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 Projet d'extension de la centrale de Kribi - Kribi Power Development Company          

 

RÉSUMÉ EXECUTIF SOMMAIRE 

Introduction 

La centrale de Kribi (ci-après, « la centrale ») est une centrale au gaz naturel existante qui est 
en fonctionnement depuis mai 2013. Kribi Power Development Company (KPDC) est le 
propriétaire et l'exploitant de la centrale. KPDC est une société à capital mixte dont 56 % des 
actions sont détenues par le groupe AES et 44 % par le gouvernement du Cameroun.  

En raison du retard prévu dans la construction en cours de deux projets d'hydroélectricité au 
Cameroun, LomPangar et Memve'ele, le gouvernement du Cameroun a demandé que KPDC 
accroisse la production de la centrale électrique de Kribi de 216 MW à 330 MW afin de 
répondre aux besoins en électricité à court terme, pour faire face à l'augmentation annuelle de 
la demande en électricité de 6 à 8 % dans la région et éviter les délestages pendant les 
saisons sèches.  

URS Infrastructure and Environment Ltd (URS) a été commanditée par KPDC afin 
d'entreprendre un rapport d'Évaluation de l'impact environnemental et social (EIES) sommaire 
du projet d'extension de la centrale de Kribi (ci-après dénommé le « Projet »). En outre, un 
Plan de gestion environnementale et socioéconomique (PGES) cadre a été élaboré et a été 
utilisé pour mettre à jour le PGES existant de la centrale (consulter l’Annexe H pour le PGES 
consolidé). URS (précédemment connue comme Scott Wilson) a réalisé la précédente EIES 
pour la centrale électrique de Kribi et la ligne de transport d'énergie associée. Ce rapport 
comprend : L'EIES de l'installation initiale qui a été présentée et approuvée en 2006 et un 
Plan d'action de réinstallation pour le site et la ligne de transport d'énergie qui a été finalisé et 
mis en œuvre en 2008. Un addendum à l'EIES originale a été préparé en octobre 2007 pour 
tenir compte des impacts environnementaux liés à l'installation de moteurs à explosion au gaz 
Wartsila de 16,6 MW à la place des turbines à gaz sur lesquelles reposait l'EIES d'origine. 
Un addendum ultérieur a été préparé en novembre 2008 afin de refléter une augmentation de 
la capacité de la centrale de 150 MW à 216 MW et une augmentation des dimensions de la 
centrale et de la sous-station dans les limites existantes. Une fusion de tous les rapports 
précédents d'EIES a été réalisée et présentée de nouveau en janvier 2010.  

Contexte législatif 

La loi n° 96/12 (5 août 1996) régit la gestion de l'environnement au Cameroun et le décret n° 
2013/0171 (14 février 2013) décrit le processus de réalisation d'une EIES. Il s'agit d'un 
processus en deux étapes qui nécessite : 

1. L'élaboration des termes de référence (TdR) : Les TdR donnent un aperçu du projet, 
identifient les problèmes environnementaux et sociaux potentiels à traiter, et décrivent 
l'approche à adopter pour l'EIES. 

2. Une Évaluation des impacts : Une EIES qui documente le processus complet 
d'évaluation de l'impact environnemental et social. 

Pour s'assurer que le Projet suive les bonnes pratiques internationales du secteur, KPDC 
applique également les critères de performance applicables de la Société Financière 
Internationale (SFI) ainsi que les lignes directrices pertinentes concernant la santé, la sécurité 
et l'environnement (EHS) de la Banque Mondiale, et s'engage à respecter ou dépasser les 
règlementations imposées par les institutions financières participantes. Les politiques propres 
de KPDC, à savoir la politique environnementale EP No 4.0 (19 juillet 2011) et la politique de 
sécurité OH & SP (Rév. 019/11) détaillent les engagements de KPDC dans la gestion 
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environnementale et socioéconomique et répondent, voire dépassent, les exigences 
nationales et spécifiques des prêteurs.  

L'examen de la législation pertinente établit qu'une EIES abrégée peut être soumise afin 
d'évaluer les impacts du projet tel qu'il sera développé dans les limites du site existant. En tant 
que tel, et en se conformant aux bonnes pratiques internationales du secteur, seules les 
lignes de base et les aspects suivants sont évalués dans l'EIES abrégée car considérés 
comme importants pour l'évaluation de l'augmentation de la capacité opérationnelle de 216 
MW à 330 MW.  

• Qualité de l'air 

• Bruit et vibrations 

• Gaz à effet de serre et effets 
climatiques  

• Gestion des déchets 

• Énergie et utilisation de l'eau  

• Analyse des risques  

• Main-d'œuvre et conditions 
de travail 

• Consultations des parties 
prenantes 

Après un examen du programme de conception et de construction du Projet, il a été estimé 
que l'effet différentiel des autres impacts environnementaux et sociaux à la suite de 
l'augmentation de capacité générée par le Projet sera d'une importance mineure parce que le 
projet de développement se situe dans les limites du site existant. Par conséquent, en 
conformité avec le décret n ° 2013/0171 du 14 Février 2013 et en conformité avec les 
exigences des prêteurs internationaux, les éléments suivants ont été exclus de l'étude car 
déjà évalués au cours de l'étape TdR et aucune évaluation officielle n'a été entreprise au-delà 
de l'EIES déjà présentée en janvier 2010. Le PGES existant de la centrale existante pour ces 
éléments a été examiné et jugé adéquat pour ce projet. 

• Eaux de surface et souterraines 

• Écologie marine 

• Écologie terrestre et 
biodiversité 

• Qualité et utilisation des terres 

• Paysage et impact visuel 

• Circulation et transports 

• Archéologie et patrimoine 
culturel  

• Conditions 
socioéconomiques 

Le Projet 

Le Projet est situé dans le sud du Cameroun, dans l’Arrondissement de Kribi 2 du 
département de l’Océan de la région Sud, à neuf kilomètres au nord-est de la ville côtière de 
Kribi (Figure 1). Le Cameroun (475 650 km²) est situé en Afrique centrale ; le pays est bordé 
par le Nigéria, la Guinée équatoriale, le Congo, le Gabon, la République centrafricaine et le 
Tchad.  

L'extension de la centrale sera située à l'intérieur des limites du site (Figure 2) existant. Le 
Projet sera développé dans la partie sud du site et occupera 1,1 ha ; le terrain a déjà été 
dégagé, à l'exception de quelques arbres. 
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La centrale fournit actuellement 216 MW d'électricité au réseau interconnecté du sud. 
L'électricité est produite par 13 moteurs à double carburant de 16,6 MW chacun (18V50 DF, 
16,6 MW fabriqués par Wartsila pour le compte de KPDC). 

Le Projet va rajouter 114 MW de capacité de production d'électricité à la centrale pour 
atteindre une capacité totale de production d'électricité de 330 MW. Sept moteurs 
supplémentaires de technologie similaire aux moteurs existants seront ajoutés à la centrale.  

Le gaz pour alimenter les moteurs provient du gisement offshore de Sanaga Sud. 
Les installations de production et de livraison de gaz pour la centrale électrique existante ont 
été conçues pour être en mesure de fournir suffisamment de gaz jusqu'à 330 MW (ou plus)  
et, par conséquent, aucune amélioration de ces installations n'est nécessaire. 

