions concern CO2 (83% in 2018), followed by CH4 (15% in 2018). 

Emissions concerning the LULUCF are dominant in the total value (70% of total 

emissions in 2018). 

The results also show that, apart from the LULUCF sector, emissions result mainly from 

the energy sector which amounted to 19% in 2018 (increase of 118% since 2005), 

followed by the agriculture and livestock (7% increase since 2005) and waste (124% 

increase since 2005) sectors, representing 6% and 4% in 2018, respectively. Industrial 

processes and product uses is the smallest contributor to national GHG emissions but 

has verified the most expressive growth in the period, 369%. 

The most relevant sectors per GHG are (Government of Angola, 2021b): 

¶ CO2: energy (road and air transport), LULUCF, industrial processes and 

product uses (cement production); 

¶ CH4: waste (solid waste treatment category) and agriculture and livestock 

(enteric fermentation, associated with livestock raising); 

¶ N2O: agriculture and livestock (managed soil direct emissions, associated with 

fertilization). 

The sectors that contributed the most to the growth of GHG emissions in 2005-2018 in 

absolute terms were road transport, air transport, cement production, managed soil direct 

emissions and domestic wastewater treatment. Concerning the evolution of GHG 

emissions from sectors in 2005-2018 it is also worth mentioning the contribution of the 

energy, industry and LULUCF sectors (Government of Angola, 2021b). 

Under a business-as-usual scenario Angolaôs GHG emissions are projected to increase 

gradually from 2015 to 2050, with energy sector remaining an important source of GHG 
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emissions and with the largest emissions increases expected to occur in sectors 

agriculture and livestock, industry and waste (Government of Angola, 2021a). 

According to this scenario, national GHG emissions are expected to increase to 108 

million tonnes CO2 eq. in 2025 (Government of Angola, 2021b). 

In the project influence area GHG emissions result from the following sources: 

¶ Use of coal, firewood, gas, and diesel generators as energy sources for 

domestic use in settlements;  

¶ Road transportation using fuel combustion; 

¶ Production of coal; 

¶ Clearance fires; 

¶ Wildfires; 

¶ Fertilized agriculture. 

It should also be noted the generalized occurrence of deforestation for crop farming, 

charcoal production, firewood, and timber production, which contributes to GHG 

emissions through the removal of carbon sinks. 

 

6.2.5. Physical climate risks 

Physical risks are defined as the product of hazard, exposure, and vulnerability, where 

(Equator Principles Association, 2023): 

¶ Hazard: potential occurrence of natural or human-induced physical events or 

trend that may cause loss of life, injury, or other health impacts, as well as 

damage to property, infrastructure, livelihoods, service provision and 

environmental resources; 

¶ Exposure: presence of people, livelihoods, species or ecosystems, 

environmental functions, services and resources, infrastructure, or economic, 

social, and cultural assets in settings that could be adversely affected by 

physical events or trends; 

¶ Vulnerability: propensity or predisposition to be adversely affected, including 

the concepts of sensitivity/susceptibility to harm and lack of capacity to cope 

and adapt. 
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Given climate change projections for the Malanje and Lunda Norte provinces, and 

provided climate change impacts identified for Angola in the NDC (Government of 

Angola, 2021a) and major climate hazard groups (Equator Principles Association, 2023), 

physical climate hazards foreseen in the project area include: 

¶ Heat waves (acute hazard); 

¶ River flood (acute hazard); 

¶ Water scarcity (acute hazard); 

¶ Wildfire (acute hazard); 

¶ Soil erosion (chronic hazard). 

The classification of the physical climate hazards for the project area (Low to Medium to 

High), based on available information for the project interference area, including hazard 

assessment tool Think Hazard, developed by the Global Facility for Disaster Reduction 

and Recovery (GFDRR, 2023) and climate change projections, identifies in current 

climate a high hazard for floods and wildfires, a medium hazard for heat waves and soil 

erosion and a low hazard for water scarcity. In a climate change framework, all hazards 

are expected to increase in intensity or frequency till the middle of the century, which can 

potentially cause a high level for heat waves in a more severe emission with little 

mitigation scenario. 

Communities and livelihoods in the project interference area are particularly sensitive to 

water scarcity, wildfire, soil erosion and heat wave hazards, due to reliance on agriculture 

activities for subsistence of most of the population, use of forest resources for firewood 

and hunting/forest resources and difficult access to water, with widespread use of rivers 

as water source for domestic consumption. 

