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PROJECT 

Countries : MULTINATIONAL CHAD-CAMEROON 

Project Number : P-Z1-FA0-072 

Department : RDGC                                               Division: RDGC.1 

     

1. INTRODUCTION 

This document is the Environmental and Social Impact Assessment (ESIA) Summary of the Chad-

Cameroon 225 kV Electrical Grid Interconnection and Rural Electrification Project. The project 

ESIAs were prepared in May 2017. This ESIA Summary was prepared in accordance with the 

environmental and social impact assessment requirements of Chad and Cameroon and those of the 

Integrated Safeguards System (ISS) of the African Development Bank (AfDB) for Category 1 

projects. The document first presents the project description and rationale, and then Chad’s and 

Cameroon’s legal and institutional framework. It also describes the project’s major environmental 

conditions and compares the technical, economic, environmental and social feasibility options. The 

environmental and social impacts have been summarized and the inevitable impacts during the 

preparation, construction and operation phases of the electric power transmission line and the 

electrification of neighbouring localities identified. Project benefit enhancement and/or negative 

impact prevention and mitigation measures, as well as the monitoring programme, have been 

presented in the document. The public consultations held as well as supplementary project initiatives 

have been presented. The conclusion contains project acceptability. 

2. PROJECT DESCRIPTION AND RATIONALE  

The Chad-Cameroon 225 kV Electrical Grid Interconnection Project is in line with the priority 

projects of the Central Africa Power Pool (CAPP). The main project objective is to contribute to 

strengthening electric power exchanges for enhancing the power potential of Member States of the 

Economic Community of Central African States (ECCAS) as well as that of the populations of Chad 

and Cameroon. These two countries are facing major economic and social development difficulties 

which have been exacerbated by structural deficits and very high energy costs. Though the two 

countries have a substantial energy resource potential, their electricity access rates are still low. 

Against this backdrop, the Governments of Cameroon and Chad signed a protocol agreement in 

October 2007 to implement the Chad-Cameroon Electrical Grid Interconnection Project. This 

project comprises two components, namely: (1) the Construction of a 225 kV High-Voltage (HV) 

Transmission Line to channel electric power between Chad and Cameroon. It extends over a 

distance of 1 024 kilometres, of which 786 kilometres in Cameroon and 238 kilometres in Chad. It 

will cross 7 high-voltage (HV) transformer substations located in Ngaoundéré (Adamaoua 

Region), Lagdo (North Region) and Maroua (Far-North Region) in Cameroon, and Bongor and 

Guelendeng (Mayo-Kebbi East Region), Kousséri (Far-North Region) and Gassi (N’Djamena 

Region) in Chad; and (2) the Construction of Rural Electrification Infrastructure in 478 villages 

(409 in Cameroon and 69 in Chad) located along this HV transmission line and on a 25-kilometre 

corridor on either side of the HV transmission line. Electricity will be supplied to these rural 

localities through 15 kV to 30 kV medium-voltage (MV) transmission lines connected to 225 kV 

substations and a low-voltage (LV) network.  

The project will help to maintain the electric power supply and demand equilibrium of the two 

countries, but also to significantly reduce annual power generation costs. For Chad, such reduction 

would be particularly the result of the replacement of costly thermal power with less costly 

hydroelectric power. The project will also generate considerable socio-economic benefits for both 

countries, thus contributing to improving the people’s living conditions. 

The total project cost is estimated at EUR 425 million. 
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3. POLICY, LEGAL, ADMINISTRATIVE AND INSTITUTIONAL FRAMEWORK 

3.1 GENERAL FRAMEWORK 

The policy framework of the power project includes the environmental and social policies of 

institutions such as the African Development Bank, the Economic Community of Central African 

States (ECCAS) and the Central Africa Power Pool (CAPP), as well as the policies in force in 

Cameroon and Chad. The legal framework comprises the main legal, environmental and social 

instruments promulgated by both countries. It also includes the relevant international conventions 

acceded to by the two countries. 

3.2  POLICY FRAMEWORK  

The Governments of both countries signed two protocol agreements in Yaounde: (i) on 23 October 

2007, to connect the electrical grids of the two countries and electrify cross-border towns and 

localities; and (ii) on 10 February 2009, to set up an Inter-State Steering Committee to oversee the 

implementation of the Chad-Cameroon Electrical Grid Interconnection and Cross-border Towns 

and Localities Electrification Project.   

3.2.1 Cameroon 

Cameroon has adopted policies, programmes, action plans and laws relating to the protection of the 

environment and development of natural resources. These instruments include the: (i) National 

Environmental Management Plan adopted during the broad-based national consultation held in 

March 1996, which is reviewed every five years; (ii) National Environment and Sustainable 

Development Fund (FONEDD) to finance the implementation of the National Environmental 

Management Plan; and (iii) National Regional Development Plan (SNAT). 

3.2.2 Chad 

Chad’s environmental policy is based on the Constitution, the Regulatory Framework and key tools 

which include national programmes such as the National Environmental Action Programme 

(PNAE) comprising the National Desertification Control Action Programme (PAN/LD), the 

National Climate Change Adaptation Programme (PNACC) and the Chad National Sustainable 

Development Strategy (SNDDT). 

3.2.3 African Development Bank 

In December 2013, the AfDB adopted its Integrated Safeguards System (ISS) to strengthen and 

modernize the environmental and social safeguards in force. The system hinges on previous 

safeguard policies. The objectives of the ISS are to: (i) better align the safeguards with the Bank’s 

new policies and strategies; (ii) adopt good international practices, including on climate change; (iii) 

adapt policies to an evolving range of lending products and innovative financing modalities; (iv) 

work toward greater harmonization of safeguard practices across multilateral finance institutions; 

(v) tailor safeguard approaches to different clients with varying capacities; and (vi) improve internal 

processes and resource allocation. 

3.3 LEGAL FRAMEWORK  

ECCAS adopted a General Environmental and Natural Resources Management Policy by Decision 

No. 25/CEEAC/CCEG/XVII/07 of 30 October 2007. 

Regarding compliance with AfDB’s ISS Operational Safeguards (OSs), the two countries have 

adopted regulatory instruments that meet OS requirements. These include:  

OS1: (A) in Cameroon: Law No. 96/12 of 5 August 1996 instituting the Framework Law on 

Environmental Management; Decree No. 94/259/PM of 31 May 1994 establishing a National 

Environment and Sustainable Development Advisory Commission; Decree No. 2013/171/PM of 14 

February 2013 laying down conditions for the conduct of environmental and social impact 
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assessments and specifying the role of the Cameroonian Government in project environmental 

surveillance and monitoring; Order No. 1/MINEPDED of 9 February 2016 defining the different 

categories of operations whose implementation is subject to a strategic environmental impact 

assessment or an environmental and social impact assessment; and Order No. 4/MINEP of 3 July 

2007 laying down the conditions for approving consulting firms for the conduct of environmental 

impact assessments and environmental audits. (B) In Chad: Constitutional Act No. 8/PR/2005; Law 

No. 14/PR/98 laying down the general principles of environmental protection; Law No. 2/PR/2000 

of 16 February 2000 laying down the rules and regulations of regional and local authorities (RLAs); 

Decree No. 630/PR/PM/MEERH/2010 of 4 August regulating the conduct of environmental impact 

assessments (EIAs); and Order No. 39/PR/MERH/SG/DGE/DEELCPN/2012 of 29 November 2012 

instituting general guidelines on the conduct of environmental impact assessments. 

OS2: has references: (A) in Cameroon, in Ordinance Nos. 74/1 and 74/2 of 6 July 1974 laying 

down rules governing land tenure and State land; Law No. 85/9 of 4 July 1985 relating to 

expropriation for public purposes and conditions of compensation; Decree No. 87/1872/of 16 

December 1987 laying down the conditions for implementing Law No. 85/9 of 4 July 1985; Decree 

No. 2003/418/PM of 25 February 2003 fixing the rates of compensation payable to owners of  

property, planted crops and trees destroyed for public purposes; Decree No. 2014/3211/PM of 29 

September 2014 fixing the minimum prices for transactions relating to private State land. (B) In 

Chad, in Law Nos. 23, 24 and 25 of 22 July 1967 laying down rules governing land tenure and State 

land. They govern respectively the status of State land, the land tenure system, customary land 

rights, and limits on land rights. 

OS3: (A) in Cameroon, relates to Law No. 94/1 of 20 January 1994 laying down forestry, wildlife 

and fisheries regulations which is mainly devoted to nature, wildlife and biodiversity protection; 

Decree No. 2012/2809/PM of 26 September 2012 laying down the conditions for sorting, collecting, 

storing, transporting, recovering, recycling, treating and disposing of waste; Law No. 98/5 of 14 

April 1998 laying down regulations governing water and forest resources; Law No. 98/5 of 14 April 

1998 laying down regulations governing water resources and provisions to safeguard the principles 

of environmental management and public health protection. (B) In  Chad: Law No. 14/PR/2008 of 

10 June 2008 laying down the legal framework of forests, wildlife and fishery resources, which 

specifies the provisions of Law No. 14/PR/1998 concerning support to issues of desertification, 

biodiversity conservation and reduction of greenhouse gas emissions; and Law No. 16/PR/99 

instituting the Water Code.  

OS4: (A) in Cameroon, is covered by the standards established by: Law No.  89/27 of 29 December 

1989 on toxic and hazardous waste; Law No. 98/5 of 14 April 1998 laying down regulations 

governing water and forest resources; and (B) in Chad: Law No. 11/PR/95 instituting the Mining 

Code; and Law No. 16/PR/99 instituting the Water Code. 

OS5: is covered (A) in Cameroon, by Law No. 92/7 of 14 August 1992 on the Labour Code, as 

well as ILO Convention 167 concerning Safety and Health in Construction; and (B) in Chad by 

Law No. 38/PR/96 of 11 December 1996 on the Labour Code; Law No. 14/PR/2009 instituting the 

Hygiene Code in the Republic of Chad; and Law No. 19/PR/2007 of 15 November 2007 on 

HIV/AIDS/STI control and protection of the rights of people living with HIV/AIDS.  

The respective ministries in charge of the environment in Cameroon (the Ministry of Environment, 

Nature Protection and Sustainable Development – MINEPDED) and Chad (the Ministry of 

Environment and Fisheries – MEP) comprise various directorates (DGE, DGFO and DGF in 

Cameroon, and DGE, DFLCD and DPNRFC in Chad) and collaborate with various bodies, 

particularly the National Environment and Sustainable Development Advisory Commission 

(CNCEDD) in Cameroon and the National High Committee for the Environment (HCNE) in Chad. 

They are responsible for monitoring environment protection and pollution and implementing 

environmental policies.  
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3.4 INSTITUTIONAL FRAMEWORK 

The implementation of the various measures set forth in the Environmental and Social Management 

Plan (ESMP) and the Environmental and Social Management Framework (ESMF) in both countries 

requires the involvement of stakeholders, including the National Electricity Transmission Company 

(SONATREL) in Cameroon and the National Electricity Company (SNE) in Chad (the respective 

delegated project owners in the two countries). The contractors as well as the 

DGE/DGF/MINEPDED in Cameroon and the DE/MEP in Chad will be expected to intervene at 

various phases and levels to make the project viable and acceptable from the environmental and 

socio-economic standpoints. Various tasks relating to the implementation of these measures will be 

entrusted to control missions (project supervision) which will perform them under the supervision 

of the Project Management Unit (PMU) established in each of the two countries. 

The main missions of the relays of the Central African Forest Commission known as National 

Coordination in Cameroon and Chad are to represent the Executive Secretariat and to coordinate 

the implementation of the Convergence Plan in the two countries. 

Furthermore, the DGE/MINEPDED in Cameroon and the DE/MEP in Chad are an integral part of 

the Inter-State Steering Committee. 

4 DESCRIPTION OF THE PROJECT ENVIRONMENT 

4.1 PROJECT IMPACT AREA 

 The project direct impact area (for 

the HV transmission line) will be the 

30-metre corridor on either side of 

the HV transmission line that is a 60-

metre-wide corridor. During the 

construction phase, this area will 

include the access roads to the 

corridor for the transportation of 

people, equipment and materials.  

The project impact area will 

include all municipal councils 

(Cameroon) and cantons (Chad) 

crossed by the HV transmission line. 

The workforce and materials needed 

for construction works will be 

obtained mainly from this area, as 

well as the villages to be covered by 

the rural electrification component of 

the project. (i) In Cameroon, the 

project impact area will cover 30 

municipal councils in 8 divisions and 

3 regions, covering 240 villages. (ii) 

In Chad, the project impact area will 

concern 9 cantons in 4 divisions and 

3 regions, covering 75 villages.  

Figure 1: Figure 1: Project Impact 

Area 
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Administrative Organization  

In both countries, regions, divisions and sub-divisions are under the authority of governors, senior 

divisional officers and sub-divisional officers respectively. These authorities represent the State 

and are responsible for the implementation of Government policies at the local level. Similarly, the 

two States acknowledge and depend on the moral authority of traditional rulers who are the 

cornerstone of social organization. Chiefdoms, which are geographical entities established along the 

line of pre-colonial micro-States, are called lamidats in the Adamaoua, North and Far-North 

Regions in Cameroon, and sultans, tribal canton heads, ethnic group heads, village chiefs and ferik 

chiefs in Chad. 

The lamidat is headed by a lamido (first-class chief). It is divided into lawanats which are in turn 

divided into djaworas headed by djaworos (village chiefs in rural areas or neighbourhood heads in 

towns). The lamido has extensive powers over his subjects, particularly regarding taxation, land 

allocation and expropriation issues. 

In Chad, traditional authorities provide assistance to government and judicial services (help to 

apprehend and hand over to administrative and judicial authorities those who commit crimes and 

offences). They also wield powers of conciliation (resolution of conflicts, collection of taxes and 

levies, etc.). 

4.2 PHYSICAL CHARACTERISTICS 

 In the PIA, the rainy season runs from April to 

October, reaching its peak in August. This 

parameter is essential for nature and humans. The 

Sahel Rain Index highlights three historical 

phases, namely the 1956 to 1969 period which was 

marked by persistent wet years, the 1969 to 1993 

period characterized by persistent dry years, and 

the 1994 to 2006 period marked by a mix of dry 

and wet years, particularly disparities between the 

eastern and western parts of the Sahel. There is 

slight rainfall in the PIA (eastern part), while 

drought persists in the western part.        