Une ligne de transport d'énergie de 225 kV à double circuit a été construite pour la centrale 
électrique existante, et relie la sous-station de 225/90 kV de Mangombe à Edéa (à environ 
100 km). En outre, la ligne de transport d'énergie a été conçue pour transporter jusqu'à 350 
MW par circuit ; elle est donc suffisante pour le projet d'extension. 

L'approvisionnement en eau pour la construction de la centrale électrique, l'exploitation et 
l'eau potable pour le personnel est fournie par des forages d'eaux souterraines sur le site ou 
par le cours d'eau voisin. Il est prévu que les besoins en eau durant le fonctionnement soient 
de 8 m3 par jour. 

Les voies d'accès existantes depuis le port de Douala le long de l'autoroute Kribi - Edéa et la 
route d'accès du site seront utilisées pendant la période de construction et d'exploitation afin 
d'assurer les livraisons par véhicule à la centrale, de l'équipement et du matériel. Les moteurs 
à gaz doivent être transportés par mer jusqu'à un point proche du site comme dans le cas de 
la centrale électrique de Kribi existante. 

Les installations annexes existantes, tels que les bureaux, les entrepôts, les aires de dépôt, 
de stockage de carburant, les locaux et les installations pour le personnel, les toilettes, les 
lavabos, cantine/salle à manger, situées sur le site continueront d'être utilisées au cours de la 
phase de construction et d'exploitation. Un petit bâtiment dédié à l'exploitation de l'extension 
de la centrale sera construit dans la zone d'extension. 

Il est prévu que lors de la construction du Projet, environ 600 employés soient nécessaires sur 
une période de 18 mois afin de mener à bien le Projet. Au moins dix pour cent des employés 
proviendront de communautés locales. Au cours de la phase d'exploitation de la centrale, ce 
nombre sera réduit à 20 employés en plus des 60 employés actuels. Le personnel sera logé 
dans la ville voisine pendant la construction et l'exploitation, et le transport entre les villages 
voisins et le site sera assuré.  
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Figure 1 : Plan de situation 

 

Figure 2 : Disposition du site 
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Conditions initiales 

Qualité de l'air 

Il n'existe aucun développement industriel existant à grande échelle ni aucune source 
ponctuelle importante d'émissions dans le voisinage du site, autre que la centrale électrique 
existante. En dehors de la centrale, les principales sources locales d'émissions de gaz de 
combustion sont la route principale de Kribi à Edéa toute proche (trafic léger) et les émissions 
domestiques des logements alentours.  

Il existe habituellement un niveau de poussières de fond généré à l'échelle locale par les 
déplacements des véhicules et l'action du vent sur les sols et les surfaces exposées. La 
concentration de poussières peut varier en fonction de divers paramètres tels que les 
conditions météorologiques et l'époque de l'année. 

Une étude au tube diffuseur a été réalisée entre avril et juin 2006 à deux emplacements 
adjacents au site pour déterminer les niveaux de fond indicatifs de NO2, SO2 et d'ozone (O3) 
pour l'EIES initiale de la centrale électrique (Scott Wilson, 2010). Les concentrations de fond 
de NO2 et de SO2 étaient largement inférieures aux valeurs établies par l'OMS sans la centrale 
électrique existante, indiquant l'existence dans la zone entourant le site du Projet de très 
faibles niveaux d'émissions de ces polluants dus aux sources domestiques et au trafic routier. 
Les niveaux de fond d'ozone sont typiques des latitudes équatoriales.  

Les résultats de la modélisation de la dispersion des émissions de la centrale électrique 
existante à combustion de gaz naturel (et fonctionnant en permanence à 100 % de charge 
avec treize moteurs en fonctionnement) indiquent que les impacts maximum prévus par le 
scénario de référence ne devraient entraîner de dépassement des directives de l'OMS pour 
les concentrations de NO2, SO2 ou PM10 à aucun des emplacements de récepteurs sensibles 
sélectionnés.  

Bruit 

Avant la construction de la centrale, une étude du bruit de référence a été réalisée à trois 
endroits sur la période du 3 au 6 avril 2006 pour établir les niveaux de bruit émis autour du 
site (Scott Wilson, 2010). Les résultats du suivi montrent peu de variations entre le jour et la 
nuit ; la valeur moyenne Leq est de 50 dB(A) en journée, et de 51 dB(A) pendant la nuit.  

D'autres mesures de bruit ont été effectuées par Wartsila en mai 2013 pendant le 
fonctionnement de la centrale. Les niveaux de bruit mesurés indiquent que la limite de bruit 
diurne de 55 dB(A), et de bruit nocturne de 45 dB(A) peut être dépassée par la centrale 
électrique existante en exploitation. Cependant, il est à noter que certains des niveaux de 
« fond » de bruit mesuré sont supérieurs aux niveaux « totaux » de bruit mesuré. Cela semble 
indiquer que d'autres sources que la centrale apportent une contribution significative à la 
pollution sonore ; il est impossible de quantifier précisément les niveaux de bruit résultant de 
l'exploitation de la centrale pour les récepteurs environnants. 

Gestion des déchets  

Le fonctionnement de la centrale électrique existante donne lieu à un certain nombre de flux 
de déchets, dont des déchets ménagers/municipaux et des déchets dangereux.  

Environ 500 à 700 kg de déchets de type municipal général sont générés sur le site par 
semaine. Ces déchets sont susceptibles de contenir : du papier et du carton, du verre, des 
plastiques, des métaux (par exemple, les canettes de boisson), des déchets de cuisine 
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biodégradables et des déchets mélangés généraux. Ils sont actuellement collectés par la 
SECA, une filiale de Hysacam. Des installations sont prévues pour le tri de certains déchets 
en vue de faciliter leur recyclage/leur récupération.  

Certains déchets dangereux sont également produits.  On suppose que le volume de déchets 
dangereux produits actuellement sur le site est relativement faible (c'est-à-dire d'environ 10 à 
50 tonnes par an (tpa) en moyenne). En ce qui concerne la gestion des déchets dangereux 
générés sur le site, toutes les entreprises chargées de la gestion des déchets dangereux sont 
déclarées titulaires des certificats environnementaux/autorisations nécessaires pour 
l'élimination sécuritaire de ces déchets et suivent les procédures de traitement prévues par la 
MEPNSD.  

Émissions de gaz à effet de serre 

En 2010, les émissions totales de GES publiées du Cameroun étaient de 199 millions de 
tCO2e et de 10,15 tCO2 par personne, classant le Cameroun respectivement au 43e rang sur 
187 pays en termes de total d'émissions et au 57e rang en termes de total d'émissions par 
habitant (WRI, 2008).  

En ce qui concerne la consommation fixe de combustible, la centrale dispose actuellement de 
13 moteurs installés avec une capacité d'exploitation combinée de 216 MW. En supposant 
que la centrale électrique fonctionne à la capacité de 90 % 365 jours par an, elle est capable 
de produire une limite supérieure estimée de 1 703 519 532 kWh chaque année. L'énergie 
totale maximale requise pour le fonctionnement annuel de la centrale est de 13 434 TJ ; la 
consommation annuelle estimée de combustible (gaz naturel) est de 275 128 tonnes par an ; 
cette combustion produit environ 741 551 tCO2e chaque année. 