Angolaôs National Climate Change Strategy 2018-2030 (Government of Angola, 2017) 

comprises strategic adaptation initiatives for different strategic areas acting on these 

risks including: 

¶ Agriculture and fishing; 

¶ Forests, ecosystems, and biodiversity; 

¶ Water resources; 

¶ Human health; 

¶ Infra-structures. 
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6.2.6. Transition climate risks 

Angola ratified the United Nations Climate Change Convention (UNFCCC) and the 

Kyoto Protocol, respectively in 2000 and 2007, and completed its National Adaptation 

Action Plan in 2011. In 2015 fulfilling the requirements of the Paris Agreement, adopted 

at the 21st Conference of the Parties to the Convention (COP21), Angola has submitted 

its Intended Nationally Determined Contribution (Government of Angola, 2021a) and in 

2020 ratified the Paris Agreement.  

In the Nationally Determined Contribution of Angola (2021), required under Paris 

Agreement, is set the target to achieve (unconditionally) a 15% reduction of GHG 

emissions by 2025, and an additional (conditional) 10%, as compared to the base year 

of 2015. Additionally, is foreseen for 2030 an unconditional mitigation contribution of 21% 

reduction. Mitigation contribution is distributed among the energy (renewable energy 

investments), waste (composting investments), agriculture, forestry, and other land use 

(reforestation) and industry sectors (reduce fugitive emissions). 

Angolaôs National Climate Change Strategy 2018-2030 (Government of Angola, 2017) 

comprises strategic mitigation initiatives directed for the diverse GHG emitting sectors: 

energy, agriculture, forestry and other land uses, industry, and waste. 

From these initiatives and given the characteristics of the project under assessment and 

its influence area, it is worth highlighting some mitigation measures under M1 ï Low 

carbon electricity generation, M2 - Access to low-carbon energy in rural areas, M8 ï Low 

carbon agriculture and M9 ï Management of forests and other land uses. 

In the project influence area populationôs livelihood is very dependent of activities with 

important GHG emissions, such as domestic use fossil fuels (coal and firewood), 

fertilized farming and livestock production and deforestation, which relate to the main 

sectors emitting GHG at the national level, namely energy, agriculture and LULUCF. 

Due to the lack of electricity supply in communes and low income, together with poor 

fertility of soils in some areas, the required transition to a less carbon intensive livelihood, 

as required to meet the Paris Agreement, is currently difficult.  

Moreover, the application of the strategic mitigation measures proposed by National 

Climate Change Strategy 2018-2030 in the project influence area is expected slow due 

to the rural setting and lack of funding. 
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Overall, the population and livelihoods in the project influence area are considered very 

vulnerable to the following climate transition risks:  

¶  Costs and technological difficulties of adopting alternative climate sustainable 

energy sources for livelihood; 

¶  Costs of food production; 

¶  Costs of building materials and farming supplies (fertilizers, livestock feeding). 
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6.3. Geology, geomorphology, and topography 

6.3.1. Introduction 

The ESIA comprises the main geological and geomorphological characterization of the 

project area of influence. 

This characterization is supported by data available in the bibliography and cartography, 

including the Geological Map of Angola produced by the British Geological Survey (BGS, 

2019), for the Africa Groundwater Atlas, and the Shuttle Radar Topography Mission 

(SRTM) data, a high-resolution digital topographic database of the Earth obtained by 

NASA (SRTM-CGIAR, 90 m5). 

In addition, Nemus undertook, in July 2023, a field inspection to observe the main 

geological features of the projectôs area. 

 

6.3.2. Geology 

The Angolan territory can be divided into five main regional geological units: 

 
Source: Invalid source specified. 

Figure 14 ï Angolaôs geological units 

The Lower Proterozoic to Archaean period presents the oldest rocks in the country 

(4,000 to 2,500 million years old), corresponding to the basement. This ancient 

geological unit comprises volcanic and metasedimentary rocks, such as granite, gneiss, 

greenstone, and ultrabasic rocks, overlain by a wide variety of younger rocks. 

 

5 https://csidotinfo.wordpress.com/data/srtm-90m-digital -elevation-database-v4-1/ 
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That geological unit is followed by the one from the Upper Proterozoic (approximately 

1,000 to 538 million years ago). It consists of Precambrian metasedimentary rocks 

(including schist-limestones, metasandstones, metaconglomerates and quartzites), 

which are characterized by metal mineralization and the occurrence of a variety of 

industrial minerals. 