Figure 2: Trend in Water Stress over Time 

The region is prone to climate change. Strips of vegetation are dispersed here and there and it is 

difficult to predict what the structure of the environment would look like in a few decades. 

According to forecasts, the Far-North Region would be highly exposed to biotope change, unlike 

the Adamaoua Region. Average annual temperatures are expected to increase by 1 to 2.9° C by 

2060 and by 1.5 to 4.7° C by 2090. Models indicate a general increase in rainfall from September 

to November, with variations between -14 mm and +39 mm (from -6% to +26%). In addition, 

climate change projections show an increase in the frequency of blustery winds in Cameroon. 

The Bongor, Guelengdeng and N’Djamena regions have a sahelo-sudanese climate with greater 

annual evaporation than precipitation (BSh), semi-arid savannah, with a dry and warm summer. 

Rainfall declines from 761 millimetres in Bongor to 481 millimetres in N’Djamena. During the dry 

season, the region experiences a hot and dry harmattan. The southern half has a Sudano-Sahel 

climate. The 600-millimetre isohyet, that is the southern limit of the transition strip between rain-

fed farming and nomadic stockbreeding, has shrunk back southward. N’Djamena is now located on 

the southern edge of the fragile sahel zone. 
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Regarding soil and vegetation, there is a drought gradient in the PIA from the south to the north 

which determines land use and causes soil erosion.  The greater part of the HV transmission line 

corridor consists of vertisols. There are strips of sandstone between Lagdo and Garoua. Rock 

outcrops are fairly prominent in the area, from south to north: (i) from Ngaoundéré: alisols, 

ferralsols, nitisols, luvisols, leptosols; (ii) from the southern part of the Bénoué park to the Bénoué 

plain: lixisols; (iii) in the Bénoué plain: fluvisols; (iv) from Bénoué plain to the limit of the PIA: 

vertisols and fluvisols. 

The relief along the corridor, from Ngaoundéré to Bongor, is as follows: (i) the Adamaoua Plateau 

which is more than 1 500 metres high; (ii) on the boundary between the Adamaoua and north 

regions, the corridor covers the area (known as Falaise which has a rugged relief marked by steep 

slopes, with soil covered by rock masses); (iii) from Garoua towards the north, there are successive 

rivers, notably rivers Bénoué, Mayo Douka, Mayo Bangaï, Mayo Oulo, and Mayo Louti; (iv) other 

relief features include the Lombel, Sorawel, Koïna Messengue, Mobono, Mobono, and Outourwa 

mountains; (v) flood-prone areas are found before and after the Maroua Bypass, Mayo Boula and 

Mayo Tsanaga. The vast flood plain of Mayo Danay is dominated by rice farms, orchards and market 

gardens, and the vast Karal production basins. In Chad, the PIA, which extends from Bongor (332 

metres high) to N’Djamena (298 metres high) is generally very flat. 

Concerning hydrography, the PIA extends over two watersheds, namely: (i) River Bénoué (a 

tributary of River Niger), with a flow of about 375 m3/s and an annual flood of 3100 m3/s; (ii) Lake 

Chad, including Adamaoua Plateau drained by River Vina and the entire Far-North Region. The 

hydrologic regime in both cases is characterized by flood and dry periods. There are two artificial 

lakes, namely: (i) the Lagdo reservoir (Bénoué plain) whose hydroelectric power plant supplies 

electricity to the Lagdo substation; and (ii) the Maga reservoir which is located along River Logone 

in the Far-North Region. These artificial lakes are prone to flooding. The Lake Chad Basin has an 

extended and shallow endorheic system (no outlet to the sea). That is why the Logone flood plains 

crossed by the transmission line are vast and have many distributaries. River Chari, which flows 

through an ancient sandy delta, is deeply embanked in its bed and scarcely overflows its banks. 

The combination of a very gentle slope downstream and high annual tropical floods upstream of the 

basin results in large flood plains which are among the largest in Africa (95 000 square kilometres 

between Bongor and N’Djamena for Chad and Cameroon). Water stagnates in these plains for 3 to 

5 months and then flows back into the rivers. The flat relief along the transmission line exposes 

some areas, particularly the villages of Tchinfoko, Goulmoun Bass, Gournaida, Makaire and Abba 

Liman to floods. The proximity of these villages to River Chari increases the probability of floods. 

4.3 BIOLOGICAL CHARACTERISTICS 

There are three distinct zones in the study area from the south to the north. These are the: (i) Sudano-

Guinean savannah woodland zone; (ii) Sudano-Sahelian savannah woodland zone; and (iii) thorn 

steppe and Sahelo-Sudanese flood-prone prairie zone. 

The dense and narrow gallery forests once located along the edges of rivers Logone and Chari in 

the regions crossed by the transmission line, which were virtually impenetrable and provided a 

habitat for numerous species, have since disappeared. 

Climate change in the Sahel zone and the felling of trees to produce and supply charcoal to 

N’Djamena led to a significant decrease in vegetation during the 1970-2013 period. Lastly, the 

eutrophication of rivers in the Lake Chad Basin and, possibly, their transition from seasonal to 

perennial rivers tend to enhance the development of Typha cover. 

Concerning biodiversity, the ecosystems of the Sudano-Sahelian and Sudano-Guinean zones in the 

study area are under serious threat of destruction (Source: WWF’s Wildfinder), while the Sahelo-

Sudanian zone is vulnerable. 
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4.3.1 Wildlife and Biodiversity  

Large wildlife has for long been successfully preserved in the northern part of Cameroon and it is 

more abundant than in neighbouring countries. According to the International Union for 

Conservation of Nature (IUCN), various emblematic species exist in two large belts where there is 

large wildlife. These are the: (i) savannah woodland belt bordering the Adamaoua Plateau, 

stretching from “the Cliff” to the Bénoué National Park; and (ii) Far-North Region, to the east and 

north of Maroua, where the Kalfou Reserve and the Waza National Park are located respectively in 

the savannah zones that are rich in acacia renowned for their high nutritional value. Yet, the Far-

North Region is one of Cameroon’s most thickly populated regions. However, large wildlife is 

absent in the sandstone basin with scanty vegetation stretching from Garoua to Maroua which is a 

highly anthropized area. Wildlife includes lions, leopards, giraffes, elephants, African hunting dogs, 

monkeys, antelopes, warthogs, hippopotamuses, reptiles (snakes and monitor lizards), buffaloes, 

rodents, etc. The presence of wild animals such as elephants and hyenas results in conflicts between 

wildlife and humans, particularly farmers (who are steadily abandoning the cultivation of cassava 

because the crop is frequently destroyed by elephants) and livestock breeders (who are facing great 

difficulty in keeping watch over their livestock at nightfall). 

At present, the population of large wildlife has significantly reduced in the project zone located in 

Chad due to the scarcity of vegetation and the replacement of wild herbivore herds by domesticated 

species (cattle, sheep, goats, and dromedaries) as well as poaching. Only hippopotamuses, and 

elephants that have a distribution area on the right bank of River Chari seem to survive. 

Under the project, special attention will be paid to giraffes and elephants because their large size 

may cause them to come into contact with machine operators. According to IUCN data, a large 

section of the transmission line route (in the north at 10° 37’ N, up to River Chari crossing) falls 

within the elephant extension area, while the southern part that extends from 10° 37’ falls within the 

giraffe redistribution area. Thus, it can be concluded that these very large animals can be found in 

the entire transmission line route in Chad, excluding N’Djamena. 

Concerning wild birds, the Logone and Chari flood plains constitute large feeding areas for some 

birds. Lake Chad is an important point on the route of trans-Saharan migratory birds, many of which 

continue their journey along these two rivers. Other species follow seasonal variations in Central 

Africa.  Censuses of water and wading birds were carried out in the Logone-Chari area in 1999-

2000 (wet year) and in February 2001 (dry year).  A total of 30 256 birds belonging to 89 species 

were recorded from January to February 1999 and 97 305 birds in February 2000, showing an 

increase since the conduct of the 1993-1995 censuses. In addition, two groups of water birds are 

particularly likely to come into contact with electricity pylons. These are Ciconiidae (storks) which 

can build large nests thereon, and Threskiornithidae (ibis) which can build large roosts and also nest 

on trees. Concerning non-aquatic birds, Accipitridae (vultures, kites, eagles, etc.) comprise various 

species that have a wingspan of more than two metres or build large nests can come into contact 

with an electric power transmission line. There are well-known cases where these birds have been 

electrocuted in the regions that have already been electrified (IUCN). 

At present, most terrestrial wildlife is concentrated in protected areas. These areas include, from 

south to north: 

(i) Bénoué National Park covering over 180 000 hectares, with an extension that is 

unrecognized at the international level. It covers a section of the national road as well 

as two villages. This extension is crossed by the interconnection line close to the 

road, as well as a section of the rural electrification network less than 1.5 km away, 

meant to connect the villages. 

(ii) Ma Mbed Park: it will not be affected by the project as its section is already being 

served by a distribution line from Maroua; 
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(iii) Kalfou Reserve located 12 kilometres to the south of the electrical interconnection 

line; 

(iv) Waza National Park which extends over 170 000 hectares. The electrical 

interconnection line passes 2.5 kilometres south-east of the Park; 

(v) Kalamaloué National Park: it covers 500 hectares and is located 13 kilometres to the 

north-west of the Kousseri substation; 

(vi) Mandelia Wildlife Reserve in Chad: the 138 000- hectare reserve was created to 

protect elephants and giraffes. It is classified under IUCN Category IV (protected 

area managed mainly for conservation purposes). The entire reserve is now located 

within the Ramsar Site comprising “the Logone flood plains and the Toupouri 

depressions”. 

(vii) Logone flood plains and the Toupouri depressions (Ramsar Site No. 1 560): almost 

the entire transmission line from Bongor to N’Djamena, up to the road crossing some 

8.2 kilometres before Koundouli, is located in or on the edge of this Ramsar site. 

This area, which extends over 2 978 900 hectares, was included in the list of 

Wetlands of International Importance or Ramsar List by Decree 

562/PR/PM/MEE/2002. 

4.4 HUMAN ENVIRONMENT 

The project will cross three regions in each of the two countries.  In Cameroon, these are the: (i) 

Adamaoua Region with a population of more than 1 million in 2010 (that is 5% of the population 

of Cameroon) and a population density of 16 inh/km2; (ii) North Region with a population of more 

than 2 million in 2010 (that is 11% of the country’s population) and a population density of 31 

inh/km2; and (iii) Far-North Region which had a population of about 3.5 million in 2010 (that is 

18% of Cameroon’s population) and a population density of 102 inhabitants per square kilometre. 

In Chad, the: (i) Mayo-Kebbi Est Region which had a population of about 775 000 in 2009 (that is 

7% of the population of Chad), with a population density of 42 inh/km2; (ii) Chari-Baguirmi Region 

whose population was about 580 000 in 2009 (that is 5% of the country’s population), with a 

population density of 12 inh/km2; and (iii) p N’Djamena Region which had a population of about 1 

million in 2009 (that is 9% of the population of Chad), with a 1 903 inh/km2 population density . 

Table 2: Population of the Project Impact Area (PIA) 

Country Region Population  Men  Women Total  
Ratio/Country 

Pop. 
Pop. 

Density/km2 

Cameroon  

Adamaoua 

Urban 204 124 202 933 407 057 I.1.1  
5.2 

I.2  

I.3  
15.9 

I.4  
Rural  296 777 311 788 608 565 

Total  500 901 514 721 1 015 622 

North 

Urban 283 294 274 714 558 008 I.4.1  
10.6 

I.5  

I.6  
31 

I.7  
Rural  733 263 758 958 1 492 221 

Total  1 016 557 1 033 672 2 050 229 

Far-North 

Urban 424 969 414 062 839 031 I.7.1  
17.9 

I.8  

I.9  
101.6 

I.10  
Rural  1 297 220 1 344 163 2 641 383 

Total  1 722 189 1 758 225 3 480 414 

Chad  

Mayo-Kebbi East  

Urban 51 369 52 505 103 874 I.10.1  
7.1 

I.11  

I.12  
42.2 

I.13  

Rural  319 245 351 032 670 277 

Total  370 614 403 537 774 151 

Chari-Baguirmi  

Urban 14 089 14 406 28 495 I.13.1  
5.3 

I.14  

I.15  
12.2 

I.16  
Rural  272 914 277 016 549 930 

Total  287 003 291 422 578 425 

N’Djamena 

Urban 506 218 445 200 951 418 I.16.1  
8.7 

I.17  

I.18  
1902.8 

I.19  

Rural  0 0 0 

Total  506 218 445 200 951 8 

 

 In Cameroon, extreme poverty prevails in the project area, particularly in rural 

areas. Two thirds of the population have been living in their area of origin for at least 
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the past 10 years. Households consist of 8 persons on average, 6 in the Adamaoua 

region and 9 in the north and far-north regions. 

 Half of the population of poor households in Cameroon live in the Far-North 

and North Regions, although these two densely populated regions account for only 

38% of the country’s population. This situation is even worse in rural areas: these 

two regions account for 14% of the country’s rural population and nearly half of its 

rural poor. The poverty level in the Adamaoua region is also high: 55% of households 

are poor and more than three quarters of households in rural areas live under 

precarious conditions.    

 Dwellings are generally organized in the form of homesteads. In rural areas, they 

consist of huts built using clay bricks with a thatched roof. In urban areas, permanent 

and semi-permanent houses which are often roofed with corrugated aluminium 

sheets are predominant. There are still marked inequalities between men and women, 

particularly regarding financial self-sufficiency, access to land, marital rights and 

participation in socio-economic and political life. 