En ce qui concerne la consommation mobile de carburant, KPDC possède huit véhicules 
diesel dont un bus de 20 places et sept petits véhicules de type pick-up utilisés pour assurer le 
transport de 60 personnes chaque jour entre Kribi et le site. Les véhicules de KPDC génèrent 
actuellement une quantité estimée de 37 tCO2e chaque année (Tervavaninthorn & Raballand, 
2008 ; Outil CEET).  

Consultations 

Une consultation des parties prenantes a été réalisée pour l'EIES en conformité avec la 
réglementation nationale (décret n° 2013/0171 du 14 février 2013) et les bonnes pratiques 
internationales du secteur. Le décret précise les exigences suivantes en matière de 
consultation : 

• La détermination de l'acceptabilité de l'EIES implique la mise en place d'une consultation 
et des séances publiques, qui comprendront également des réunions organisées au cours 
de l'étude ; 

• Le promoteur doit respecter un préavis de 30 jours avant la première réunion 
de consultation ; 

• Les procès-verbaux des réunions doivent être inclus dans le rapport d'EIES ; et  

• Après confirmation de l'acceptabilité du rapport d'EIES, une nouvelle consultation 
publique est organisée le cas échéant. Après 30 jours, un rapport sur les résultats est 
présenté au Ministère de l'Environnement, de la Protection de la Nature et du 
Développement Durable. 
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Le principal critère de la SFI applicable à la consultation est la Norme de performance 1 - 
Évaluation et gestion des risques environnementaux et sociaux et des impacts. Selon la 
Norme de performance 1, l'engagement des parties prenantes avec les communautés 
concernées et les acteurs locaux est un processus continu qui doit englober :  

• L'analyse des parties prenantes et la planification de leur engagement ; 

• La publication et la diffusion de l'information ; 

• La consultation et la participation ; 

• Le mécanisme de gestion des griefs ; et 

• Des rapports réguliers faits aux communautés concernées tout au long de la durée du 
Projet. 

L'approche globale de la consultation pour le Projet suit la même stratégie utilisée lors de la 
construction et de l'exploitation de la centrale existante. Toutefois, la portée du Projet 
d'extension est telle qu'elle devrait avoir un impact moins important sur les communautés 
avoisinantes et d'autres récepteurs sensibles par rapport aux impacts décrits dans l'EIES 
antérieure entreprise pour la construction et l'exploitation de la centrale et la ligne de transport 
d'énergie de 225 kV. Par conséquent, un vaste programme de consultation n'a pas été jugé 
nécessaire. Comme convenu avec l'administration locale en charge de l'environnement et 
l'administration locale du département Océan, les groupes d'intervenants suivants ont été 
invités à la réunion :  

• Les membres de la Commission de recensement (le préfet, l'officier divisionnaire, le chef 
de Mpolongwe 2) ; 

• L'administration (maire) et les dirigeants locaux ; 

• Les membres de la communauté du village de Mpolongwe 2 avec leurs chefs 
traditionnels ; et 

• Le chef et les membres de la communauté du village de Mpolongwe 1. 

Les réunions de consultation publique formelles ont été organisées le 8 octobre 2013. La 
réunion a été dirigée par un représentant de KPDC, aidé des sous-traitants tiers, la SAFEX 
(Société Africaine d'Expertise), un expert en environnement et audit officiellement reconnu par 
le Ministère chargé de l'Environnement. La réunion s'est déroulée principalement en français, 
avec interprétation fournie dans les langues locales si nécessaire.  

Les questions clés du Projet soulevées par les intervenants au cours de la réunion publique 
de consultation portent sur :  

• L'impact du bruit et des vibrations sur la santé physique et mentale humaine ; 

• Le risque de propagation des effluents liquides (gazole) dans les cours d'eau locaux ; 

• La fourniture d'électricité et d'eau potable à travers un réseau de tuyauterie comme pour 
la ville de Kribi ; et  
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• Le recrutement de la main-d'œuvre locale pour le Projet. La communauté a demandé 
qu'une base de données des compétences locales soit établie et utilisée par KPDC pour 
les besoins de recrutement à venir.  

D'autres observations formulées lors de la réunion de consultation et abordées dans l'EIES, 
concernent les engagements qui ont été présentés par les habitants comme étant convenus 
entre KPDC et la communauté dans le cadre du développement initial de la centrale 
électrique. KPDC a répété que ses engagements sont clairement définis dans les lettres 
échangées avec la communauté de Mpolongwe 2 et que des projets sociaux supplémentaires 
en faveur de ces populations sont en cours d'évaluation.  

Évaluation des impacts 

En tenant compte de la législation camerounaise en vigueur et ainsi que des bonnes pratiques 
internationales du secteur, l'étude d'impact a impliqué les étapes clés suivantes : 

• Consultations : Avec les communautés locales et les parties prenantes au 
niveau national ; 

• Données de référence : Les données de référence, qui existent pour la zone d'influence 
du Projet, ont été utilisées dans cette EIES abrégée ; 

• Évaluation des impacts : Évaluation de la nature et l'ampleur des impacts potentiels liés à 
la construction, à l'exploitation et au déclassement du Projet ; 

• Atténuation : Identification des mesures nécessaires pour éviter ou limiter les impacts, y 
remédier ou les compenser ; et 

• Gestion : Élaboration d'un Plan cadre de gestion environnementale et socioéconomique. 

La section ci-dessous décrit les conditions existantes sur le site, les impacts potentiels et 
l'évaluation des mesures d'atténuation.  

La zone d’influence du Projet (ZIP) comprend la surface physique du Projet (1,1 ha) situé à 
l'intérieur du site clôturé (16 ha), ainsi que les récepteurs sensibles préalablement identifiés 
lors de la construction de la centrale au-delà de la limite clôturée et qui peuvent être touchés 
par les activités du Projet durant la construction, l'exploitation et le déclassement de 
l'extension proposée. 

L'utilisation des terres autour du site est dominée par un couvert forestier, mais cette 
couverture a été touchée par l'activité humaine (défrichage total ou partiel) et dans une 
certaine mesure composée de forêt tropicale secondaire. L'utilisation secondaire des terres 
consiste en l'agriculture de subsistance dans le cadre de laquelle sont cultivés bananiers, 
palmiers à huile, manioc et d'autres cultures. Les ménages dans le voisinage du site vivent de 
l'agriculture de subsistance et des revenus de trésorerie tirés de commerces nomades le long 
de la route, tels que la vente de fruits, ou du travail occasionnel dans les grandes villes, 
comme Kribi. Il y a un bon nombre d'écoles, de centres de santé et d'églises à proximité du 
site du Projet. 

En dehors de la centrale, il n'y a pas de développement industriel à grande échelle ou d'autres 
sources ponctuelles importantes de pollution dans le voisinage du Projet. Les principales 
sources locales de polluants de combustion sont la route principale de Kribi à Edéa (250 m à 
l'ouest) et les émissions provenant des logements locaux. Comme pour la qualité de l'air, la 
source de bruit la plus importante identifiée est la principale route de Kribi à Edéa. D'autres 
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sources de bruit dans le voisinage de la centrale comprennent la sous-station de 225 kV existante 
et la centrale électrique actuelle. 

En raison de la pluviométrie relativement élevée dans la région et de la topographie basse, un 
vaste réseau de petits cours d'eau et affluents existent dans la région. Les rivières Mpolongwe 
et Ngongoyima se trouvent à proximité du site. Des eaux souterraines peu profondes peuvent 
également s'accumuler sur le site en raison d'une forte pluviométrie et de la perméabilité du 
sol.  