From the Palaeozoic to the Mesozoic (about 538 to 145 million years ago), sediments 

equivalent to the Karroo Supergroup occurs, as well as various sub-volcanic and volcanic 

rocks (including kimberlites and carbonatites) such as basalts, dolerites, syenites, 

trachytes and phonolites. 

Marine sediments from the Cretaceous to the Pleistocene (around 145 to 2.58 million 

years ago) occur in a series of coastal basins on the western margin of Angola. This 

geological unit, overlying the Palaeozoic sediments, is mainly represented by 

argillaceous sandstones with marine and evaporitic deposits, almost 150 m thick, of the 

Aptian-Maastrichtian age. The Cretaceous sediments are overlain by 1,200 m of 

Paleocene-Pliocene sedimentary rocks. 

The most recent outcrops are sedimentary and consist of Tertiary to Quaternary (about 

66 million years ago to the present) cover rocks. This geological unit, which covers 

almost half of Angola, consists of loosely consolidated sandstones and unconsolidated 

sands, silts of the Kalahari Group and alluvium occupying the floodplains of river valleys 

and coastal deltas of major rivers. 
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Source: (BGS, 2019) Based on map described by Persits et al. 2002 / Furon and Lombard 1964 
Geology of Angola at 1:5 million scale. 

Red line indicates approximate project area 

Figure 15 ï Geology 

Within the 500-metre strip around the transmission line route, the project encompasses 

three of the main geological units in the country: the Palaeozoic to the Mesozoic 

sediments (Sedimentary Carboniferous-Jurassic-Karoo Supergroup rocks), Quaternary 

sediments and the Precambrian Basement. 
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Source: (BGS, 2019)  

Figure 16 ï Geological units encompassed by the transmission line route 

The Sedimentary Carboniferous-Jurassic-Karoo Supergroup rocks are the most 

representative outcrops, followed by the unconsolidated Quaternary sediments and, 

the least represented, the metamorphic and volcanic crystalline rocks of the 

Precambrian Basement, that outcrop between Malanje and Muquixi where they are not 

covered by the younger geological units of the country. 
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Source: (BGS, 2019)  

Figure 17 ï Geological unitsô distribution in the project area 

The outcrops are only locally visible, especially occurring on road embankments, in 

places where aggregates have been removed and where crystalline rocks are more 

resistant to erosion. 

 Northeast of Malanje (Nemus, 2023)  Southwest of Xandel (Nemus, 2023)                                     

Figure 18 ï Outcrops of the Quaternary sedimentary deposits 

 

  

17%

39%

44%

Precambrian Basement Unconsolidated Quaternary
sediments

Sedimentary - Carboniferous-
Jurassic - Karoo Supergroup



 

   
 

138 t23018A/02 Transmission Line of 400 kV Malanje ï Xá-Muteba and associated substations, Angola: 

Environmental and Social Impact Assessment Report ï Volume I 

6.3.3. Geomorphology 

Angolaôs territory may be characterized by three important natural regions: 

 
Source: (Pinheiro, 2010) 

Figure 19 ï Angolaôs natural regions 

The coastal lowland, in the western part of the country, corresponds to the flat coastal 

zone where low plains and terraces are developed. In contact with the Atlantic Ocean, 

this region stretches from about 25 km, near Benguela, to more than 150 km in the 

Cuanza River Valley, south of Angolaôs capital.  

Roughly parallel to the coast, a series of hills and mountains rise from the coast into a 

great escarpment, at distances of between 20 km and 100 km inland.  

From the escarpment, which limits the hills and mountains, a high plateau extends to 

the east and southeast. To the east, the depression in the plateau forms the Kalahari 

Basin.   

The project is located in the high plateau, encompassing 2 of the 11 geomorphological 

units in which Angola is commonly subdivided: the Malanje Plateau and the Cassange 

Basin. 

Coastal lowland Hills and mountains High plateau 
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Source: (Huntley, Russo, Lages, & Almeida, 2019) 

Red line indicates approximate project area 

Figure 20 ï Angolaôs geomorphological units 

The Malanje Plateau, located to the West of the transmission line route, is a gently 

undulating plateau, with elevations between 1,000 and 1,250 m, supported by 

Precambrian crystalline rocks. 

At its Northeastern edge, the Malanje Plateau drops abruptly for a few hundred meters 

towards a wide depression, the Cassange Basin, where Triassic Karoo Supergroup 

sediments of limestone, sandstone and conglomerate are deposited. Within the basin, 

remnants of the ancient planation surface rise above the depression as extensive 

plateaus flanked by steep 300 m escarpments. 
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Figure 21 ï View of the relief of the Malanje Plateau 

 

Figure 22 ï View towards the relief of the passage from the plateau of Malanje to the 

Cassange Basin 

The morphological elements of the project's region result from its evolution over 

geological time and are associated with tectonic episodes and erosional phenomena. 