 In Chad, there are great inequalities among the different regions and within each 

region, with a pronounced urban-rural gradient. At the country level, the incidence 

of poverty is relatively low in the N’djamena and Mayo-Kebbi East regions, and 

moderate in the Chari-Baguirmi region. Households consist of 5 to 6 persons on 

average, which is the national average. In rural areas, houses are usually built using 

clay bricks, with no covering. The main house is roofed with aluminium sheets, while 

the kitchen, sheepfold and store are thatched. Houses are organized in the form of 

circular or polygonal homesteads where the family head and his wife occupy the 

main house, while their (married) children occupy peripheral huts. In urban areas, 

particularly in big towns, houses are built using burnt clay bricks and roofed with 

aluminium sheets. 

Regarding gender issues, women, who represent nearly 51% of the population of Cameroon and 

Chad, still have a low rate of participation in national socio-economic and political life. In the 

project study area in the two countries, women’s freedom of expression in public is restricted. They 

also have limited financial autonomy. Though they farm land, men collect the profits derived from 

the sale of the crops harvested. However, they may keep the profits derived from secondary 

activities such as the preparation and sale of the local beverage or extraction and sale of peanut oil 

and shea butter. They carry out all household chores which do not yield monetary income. In rural 

areas, they are responsible for collecting firewood, fetching water, educating their children, cooking, 

transporting grain for milling, etc. Their work is not valued. Women generally have less access to 

positions of responsibility, credit, land and production assets than men. Some legislations or 

customary laws do not grant women the same rights as men, and do not guarantee them equal 

treatment in marriage, divorce and widowhood. Few women have access to family planning 

services. Low school attendance among girls is high in some parts of the country, particularly in the 

study area. More than six out of ten women have no home or land and when they do, it is mostly in 

the form of joint ownership. Despite the predominance of monogamous marriages, polygamy is 

still fairly widespread in the study area. Furthermore, in traditional societies, social values and 

norms encourage early marriage and childbearing to the extent that the recognition of a woman’s 

social status is partly related to the number of children she has.  

Land tenure: in Cameroon, two land tenure systems co-exist, namely the customary as well as the 

modern land tenure systems. The customary system is prevalent in the localities crossed by the 

Project. Traditional rulers have the power to allocate and use land and are responsible for the 

management and resolution of land disputes. The vast majority of land occupied and crossed by the 

transmission line is not registered. Land ownership is generally transferred through inheritance 

(particularly in rural areas) or purchase (particularly in peri-urban areas, as the purchase of land is 
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not a common mode of transfer of land ownership in rural areas) following the traditional ruler’s 

authorization. Farmland can be rented for seasonal farming. A woman can inherit her husband’s 

land, but few of them actually have access to landed property. By virtue of the traditional powers 

conferred on the lamibé, people are required to pay a royalty on their land. This royalty is collected 

by djaworos at the end of the month, under penalty of expropriation. In Chad, two land tenure 

systems also co-exist. These are the modern (land registration or land title) system and the customary 

(land rights) system, according to the three laws of 22 July 1967. No land title has been identified 

in the project right-of-way. However, in urban areas, most of the plots have marked boundaries. 

Land is usually transferred through inheritance (particularly in hamlets situated far from urban 

areas) or purchase (increasingly frequent mode of acquisition in the area). In the agricultural sector, 

land lending is highly developed: it is practised in almost all the localities of the PIA. This moral 

contract enables landowners who often reside in urban centres (N’Djamena, Moundou, and Bongor) 

to secure their land against illegal sale. Access to farmland can also be achieved through leasing. 

Education 

The Cameroonian educational system comprises two subsystems, namely those Francophone and 

Anglophone, and two types of schools:  public and private (lay and denominational schools). The 

system is subdivided into six levels of education as follows: (i) nursery or pre-school education; (ii) 

primary education; (iii) post-primary education; (iv) secondary (general and technical) education; 

(v) teacher training; and (vi) higher education.  

The level of school enrolmment indicators highlights the difficulty of providing basic education to 

all school-age children. In fact, 75% of children aged between 6 and 14 years attend school, 11% 

no longer attend school, and 14% have never attended school. There are wide disparities in terms of 

school enrolment: (i) school enrolment indicators are lower in rural areas than in urban areas; (ii) 

fewer girls than boys are enrolled in school and the gaps in enrolment increase according to the level 

of education; and (iii) the far-north, north and Adamaoua regions have the lowest enrolment rates. 

Most villages have a government primary school, but only a few have a secondary school 

(government high school, government secondary school or industrial and commercial technical 

college). Thus, many children are obliged to leave their parents or cover long distances every day 

to acquire secondary education. The main obstacle to efforts to provide quality education is lack of 

teachers. The Adamaoua, north and far-north regions have the highest pupil/teacher and 

student/teacher ratios in Cameroon. Lack of equipment and the low quality of buildings also 

constitute a major obstacle (the public schools of Gavé and Dogba in Mayo-Rey are built of non-

permanent materials and pupils are constantly exposed to bad weather conditions). 

The Chadian educational system comprises: (i) a formal education which includes pre-school 

education, primary education, secondary education and higher education; and (ii) an informal 

educational system comprising non-formal education (for example, literacy centres that fall under 

the public sector) and informal education. 

Although Chad has made significant progress in terms of school coverage, 60% of women and 44% 

of men all over the country have not been to school, and less than one third of school-age children 

complete primary school. This situation also obtains in the PIA where the vast majority of people 

cannot read or write.  

Concerning health in Cameroon and Chad, only a few villages in the project area have a health 

centre. These centres, particularly those in rural areas, lack medicines and skilled personnel, 

obliging inhabitants to travel to big towns (Ngaoundéré, Garoua or Maroua) for medical treatment. 

There are hospitals and health centres in Bongor, Guelendeng, Mandelia and N’Djamena (although 

they often lack appropriate facilities for certain medical interventions). The limited accessibility to 

public services is a major obstacle to their use by the population.  
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Regarding access to drinking water, despite the hydrographic potential of the area, its inhabitants 

face difficulties in gaining access to drinking water. Less than 30% of households in Cameroon and 

nearly 50% in Chad have access to drinking water. In Cameroon, drinking water supply (DWS) 

facilities are limited and often defective. Women and children are obliged to cover long distances 

and spend a lot of time each day to fetch water because of the remoteness of water supply points. 

The lack of access to drinking water supply is compounded by drought, which causes wells to dry 

up, particularly in the north and far-north regions, whereas in Chad, almost all villages have a 

manually operated borehole, often constructed with Government support. 

As regards access to information and communication technologies (ICT), four mobile 

telephony operators are active in the Cameroonian section of the PIA. In 2013, the mobile 

telephone coverage rate was 75% in the Adamaoua and 87% in the north and far-north regions, 

against a national coverage rate of 83%. The lack of electric power in most localities greatly limits 

the population’s access to information and communication technologies. In Chad, mobile telephony 

is now the most widely used means of communication. It is fast replacing the radio which was the 

main means of information a few years ago. 

Concerning access to electricity, paradoxically, it is in the north and far-north Sahelian regions 

where trees are scarce, that most households depend on wood as source of energy for cooking. The 

regions crosssed by the project have the lowest access rate to electricity: 14% in the far-north region, 

18% in the north region, 25% in the east region, and 29% in the Adamaoua region. In the study area, 

electrification is limited to urban areas and, to a lesser extent, peri-urban areas. Power cuts, which 

are frequent, may last several days or even weeks. Rural areas, with the exception of a few villages, 

have no electricity. The inhabitants of these areas use torchlights and hurricane lamps, as well as 

solar lamps for lighting, while some villages have generators. Lack of electricity hinders the 

economic development of the rural areas. In spite of recent improvements, electricity is still a luxury 

for Chadian households. Flashlights, followed by kerosene lamps, generators and electricity are the 

main source of light. Almost all households use solid fuel, especially firewood (or charcoal, 

particularly for city dwellers) for cooking.  

At present, the PIA does not benefit from rural electrification. Towns such as Bongor, Guelendeng, 

Mandelia and N’Djamena use solar or thermal power plants for power supply, but their capacity to 

meet demand is relatively low, as evidenced by frequent power cuts in the localities.  

Main activities: 76% of the population are engaged in farming and stockbreeding, which are the 

two main economic activities in the PIA in Cameroon and Chad. They are facilitated by the 

presence of many non-flood areas and a few lowlands, which are highly appreciated by the 

population. In addition to these two main activities are various other income-generating activities 

for the population, particularly in the handicrafts, petty trade and services sectors. Some industrial 

companies are also located in the PIA.  

Regarding agriculture, market gardening is widely practised. The main food crops cultivated are 

maize, red millet, rice, cassava, cowpeas, soybeans, fonio, sorghum, yams, potatoes, sweet potatoes, 

groundnuts, okra, tomatoes, sesame, cocoyams, eggplants, pepper, white millet, peas (or bambara 

peas), cucumber, watermelons and onions. The most common farming technique is slash-and-burn 

cultivation. The agricultural workforce is made up mainly of family members and the rudimentary 

implements used do not make it possible to cultivate large areas or produce large quantities of crops. 

Farming is carried out to produce food for household consumption including during the lean season. 

There are many orchards, especially along mayos and in the lowlands. They mainly consist of 

pawpaw and mango trees, but also guava, lemon, avocado, cashew and palm trees as well as acacia 

for the production of gum arabic. Cotton is the main cash crop. However, the population is 

increasingly losing interest in the cultivation of cotton and switching over to food crops, due to the 

sharp fall in cotton prices. Community forests mainly consist of neem and eucalyptus trees. 

Agricultural products are mainly processed using traditional methods. Flour is produced from corn 

and cassava. Women process red millet to produce the local beer known as bili bili. The inhabitants 

also produce neem oil which is extracted from the neem fruit seeds and renowned for its therapeutic 
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properties, as well as shea butter. There are a few industries which are specialized in the processing 

and export of agri-food products.  

Stockbreeding is mainly concentrated in the northern part of the project area. The main animals 

include cattle (sedentary extensive production system) and small ruminants (goats and sheep 

through the semi-extensive production system). The animals are fed with remains of cowpea or 

millet and are taken out to pasture during the day. Extensive transhuman stockbreeding is carried 

out together with sedentary stockbreeding. The main potential of the localities is the availability of 

fodder, agricultural residues and water. However, low rainfall, coupled with bush fires, result in 

meager pasture production. Stockbreeders also face difficulties in keeping watch over their cattle at 

night due to the presence of hyenas. Nationally, the three northern regions play an important role in 

these sub-sectors. Poultry farming (semi-extensive breeding of chicken and ducks) is also 

widespread and usually intended for on-farm-consumption. To a lesser extent, the population rear 

pigs and donkeys. The Toupouri ethnic group breeds dogs mainly for consumption, but also for 

sale. Fish farming is carried out in Mayo-Rey Division (north region) and Logone-and-Chari 

Division (far-north region) because of their proximity to water sources. 

Other Sources of Income for the Population 

Other sources of income and means of livelihood include: (i) petty trade and services through: 

hardware stores, provision stores, fuel stalls, restaurants and hotels, drinking spots, tea rooms owing 

to the fact that tea drinking is popular in the Chadian section of the PIA, hairdressing saloons, 

butcher shops, “call boxes”, transport services (motorcycle taxis and taxis) and farm equipment 

rental; (ii) handicrafts, particularly forging, pottery, needlework, basketwork, shoe-making, 

tanning, joinery and carpentry, as well as the production and sale of neem oil, shea butter and 

traditional beverages; (iii) natural resource exploitation: harvesting and sale of firewood, hunting, 

fishing, harvesting and sale of medicinal plants, collecting and sale of sand, and gold washing; and 

(iv) tourism: the northern regions have museums, tourist sites, hotels and tourist agencies. Until 

recently, tourism was a major activity in these regions, especially in the far-north region where the 

Waza National Park is located. However, this sector collapsed due to growing insecurity in the area. 

Cultural and Religious Heritage 

Intensive scientific research has been carried out in the ancient Lake Chad region located near 

N’Djamena. More than 350 protohistoric sites associated with Sao culture have been indexed.  

These sites are actually artificial hills in the form of knolls 1 to 10 metres high; they are the result 

of the accumulation of materials from the successive destruction of terra Cota housing. 

Archaeological excavations have led to the discovery of many terracotta elements such as funerary 

jars, coins, pipes, hunting gear, jewellery, as well as animal and human figurines. Though the Sao 

practised metallic art, the vestiges are rare. Nevertheless, bronze and copper jewels such as bracelets, 

necklaces, rings, ear and ankle rings, threads, labrets and pendants (often zoomorphic, with the head 

of a gazelle, duck or crocodile) have been found in funeral urns. Although no vestige has been found 

on the transmission line corridor, special care should be taken as all kinds of archaeological vestiges 

as well as cemeteries, isolated tombs, sacred spaces, etc. can be discovered along this corridor.  

In the Cameroonian section of the PIA, the Adamaoua, north and far-north regions respectively had 

29, 1 and 146 cultural sites, out of a total of 1 472 nationwide in 2013. These include: (i) the Bidzar 

engravings located in the north region which are a unique work of art in Cameroon. No equivalent 

has been found in the country to date; (ii) the Kola Gorge located some ten kilometres from Guider 

and three kilometres from the future power transmission line is one of the major natural attractions 

in the north region; (iii) there are sacred sites and trees in rural areas in the PIA. These are large 

trees under which village “elders” gathered to take important decisions. Some rituals (for example, 

animal sacrifice) are performed at these sites to solicit the help of ancestors in solving problems 

confronting the community (absence of rain, poor harvests, etc.). To fell these trees, a special 
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ceremony must be performed. Furthermore, some trees such as tamarind, shade and baobab trees, 

which are not necessarily sacred, have a strong cultural significance.  

4.5    SUMMARY OF ISSUES AND SENSITIVITY OF THE ENVIRONMENT IN THE PIA 

The aspects identified regarding the sensitivity of the environment to the negative impacts of the 

construction of the HV transmission line and substations raise the following very major 

environmental and social issues: 

(i) clearing of the 60-metre strip (30 metres on either side of the road) will affect 

woodlands, forestry resources, avifauna, ecological continuity and, to a lesser extent, 

primates and large animals like giraffes and elephants; 

(ii) encroachment on the Bénoué National Park, the Ma Mbed Mbed National Park, the 

Kalfou Reserve, and the Waza National Park in Cameroon, and the Mandélia 

National Park (wild life) in Chad, the Logone floodplains and the Toupouri 

depressions (Ramsar site); 

(iii) generation of various types of pollution and waste;  

(iv) modification of landscapes; 

(v) degradation of the living environment and village surroundings. 