Il existait sur le site des installations résidentielles (habitations rurales) aux limites ouest et 
nord, mais ces habitations ont été déplacées dans le cadre du développement de la centrale. 
Il ne reste aucune habitation sur le site. Les propriétés les plus proches sont à l'ouest de la 
route d'accès proposée, à environ 300 m de la limite ouest du site. Ces propriétés se trouvent 
généralement le long ou à proximité de la route. 

Des éléments du patrimoine culturel d'importance locale (par example, des arbres sacrés) ont 
été identifiés à l'intérieur du site et ont été enlevés en toute légalité (avec le consentement des 
habitants) avant la construction de la centrale et dans le cadre de la mise en œuvre du plan 
d'action de déplacement des habitations en 2008. Aucun élément du patrimoine culturel ne 
sera affecté par le projet d'extension. 

Le tableau 1 présente les impacts potentiels et les mesures d'atténuation concernant le Projet. 
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Tableau 1 : Impacts potentiels et mesures d’atténuation 

Problème  Impact Nature Durée Importance Mesure d’atténuation 

Qualité de l'air Augmentation des émissions 
de poussière pour la population 
locale lors de la construction ; 
et diminution de la qualité de 
l'air local pendant la 
construction et l'exploitation en 
raison des émissions des 
cheminées de la centrale et de 
l'utilisation des véhicules  

Négatif De 

Court à 
moyen 
terme 

Mineure à 
minime 

Mesures standard de 
contrôle de la poussière 

Bruit Augmentation des niveaux 
sonores due aux activités de 
construction et d'exploitation 
de la centrale 

Négatif De 

Court à 
moyen 
terme 

Mineure Meilleures pratiques de 
travail et mise en oeuvre 
de la stratégie 
d’attenuation fondée sur 
des mesures et analyses 
detaillées (phase 
d’exploitation) 

Gestion des 
déchets 

Génération de déchets. 
pendant la construction et 
l'exploitation. Les types de 
déchets comprennent les 
déchets de 
construction/démolition, les 
déchets dangereux ou non, et 
les déchets municipaux.  

Négatif De 

Court à 
moyen 
terme 

Négligeable 
à modérée 

Réutilisation si possible ou 
élimination comme 
déchets inertes par une 
entreprise locale de 
gestion des déchets et 
recyclage quand des 
marchés existent et 
gestion par une entreprise 
de gestion de déchets en 
conformité avec les 
réglementations. 

GES et effets 
climatiques 

Émissions de GES provenant 
de la centrale et des véhicules 

Négatif De 

Court à 
moyen 
terme 

Négligeable Utilisation de combustible 
à faible teneur en 
carbone.  

Entretien régulier de la 
centrale, surveillance et 
déclaration des émissions.  

Véhicules économes en 
carburant/ réduction des 
déplacements sur le site / 
éducation des utilisateurs 
de véhicules. 

Énergie et 
utilisation de 
l'eau 

Utilisation des ressources en 
eau et de l'électricité 

Négatif De 

Court à 
moyen 
terme 

Négligeable Bonnes pratiques 
internationales du secteur 
pour le contrôle lors de la 
conception. 

Analyse des 
risques 

Risque pour la santé humaine 
et l'environnement lors de 
l'utilisation de matières 
dangereuses 

Négatif De 

Court à 
moyen 
terme 

Mineure Mise en œuvre d'un Plan 
de gestion de la santé, de 
la sécurité et de 
l'environnement afin de 
mettre en place un 
environnement de travail 
sécuritaire. 
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Plan de gestion 

KPDC a développé une approche spécifique au site pour la gestion de ses impacts 
socioéconomiques et environnementaux et pour l'engagement des parties prenantes, qui est 
basée sur des normes, des lignes directrices et de bonnes pratiques reconnues à l'échelle 
internationale. Le système vise à protéger l'environnement, la santé et la sécurité des 
travailleurs, et à l'amélioration continue de tout le fonctionnement de KPDC. 

Le PGES cadre de l'EIES du Projet a été développé sur la base du PGES existant pour la 
centrale électrique et comprend les principes suivants :  

• Engagement : Dialogue permanent avec les parties prenantes, entretenu dans un esprit 
de transparence et d'honnêteté ; 

• Évaluation : Analyse des évaluations, les aspirations et les ressources communautaires, 
les impacts du projet, analyse systématique des données socioéconomiques et d'autres 
informations pour affiner l'exploitation du projet KPDC et les stratégies de développement 
communautaire ; 

• Action : Initiatives stratégiques fondées sur les résultats de l'évaluation des intérêts et 
préoccupations, destinées à consolider des avantages durables au sein des 
communautés où KPDC opère et encourager le soutien du Projet ;  

• Surveillance : Évaluations régulières, quantitatives et qualitatives, de l'efficacité de 
l'approche de KPDC spécifique au site, afin de mieux affiner les projets, les évaluations et 
les actions. 

Ce PGES cadre a été incorporé dans le PGES existant de la centrale électrique existante 
(consulter l’Annexe H pour le PGES consolidé). Les performances par rapport au PGES et les 
mesures d'atténuation seront soumises à des audits internes réguliers ainsi qu'à la création de 
rapports à destination des autorités et autres parties prenantes. 
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ANNEXE RES-A  LETTRE D’APPROBATION DES TERMES DE RÉFÉRENCE 
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EXECUTIVE SUMMARY 

Introduction 

Kribi Power Plant (the Power Plant) is an existing natural gas power plant which has been in 
operation since May 2013. Kribi Power Development Company (KPDC) is the owner and 
operator of the Power Plant. KPDC is a mixed capital corporation with 56% of shares held by 
the AES Group and 44% by the Government of Cameroon.  

Due to the delay anticipated in the construction of two on-going hydro projects in Cameroon, 
LomPangar and Memve’ele, the Government of Cameroon have requested that KPDC expand 
production of the Kribi Power Plant from 216 MW to 330 MW in order to fulfil the short term 
electricity demand, provide the 6 to 8% yearly demand increase for electricity in the region and 
help to avoid load shedding during the dry seasons.  

URS Infrastructure and Environment Ltd (URS) has been commissioned by KPDC to 
undertake an abbreviated Environmental and Social Impact Assessment (ESIA) for the Kribi 
Power Expansion Project (herein referred to as the ‘Project’). In addition, a framework ESMP 
has been developed (see Section 13) and has been used to update the Power Plant’s existing 
ESMP (see Appendix H for the consolidated ESMP).  URS (previously operating as Scott 
Wilson) has been responsible for the previous ESIA reporting for the Kribi Power Plant and 
associated transmission line. This reporting includes: an ESIA for the original facility was 
submitted and approved in 2006 and a Resettlement Action Plan for the Site and transmission 
line was finalised and implemented in 2008. An addendum to the original ESIA was prepared 
in October 2007 to reflect environmental impacts associated with the installation of 16.6 MW 
Wartsila reciprocating gas engines in place of gas turbines upon which the ESIA was originally 
based. A subsequent Addendum was prepared in November 2008 to reflect an increase in 
Power Plant capacity from 150 MW to 216 MW and an increase in the size of the Power Plant 
and substation within the existing boundaries. An amalgamation of all the previous ESIA 
reports was undertaken and resubmitted in January 2010.  