The tectonic deformation is particularly evident in the sudden changes in altitude and 

slope at the transition from the Malanje plateau to the Cassange Basin, whereas the 

erosional effect is highlighted by the relative flattening of the plateau, modelled by the 

main erosive agents. 

Human activity causing compaction of detrital sedimentary soils can increase surface 

runoff and lead to severe linear erosion, as observed throughout the Malanje to 

Cambondo road. 
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Figure 23 ï Gullies on sandy soil 

 

6.3.4. Topography 

Around 48% of the Project's DAI, between Malanje and Catoio, ranges from 1,100 to 

1,250 m. When passing from Catoio to Xandele significant decrease in altitude occurs, 

caused by the transition from the Malanje Plateau to the Cassange Basin. This sudden 

drop reaches a minimum of almost 700 m at Xandele. Approaching Xá-Muteba, the 

altitude gradually increases and peaks at 1,000 m. Around 44% of the Project´s area of 

influence has under 1,000 m high, with 13% below 750 m. 
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Source: Nemus (2023) with data from Shuttle Radar Topography Mission (SRTM) 

Figure 24 ï Projectôs area altimetry 

 

 

Figure 25 ï Distribution of altimetry classes 
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Around 95% of the transmission line buffer area has gentle slopes (< 8 % gradient). 

Less than 1% of the project area has steep slopes (>25% gradient), corresponding to 

the passage from the Malanje Plateau to the Cassange Basin. 

 
Source: Nemus (2023) with data from Shuttle Radar Topography Mission (SRTM) 

Figure 26 ï Slope gradient 

The geological features of the high and steep slopes in the passage from the Malanje 

Plateau to the Cassange Basin, along with road interventions, are factors of significant 

importance in increasing local slope instability, especially rockfalls and landslides. 
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Figure 27 ï View to steep slopes along roads near the passage from the Malanje 

Plateau to the Cassange Basin 

 

 
 

Figure 28 ï Distribution of slope classes 
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6.3.5. Summary 

The area where the project is located encompasses three geological units, a set of 

sedimentary rocks from the Sedimentary Carboniferous-Jurassic-Karoo Supergroup, 

unconsolidated Quaternary sediments, and metamorphic and volcanic crystalline rocks 

of the Precambrian Basement.  

The project is located in the high plateau, encompassing 2 of the 11 geomorphological 

units in which Angola is commonly subdivided: the Malanje Plateau and the Cassange 

Basin. 

Regarding topography, between Malanje and Catoio, approximately 48%, spans an 

elevation range of 1,100 to 1,250 m. When passing from Catoio to Xandele significant 

decrease in altitude occurs, caused by the transition from the Malanje Plateau to the 

Cassange Basin. The region encompassing the transmission lines features mostly gentle 

slopes (< 8% gradient). 
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6.4. Mineral resources 

Angola exhibits one of the most diversified stocks of mineral resources in Africa. Coastal 

and marine areas include oil and gas reserves, whereas the continental lands are rich in 

minerals and ores such as: gold; platinum group minerals, iron, manganese, copper, 

lead, zinc, vanadium, cobalt, nickel, chrome, mineral associated with carbonatite 

complexes (niobium, tantalum, rare earths, fluorite and barite), tungsten, uranium, coal, 

lignite; quartz, phosphate, kaolin, mineral sands, mica, salt; gypsum and sulphur 

(Pinheiro, 2010) (Figure 29). 

Source: http://www.angolaembassyindia.com/about/map3.html 
Red line indicates approximate project area 

Figure 29 ï Main mineral reserves in Angola 
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These minerals are mostly associated to ancient cratonic provinces which origins of 

formation were linked to the Pre-Cambrian Era (>538 Ma). Until 2022 the Angolaôs 

diamond reserve was still at the center of the mining industry (accounting for about 90% 

of total mining revenue) (Fialho & Viana, 2021), where both the National Geology Plan 

and the 2018-2022 National Development Plan aimed to increase the diamond 

production of 13.8 carats in solely four years. However, when considering the entire 

Angolaôs mineral resource market in 2012, the oil industry was already responsible for 

up to 96% of the country exports (Rodrigues, 2016), but the lack of more recent data 

make difficult to determine if these percentage of shares in the mineral resource industry 

are still valid today. 