Regarding land tenure and social cohesion: 

(vi)  the expropriation of developed plots or building areas, population displacement, loss 

of various assets and socio-economic damages such as loss of fruit trees, farmlands, 

buildings and community infrastructure, but also user rights to be redefined, which 

constitute a potential risk of tension; 

(vii) the occupation of agricultural lands, causing economic losses; 

(viii) destruction of graves and sacred sites; 

(ix) risk of the spread of STI/HIV/AIDS due to the arrival of a large number of workers 

who are non-natives of the area. 

Key issues during the operation of facilities will include: 

(x) increased pollution due to environmental contamination by herbicides, or the burning 

of woody debris ensuing from periodic corridor maintenance clearing; 

(xi)  increased disconcertion of wildlife habitats due to many access roads. 

Expectations include:  

(xii) contributing to strengthening electrical energy exchanges in the sub-region and 

improving the population’s access to electricity; 

(xiii) creation of many jobs and economic opportunities for subcontracting and generated 

by the project (indirect jobs) through sustainable development at the local and 

regional levels; 

(xiv) salvaging of wood resources by the population; 

(xv) construction of access roads (substations and transmission lines); 

(xvi) establishment of a bush fire buffer zone; 

(xvii) impacts of grazing and transhumance routes on ecosystem services.  
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5 PROJECT OPTION PRESENTATION AND SELECTION  

5.1 WITHOUT-PROJECT SITUATION 

The without-project option would be an impediment to the economic and social development of 

Cameroon and Chad. These two countries are confronted with the problem of chronic power 

shortages. The construction of this electricity interconnection line, which is a major infrastructure 

within the overall framework of the interconnection of the electrical grids of ECCAS member 

countries, will help to provide more reliable energy at more affordable prices in the two countries 

where current electricity access rates are very low and, thus, promote sustainable economic 

development. 

5.2 PROJECT ALTERNATIVES 

Environmental and social issues have been considered and as a primary measure, the ESIAs were 

conducted in an iterative manner with the pre-final design engineering study (APD) on the: (i) 

determination of the transmission line route, avoidance of protected sites and conduct of the 

topographic surveys of the transmission line; (ii) selection of substation sites with minor 

environmental and social impacts; and (iii) linking of major highways to transmission line corridors. 

The following criteria were used to compare the advantages and disadvantages of the alternatives 

explored on the corridor (right-of-way): 

 number of facilities (dwellings, sacred and cultural sites, shops, etc.); 

 areas under cultivation; 

 density and nature of vegetation; 

 the Bénoué National Park, the Ma Mbed Mbed National Park, the Kalfou Reserve, 

and the Waza National Park in Cameroon, as well as the Mandelia National Park 

(Wildlife Reserve) and the Logone floodplains in Chad; 

 interference of existing transmission lines; 

 rivers and water bodies; 

 accessibility of the areas crossed.  

Two route strips from Maroua were thus analysed: (i) Alternative 2A, initial alignment which is 140 

kilometres long to Mogroum through Lake Maga; and (ii) Alternative 2B which is 238 kilometres 

long through Yagoua and Bongor. 

Alternative 2C which was initially envisaged, was quickly abandoned because the route was longer, 

had more environmental and social impacts, and it would not have been possible to reach a critical 

number of villages to be provided with electricity.  

The optimization of the transmission line strip was done based on the cross analysis of technical, 

environmental, social and economic criteria. Many iterations helped to determine the optimal route 

and to locate the 7 transformer stations. Their environmental and social impacts were identified 

throughout the transmission line and in the rights-of-way of the facilities (substations) to be 

constructed. The table below presents a summary of the assessment of the alternatives. 
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Table 4: Matrix of Assessment of Impacts by Route and Substation Alternatives 

Assessment of Impacts on: 
Route 2A Route 2B 

A B C N A B C N 

Biophysical environment 

Protected area A         B     

Wetland     C     B     

Gallery forest   B     A       

Erosion hazard and soil degradation zone      C     B     

Orchards    B       B     

Protected area buffer zone A       A       

Biodiversity protection zone    B     A       

Socio-economic environment 

Dense settlement area   B       B     

Rural electrification    B     A     P 

Cultural, religious and historical sites A       A     P 

Tourist sites   B       B     

Farming activities   B       B     

Road infrastructure   B   P   B   P 

Stockbreeding activities   B     A       

 

A Minor negative impact 

B Moderate negative impact 

C Major negative impact  

P Positive impact 

5.3 PROJECT ALTERNATIVE CHOSEN 

Following the criteria described and the related weightings, the choice of a land strip with the least 

impact was determined. It takes into account the positioning of the 7 transformer stations. 

The proposed structures include high-voltage overload lines and high-voltage transformer 

substations. The project also has a rural electrification component which will be implemented in 

each of the two countries and is the subject of an environmental and social impact assessment.  

The Electrical Interconnection Project between Ngaoundéré (Cameroon) and Gassi (Chad) consists 

of 225 kV double-circuit and single-circuit alternating current lines. The total length of the main 

lines is 1 024 kilometres, 786 kilometres in Cameroon (76% of the total) and 238 kilometres in 

Chad (24% of the total). The right-of-way corridor is 30 metres wide on either side of the 

transmission line, which is a total width of 60 metres. In order to link the main transmission line to 

existing substations, the project will include: (i) a 200-metre (110 kV) long single-circuit 

transmission line linking the existing substation in Ngaoundéré to the new 225 kV substation in 

the same locality; (ii) a 2-kilometre (110 kV) long single-circuit transmission line linking the 

existing substation in Maroua to the new (225 kV) substation in the same locality; (iii) a 200-metre 

long underground cable (90 kV) linking the existing substation in Gassi (90 kV) to the new 

substation (225/90 kV) located in the same locality. The transmission line will require 3 524 pylons. 

The following Figures (3 and 4) show the main project components, namely the Electricity 

Interconnection Component and the Rural Electrification Network Component. 
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Figure 3: Diagram of Main Components 

 

 Figure 4: The Electricity Interconnection Line and the Rural Electrification Network in the PIA  
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Technical Solutions Adopted  

Concrete reinforced matt pylons with two lightning protection cables will be erected using steel 

jackets. A set of pylons comprising the following is envisaged: (A) suspension and flexible 

anchorage at a 0° to 3° angle; (B); anchorage and anti-cascade at a 0° to 30° angle; and (C) anchorage 

and stoppage at a 30° to 60° angle. Their console suspension height will be 23 metres and anchor 

height 20.5 metres, correspondng to a span of 435 metres on flat terrain. Extensions (foot extensions) 

of + 3 metres, + 6 metres and + 9 metres are envisaged. Dissymmetrical feet measuring -3.00 metres 

to +3.00 metres in steps of 1.00 metre are also envisaged in order to adapt to the different ground 

levels encountered. In overflight zones, the pylons will be painted alternately in white and red 

(Figure 5).  

The right-of-way of overhead transmission lines will be 60 metres wide. Generally, the basic 

principle adopted is to minimize the destruction of vegetation cover as much as possible, while 

ensuring clearance that is secure and complies with transmission line construction and operation 

requirements. Outside the trench, any tall tree which, if felled would transverse the horizontal 

protection to hit the conductors will be cut down. The same will apply to trees with branches within 

10 metres of conductors and where conductors are pivoted, any vegetation over an 8-metre area in 

a trench, as well as near pylons over a 10 metre x 10 metre area. The eight-metre zone will, where 

necessary, enable the construction of an auto trail that can be used during construction works and 

later during monitoring, inspection and maintenance works. 

 

Figure 5: Typical Double-circuit and Single-circuit Pylons  

The choice of a 225 kV phase conductor fell on an aluminum alloy homogeneous conductor. These 

phase conductors are protected by two guard cables. The main 225 kV transmission line suspension 

heights are: (i) regular terrain at 7.00 metres; (ii) farmland at 7.50 metres; and (iii) traffic lanes at 

8.50 metres. The power transmission line will be linked to other lines using a set of apparatuses to 

help switch on and off current on the lines, where necessary. 

Transformer stations are the key elements of the electrical network. They receive and transform 

electric power (by converting it from one voltage level to another) and distributing it (by linking 

different electrical power grids). They will be equipped with protective, control and measuring 

devices to ensure the smooth functioning of grids. Circuit breakers automatically switch off in the 

event of overload or damage. Section switches are used for safety shutdown and connection changes 

in the substation. These connections are made using metal tubes known as busbars. The transformers 

constitute the electrical link between the 225 kV substation and the 30 kV substation, guaranteeing 

the distribution of electrical power in neighbouring towns. The project envisages the installation of 

7 new HV substations (225 kV) at different strategic locations along the transmission line: (i) 
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Ngaoundéré, Lagdo, Maroua and Kousséri in Cameroon, and (ii) Bongor, Guelengdeng and Gassi 

in Chad. The project also includes the extension of 3 existing substations (Ngaoundéré, Maroua and 

Gassi). 

Concerning the three-phase 30 kV MV rural electrification transmission lines, the first step 

consisted in estimating peak powers within a 20-year period to be distributed to the localities 

identified along a 25-kilometre corridor on either side of the main transmission line. The analysis 

took into account: (i) the number of inhabitants; (ii) the average per-unit power consumption per 

inhabitant/year; and (iii) the power supply rate; (iv) the estimated percentage of increase in load. 

The main indicators used are: (i) average per-unit consumption per inhabitant/year of 200 kWh for 

localities of 0 to 10 000 inhabitants and 400 kWh for those of more than 10 000 inhabitants; (ii) a 

70% electricity supply rate at the end of the study period (2035); (iii) 80% MV power efficiency; 

(iv) 30% MV for localities with less than 50 000 inhabitants and 50% for those with 50 000 or more 

inhabitants. 

The next step was to analyse the different technical alternatives for rural electrification. LV 

transmission lines will be equipped with wooden poles mounted along the transmission line route 

with concrete or metal supports, twin-columns or strut wooden poles for anchors, branches and line 

endings. The conductors on LV transmission lines will be insulated twisted cables with a neutral 

carrier, 0.6/1 kV nominal voltage, with or without a conductor for public lighting. The neutral 

conductor of the LV network will be earthed on the first pole of each LV substation departure point.  

6 ENVIRONMENTAL AND SOCIAL IMPACTS AND MITIGATION MEASURES  

The project will have positive and negative environmental and social impacts. The project impacts 

during the pre-construction, construction and operation phases have been identified and assessed. 

6.1 NEGATIVE IMPACTS   

6.1.1  Negative Impacts During the Pre-construction and Construction Phases  

The preliminary works for the construction of pylons and the deployment of conductors will require 

the clearing of an 8-metre wide strip of land (within the 60-metre wide corridor to be cleared), free 

of crops and trees. According to initial estimates, the areas concerned will cover 4 733 hectares and 

786 kilometres of transmission lines in Cameroon and 1 455 hectares and 238 kilometres of 

transmission lines in Chad, that is 2 842 hectares. Specifically, project impacts on expropriation will 

include: (i) assets, developed plots or building areas and their incidence on the definition of user 

rights which are potential sources of tension; (ii) damage of access roads or untarred roads and 

easements; (iii) destruction of crops/plantations located in the works rights-of-way and disruption 

of stockbreeding activities and risks of accidents; (iv) traditional gold washing, and (v) historical 

and cultural heritage sites. 

Impacts on the biophysical environment concern activities related to work site installations, 

access road construction, building of pylon foundations, and transportation and installation of 

equipment. They could cause: (i) risk of soil and water pollution (liquid/solid waste, hydrocarbons 

and suspended particulates); (ii) the main waste produced due to construction activities will be 

scraping residue, paint, pieces of metal or glass from pylons; (iii) pollution of the natural 

environment; (iv) increased risk of erosion. They will concern: (v) phytoecological and floristic 

diversity and forest resources; (vi) specific impacts on birds, primates and other wildlife groups such 

as elephants and giraffes; (vii) the ecosystem services of the Logone and Chari wetlands and flood 

valleys; (viii) the ecosystem services of pasture and transhumance routes; (ix) the fragmentation of 

the environment; (ix) crossing by a 7.8-kilometre encroachment on the Bénoué National Park in 

Cameroon and a 34.2- kilometre encroachment on the Mandelia National Park and Toupouri 

depressions (RAMSAR site) in Chad. Impacts on the human environment will relate to 

construction works and will necessitate: (i) payment of compensation to 1 311 project affected 

persons (PAPs) in Cameroon and 990 in Chad, or 2 301 in total. The property destroyed will mainy 

be dwelling places, farmlands, fruit trees or raw materials, wells and boreholes, crops, and (cultural 
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and religious) heritage, 96 graves and sacred places. In addition, the influx of people recruited as 

labourers could lead to: (vi) the risk of poaching; and (vii) pressure exerted on natural resources. 

Other major negative impacts on the human environment will be linked to the installation of the 

work site and the execution of works causing: (viii) health risks, particularly an increase in the 

prevalence of STDs; (ix) increased risks of accidents for the population and manpower; and (x) 

deterioration of living conditions (noise and dust). 

6.1.2  Negative Impacts during the Operation Phase  

The negative impacts on the biophysical environment regarding air quality will relate to 

transportation and traffic, periodic maintenance of access roads and pylon spaces. Soil erosion will 

be mitigated by the adjustment measures mainstreamed into project design. The quality of water 

involves the alteration of the physical characteristics of surface water through elements and the 

suspension of sediments caused by the modification of the profile of river banks or flow conditions, 

or increased runoff. Easement maintenance works could lead to: (i) environmental contamination 

by herbicides; (ii) disruption or destruction of habitats and wildlife because of the possibility of 

access provided by the easement. Negative impacts on the human environment will relate to the 

presence of equipment. They include the risk of accidents for the local population (restriction of 

exploitation of farmlands under pylons, transformer substations and permanent access). 