Legislative Background 

Law No. 96/12 (5 August 1996) governs environmental management in Cameroon and Decree 
No. 2013/0171 (14 February 2013) sets out the process for undertaking an ESIA.  This is a 
two stage process and requires: 

3. Elaboration of Terms of Reference (ToRs): provides an overview of the Project, 
identifies potential environmental and social issues to be addressed, and outlines the 
ESIA approach to be adopted. 

4. Impact Assessment: An ESIA Report which documents the full environmental and social 
impact assessment process. 

To ensure the Project follows good international industry practice, KPDC is also applying 
applicable International Finance Corporation (IFC) Performance Standards and relevant World 
Bank Environmental Health and Safety (EHS) Guidelines, and is committed to meeting or 
exceeding regulations imposed by participating financial institutions. KPDC’s own corporate 
policies, namely Environmental Policy EP#4.0 (19 July 2011) and Safety Policy OH&SP (Rev 
019/11) detail KPDC’s commitments to environmental and social management and meet, if not 
exceed, national and specific lender requirements.   
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The review of relevant legislation established that an abbreviated ESIA can be submitted to 
assess the impacts of the Project as it will be developed within the boundaries of the existing 
Site. As such, and still complying with good international industry practice, only the following 
baselines and aspects are assessed in the abbreviated ESIA as they are considered 
significant to an assessment of the increase in operational capacity from 216 MW to 330 MW.  

• Air Quality 

• Noise and Vibration 

• Greenhouse Gas and Climate 
Change  

• Waste Management 

• Energy and Water Efficiency  

• Hazard Analysis  

• Labour and Working Conditions 

• Stakeholder Consultation 

After a review of the Project’s design and construction program, it was assessed that the 
incremental effect of other environmental and social impacts as a result of the capacity 
increase generated by the Project will be of minor significance because the proposed 
development is within the boundaries of the existing Site and existing management plans are 
in place to ensure management and monitoring of operations. Therefore, in compliance with 
Decree No. 2013/0171 of 14 February 2013 and international lender requirements, the 
disciplines below were scoped out during a scoping exercise completed in the ToR stage and 
no further formal assessment was undertaken beyond the ESIA submitted in January 2010. 
The Power Plant’s existing Environmental and Social Management Plan (ESMP) for these 
disciplines was reviewed and found to be adequate to accommodate this Project. 

• Surface water and Groundwater 

• Marine Ecology 

• Terrestrial Ecology and Biodiversity 

• Land Quality and Land Use 

• Landscape and Visual 

• Traffic and Transportation 

• Archaeology and Cultural Heritage 

• Socio-Economics 

The Project 

The Project is located in southern Cameroon, in the Kribi Subdivision of the Ocean Division of 
the South Region nine km north east of the coastal town of Kribi (Figure 1.) Cameroon 
(475,650 km²) is situated in Central Africa and is bordered by Nigeria, Equatorial Guinea, 
Congo, Gabon, Central African Republic and Chad.  

The expansion of the Power Plant will be located within the fence line of the existing Site 
(Figure 2). The Project will be developed in the southern portion of the Site and will occupy 1.1 
ha and has already been cleared, except for a few trees. 

The Power Plant currently provides 216 MW of electricity to the Southern Interconnected Grid. 
Electricity is generated through 13 dual-fuel gas engines of 16.6 MW each (18V50 DF,16.6 
MW manufactured by KPDC contractor Wartsila). 

The Project will add a further 114 MW of power generation capacity to the Power Plant to 
enable a total electricity generation capacity of 330 MW. An additional seven spark ignition 
gas engines of similar technology to those existing will be added to the Power Plant.  
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Gas to fuel the engines is supplied from the off-shore Sanaga Sud gas field. The gas 
production and delivery facilities for the existing Power Plant were designed to be able to 
supply sufficient gas up to 330 MW (or more); therefore, no expansion of these facilities is 
required. 

A 225 kV, double circuit transmission line was constructed for the Power Plant, and connects 
the Power Plant to the Mangombe 225/90 kV substation at Edéa (approximately 100 km 
away). In addition, the transmission line capacity was designed to carry up to 350 MW per 
circuit and is therefore sufficient for the expansion Project. 

Water supply for Power Plant construction, operation and staff potable requirements is 
supplied through groundwater boreholes at the site or from the neighbouring water course. 
Water demands during operation are anticipated to be 8 m3 per day. 

Existing access routes from the port at Douala along the Kribi - Edéa highway and the Site 
access road will be utilised during the construction and operation period to deliver plant, 
equipment and material by vehicle.  The gas engines are expected to be transported by sea 
up to a beaching point close to the Site as done for the existing Kribi Power Plant. 

Existing supporting facilities, such as offices, warehouses, laydown areas, office 
accommodation and staff welfare facilities, toilets, washing facilities, canteen/eating area, 
located within the Site will continue to be utilised during the construction phase and operation 
phase. A small building dedicated for the expansion plant operation will be built in the 
expansion area 

It is anticipated that during the construction of the project approximately 600 staff will be 
required over an 18 month period to construct the Project. At least ten percent of the labor 
force will be from local communities. During the Power Plant’s operational phase, this will 
reduce to 20 staff in addition to 60 staff currently employed. Staff will be accommodated during 
construction and operations within the nearby town of Kribi and transportation to and from 
neighbouring villages and the site will be provided.  
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Figure 1: Location Plan 
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Figure 2: Site Layout 

 

Baseline Conditions 

Air Quality 

There is no existing large-scale industrial development or other major point sources of 
emissions in the vicinity of the Site, other than the existing Power Plant. In addition to the 
Power Plant, the main local sources of combustion emissions are the nearby Kribi to Edéa 
main road (light traffic) and domestic emissions from surrounding housing.  

A background level of dust typically exists and is generated on a local scale from vehicle 
movements and action of wind on exposed soils and surfaces. Concentrations of dust can 
vary depending on various parameters such as meteorological conditions and time of year. 

A diffusion tube survey was undertaken between April 2006 and June 2006 at two locations 
adjacent to the Site to provide indicative background levels of NO2, SO2 and ozone (O3) for the 
original Power Plant ESIA (Scott Wilson, 2010). Background concentrations of NO2 and SO2 

were well below WHO guideline values without the existing Power Plant, indicating that there 
are very low levels of emissions of these pollutants in the area around the Project site from 
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domestic and road traffic sources. Background levels of ozone are typical of equatorial 
latitudes.  

The results of the dispersion modelling with emissions from the existing Power Plant burning 
natural gas (and running continuously at 100% load with thirteen engines in operation) indicate 
that the maximum predicted impacts during the baseline scenario would not lead to an 
exceedance of the WHO guidelines for concentrations of NO2, SO2 or PM10 at any of the 
selected sensitive receptor locations.  

Noise 

Prior to Power Plant construction, a baseline noise survey was conducted at three locations 
over the period 3rd to 6th April 2006 to establish the exiting noise levels around the Site (Scott 
Wilson, 2010). Monitoring results show little variation between day and night periods; the 
average daytime Leq to be 50dB(A), with the average night time Leq as 51 dB(A).  