The country offers great attractiveness to the mining industry especially in five major 

regions: North and South Luanda, Uíge, North Cuanza and Malanje. Nevertheless, with 

new investments in rare earth metals (niobium), ferrous metals (manganese), industrial 

and construction minerals (limestone), new regions are taking the lead in this sector, 

namely Huambo, Bengo, Namibe, Cuando Cubango, Cuanza South, Zaire Benguela and 

Cunene (Fialho & Viana, 2021). The reference study area for the Transmission line at 

south-east of Malanje does not show mineral mines or quarries along the line path. The 

most prominent diamond mines are localized at SE of Malanje city, and at North of Xá-

Muteba town where mining areas follow a NW to SE trending which approximatively 

embraces towns from Marimbaguengo to Cafunfo (Figure 30). 
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Figure 30 ï Main mining sites close to the study area 
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6.5. Hydrogeology 

6.5.1. Introduction 

In Angola, although most of the population's water needs are met from surface 

resources, groundwater plays an important role, especially in rural areas. Groundwater 

is abstracted through boreholes, hand-dug wells, and springs where water supply 

systems are absent or not working. 

In the southern and coastal areas of the country, where the land is arid and water 

availability is lower than in the central and northern areas, the population's dependence 

on groundwater is most pronounced. 

 

6.5.2. Angola´s groundwater overview 

According to (Angola, 2013), the Angolan territory can be divided into four different 

hydrogeological types: 

¶ Aquifers with good flow rates (5 to 10 l/s) and water quality are located in 

fractured and/or karstified rocks with medium to high permeability. These 

aquifers are mainly located in the northwest quadrant of Angola, 

corresponding to the provinces of Zaire, Uige, Malanje, Kwanza-Norte and 

Bengo. 

¶ Aquifers predominantly intergranular have very high permeability and have 

an average flow rate of about 5 l/s. Located in the northeastern quadrant of 

the country, in the provinces of Lundas and Moxico, the water quality is good, 

although a high iron content is recorded at depth.  

¶ Compact fractured rocks of medium to low permeability form aquifers with 

average flow rates of 3 to 5 l/s. In the south-western quadrant of the country, 

including the provinces of Benguela, Huambo, Huíla and Namibe, there are 

local aquifers with flow rates of 3-5 l/s. Groundwater quality is generally good, 

but some areas have quality problems.  

¶ Granular aquifers have high permeability, with variable flow at depth. They 

are mainly located in the south-eastern quadrant, in the provinces of Cuando 

and Cubango, and some have higher salinity levels, which affect groundwater 

quality. 
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According to the Angolaôs National Water Plan, the territory has a groundwater recharge 

rate of 7.2% of the annual average rainfall. The project encompasses two river basins: 

Cunene and Catumbela, where the National Water Strategic Program 2013-2017 

estimate average annual recharge ranging from 77.5 mm/y (Catumbela) and 81.6 mm/y 

(Cunene). 

The annual renewable groundwater resources in Angola have been estimated at around 

58 km³ / year. Although wells are to be found all over the country, groundwater reserves 

are generally not significantly developed due to the easy availability of surface water. 

The most important aquifers are to be found in sedimentary deposits. The depth to 

groundwater varies from between 10 to 30 m in the Central Plateau around Huambo, 

between 5 to 30 m in the coastal zone and over 200 m in the semiïarid areas of the 

south in the Kunene basin where well yields are low (FAO 2005a, in (AHT GROUP AG, 

?)). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: (INRH, 2018) 

Red line indicates approximate project area 

Figure 31 ï Angolaôs groundwater recharge (mm/year) 
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6.5.3. Main aquifers encompassed by the project 

Due to its geological setting, the hydrogeological interest in the project area is generally 

relatively low. 

The development of aquifers is spatially discontinuous and limited to situations where 

there is greater development of fractures in the crystalline rocks of the Precambrian 

basement and the compact rocks of the Karoo Super Group or to zones where the 

Quaternary sedimentary deposits are thick and clay content is reduced. 

According to the Africa Groundwater Atlas (BGS, 2019) in the Project area it is possible 

to identify two main types of aquifers: 

¶ Fractured aquifers (61% of the project area of influence), related to the 

basement crystalline rocks and the sedimentary Carboniferous-Jurassic-

Karoo Supergroup rocks. These aquifers have low to moderate productivity 

depending on the fractured grade of the rocks. 