6.2   POSITIVE IMPACTS 

6.2.1 At the Pre-construction and Construction Phases 

The presence of the construction site will provide economic opportunities (employment and 

enhancement of local products). They can be summarized as follows: (i) improvement of the socio-

economic conditions of the local populations concerned by the benefits of money spent by construction 

workers (food, lodging, etc.); (ii) deforestation works will provide timber which the population could 

collect and use for other purposes (firewood, charcoal, cabinetwork, etc.); (iii) the creation of direct 

temporary jobs during the execution of works; and (iv) the development of new access roads. 

6.2.2 Positive Impacts During the Operation Phase 

The positive impacts relate to the creation of job opportunities for the maintenance of rights-of-way 

as well as the development and consolidation of new or existing economic activities. In addition, 

the most significant positive impact will be the electrification of the villages located along the 

transmission line which will: (i) improve the quality of life of nearly 17 700 000 inhabitants; (ii) 

create an environment that is conducive to the multiplication of new income-generating activities, 

particularly thanks to public lighting that will make it possible to extend the working day (opening 

of new services, sale of frozen products, opening of workshops, etc.); (iii) improve the quality of 

public services, particularly health and education; (iv) provide better access to information and 

communication technologies, and entertainment; (v) provide periodic job opportunities to the youths 

of the entire PIA in maintenance work (weeding of the transmission line corridor). The securement 

of energy will contribute to (vi) a “time” capital that could be put into income-generating or 

educational activities through better access to education and vocational training; and (viii) the 

connection to the electricity network will also contribute to improving the productivity and 

competitiveness of women in the services sector where they are often better represented than men.  

6.2.3 Summary of Impacts Identified 

The magnitude of impacts in terms of PIA environmental and social sensitivities per project phase 

and per country is summarized in Table 5 (Impact Matrix) below.  
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Table 5: Impact Matrix 
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++  Positive impacts   
 --- High- magnitude impacts  
 - Average-magnitude impacts  
  Low- magnitude impacts  
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Air 
Ozone creation by the line              

Sulphur hexafluoride-related risk      -       - 

Water  Surface water    -       -   

Soil 
Risk of erosion    -       -   

 Soil    -       -   
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Flora 

 Phyto-ecological and floral diversity    ---  -     ---   

Forest resources    -  -     -  - 

Natural barrier against the spread of bushfire      ++       ++ 

Production of residues from vegetation clearing    -  -     -  - 

Wildlife   

Avifauna     -  ---     - ---  

Elephant and giraffe population    -  -     -  - 

 Other wildlife groups               

Ecosystem 

Wetland ecosystems and alluvium valleys of  the Chari and Logone     -  -     -  - 

Pastureland ecosystems and transhumance routes    ++  ++     ++  ++ 

Agricultural and rainforest ecosystems     -       -   

Site waste-related impacts    -          

Integrity of environments    -          

Protected areas: Benoua NP, Mandelia NP and Toupouri Depression (RAMSAR)    ---  -     ---  - 

H
u

m
an
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n
v
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n
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Development 

Development level and macro poverty (national and regional)    ++  ++     ++  ++ 

Development level and mezzo poverty (council)    ++  ++     ++  ++ 

Development level and micro poverty ( local and village)    ++  ++    ++   ++ 

Health and 

Safety  

Electromagnetic ray-related risks       -       - 

Impacts related to overhead cables      -       - 

Risk of accidents for the population     -       -   

Impacts related to the spread of HIV/AIDS    -       -   

Storm and thunder      -       - 

Impacts related to fire outbreak around substations      -       - 

Employment  

Under-employment and poverty levels    ++  ++     ++  ++ 

Subcontracting capability    ++  ++     ++  ++ 

Project economic potential (indirect jobs and activities)    ++  ++    ++  ++ 

Land Tenure  
Sensitivity to change of land ownership and use (expropriation)  ---       ---     

Sensitivity to the value of property,  parcels of land or areas approved for building  ---       ---     

Social Cohesion  
Sensitivity to the redefinition of rights of use  ---  -  -   ---  -  - 

Sensitivity to the undermining of social cohesion and potential tensions    -       -   

Transport and 

Traffic  

Accessibility to access roads or untarred roads      ++       + 

Service level               

Agriculture  Scale of  crop cultivation and plantations    -       -   

Livestock Stockbreeding scale and sensitivity to risks of accident    -       -   

Trade and other 

Activities 
Impact on trade and traditional  handicrafts    -  ++ 

 
   -  ++ 

Heritage Impacts on historical and cultural heritage              

Landscape  
Value of major landscapes    -  -     -  - 

Value of local landscapes    -  -     -  - 

Living 

Environment 

Sensitivity to sound nuisances near dwellings     -       -   

Sensitivity to wind noise and other surrounding noise sources     -       -   

6.3 MITIGATION AND ENHANCEMENT MEASURES  

6.3.1 During Pre-construction and Construction Phases 

During the pre-construction and construction phases, the recommended mitigation measures are first 

of all routine measures that the contractors should implement as part of their works to reduce 

environmental impacts and the risks of degrading natural resources (water, flora, wildlife, etc.). The 

main measure to be implemented to reduce impacts on the biophysical and human environments is 

the choice of a route that avoids the most sensitive sites. Regarding the biophysical environment, 
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apart from preventive measures that will lead to the avoidance of all gazetted forests, the other 

measures will require erecting electric pylons and constructing substations.  

On the construction site, the mitigation measures recommended are mainly routine measures that 

the contractors should implement as part of their works to reduce environmental impacts and the 

risks of degrading natural resources (water, flora, fauna, etc.). Concerning the human environment, 

the mitigation measures are intended to (i) implement the provisions of the Resettlement Plan, 

including the avoidance and displacement of graves, and (ii) maintain acceptable on-site conditions, 

manage population influx and enable the population to benefit equitably from the opportunities 

offered by the construction site. Measures have also been taken to electrify 478 localities (409 in 

Cameroon and 69 in Chad) found near interconnection line substations. 

During the Operation Phase 

Concerning the biophysical environment, the following measures should be implemented: (i) 

promote mechanical vegetation control measures; (ii) as a supplement to the mechanical method, 

select, where necessary, herbicides with negligible negative effects; (iii) maintenance of substations 

against weeds should be done manually. It is important to maintain a minimum vegetation cover 

(grass or shrubs) in the right-of-way in order to prevent soil erosion; (iv) set up used oil collection 

tanks equipped with oil separators at substations; (v) limit the height of vegetation under conductors 

to 4 metres, and 1.5 metres where there is no danger of bushfire; and (vi) set up deflection coils in 

areas where birds could collide into the lines or where they could perche. 

Regarding the human environment, it will be necessary to secure access to electric substations 

by building fences; establish an emergency intervention plan in case of disaster (fire outbreaks, 

explosions, spills, etc.); place, where workers can see, signs indicating the names and contacts of  

officials per alarm condition; train equipment operation staff in procedures and ensure that they 

comply with the safety plan; encourage the recruitment of local labour force (men and women); 

inform the local population (men and women) of job opportunities; provide special training (tailor-

made) for the most vulnerable persons. 

The measures associated with the impacts identified are presented in Table 6 below. 

Table 6: Measures Associated with the Negative Impacts Identified 
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Impacts Related to Project Physical Right-of-way 

Loss of woodland and disruption of 

ecological continuity             X X                   X X X     X   

Encroachment on the National Park             X                                   

Felling of fruit trees and acquisition 

of farmland                                                 

Loss of community buildings and 

infrastructure   X                                             

Loss of graves/sacred sites    X                                             

Landscape modification   X     X                                       

Impacts Related to Construction Activities 

Soil erosion             X     X X   X   X   X               

Waste production                   X X X X       X               

Impacts on wildlife and flora                   X X           X               

Damage to crops and livestock 

disruption   X               X             X             X 

Impacts on local employment           X                     X               

Population implosion           X                     X               
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Risk of accidents (on- and off-sites)                 X X             X               

Risk of increased prevalence of 

HIV/AIDS and other sexually 

transmitted infections                 X X X           X               

Alteration of the living environment                   X       X X   X               

Impacts on the road networks                   X         X   X               

Impact on cultural resources                    X           X X               

Impacts Related to Operation of Facilities 

Pollution of the water table during 

maintenance activities                                   X             

Impacts on fauna      X                                   X   X   

Impact on tree height                                       X         

Damage to crops                                   X             

Impacts on the health of the 

population       X                                 X     X 

Impacts on the safety of the 

population                                         X X   X 

Socio-economic development  X                                               

 

6.4 MEASURES ADOPTED 

Mitigation and compensation measures have been adopted for the impacts identified. They are 

summarized in Table 7 below. 

Table 7: Mitigation Measures and Actions 
Description  of 

Measures 
Action Description of Action 

APD_ENT_MAMMIFERES 
: 

 PRESERVATION OF 

LARGE WILDLIFE 
The clear space under the transmission line is always above 8 metres, so that very 

large animals (giraffes and elephants) can move and cohabite with the line 

unhindered, even after creep, or with the load line. This measure may be softened 

in urban areas.  
APD_ENT_ELECTRO-

MAGNETIQUE : 
ELECTORMAGNETIC 

FIELDS 
The electromagnetic fields created will be checked during design and after 

commissioning of facilities to ensure that they fully comply with the values 

recommended by ICNIRP, a WHO-recognized NGO, namely 5 KV/m and 100 μT.  
APD_ENT_PAYSAGE   LANDSCAPE 

MANAGEMENT AND 

RESTORATION 

To mitigate the line’s impact on the landscape where it runs parallel to an existing 

line, strive to align the new pylons with the existing ones. This will result in a less 

chaotic landscape. It is also necessary to use bushes to cover the huge gaps in the 

wooded atmosphere seen from a road or another key viewing point. Lastly, 

restoration will be carried out with much care.  
CST_ENT_EMPLOI :  EMPLOYMENT AND 

PERSONNEL 

MANAGEMENT 

Employment possibilities will be anticipated and related information will be 

widely disseminated. Recruitment will not be conducted in workers’ camps, but in 

recruitment offices provided for that purpose. Recruitment medical tests will not 

discriminate against major infections. Everything will be done in coordination 

with the Government services concerned.  
CST_ENT_SOLS :  SOIL MANAGEMENT Line construction works will be stopped during the rainy season. A system will be 

instituted for any activity relating to the opening or closing of works areas, and, 

where necessary, the topsoil will be stripped off and kept aside. Roads that are 

intended to become permanent will be identified as soon as possible. Lastly, the 

construction site will be restored after works.  
CST_ENT_VEGETATION 
: 

 VEGETATION 

MANAGEMENT 
An operation authorization system will ensure that minimum controlled clearing 

is carried out using appropriate techniques. Tree felling residues will be handed 

over to the rightful claimants or the population for use.  
CST_ENT_SANTE :  HEALTH AND SAFETY 

OF PERSONNEL AND 

THE POPULATION 

A medical plan will comprise information/education/communication actions, 

hygiene and cleanliness preventive measures, and healthcare resources, including 

an infirmary, medical staff, ambulance and workplace first-aid attendants, to 

provide support to local health entities where possible.  
CST_ENT_FORM_ENV : CONSTRUCTION 

PERSONNEL 

ENVIRONMENTAL 

TRAINING  

Staff, including those of sub-contractors, will be sensitized on impacts related to 

their work and trained on how to avoid them.  

CST_ENT_BASES_VIE : FIXED AND 

TEMPORARY 

WORKERS’ CAMPS 

Workers’ camps will be located preferably where they will produce little impact. 

They will be administered in a way to control access to them. Waste water will be 

managed in a way to protect the environment. Industrial areas will be equipped 

with retention tanks and oil separators.  
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Description  of 

Measures 
Action Description of Action 

CST_ENT_DECHETS : WASTE MANAGEMENT Waste management will be based on a reasoned selection of supply procedures, 

sorting at their production point and monitoring of service providers responsible 

for their disposal. Their traceability will be ensured.  
CST_ENT_MATIERES_D

ANGEREUSES: 
MANAGEMENT OF 

HAZARDOUS 

SUBSTANCES 

Hazardous substances will be managed in accordance with international best 

practices by training staff, providing satisfactory storage conditions, establishing 

intervention methods in case of loss of containment and monitoring stocks.  
CST_ENT_EMISSIONS :  CONTROL OF VARIOUS  

EMISSIONS AND DUST 
Impact could be minimized by constructing temporary facilities (workers’ camps 

and road) far away from sensitive areas such as schools, and not working at night. 

Dust will be avoided by limiting speed on earth roads and watering key points 

(village crossings) where the availability of water so permits. A mechanism will 

be established to avoid soiling cotton harvests (for example, anticipating works 

and informing farmers before planting).  
 CST_ENT_CIRCUL : MANAGEMENT OF 

TRAFFIC AND ACCESS 

ROADS 

Control of accidents and destruction due to traffic requires control of drivers’ 

fitness, awareness-raising in surrounding schools, appropriate signposting on 

access roads and speed checks internally or in partnership with the forces of law 

and order. Access to sites will be allowed only to persons who have been sensitized 

on the related risks.  
CST_ENT_CULT : PROTECTION OF 

CULTURAL 

RESOURCES  

Personnel most likely to make a chance discovery will be trained to recognize such 

discovery. The area will then be marked out and contacts identified beforehand 

will be informed to take the appropriate decision (avoidance, transfer, ceremony, 

etc.).  
CST_MOE_SUIVI :  ENVIRONMENTAL 

AND SOCIAL 

MONITORING DURING 

CONSTRUCTION  

The Project Supervisor will monitor the contractor’s compliance with 

environmental and social obligations and the effectiveness measures, as well as 

the various sources of impacts. Inspections will be conducted on a weekly basis at 

least.  
EXP_MOA_CORRIDOR   SOIL AND CORRIDOR 

VEGETATION 

MAINTENANCE 

Technical partners capable of giving informed advice will be identified. Roads 

under lines will be rationalized, especially where two lines run parallel. 