Further noise measurements were carried out by Wartsila in May 2013 during Power Plant 
operation. Measured noise levels indicate that the daytime noise limit of 55 dB(A), and the 
night-time noise limit of 45 dB(A) may be exceeded with the existing Power Plant in operation. 
However, it is noted that some of the measured “background” noise levels are higher than the 
measured “total” noise levels. This would indicate that sources other than the Power Plant are 
making a significant contribution to the noise climate and it is not possible to quantify the noise 
levels to surrounding receptors resulting from operation of the Power Plant with any degree of 
accuracy. 

Waste Management  

The operation of the existing Power Plant gives rise to a number of wastes streams including 
domestic/municipal waste and hazardous waste.  

Approximately 500 - 700 kg of general, municipal-type waste is generated at the Site per 
week. Such waste is likely to comprise: paper and cardboard, glass, plastics, metals (e.g. 
drinks cans), biodegradable kitchen waste and general mixed waste. This is currently collected 
by SECA, a subsidiary company of Hysacam. Facilities are provided for the segregation of 
certain wastes in order to facilitate recycling / recovery.  

Some hazardous wastes are also produced.  The volume of hazardous waste currently 
produced at the Site is assumed to be relatively low (i.e. in the region of 10 - 50 tonnes per 
annum (tpa) on average). With regard to the management of hazardous wastes currently 
generated at the Site, all companies used for the management of hazardous waste are 
reported to have the necessary environmental certificates / permissions for the safe disposal 
of such wastes and follow the treatment procedures stipulated by the MEPNSD.  

Greenhouse Gas Emissions 

In 2010, Cameroon’s total GHG emissions were reported as 199 million tCO2e and 10.15 tCO2 
per person ranking Cameroon as 43rd out of 187 countries in terms of total emissions and 57th 
in terms of total per capita emissions (WRI, 2008) respectively.  

With regard to stationary fuel consumption, the Power Plant currently has 13 engines installed 
with a combined operating capacity of 216 MW. Assuming that the Power Plant operates at 
90% capacity for 365 days a year, it is capable of producing an upper bound estimate of 
1,703,519,532 kWh each year. The maximum total energy required for Power Plant operation 
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each year is 13,434 TJ; the estimated annual fuel (natural gas) use is 275,128 tonnes each 
year; this produces an estimated 741,551 tCO2e each year. 

With regard to mobile fuel consumption, KPDC owns eight diesel vehicles including one 20 
seater bus and seven smaller pick-up type vehicles which are used to provide transportation 
for 60 staff each day between Kribi and the Site. KPDC owned vehicles are currently generate 
an estimated 37 tCO2e each year (Tervavaninthorn & Raballand, 2008; CEET tool).  

Consultation 

Stakeholder Consultation has been conducted in line with national regulation (Decree No. 
2013/0171 of 14 February 2013) and good international industry practice for ESIA’s. The 
Decree outlines the following requirements for consultation: 

• The determination of the acceptability of the ESIA involves consultation and public 
hearings, which will also include meetings undertaken during the study; 

• The proponent must provide 30 days notification prior to the first consultation meeting; 

• Minutes of meetings must be included in the ESIA report; and  

• After confirmation of acceptability of the ESIA report, further public consultation is 
undertaken. Following 30 days, a report of the findings is presented to MINEPDED. 

The key IFC standard applicable to consultation is Performance Standard 1 - Assessment and 
Management of Environmental and Social Risk and Impacts. According to Performance 
Standard 1, stakeholder engagement with affected communities and local stakeholders is an 
on-going process that should contain:  

• Stakeholder analysis and engagement planning; 

• Disclosure and dissemination of information; 

• Consultation and participation; 

• Grievance mechanism; and 

• On-going reporting to affected communities throughout the life of the project. 

The overall approach to consultation for the Project follows the strategy used during the 
construction and operation of the existing Power Plant. However, the scope of the expansion 
Project is such that it is expected to have a less significant impact on nearby communities and 
other sensitive receptors compared to impacts outlined in previous ESIAs undertaken for the 
construction and operation of the Power Plant and the 225 kV transmission line. Therefore, an 
extensive programme of consultation was not deemed necessary. As agreed with the local 
administration in charge of environment and local administrative of the Ocean Subdivision, the 
following stakeholder groups were invited to the meeting:  

• Members of the Census Commission (Senior Divisional Officers, Divisional Officer, Chief 
of Mpolongwe 2); 

• Local administration (Mayor) and leaders; 

• Community members of the Mpolongwe 2 village with their traditional leaders; and 
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• Chief and community members of the Mpolongwe 1 village. 

Formal public consultation meetings were undertaken on 08 October 2013. The meeting was 
led by a representative of KPDC, supported by their third party sub-consultant, SAFEX 
(Société Africaine d’Expertise), a consultant in environment and audit formally recognised by 
the Ministry in Charge of Environment. The meeting was conducted mainly in French, with 
interpretation provided in local languages where necessary.  

Key Project issues raised by stakeholders during the public consultation meeting relate to:  

• The impact of noise and vibration on human physical and mental health; 

• The potential spread of liquid effluents (gas oil) into local streams; 

• The provision of electricity and potable water through a piping network as per the Kribi 
town; and  

• The recruitment of local labour for the Project. The community requested that a database 
of local skills is established for use by KPDC for future recruitment requirements.  

Further comments raised during the consultation meeting, and which have been addressed in 
the ESIA, relate to commitments that were presented by locals as being agreed between 
KPDC and the community as part of the original Power Plant development. KPDC reiterated 
that its commitments are clearly outlined in letters exchanged with the community of 
Mpolongwe 2 and additional social projects in favor of these populations are being evaluated.   

Impact Assessment 

Taking into account applicable Cameroonian legislation and guidelines as well as good 
international industry practice, the impact assessment involved the following key stages: 

• Consultation: With local communities and national stakeholders; 

• Baseline data: Baseline data, which exists for the project area of influence, have been 
used for this abbreviated ESIA; 

• Impact Assessment: Evaluation of the nature and scale of potential impacts arising from 
the construction, operation and decommissioning of the project; 

• Mitigation: identification of measures needed to avoid, reduce, remediate or compensate 
impacts; and 

• Management: development of a Framework Environmental and Social Management Plan 
that encompasses all aspects of mitigation, management, monitoring and institutional 
measures. 

The section below sets out the existing on-site conditions, potential impacts and mitigation 
measures assessed.  

The Project area of influence (PAI) comprises the physical footprint of the proposed Project 
(1.1 ha) located within the fenced Site (16 ha), as well as the sensitive receptors previously 
identified during construction of the Power Plant beyond the fenced boundary which may be 
impacted by Project activities during the construction, operation and decommissioning phases 
of the proposed expansion. 
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Land use around the Site is dominated by forest cover; however, this cover has been 
impacted by human activity (clearing or partial clearing) to a varying degree comprised of 
secondary rain forest. The secondary land use is subsistence agriculture on which banana, 
palm oil trees, cassava and other staple crops are grown. The households within the vicinity of 
the Site live by subsistence farming with some cash income gained from informal roadside 
business, such as fruit-selling, or taking up casual labour in the larger towns, such as Kribi. 
There are a good number of schools, health centres and churches near to the Project site. 

Aside from the Power Plant, there are no large-scale industrial developments or other major 
point sources of emissions in the vicinity of the Project. The main local sources of combustion 
emissions are the nearby Kribi to Edéa main road (250 m west) and domestic emissions from 
local housing.  Similar to air quality, the most significant noise source identified is the main 
Kribi to Edéa road.  Other noise sources within the vicinity of the Power Plant include the 
existing 225 kV substation and the existing Power Plant. 