¶ Porous aquifers (39% of the project area of influence), related to 

unconsolidated Quaternary sediments. These aquifers' productivity is variable, 

depending on the outcrops' thickness and presence of clay sediments that 

may restrict water circulation. Locally, aquifers with low to high productivity 

may be developed. 
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Source: (BGS, 2019) 

Figure 32 ï Hydrogeological map of Angola 

Although groundwater may be limited, prevailing the use of surface water, local aquifers 

can meet some of the population's demands, as in the case of the Cambondo water mine 

identified during the field survey. Groundwater from this water mine is commonly used 

for human purposes, including consumption, and washing clothes. 
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Figure 33 ï Cambondo water mine 

There is a close correlation between lithology and the potential vulnerability of aquifers 

to pollution. As in the case of hydrogeology interest of the geological formations, both 

fractured and porous aquifers have their vulnerability to pollution dependent on porosity 

and permeability.  

The more intense fracturing of crystalline rocks and compact sedimentary rocks, the 

greater the infiltration and mobilization of pollutants in-depth, and, therefore, the greater 

the likelihood of a groundwater body being polluted.  

Therefore, considering the geology encompassed by the Project, it is possible to 

consider groundwater has having low to variable vulnerability to pollution. 
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6.6. Natural disasters 

6.6.1. Introduction 

This chapter provides a characterization of the potential natural disasters that could 

affect the project development. The description is based on the available technical, 

scientific, and cartographic data and information, such as ñThinkHazard!ò a risk tool 

developed by the Global Facility for Disaster Reduction and Recovery (GFDRR). 

Considering the Projectôs nature ï the installation of transmission lines between Malanje 

and Xá-Muteba and substations ï the present environmental assessment considers the 

following natural disasters: 

¶ Seismicity; 

¶ Slope instability; 

¶ River Floods; 

¶ Wildfires. 

 

6.6.2. Seismicity 

Angola is in the Southwestern African Plate, in a region with little seismicity activity. 

The largest known earthquake had a magnitude of 6.0 Ms, while events with magnitudes 

of 4.5 Ms have a return period of about 10 years. Events with magnitude of 5 Ms and 

above occur with a return period of about 20 years (Neto, Fran­a, Condori, SantôAnna 

Marotta, & Chimpliganond, 2018).  

Overall, according to the risk tool ñThinkHazard!ò, Angola is classified as having a 

medium earthquake hazard. Regarding Malanje and Lunda Norte, the risk tool identifies 

both provinces as having a very low earthquake risk, which means that there is less 

than a two per cent chance of potentially damaging earthquakes occurring in the project 

area over the next 50 years. The classification of Angola and the municipalities covered 

by the project is shown in Figure 34 and Figure 35. 
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Source: (GFDRR, 2023)  
Red circle indicates approximate project area 

Figure 34 ï Seismic map of Angola 

 

  
Source: (GFDRR, 2023)  

Figure 35 ï Seismic map of municipalities encompassed by the Project 
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6.6.3. Slope instability 

Overall, landslide susceptibility varies across the country (as shown in Figure 36). This 

variation depends on the geological and soil characteristics of the slopes, rainfall 

patterns, slope gradient, land cover and seismic activity. 

In the case of the provinces encompassed by the project, the susceptibility to landslides 

is low in the district of Malanje and very low in Lunda Norte. However, considering the 

municipalities affected by the project (Malanje, Mucari, Quela and Xá-Muteba), it is 

understood that the slope instability is classified as very low in the Project's area of 

influence (Figure 37), with an annual frequency per km2 (1×10-4), of 1.8 to 3.2, according 

to (GFDRR, 2023). 

In areas where slopes can reach a gradient of more than 25%, there can be greater 

susceptibility to landslides. Considering the slope analysis carried out in Chapter 6.3, it 

can be verified that less than 1% of the project area has steep slopes (>25% gradient). 

Therefore, considering the slope analysis, although in general the probability of 

occurrence of this event is low, the section of the transmission line with the highest 

landslide susceptibility occurs between the Malanje Plateau and the Cassange Basin. 

 
 

Source: (GFDRR, 2023)  
Red circle indicates approximate project area 

Figure 36 ï Landslide hazard of Angola 
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Source: (GFDRR, 2023) 

Figure 37 ï Landslide hazard level of municipalities encompassed by the Project 

 

6.6.4. River floods 

The occurrence of river floods is likely to cause damage to properties and infrastructures. 

Being much more frequent during the rainy season, these events are directly associated 

with the amount of rainfall over a short period of time. 