Maintenance will prioritize the encouragement of food crop cultivation and 

labour-intensive techniques. Where it is indispensable to use chemicals, they will 

be applied in accordance with the rules.  
EXP_MOA_AVIFAUNE  CONSIDERATION OF 

BIRDS 
The various bird protection measures will be checked and regularly aligned with 

needs, namely: visual markers, perches (to avoid short circuits caused by large 

birds and encourage species that prey on grass birds) and nest supports to avoid 

short circuits. Experience monitoring and feedback will be consolidated under a 

bird monitoring plan implemented by the operator.  
EXP_MOA_ARBRES : ECOLOGICAL 

COMPENSATION FOR 

TREE VEGETATION 

LOST BY THE 

CORRIDOR RIHGT-OF-

WAY  

Trees cut during construction will be recorded. Those that have not been 

compensated financially will be compensated ecologically by planting two trees 

for each tree felled, while striving to keep the same proportions between the 

environments as those that have been impacted, taking into account the need to 

maintain young plants. These plantations will be put in place directly or through 

participation in another programme, but, in any case, in consultation with the 

forestry services.  
EXP_MOA_INDUSTRIE  GOOD 

MANUFACTURING 

PRATICES  

All good manufacturing practices implemented during construction (management 

of wastes and hazardous substances, etc.) will be the subject of formal experience 

feedback at the end of construction to facilitate their incorporation into the 

environmental and social management systems of operators in each country 

(SONATREL and SNE). 
EXP_MOA_ELECTRICITE : PREVENTION OF 

ELECTRIC RISKS  
Risks, especially those electricity related, will be avoided by anticipating 

problems (informal contacts with the neighbouring population, line patrols, etc.) 

and undertaking awareness-raising actions targeting the general public and 

professionals such as contractors using cranes.  
SUIVI_MOA_BIODIV :  BIODIVERSITY 

MONITORING 
All the stakeholders likely to be interested in the biodiversity dimension will be 

identified, beginning with the neighbouring population. A partnership agreement 

will also be signed with a body having the expertise required to address these 

issues. It will organize thematic observation campaigns according to priorities 

(birds or mammals). An internal biodiversity reference will be selected and 

trained to facilitate internal data collection during patrols (dead birds under the 

line, nestling on pylons, effect of concentrating on grass birds, etc.) as well as 

data filing and analysis. The findings of thematic campaigns and routine 

monitoring will be channelled to management for action and the relevant 

information communicated to the stakeholders.  
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Description  of 

Measures 
Action Description of Action 

SUIVI_MOA_COMM :  COMMUNICATION It entails facilitating two-way discussions by maintaining during the operation 

phase a complaint management mechanism, a map of stakeholders, an informal 

network of correspondents and a list of questions and answers for the most 

frequent or important cases. 
 

The summary of the analysis is presented in the table in Annex 1. It comprises: (i) a description of 

the impact; (ii) an assessment of its magnitude; (iii) a summary of the main related measures; and 

(iv) residual risk assessment.  

6.5 RESIDUAL IMPACTS  

Although maximum effort has been made for the proposed route of the future high-voltage 

transmission line to avoid the most visible landscapes (plain crossings, passage through residential 

areas, etc.), high-voltage line pylons will be visible in many places in rural areas.  It should be noted 

that the pylons used for road crossing will be constructed as far away from roads as possible (from 

about 400 m to 200 m), so as to make these high-voltage line less visible. 

Considering the nature of the project, few significant negative residual impacts were identified, save 

for the landscape aspect due to the presence of pylons, low electric field rays of about 5000V/m and 

magnetic field rays of about 100 μT. Consequently, the line’s physical presence  constitutes a 

permanent collision risk for avifauna and edge species. Protected species will be in potential danger.  

During the operation phase, indicators on the control of vegetation continuity and maintenance of 

natural habitats under the high-voltage line will be developed at the environmental monitoring level. 

SONATREL in Cameroon and SNE in Chad are responsible for their monitoring and proper 

implementation, in collaboration with DGE and DGF in Cameroon, and DE and DFLCD in Chad. 

6.6 CUMULATIVE IMPACTS 

Cumulative impacts are those resulting from the combined effect of the activities under the project 

itself and those of related actions and/or projects that are in the same impact area. They are mainly 

cumulative impacts generated by: (i) optical fibre deployment projects in both countries which 

also comprise support to Community Digital Centres including solar electrification, and (ii) the 

development of the Ndjamena–Cameroon road. 

These projects located in the same PIA have generated negative impacts already compensated for 

prior to this project. The second ongoing project helps to interconnect the Cameroon and Chad 

interconnection loops, and will therefore electrify localities between the two main components of 

this project. The third is intended to plan and consolidate future related projects.  

The resulting significant cumulative negative impact results in an accumulation of works-related 

problems faced by the population in the area. However, these projects are mutually coherent and 

take account of the Central Africa Power Pool (CAPP) strategy and contribute, on the whole, to 

stabilizing and recovering losses considered as a major positive impact. This facilitates two-way 

trade and flows, and also recovers close to 20% of losses in CAPP countries. Consequently, this 

helps to supply and electrify the localities adjacent to the line and, therefore, includes the 

electrification of 478 localities (409 in Cameroun and 69 in Chad). 

7 ENVIRONMENTAL RISK MANAGEMENT AND CLIMATE CHANGE 

7.1 NATURAL AND ENVIRONMENTAL RISKS 

The risk of accidents at the substation and interconnection line construction sites will be addressed 

in separate documents (HSE) Plan, Site Environmental Protection Plan (SEPP) prepared by the 

contractor and validated by the Project Supervisor prior to the start of works. In Cameroon, it will 

comply with the scope of application of SONATREL’s SME ISO 14000. Moreover, this company 

has a safety and environment sub-department which ensures day-to-day steering, monitoring and 
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evaluation of all the environmental and social aspects under the company, especially the monitoring 

of environmental aspects of construction works, the management of compensation-related activities, 

compensation, displacements and resettlements, and the implementation of ESMPs.  

Risk management is dealt with in a separate Plan titled Emergency Plan. Its objective is to present 

the elements that help to assess the dangers posed by the facilities. External factors (natural or 

human) that can cause an incident/accident on the facilities are first presented. Secondly, the 

potential dangers inherent in these facilities and related hazardous phenomena are identified. Lastly, 

applicable measures are proposed to reduce, limit and even eliminate the risks.  

During the operation phase, the risks that the presence of lines and substations could pose are related 

to safety. They are caused by external natural and human actions. Natural external actions result in 

risks of fire outbreak, thunder or bushfire which would damage the elements of the lines and weaken 

isolators and cables. External human actions are acts of vandalism or carelessness which pose the 

risks of short circuit and fire outbreak, but also deadly electrocution. 

These risks can be increased by inefficient monitoring and maintenance. The measures adopted for 

technological risk management are: (i) extensive sensitization on the safety of facilities; and (ii) 

permanent monitoring and inspection of the surroundings of and access roads to pylons. The 

necessary clearing and pruning of vegetation around lines may lead to the use of weed killers 

prohibited by Cameroonian and Chadian laws.  

7.2 CLIMATE CHANGE-RELATED RISKS  

Erosion-prone area and rugged landform crossings, as well as the erosion of the banks of the rivers 

crossed have been addressed under route alternatives and options. The design and determination of 

the route adopted took into account preventive measures adapted to the risks of erosion and flood. 

The result is that less than 30 % of the route is found in erosion-prone landforms and a few flood-

prone areas. Working designs will fine-tune the construction details and adjust the final route. 

The project engineering design takes into account the: (i) planting and raising of pylon bases in 

flood-free areas; (ii) construction of substations in backfilled flood- and erosion-free areas; and (iii) 

sizing of pylon foundations taking into consideration appropriate dominant wind speeds. Regarding 

mitigation measures, a reforestation plan will be established to compensate for deforestation and 

ensure a net positive gain in relation to what will be destroyed. This surplus will contribute to carbon 

sequestration. 

8 ENVIRONMENTAL AND SOCIAL MONITORING PROGRAMME 

8.1 INSTITUTIONAL ORGANIZATION  

The ministries in charge of energy will be the project owner in each country through the National 

Energy Directorate. Project supervision will be delegated to the national electricity corporations 

(SONATREL in Cameroun and SNE in Chad), within which a Project Management Unit (PMU) 

will be established for each country. As indicated in Section 3.2, a supranational Inter-State Steering 

Committee will be established to take strategic decisions and ensure smooth project implementation 

and the achievement of set objectives. It will comprise members from various ministries in 

Cameroon and Chad, and CAPP. The Committee will provide strategic guidelines for the 

coordination and coherence of the activities of PMU which, itself, will comprise 3 project 

implementation units (PIUs), namely: (i) the Joint Implementation Unit, the Cameroon Project 

Implementation Unit (PIU-Cam) and the Chad Project Implementation Unit (PIU-Chad). Once 

constructed, the facilities will be transferred to the national electricity corporations (SONATREL 

and SNE) for operation and maintenance. 

The institutional organization of ESMPs and FRPs will be coordinated by two PIUs, namely: DGE 

and DGF in Cameroon, and DE and DFLCD in Chad. During their interventions, they will comprise: 

(i); regional forestry officials; (ii) regional officials of agriculture; and (iii) regional construction, 

housing, sanitation and town planning officials. As indicated in Section 3.4, organizational 
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responsibilities mainly lie with the control mission (engineering firm) recruited for that purpose in 

the PMU, and comprising an environmentalist and a socio-economist for each line/substation 

construction site and local medium- and low-voltage network. The Steering Committee’s role in 

environmental and social monitoring would be to: (i) select basic options and priorities; (ii) guide 

the management of financial resources provided by the PMU for implementing environmental 

measures; (iii) ensure the effective surveillance and monitoring of the natural and human 

environment by implementing ESMPs; and (iv) ensure the legality of the actions undertaken in each 

country. As already indicated in Section 7.1, SONATREL will be organized and will strive to 

comply with the environmental charter, in accordance with the implementation scope of its 

ISO14000 certification process. 

At the local level, the role of the Conciliation and Monitoring Commissions will focus on catering 

for the local population. The control missions (engineering firm) will also be an important field 

relay for PMUs. They will control the working designs transmitted by contractors and ensure that 

all environmental and social requirements are met. Where necessary, they will inform the Steering 

Council, which could encourage the entities at the national level to resolve the difficulties identified.   

This organization is shown in Figure 6 below. 

 

Figure 6: Proposed Organization 

 

8.2 SUPERVISION PROGRAMME  

The project’s environmental and social monitoring programme comprises the: (i) supervision of 

works, which helps to ensure that the recommended mitigation and enhancement measures are 

implemented, and (ii) the monitoring of impacts or the most worrying environmental and social 

components. Works supervision helps to ensure that the commitments and recommendations 

included in the two ESMPs are effectively implemented. Supervision seeks to ensure that mitigation 

measures and other environmental and social considerations are incorporated into plans and 

estimates and are implemented during construction. Works supervision will be under the 

responsibility of the Engineering Firm in its capacity as Project Supervisor. Such supervision is 

subject to the review of the Supervision Plan and its updating in case of shortcomings or omission. 
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8.3     Monitoring Programme 

Monitoring activities, on their part, rather consist in measuring and assessing project impacts on the 

environmental and social components of concern, and implementing corrective measures where 

necessary. PMUs in the two countries must also be involved in monitoring activities, and will be 

assisted by the Engineering Firm through experts specialized in the relevant area. The 

Interconnection Project Steering Committee will be the highest regulatory and advisory body. 

Monitoring activities comprise: (i) permanent checks to ensure that the work programme and the 

budget of PMUs are implemented in accordance with projections and within the prescribed 

timeframes; (ii) the identification of any unforeseen factor or development that can affect the 

organization of ESMPs and the definition of its measures, reduce its effectiveness or offer 

opportunities to be developed; (iii) monitoring measures to better understand the prevailing 

environmental conditions. Consequently,  (iv) general monitoring measures to identify any 

unexpected impact for which no mitigation measure was adopted; (v) specific monitoring measures 

to assess the  actual effectiveness of each mitigation measure in relation to the set objectives; and 

(vi) mechanisms to implement the required corrective measures in case of non-achievement of 

objectives or unexpected impacts. 

To ensure the achievement of the objectives set by the environmental and social management plans 

and programmes, the monitoring of the effectiveness of many quantitative indicators has been 

proposed, together with a monitoring period. It will be the responsibility of the Project Owner to 

establish a tracking system. These indicators are presented in Annex 2 of this Summary. 

8.4 SUPERVISION AND MONITORING PROGRAMME BUDGET  

The overall budget of the environmental and social management plans and frameworks of the Chad-

Cameroon Electrical Grid Interconnection and Rural Electrification Project is estimated at close to 

EUR 4 864 000 exclusive of taxes. It represents about 1.16% of the overall project budget (EUR 

425 million), excluding the cost of implementing the Resettlement Plan. Details are presented in 

Annex 3. 

Table 8: Cost of ESMP 

Corrective Measures /Actions 
Cameroon (in €k)) Chad (in €k) Project (in €k) 

LI LI LI 

PROC: Environmental and Social Management Procedures 370 370 740 

APD: Measures to be included in the Final Design                     -                         -                        -      

CST: Construction Phase Action Plan  200 150 350 

EXP: Operation Phase Action Plan 220 170 390 

MONIT: Environmental and Social Monitoring Plan 600 350 950 

TOTAL IC 1 490 1 140 2 630 

   RE   RE  RE  

PAC : Construction Phase Action Plan  190 140 330 

PAE : Operation Phase Action Plan 440 320 760 

TOTAL ER 1 000 810 1 810 

PROVISION 10% 249 195 444 

GRAND TOTAL   IC  +  ER 2 729 2 135 4 864 

 

8.5 MANAGEMENT OF COMPLAINTS AND LITIGATIONS  

In practice, conflicts likely to arise during the implementation of ESMPs could be related to 

pollution, problems posed by wastes, conflicts with contractors’ workers, obstruction or extension 

of access roads, etc. Disagreements over resettlement measures are dealt with under Resettlement 

Plan. 

The handling of complaints will prioritize the following amicable settlements (out-of-court 

settlements): (i) additional explanations; (ii) arbitration by elders or persons who are respected in, 

but are not part of the community. While, of course, reserving the possibility of resorting to the 

justice of his country, each plaintiff could appeal to an amicable resolution mechanism which will 

comprise two main stages, namely: (i) registration of the complaint or litigation by the Project 



Chad-Cameroon 225kv Electrical Grid Interconnection Project   ESIA Summary 
 

29 

Supervisor (Engineering Firm), and (ii) amicable settlement by resorting to and involving mediators 

from outside the project (village chiefs, respected persons and dignitaries). 