Due to the relatively high rainfall in the region and low lying topography, an extensive network 
of small tributary streams and rivers exist in the area. The Mpolongwe River and Ngongoyima 
River are located near to the Site. Shallow groundwater also occurs within the Site due to the 
high rainfall and permeable soil.  

The Site used to have residential settlements (rural dwellings) within the western and northern 
boundary; however, these settlements were resettled as part of the development of the Power 
Plant. No settlements remain within the Site. The nearest properties are to the west of the 
proposed access road, approximately 300 m from the western boundaries of the Site. These 
properties generally lie along, or close to, the road line. 

Cultural heritage features of local importance (such as gravesites), usually located close to 
houses and areas of Sacred Forest, were identified within the Site and were legally removed 
(with the consent of the affected households) prior to construction of the Power Plant and as 
part of the implementation of the Resettlement Action Plan in 2008. No cultural heritage 
feature will be affected by the expansion Project. 

Table 1 presents the potential impacts and mitigation measures for the Project. 

Table 2: Potential Impacts and Mitigation Measures 

Issue  Impact Nature Duration Significance Mitigation Measure 

Air Quality Increased dust 
emissions during 
construction on local 
population; and 
Reduced local air 
quality during 
construction and 
operation due to 
power plant stack 
emissions and use of 
vehicles 

Adverse Short to 
medium 
term 

Minor to 
Minimal 

Standard dust control 
measures 
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Issue  Impact Nature Duration Significance Mitigation Measure 

Noise Increased noise levels 
due to construction 
activities and power 
plant operation 

Adverse Short to 
Medium 
term 

Minor Considerate working 
practices / Best 
Practice Measures and 
implementation of 
mitigation strategy 
based on detailed 
measurements and 
analysis (Operation) 

Waste 
Management 

Waste generation 
during construction 
and operation. Waste 
types include 
construction / 
demolition, 
hazardous, non-
hazardous, and 
municipal waste,   

Adverse Short to 
Medium 
term 

Negligible to 
Moderate 

Reused where possible 
or disposal as inert 
waste via local waste 
contractor Managed via 
local waste contractor, 
recycled where 
markets exist Managed 
via suitably licensed 
hazardous waste 
contractor 

GHG and 
Climate 
Change 

GHG emissions from 
the power plant and 
vehicles 

Adverse Short to 
Medium 
term 

Negligible Use of low carbon fuel 
source, regular plant 
maintenance, 
emissions monitoring 
and reporting 

Fuel efficient vehicles 
(i.e. vehicles with lower 
mpg fuel use) / 
minimise onsite travel / 
educate vehicle  users 

Water & 
Energy 
Efficiency 

Use of water and 
electricity resources 

Adverse Short to 
Medium 
term 

Negligible Good international 
industry practices for 
design 

Hazard 
Analysis 

Risk to human health 
and environment from 
use of hazardous 
materials 

Adverse Short to 
Medium 
term 

Minor Implementation of 
Health, Safety and 
Environment 
Management Plan to 
establish safe working 
routines 

 

Management Plan 

KPDC has developed a site-specific approach to the management of its environmental, socio-
economic impacts and stakeholder engagement, which is based on internationally accepted 
standards, guidelines and good practice. The system aims to protect the environment and 
worker health and safety, and to drive continuous improvement for all KPDC operations. 

The ESIA framework Environmental and Social Management Plan (ESMP) for the Project has 
been developed on the basis of the Power Plant’s existing ESMP and includes the following 
principles:  
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• Engagement: On-going dialogue with stakeholders, maintained in a spirit of transparency 
and honesty; 

• Evaluation: Analysis of engagement feedback, community aspirations and resources, 
Project impacts, systematic analysis of socio-economic data and other information to 
inform KPDC project operation and community development strategies; 

• Action: Strategic initiatives based on the results of engaged evaluation of stakeholder 
interests and concerns, designed to consolidate sustainable benefits within the 
communities where KPDC operate and generate Project support;  

• Monitoring: Regular, quantitative and qualitative measurement of the effectiveness of 
KPDC site-specific approach, to inform further engagement, evaluation and action. 

This framework ESMP has been incorporated into the Power Plant’s overarching and existing 
ESMP (see Appendix H for the consolidated ESMP). Performance against the ESMP and the 
mitigation measures will be subject to routine internal auditing and regular reporting to the 
regulatory authorities and other stakeholders as appropriate. 
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1 INTRODUCTION 

The Kribi Power Plant (the Power Plant) is an existing power plant which has been in 
operation since May 2013. Kribi Power Development Company (KPDC), is the owner and 
operator of the Power Plant; KPDC is a mixed capital corporation with 56% of shares held by 
the AES Corporation and 44% by the Government of Cameroon.  

The Power Plant is situated approximately 9 km northeast of Kribi town in the South Region of 
Cameroon and occupies a 16 ha fenced site (refer to Figure 1-1). The operating Power Plant 
comprises a 216 MW power plant fuelled with natural gas. Electricity generated by the Power 
Plant is delivered to the grid via a 225 kV transmission line between the Power Plant and the 
existing Mangombe 225/90 kV substation at Edéa in the Littoral Region. The natural gas is 
supplied from the Sanaga Sud gas field located at approximately 14 km offshore northeast of 
Kribi.  

Due to the delay anticipated in the construction of the on-going hydro projects (Lom Pangar 
and Memve’ele), the Government of Cameroon have requested that KPDC expand production 
of the Kribi Power Plant from 216 MW to 330 MW through the development of seven additional 
gas engines. The aim of the Project is to fulfil the short term electricity demand, provide the 6 
to 8% yearly demand increase for electricity in the region and help to avoid load shedding 
during the dry seasons.  

KPDC is therefore investigating the feasibility of this expansion project which has been 
identified as the ‘least cost option’ by the Government of Cameroon in the medium-term 
strategic development programme. It is proposed that the expanded Power Plant be 
commissioned by January 2015.  

URS Infrastructure and Environment (URS) has been commissioned by KPDC to undertake 
an abbreviated Environmental and Social Impact Assessment (ESIA) for the Kribi Power 
Expansion Project (herein referred to as the ‘Project’). In addition, a framework ESMP has 
been developed (see Section 13) and has been used to update the Power Plant’s existing 
ESMP (see Appendix H for the consolidated ESMP). URS has been responsible for the 
previous ESIA reporting for the Kribi Power Plant and associated transmission line which has 
been utilised for this Report as outlined in Section 4.1.   

1.1 Approach to Project Reporting 

The requirements governing environmental management in Cameroon are principally set out 
in Law No. 96/12 dated 5 August 1996 and supported by subsequent Decrees and Rules. The 
key ESIA legislation is the recently promulgated Decree No. 2013/0171 of 14 February 2013.  

According to the February 2013 newly revised Cameroon Legislation, an addendum to the 
ESIA is no longer permitted and a full ESIA resubmission is required to reflect the latest 
change in operational capacity.  However, the Ministry of Environment, Protection of Nature 
and Sustainable Development (MEPNSD) confirmed to KPDC, on 2 April 2013, that an 
abbreviated impact assessment was approved for the Project and therefore the impact 
assessment would only need to cover the power upgrade.  