Overall, most of the country is at high risk of river flooding (as shown in Figure 38), which 

means that the estimated frequency of potentially damaging and fatal river floods is at 

least once in the next 10 years. 

In line with the country's scenario, the susceptibility of both provinces (Malanje and 

Lunda Norte) is also classified as high. From the municipal perspective, according to the 

"ThinkHazard!" risk classification, the municipalities of Malanje, Quela and Xá-Muteba 

are classified as having high susceptibility, and Mucari as medium with a 50-year return 

period (Figure 39).  

However, according to the characterization of surface water resources and the project 

design, it is noted that: 

¶ The project infrastructure intersects several watercourses; however, the 

transmission line towers are at distances of more than 100 meters. 

Therefore, given that the towers are not in the vicinity of watercourses, the exposure and 

vulnerability of the project infrastructure to river flooding is insignificant. 
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Source: (GFDRR, 2023)  

Yellow circle indicates approximate project area 

Figure 38 ï River flood hazard level of Angola 

  

Source: (GFDRR, 2023)  

Figure 39 ï River flood hazard level of municipalities encompassed by the Project 
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6.6.5. Wildfires 

Large forest fires are not an uncommon hazard in the project area, as local inhabitants 

use the flames to produce charcoal from trees in the Miombo forest. An event of this 

nature, depending on the weather conditions, can spread uncontrollably, impacting the 

integrity of the infrastructures. 

In Angola, the entire country is considered to have a high risk of wildfires (as shown in 

Figure 40). According to the risk tool, this implies that there is a greater than 50% 

probability of encountering weather conditions that could support a significant wildfire 

that is likely to cause significant damage to life and property in a given year. 

In line with the country's scenario, the susceptibility of both provinces (Malanje and 

Lunda Norte) is also classified as high. This classification is also echoed at the level of 

the municipalities, all of which are classified as being at high risk (Figure 41). Therefore, 

the occurrence of this risk must be considered when implementing this project (for the 

project planning decisions, project design, construction, and emergency response 

planning methods). 

 

 
Source: (GFDRR, 2023)  

Yellow circle indicates approximate project area 

Figure 40 ï Wildfire hazard level of Angola 
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Source: (GFDRR, 2023)  

Figure 41 ï Wildfire hazard level of municipalities encompassed by the Project 

 

6.6.6. Summary 

The above characterization identifies potential natural disasters with different 

probabilities of occurrence and levels of risk that, once occurring, may endanger the 

reliable operation of the electricity grid. Therefore, it's worth noting that the development 

of the Project must consider the above factors and seek to minimize the potential 

influence of natural disasters on the Project's infrastructure. 

The following table summarizes the potential influence of natural disasters on Project 

infrastructure. 
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Table 29 ï Potential influence of natural disasters on project infrastructure 

Natural 

Hazard 
Probability of occurrence Main potential impacts 

Seismicity 

<2% chance of potentially damaging 

earthquakes occurring in the next 50 

years. 

¶ Transmission towers may become 

unstable, fall or cause overhead 

lines to sag (may lead to failure of 

the tower foundation); 

¶ Damage to structures and 

equipment. 

Slope 

Instability 

A potential annual frequency per km2 

(1×10-4) of 1.8 to 3.2.  

However, between Malanje Plateau 

and Cassange Basin (where the 

slopes are greater than 25%) the 

likelihood of occurrence is greatest. 

River 

Floods 

10-year return period for Malanje, 

Quela and Xá-Muteba, and 50-year 

return period for Mucari. 

The occurrence of this hazard must be 

considered during the development 

process of the project. 

Wildfires 

>50% probability of a significant forest 

fire occurring in a given year. 

Potentially, the disaster that could 

have the greatest influence on the 

project infrastructure functioning. 

¶ Trip fault of transmission line ï 

due to external insulation and air 

gap discharges; 

¶ Reclosing usually fails under 

wildfire conditions; 

¶ Damage to structures and 

equipment. 
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6.7. Surface water resources 

6.7.1. Introduction 

This section presents the characterization of the surface water resources in the projectôs 

areas of influence, including the following issues: 

¶ Hydrology; 

¶  Floods and droughts; 

¶  Water use; 

¶  Water quality. 

This characterization is based on information from Angolaôs Hydrographic Map (INRH, 

2020), the National Water Plan ï PNA (INRH, 2016) ï, the National Strategic Programme 

for Water 2013-2017 (Government of Angola, 2013), the General Plan for the 

Development and Use of Water Resources in the Kwanza Hydrographic Basin ï 

PGDURHBH Kwanza (INRH, 2022) ï and other relevant bibliography. No primary 

baseline data were collected, given the type of project and the nature of the intersection 

with the watercourses ï the towers of the transmission line will be located more than 100 

meters from watercourses. 