After the registration of a complaint or conflict, the plaintiff or the parties in conflict will be 

requested to appear before the Divisional Committee (DC) having mediation prerogatives, which 

will try to propose a solution acceptable to all the parties. If necessary, other meetings will be 

organized, and the DC could appoint one of its members to continue arbitration in a less formal 

setting than monthly meetings. If an agreement is not reached, the Divisional Committee will have 

to turn to the Advisory Board (AB) comprising customary chiefs, and the parties could take the 

litigation to court. The Engineering Firm (PS) will have to draft a detailed report and make 

suggestions/proposals for settling the conflict. To facilitate access to the legal processes of the 

countries by the parties, the competent judge will be the judge of the préfecture (depending on the 

country) where the person bringing the case before the court is resident.  

Recurrent complaints should, moreover, justify the review of the ESMP and the introduction of 

corrective amendments required to achieve the plan’s objectives and performance. 

8.6 ESMP IMPLEMENTATION SCHEDULE FOR EACH COUNTRY 

The implementation schedule of ESMPs/ESMFs by major phase for each site and in each country 

is presented in Figure 7 below. 

Figure 7: Schedule for the Implementation of Measures 

Measure 
Planning Mobilization Works Commissioning Operation 

Type Code 

Design 

APD_MOE_ MAMMALS ***   **   * 

APD_MOE_ELECTROMAGNETIC ***     * * 

APD_MOE_ LANDSCAPE ***   ***     

CST_ENT_EMPLOYMENT   *** *** *   

CST_ENT_SOILS   * *** **   

CST_ENT_VEGETATION **   *** **   

CST_ENT_HEALTH   * *** *   

Construction 

CST_ENT_FORM_ENV   *** ** **   

CST_ENT_BASES_VIE   ** *** ***   

CST_ENT_WASTES   ** *** **   

CST_ENT_DANGEROUS PRODUCTS   * *** *   

CST_ENT_EMISSIONS   * *** *   

CST_ENT_CIRCUL   * *** *   

CST_ENT_CULT   * ***     

CST_MOE_MONITORING   * *** *   

EXP_MOA_CORRIDOR     ** * *** 

EXP_MOA_AVIFAUNE *   ***   *** 

EXP_MOA_TREES   * *** ** *** 

Operation 

EXP_MOA_INDUSTRY     * *** ** 

EXP_MOA_ELECTRICITY   * * *** ** 

SUIVI_MOA_BIODIV   ** *** ** *** 

SUIVI_MOA_COMM   ** ** *** *** 

*** Major Effort      
** Important Effort   
* Significant Effort      

9 PUBLIC CONSULTATIONS AND INFORMATION DISSEMINATION  

The participatory approach was taken into account and prioritized during the preparation of ESIAs 

in Cameroon and Chad. It is statutory in both countries. Consequently, the consultation processes 

are included in the body of the two ESIAs, which helped to inform, sensitize and clarify the 

population’s perception and its acceptance of the project implementation. They also helped to 

identify the population’s expectations. The population and the authorities were consulted during the 

conduct of ESIAs and final engineering studies. Consultations were held with the following 

stakeholders: in  Cameroon: (i) representatives of ministries; (ii)  representatives of international 

NGOs, the International Union for Conservation of Nature; (iii) representatives of AER and 

ARSEL; (iv) the communities and their authorities (administrative, political and traditional), and 

project-affected households and persons. In Chad: (i) representatives of ministries; (ii) 

representatives of N’Djamena municipal council; (iii)  representatives of the Chadian Water and 

Electricity Corporation; (iv) the communities and their authorities (administrative, political and 

traditional), and project-affected households and persons. On the whole, 28 public meetings were 
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organized in Cameroon in December 2016 and 11 in Chad in November and December 2016, that 

is, prior to any works or any project-related preparatory or construction activity. These meetings 

provided the opportunity for in-depth discussions with the local authorities and representatives of 

the population during which their expectations, opinions and suggestions about the project, its 

benefits in terms of job creation and improvement of the population’s living conditions were noted.  

On the whole, the population expressed concern about the following main aspects: (i) the right-of-

way of the new line; (ii) the project implementation period; (iii) the identification of persons likely 

to be affected and the time when compensation will be paid to them; (iv) the terms and conditions 

for compensating for affected property (buildings, crops, land, etc.) ;(v) project benefits for villages 

not electrified; and (vi) the specific needs of women. The main fears expressed by the project-

affected persons (PAPs) consulted individually concerned the terms and conditions of compensation 

and resettlement. The expectations expressed during public consultations and by the PAPs consulted 

individually are more or less similar. All the people consulted expect positive impacts from rural 

electrification, namely: (i) significant improvement of standard of living as a result of rural 

electrification; (ii) increase in school enrolment due to rural electrification and reduced illiteracy 

level; and (iii) improvement in healthcare infrastructure and service delivery.  

To strengthen and maintain this process, the participatory approach will continue to apply during 

project implementation. It will therefore prevail throughout project implementation. In that 

connection, a communication plan aimed at informing and raising awareness will be implemented. 

Consultations will also continue during Bank supervision missions to ensure coherence between the 

population’s needs and project outcomes.  

Information and sensitization of the beneficiary population remain a deciding factor for their 

mobilization and involvement, and will certainly contribute to better ownership of the 

interconnection project and its achievements. In addition, the contractors responsible for the works 

and the control mission (Engineering Firm) will be required to maintain such approach by 

sensitizing all stakeholders about the neighbouring population. 

10 SUPPLEMENTARY INTIATIVES 

The main activities to be carried out prior to start of works are: (i) paying off customary rights and 

rights of use; (ii) implementation of the Full Resettlement Plan (FRP); and (iii) effective 

compensation of PAPs who are listed in the FRP summary. The related costs will be borne by 

national counterpart contributions and are provided, for the record, in the ESMP costs. 

The other important activity concerns rural electrification and the electrification of the villages 

located along the corridor of the transmission line in both countries and in neighbouring areas. It is 

the most significant supplementary initiative and concerns the: (i) improvement of the quality of life 

of the population living in the north and far-north of Cameroon and Chad; (ii) creation of an 

environment that is conducive to the development of many new income-generating activities thanks 

especially to street lighting to extend the working day (opening of new services, sale of frozen 

products, opening of workshops, etc.); (iii) improvement of the quality of public services, 

particularly health and education; (iv) improved access to information and entertainment 

technologies; and (v) increased safety of the population and property due to the availability of street 

lighting. 

Energy security will contribute to women’s emancipation by increasing their employment 

possibilities, and rapidly changing their culturally inferior status. It will ease some tasks and chores, 

unlock “time” capital which could be put into income-generating or educational activities with 

improved access to education and vocational training. The costs are incorporated into those of the 

project. Connection to electricity will also contribute to improving women’s productivity and 

competitiveness in the services sector where they are often better represented than men. 

An institutional capacity building plan was introduced comprising the measures required to remedy 

the shortage of human and equipment resources of the institutions responsible for periodic 
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supervision and controls falling within their sphere of competence in each country. The related costs 

are incorporated into the costs of ESMP/ESMF under the heading [CST_MOE_SUIVI]. 

11 CONCLUSION 

Mitigation, monitoring and enhancement measures for the impacts identified were incorporated into 

the Environmental and Social Management Plan (ESMP) of this component of the energy project. 

In addition, a Resettlement Policy Framework lays down the terms and conditions for compensating 

persons affected by the construction and the presence of the interconnection line. The environmental 

and social impact assessments helped to select the route with the lowest impact. The impacts on 

flora and wildlife as well as ecosystem resources are deemed significant, especially on national park 

crossings in Cameroon and Chad. The assessments present an array of major mitigation and 

enhancement measures, including fauna and avifauna impact mitigation measures and mitigation 

measures for sensitive environments.  

 

The positive project impacts also include the electrification of 478 localities (409 in Cameroon and 

69 in Chad) along the line. The building of the very high-voltage line will not cause significant and 

irreversible damage to the environment, and low-magnitude impacts are considered to be 

controllable by the local authorities and communities. 

The project is deemed environmentally and socially acceptable in Cameroon and Chad. It has 

environmental compliance certificates in Cameroon and in Chad. 
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Table 9: Environmental and Social Management Matrix 
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Impacts Linked to the Physical Project Right-of-way 
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ecological continuity 

 The creation of a gap, especially if the angle with the line is acute and the surrounding vegetation strips are continuous, may 

disrupt the normal functioning of the ecosystem. 

 On many sections, the line runs parallel to an existing line. There is therefore a risk of duplicating redundant roads, resulting 

in loss of agricultural space or savannah if no effort is made to optimize the road network. 
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 The line crosses a peripheral area of the Benoue National Park located outside the heart of the park of international interest, 
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Felling of fruit trees 

and acquisition of 
farmland 

 For safety reasons, the construction of the line requires the felling of trees that are above 5 metres tall along the corridor. 

 The acquisition of land at the location of pylons, substations and access roads will lead to loss of food crops. 
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 The acquisition of land at the location of pylons, substations and access roads will lead to loss of individual buildings. 

 The acquisition of land at the location of pylons, substations and access roads will lead to loss of community infrastructure. 
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the procedure laid down in the RAP. 

S
p

ec
ia

l 

A
tt

en
ti

o
n
 

 
S

IG
N

IF
IC

A

N
T

 

Loss of graves and 
sacred places 

 

 The acquisition of land at the location of pylons, substations and access roads will lead to loss of graves. 
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 The contrast is low, given that the line route follows major roads that are already strongly anthropized. 

 The line follows sections of already existing lines wherever it is possible. Where many lines thus run parallel and no special 

effort is made to place pylons at the same level on the various lines, the outcome is not harmonious and the landscape is 

distorted. This needs to be corrected. 

 The areas where the presence of the line could stand out negatively are the surroundings of the Benoue and Waza natural parks 

and, to a lesser extent, the small hunting reserves. 
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Waste production  Waste production is linked to the construction of permanent facilities and temporary workers’ camps (falling materials, paint 
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 Minor accidental overflows beyond construction site limits which could damage natural vegetation. 

 Traffic accidents involving wildlife 
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Impact Wording 

 

Impact Description  
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Damage to crops and 

livestock disruption 

activities or, at least, reduce its yield. 

 Disturbance of livestock by the noise from construction machines. The proximity of animals to machines could also pose the 

risk of accidents. 
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Impact on local 
employment 

 Creation of several dozens or hundreds of direct and indirect jobs, which could reduce unemployment and generate additional 

income for households 

 There is no risk of abandonment of traditional activities, given the limited number and short duration of the jobs to be 

created. 

 Lack of transparency in the recruitment process and/or the non-involvement of the neighbouring population in the teams of 
contractors implementing the project could create conflicts. 
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Population implosion 
 An influx of people in search of work could lead to conflicts with the local population. However, experience shows that the 

construction of an electrical transmission line does not cause much population movement owing to its itinerant nature. Although 

electricity substation construction sites can be attractive, the risk of population influx is very low. 
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Increase in accidents 

(off- and on-site) 

 The intensification of road traffic by the transportation of personnel and equipment will increase the risk of road accidents. 
Construction works pose a risk of accidents owing to the many machines used on the sites. The storage and handling of 

hazardous substances, especially hydrocarbons, pose the risks of fire outbreak, explosion and injury. 

 The presence of wild animals is also a risk for construction site personnel, particularly isolated workers (night watchmen, for 
example). 
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Increased prevalence 
of HIV/AIDS and 

other STIs 

 The existence of workers’ camps for an almost entirely male population and the influx into the area of men seeking employment 
could increase the rate of prevalence of HIV/AIDS and other sexually transmitted infections (STIs). 
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Alteration of the 

living environment 

 Vehicles transporting people and equipment will generate atmospheric emissions (exhaust gas and dust mainly) which can 

cause or worsen respiratory or sight problems. 

 Construction site trucks and machines (cranes, excavators, cement mixers, etc.) will generate noise and vibrations. 

 Workers’ camps may be the source of discharge of solid wastes and waste water into the natural environment, thereby 

generating nuisances for the surrounding population and creating poor health conditions. 

 Stagnant water areas (borrow areas or areas in workers’ camps) could lead to an increase in disease vectors such as malaria-

transmitting mosquitoes. 
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Impact on the road 

network 

 The project could cause light degradation of the main roads. However, it will be limited in the dry season. 

 Roads (secondary access roads) will be constructed to meet project needs. They will, however, be useable only in summer, and 
will be perfunctorily prepared (it will simply entail vegetation clearing). 
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Impact on cultural 

resources  

 Special attention should be paid to the Bidzar rock engravings. Although they are concentrated around the village, about 130 

km2 of outcroppings are likely to contain engravings in the region. 
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Operation 

 

Pollution of the water 

table during line 
maintenance 

 The elimination of woody vegetation is part of routine maintenance under the high-voltage transmission lines. Pesticides 

(broadleaf herbicides) are sometimes used to eliminate woody vegetation. This practice is harmful to the environment as 
it pollutes the soil and water tables. 
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Impact on wildlife 
 Risk of electrocution of very large animals (giraffes and, to a lesser extent, elephants) if the lines are too low. 

 Risk of electrocution of very large birds that are likely to come in contact simultaneous with the pylon and the line. 

 Risk of collision between birds in flight. 

 Pylons are likely to be used as perches and nests by queleas which devastate crops. 

 The corona effect sometimes creates emission halos in the ultraviolet light which frighten and prevent wildlife from 
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Impact Wording 

 

Impact Description  
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Proposed Measures  
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crossing the line. 

 

Limitation of tree 

heights 

 For safety reasons, the operation of the line will entail the limitation of tree height. As such, few trees could be grown 

under the line (mostly grafted mango trees). 

N
eg

li
g

i

b
le

 

A
lm

o
st

 

ce
rt

ai
n
 

L
O

W
 EXP_MOA_TREES 

A
tt

en
t

io
n
 

L
O

W
 

 

 

Damage to crops 

 Low-growing crops will be allowed under the electrical transmission line. 