 

6.7.2. Hydrology 

The projectôs area of influence crosses the Mid Kwanza hydrographic unit, in Malanje 

province, and the Cuango hydrographic unit, in Malanje and Lunda North provinces 

(Figure 42). The Mid Kwanza River (sub)basin is part of the Kwanza hydrographic region, 

which drains to the Atlantic Ocean, while the Cuango river basin belongs to the 

transnational Congo/Zaire hydrographic region, draining to the Congo River (INRH, 

2020). 
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Source: Adapted from (INRH, 2020)  

Figure 42 ï Project location and areas of influence over the hydrographic network, 

including hydrographic units (red dashed lines) and regions (grey lines) 

Kwanza river is the longest developing exclusively in Angola, and its basin/region is also 

entirely within national territory, covering a drainage area of 151,397 km2; these features, 

along with its location in the centre of the country, opening towards the Atlantic close to 

the capital Luanda, explain its high strategic and economic importance for the country 

(INRH, 2022). Its spring is in Mumbué, Municipality of Chitembo, Bié Province, in the 

Central Highlands of Angola, heads north for the first 300 km, then turns north-westward 

until it reaches its mouth in the Atlantic Ocean, in the boundary between the 

Municipalities of Quiçama and Belas, in the Province of Luanda, about 55 km south of 

the Capital (Figure 43). 
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 Source: (INRH, 2022) 

Figure 43 ï National context of the Kwanza river hydrographic basin / region and other 

hydrographic regions such as Zaire/Congo river basin 

The Projectôs DAI intersects the basin/region near the city of Malanje, crossing the main 

tributaries of Cuiji, Luximbe and the Malanje river. These tributaries are inserted in the 

Mid Kwanza hydrographic unit, which is the area of the basin defined upstream of the 

Cambambe Dam and downstream of the Luando river confluence. 

Congo river has its origin in the Republic of Zambia and runs approximately 4700 km 

until it flows into the Atlantic Ocean in a wide estuary in the Republic of Angola, where it 
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is called Zaire river; the Congo/Zaire river basin/region, shared by ten other countries 

besides Angola, has an approximate area of 3,699,100 km2, of which 93,300 km2 in 

Angolan territory (Figure 44), intersecting the provinces of Zaire, Uíge, Malanje, Lunda 

North and South (INRH, 2023). Cuango river is its affluent, having its spring in the 

municipality of Cacolo, Lunda South province, flowing north between the provinces of 

Lunda South and North and Malanje (Figure 42), then serving as the border with the 

Democratic Republic of Congo, and eventually entering this country, joining the Kassai 

river near the city of Bandundu, before flowing into the Congo River. 

Source: (INRH, 2020)   

Figure 44 ï Distribution of the hydrographic network by hydrographic unit in Congo/Zaire 

hydrographic region 
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In Cuango hydrographic unit, the projectôs area of influence intersects Lui, Luare, Lugiri 

and Cassanza rivers, among other. 

 Source: Nemus, 2023 

Figure 45 ï Lui river (affluent of Cuango river), 1km North of the project towers 280-281  

Crossings of water courses by the project lines are shown in the following picture and 

include Luximbe river (crossing no. 1, between towers 75 and 76), unidentified streams 

(crossings no. 2 to no. 8) and Lui river (crossing no. 9, between towers 346 and 347). 
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 Source: Adapted from (INRH, 2020) 

Figure 46 ï Project implementation and areas of influence over the hydrographic 

network, highlighting the intersections (crossings) between both 

Cuango hydrographic unit has one of the highest values of average annual rainfall and 

runoff in the country (INRH, 2016); though lower, the mean annual runoff/flow in the Mid 

Kwanza is also above the average for the entire country, which is 150 mm (Government 

of Angola, 2013). The main characteristics of the hydrographic units in the projectôs area 

of influence are presented in the following table. 

Table 30 ï Main characteristics of the hydrographic units in the projectôs area of 

influence 

Source: (Government of Angola, 2013) 

Hydrographic 

Unit 
Area (km2) 

Mean 

annual 

rainfall (mm) 

Flow (mm) 

Mean year Dry year 
Very dry 

year 

Mid Kwanza 27,710 1138 168 110 79 

Cuango 132,978 1406 250 169 126 






























































































































































































































































































































































































































































































































































































































































































