 The operation of the line will require a number of maintenance operations which could damage crops. 
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Impact on the health 

of the population 

 Buzzing or crackling sounds around electric transformers or high-voltage transmission lines: the noise may be disturbing, 
but it does not have any harmful effect on health. 

 The line will generate electromagnetic fields. Over the past thirty years or so, many epidemiological and toxicological 
research works have been studying the potential relations between exposure to electromagnetic fields (EMF) generated by 

an electric power transmission line and public health. Most studies conducted have so far turned out to be contradictory, 
equivocal or inconclusive. Consequently, at the current state of knowledge, it is necessary to be cautious. 
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Impact on the safety 

of the population 

 Risk of cables falling 

 Risk of pylons falling 

 Risk of electrocution not related to the fall of a cable or a pylon M
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Socio-economic 

development 

 The construction of the high-voltage line is a requirement for the implementation of the rural electrification component 
which will benefit a large population. By improving the level of access to electricity by the rural population, the project 

will contribute to creating conducive conditions for the development and reinforcement of health, education, transport, 

telecommunication, drinking water and sanitation services. Furthermore, energy services foster the creation of income-
generating activities (petty trade, for example), increased agricultural production and productivity (use of machinery) and 

the reduction of post-harvest losses through product conservation. The project will therefore have an indirect impact on 

the socio-economic development of the area. 
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Enhancement measures 

For more information, see "Environmental and Social 

Impact Assessment (ESIA)/Environmental and Social 
Management Framework (ESMF) report of the Rural 

Electrification Component for Cameroon" 
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Table 10: Monitoring Indicators 

Plans and Measures 
Performance Objectives  

Obligations of Means and/or Results 

Monitoring 

Period 

Monitoring 

Frequency 
Monitoring Means 

PP:Main Procedures 

PROC-01 Stakeholder 
Communication, Information 

and Commitment Procedures 
  90% of people interviewed declared that they were satisfied with the communication procedure 

Pre-construction 

Construction 
Annual ESMR Audit 

PROC-02 Complaints 

Submission and 
Monitoring Procedure  

  All the complaints submitted were monitored and replied to in less than 30 days 
Pre-construction 

Construction 
Quarterly 

 
Complaints database 

PROC-03 Recruitment 

Procedure 
  All the personnel received initial environmental and social training 

Pre-construction 

Construction 

 

Quarterly 
Complaints database 

PROC-04 Control 
Procedures 

  Less than 10 level I NC  

  Less than de 5 level II NC  

  No level III NC  

Pre-construction 

Construction 

 
Quarterly 

ESMR Audit 

PAP: Pre-construction Phase Action Plan 

APD-MOA-01: Recruitment 
and Training of the Officer 
Responsible for 
Environmental and Social 
Issues (RES) and the 
Environmental and Social 

Section (SES) 

  All the personnel recruited and trained prior to start of works Pre-construction Once MOA internal audit  

APD-MOA-02: Preparation 
of Communication Material   All the communication material written and validated  prior to start of works Pre-construction 

 
Once 

MOA internal audit 

APD-MOA-03: Optimization 

of Project Design  All ESIA measures included in the DCE Pre-construction 
 

Once 
MOA internal audit 

APD-MOA-04: Preparation 
of the Contractor’s Detailed 

Specifications 
  All ESIA measures included in the DCE Pre-construction Once MOA internal audit 

PAC : Construction Phase Action Plan  

CST-ENT-01: Procedure for 
Finalizing the Route and 
Compensation 

 Availability of the Plan validated by the Project Supervisor 

 All the localities are informed and surveyed 

 No dwelling place displaced. Otherwise, compensation in accordance  with the high-voltage transmission line RAP 

 All community infrastructure and cultural property along the corridor are processed in consultation with the traditional 
authorities 

 Compensation is paid for all trees along the corridor  

 No complaints generated by the project 

Construction 

 
 

 

Monthly 

ESMR Audit  

Complaints database 

CST-ENT-02: Management 
of Fixed and Temporary 
Camps 

 Availability of the Plan validated by the Project Supervisor 

 All waste water is treated 

  All site maintenance and hydrocarbons storage areas are equipped with watertight sections and a hydrocarbons separator (oil 
separator). 

Construction 

 

 

 
Monthly 

ESMR Audit  

Complaints database 
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Plans and Measures 
Performance Objectives  

Obligations of Means and/or Results 

Monitoring 

Period 

Monitoring 

Frequency 
Monitoring Means 

 Compliance with Plan, and total level 2 and 3 compliance 

 No disease or affliction caused by on-site living and hygiene conditions 

 Compensation is paid for all land and trees in accordance with the conditions laid down in the high-voltage transmission line 
RAP 

  No complaints 

CST-ENT-03: Public Health 

Management  

 Availability of the Plan validated by the Project Supervisor 

 All workers are monitored and sensitized 

 No disease or affliction caused by on-site living and hygiene conditions 

  All localities hold an STI and HIV/AIDS information meeting 

Construction 

Monthly 

ESMR Audit 

Register of meetings and 
attendance 

CST-ENT-04: Waste 
Management 

 Availability of the Plan validated by the Project Supervisor 

 Compliance with Plan, and total level 2 and 3 compliance 

  No complaints 

Construction Monthly 
ESMR Audit  
Complaints database 

CST-ENT-05: Management of 
Hazardous Substances 

 Availability of the Plan validated by the Prime Contractor   

 Availability of the list of products approved corresponding to all the products used 

 No WHO 1A or 1B product and all hazardous substances are kept in a secured area 

Construction 

Monthly 

ESMR Audit 

CST-ENT-06: Management of 

Road Traffic and Access Roads 

   Availability of the Plan validated by the Project Supervisor 

  No accidents 

  No complaints 

Construction 

Monthly 

ESMR Audit  

Complaints database 

CST-ENT-07: Management of 

Atmospheric Émissions, Dust 
and Noise 

 Availability of the Plan validated by the Project Supervisor 

  No complaints 
Construction 

Monthly 
ESMR Audit  
Complaints database 

CST-ENT-08: Biodiversity 

Conservation Measures 

 Availability of the Plan validated by the Project Supervisor 

 All temporary access roads  are rehabilitated 

 All fixed and temporary camps  are rehabilitated 

 Sampling of trees felled on 20 % of the length of the line outside the locality, outside the wooded savannah area and outside the 

riverside area 

 Sampling of trees felled on 30% of the length of the line within wooded savannah areas and riverside areas 

Construction 

Monthly 

ESMR Audit 

Database of the register of trees 
felled 

CST-ENT-09: Environmental 
and Social Training Plan 

 Availability of the Plan validated by the Prime  Contractor 

 All workers are sensitized on the various ESMP plans 
Construction 

Monthly 
ESMR Audit  

Register of training sessions 

CST-ENT-10: Environmental 

Monitoring Plan 

 Availability of  the Plan validated by the Project Supervisor 

 Availability of operating methods approved for various water treatment facilities 

   Full compliance with national regulation 

Construction 

Monthly 
Report on the  Environmental 

Surveillance Plan 

ESMR Audit 

CST-MOE-11: Environmental 

and Social Monitoring during 

Construction by the Project 
Supervisor 

 Compliance with Plan and total level 2 and 3 compliance 

 No complaints 
Construction 

Monthly 
Report on the  Environmental 

Surveillance Plan 
Complaints database 
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Plans and Measures 
Performance Objectives  

Obligations of Means and/or Results 

Monitoring 

Period 

Monitoring 

Frequency 
Monitoring Means 

PAE: Operation Phase Action Plan 

EXP-MOA-01: Public 
Safety Sensitization 
Measures 

 All localities hold two information meetings 

 All pupils of schools in the localities benefit from facilitation sessions 

A year prior to   

Construction 

First 4 years of 
operation 

Monthly 

Register of meetings and 

attendance 

EXP-MOA-02: Corridor 
Vegetation Management Plan 

 No use of pesticides 

 More than 50 % of vegetation maintenance works are performed  by labour force from the localities through agreements 
Operation Every 5 years Specific audit every 5 years 

EXP-MOA-03: Biodiversity 
Monitoring and Compensation 
Plan 

 Availability of the Compensation Plan validated by the administrative authorities in charge of forestry and protected areas 

 Compensation is paid  for all trees felled on the basis of 3 trees replanted for 2 trees felled; partnership agreement with an NGO 
and a university for avifauna monitoring; 

 Training on avifauna for  all technicians working in sensitive areas 

First 5 years of 
operation 

Annual 
Specific audit at the end of 

compensation 

EXP-MOA-04: Electricity Use 
Transition Support Measure 

 All localities hold an information meeting 

 One or two persons per locality are trained 

First 5 years of 
operation Annual 

Register of meetings and 

attendance 
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Table11: Detailed Costs of ESMP 

Corrective Measures/Actions 
 Cameroon (in €k)  Chad (in €k)    Project (in €k)    

 LI   LI  LI 
 
 

PROC: Environmental and Social Management Procedures        
[PROC-MOA-RES] Recruitment and Training of the Officer Responsible for Environmental and Social 

Issues (RES) and the Environmental and Social Section 
                280                    280                   560    

 
[PROC-COMM] Stakeholder Communication, Information and Commitment Procedures                   30                      30                     60     
[PROC-PLAINTES] Complaints Submission and Monitoring Procedure                   30                      30                     60     
[PROC-CONTROLE] Control Procedures                    30                      30                     60     

SUB-TOTAL                 370                    370                   740     
APD : Measures to be Included in the Final Design                        -       
[APD_MOE_MAMMIFERES] Large Wildlife Preservation                       -      (*) 

[APD_MOE_ELECTROMAGNETIQUE] Electromagnetic Fields                       -      (*) 

[APD_MOE_PAYSAGE] Landscape Management and Restoration                       -      (*) 

SUB-TOTAL                    -                         -                        -       
CST : Construction Phase Action Plan                         -       
[CST_ENT_EMPLOI] Employment and Personnel Management                        -      (*) 

[CST_ENT_SOLS] Soil Management                       -      (*) 

[CST_ENT_VEGETATION] Vegetation Management                       -      (*) 

[CST_ENT_SANTE] Health and Safety of Personnel and the Population                       -      (*) 

[CST_ENT_FORM_ENV] Environmental Training of Construction Personnel                       -      (*) 

[CST_ENT_BASES_VIE] Fixed and Temporary Workers’ Camps                       -      (*) 

[CST_ENT_DECHETS] Waste Management                       -      (*) 

[CST_ENT_MATIERES_DANGEREUSES] Management of Hazardous Substances                       -      (*) 

[CST_ENT_EMISSIONS] Control of Various Emissions and Dust                       -      (*) 

[CST_ENT_CIRCUL] Management of Traffic and Access Roads                       -      (*) 

[CST_ENT_CULT] Protection of Cultural Resources                       -      (*) 

[CST_MOE_SUIVI] Environmental and Social Monitoring during Construction by the Project Supervisor 300    250    550     
SUB-TOTAL 300    250    550     

EXP: Operation Phase Action Plan                        -       
[EXP_MOA_CORRIDOR] Corridor Soil and Vegetation Maintenance                       -      (**) 

[EXP_MOA_AVIFAUNE] Consideration of Birds                   50                      50                   100     
[EXP_MOA_ARBRES] Ecological Compensation for Lost Wooded Vegetation (corridor right-of-way)                   60                      40                   100     
[EXP_MOA_INDUSTRIE] Good Manufacturing Practices                   50                      50                   100     
[EXP_MOA_ELECTRICITE] Electric Risk Prevention                   60                      30                     90     

SUB-TOTAL                 220                    170                   390     
SUIVI: Environmental and Social Monitoring Plan                       -       
[SUIVI_MOA_BIODIV] Biodiversity Monitoring                 500                    300                   800    (**) 

[SUIVI_MOA_COMM] Communication                 100                      50                   150    (**) 

SUB-TOTAL                 600                    350                   950     
TOTAL IC              1 490                 1 140                2 630     

   RE   RE  RE   
PAP: Pre-construction Phase Action Plan                       -       
APD-MOA-01: Recruitment and Training of the Officer Responsible for Environmental and Social Issues 

(RES) and the Environmental and Social Section 
                260                    260                   520    

 
APD-MOA-02: Preparation of Communication  Material                    60                      50                   110     
APD-MOA-03: Optimization of Project Design                   20                      10                     30     
APD-MOA-04: Preparation of the Contractor’s Detailed Specifications                    30                      30                     60     

SUB-TOTAL                 370                    350                   720     
PAC: Construction Phase Action Plan                        -       
CST-ENT-01: Procedure for Finalizing the Route and Compensation                        -      (*) 

CST-ENT-02: Management of Fixed and Temporary Camps                       -      (*) 

CST-ENT-03: Public Health Management                       -      (*) 

CST-ENT-04: Waste Management                       -      (*) 

CST-ENT-05: Management of Hazardous Substances                       -      (*) 

CST-ENT-06: Management of Road Traffic and Access Roads                       -      (*) 

CST-ENT-07: Management of Atmospheric Emissions, Dust and Noise                       -      (*) 

CST-ENT-08: Biodiversity Conservation Measures                        -      (*) 

CST-ENT-09:Environmental and Social Training Plan                       -      (*) 

CST-ENT-10: Environmental Monitoring Plan                       -      (*) 

CST-MOE-11: Environmental and Social Monitoring during Construction by the Project Supervisor                 190                    140                   330     
SUB-TOTAL                 190                    140                   330     

PAE: Operation Phase Action Plan                       -       
EXP-MOA-01: Public Safety Sensitization Measures                  190                    140                   330     
EXP-MOA-02: Corridor Vegetation Management Plan                       -      (**) 

EXP-MOA-03: Biodiversity Monitoring and Compensation Plan                       -       

 Compensation for trees felled  

 Avifauna Monitoring 

                  60                      40                   100     
                  50                      50                   100     

EXP-MOA-04: Electricity Use Transition Support Measure                 140                      90                   230     
SUB-TOTAL                 440                    320                   760     
TOTAL RE              1 000                    810                1 810     

PROVISION 10% (IC + RE) 249    195    444     
     GRAND TOTAL  (IC +  RE) 2 729    2 135    4 864     

(*)    included in the construction costs 

(**)  included in the operation budgets 
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Table 12: List of Localities to be Electrified 

  

 

 

 