Decree No. 2013/0171 defines the process for undertaking an ESIA as a two-stage process, 
which is also applicable to the preparation of the abbreviated ESIA:  
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• Elaboration of Terms of Reference (ToRs): have been submitted to the Ministry of 
Environment and Protection of Nature and Sustainable Development (MEPNSD) for 
review and approval. The ToRs provide an overview of the Project, identifies potential 
environmental and social issues to be addressed, and outlines the ESIA approach to be 
adopted. 

• ESIA: during this phase, the baseline conditions will be set, the potential impacts identified 
and assessed in detail for their significance, and mitigation measures that could minimise 
negative impacts and / or enhance benefits proposed. This process is documented in an 
ESIA report, which will also include a framework Environmental and Social Management 
Plan (ESMP) to provide guidance on environmental and social management issues during 
all phases of the Project, outline emergency response planning and the monitoring plan. 

In addition to Cameroonian legislation, the ESIA has also been undertaken to the most recent 
World Bank Group’s International Finance Corporation (IFC) Performance Standards (PS), the 
supporting applicable IFC Environment Health and Safety (EHS) Guidelines and other general 
good international industry practice (GIIP). In some cases, technical assessments have been 
included in this ESIA Report in order to meet IFC’s 2012 Performance Standards which may 
be above and beyond what is expected by Cameroon legislation for an abbreviated ESIA.  

1.1.1 Report Structure 

This ESIA Report is structured in line with Cameroonian legislation as follows: 

• Section 1: Introduction: Background and report structure. 

• Section 2: Legislative Background: A summary of relevant Cameroonian legislation; the 
associated international standards being adopted and overarching corporate policies for 
the Project. 

• Section 3: The Project: An outline of the Project, its components and environmental and 
social setting. 

• Section 4: Impact Assessment Methodology: A description of the overall methodology 
used for the ESIA. 

• Sections 5 – 11: Technical Assessments: On a discipline-by-discipline basis, a 
description of baseline conditions, identification of the important issues and an 
assessment of potential impacts to stakeholders and the environment, proposed mitigation 
measures and residual impacts: 

5. Air Quality 

6. Noise and Vibration 

7. Waste and Materials Management 

8. Greenhouse Gas Emissions and Climate Change 

9. Energy and Water Efficiency 

10.  Hazard Analysis 

11.  Labour and Working Conditions 
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• Section 12: Stakeholder Consultation: A summary of the consultation process 
undertaken, including feedback from stakeholders and community social initiatives. 

• Section 13: Environmental and Social Management Plan: Framework of the mitigation 
measures recommended for managing potential Project impacts. 

• Section 14: References: A list of all documents used as reference material.
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2 LEGISLATIVE BACKGROUND 

This Section outlines the relevant national legislative framework, international standards and 
guidelines and corporate policies for the Project.  

2.1 National Legislation 

The legal framework in Cameroon is made up of legislative and regulatory instruments: 

• Legislative instruments are comprise of Laws; and  

• Regulatory Instruments are comprised of Decrees and Rules.  

A law is generally a framework of intervention within a specific sector.  To be implemented, it 
needs regulatory instruments, which are called decrees of application.  Laws are prepared by 
Sectorial Ministries and forwarded to the national assembly.  During working sessions, these 
are adopted by members of parliament and enacted later on by the head of state.   

The application of all legislative and regulatory instruments is compulsory for all citizens and 
project promoters. These instruments are therefore provided with sanctions for defaulters, 
which vary from prison sentence to fine payment, dependent on the gravity of the fault. 

The relevant institutions involved in the implementation and monitoring of environment law in 
Cameroon are:  

• Ministry of Environment and Protection of Nature and Sustainable Development 
(MEPNSD).  

• The Inter-Ministerial Committee of Environment. 

• Consultative National Commission of Environment and Sustainable Development. 

• The Minister in Charge of Energy and Water Resources. 

• ARSEL (Agence de régulation du secteur de l’électricité) which is the authority responsible 
for regulation of the energy sector. 

In addition, other ministries of relevance include the Ministry of Agriculture, Ministry of 
Transport, which is responsible for the transportation of people and goods by sea, air and 
land, the Ministry of Culture, the Ministry of Town Planning and Housing, the Ministry of 
Defence, and the Ministry of Scientific Research and Innovation.  

2.1.1 Cameroon Legislation, Standards and Guidelines 

The main legislative and regulatory instruments of relevance to the abbreviated Environmental 
and Social Impact Assessment (ESIA) for this Project are summarised in Table 2-1.  
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Table 2-1: Relevant Cameroonian Legislation 

Subject Law/Decree/Order 

Environmental 
Management 

Law N° 96/12 of 5th August 1996 - Relating to Environmental Management in 
Cameroon 

Decree 94/259/PM of 31 May 1994 - Creation of a National consultative 
Commission on the Environmental and sustainable Development.  

Decree N° 2001/718/PM of 3 September 2001 - The organization and functioning of 
the Inter-ministerial committee on the Environment 

Decree No. 2013/0171 of 14 February 2013 - Relating to Environmental 
Management in Cameroon 

Ministerial Order N° 0069/MINEP of 08 March 2005 - Defining the categories of 
operations subject to EIA 

Rule N° 0070/MINEP of 22nd April 2005 - Fixing the different categories of 
operations submitted to the realization of an EIA (article 19 of the law) 

Electricity 

Law N° 98/022 of 24 December 1998. The Regulation of the Electricity Industry. 
The law enables the government to operate the electricity generation and supply 
industry through a concession and establishes the Agence de Regulation du 
Secteur Electricité – ARSEL (the Electricity Regulation Agency) to regulate the 
industry.  ARSEL is required to ensure that electricity operations respect 
environmental legislation 

Decree N° 99/125 of 15 Jan 1999 - The Organization and functioning of the Agency 
for the Regulation of the Electricity Industry 

Decree N° 2000/464 of 20 June 2000 - Register of Activities of the Electricity 
Industry. 

Dangerous 
Substances 

Law N° 98/015 of 14 July 1998 - Relating to installations classified as dangerous, 
insalubrious, and inconvenient 

Decree N° 98/818/PM of November 1999 - Laying down conditions for construction 
and operation of installations classified as dangerous, insalubrious, and 
inconvenient 

Public Health Law N° 64/LF/23 of 13 November 1964 – relating to the protection of public health.   

2.2 International Standards 

Where appropriate, this ESIA also makes due reference to internationally recognised 
standards in order to establish a transparent regulatory framework for the Project which is in 
line with both national requirements and the expectations of international stakeholders. 

Cameroonian legislation does not usually specify detailed requirements for certain 
environmental considerations such as ambient air quality parameters, atmospheric emission 
limits, or noise levels. In order to obviate the non-availability of such national standards, KPDC 
uses (where appropriate and reasonably feasible) suitable equivalent standards as cited or 
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referenced in recognised international guidance such as International Finance Corporation 
(IFC) Performance Standards (PS) or World Health Organisation (WHO). 

KPDC is committed to applying the 2012 IFC PS and the applicable Environment, Health and 
Safety (EHS) Guidelines to the Project’s impact assessment and mitigation process. The IFC 
is part of the World Bank Group and its standards and guidelines define both a robust 
approach to managing risks and impacts, and determining GIIP for significant Project 
components.  

Where appropriate, due reference has been made in this ESIA to those IFC PS and 
supporting EHS Guidelines (and any specific third party standards incorporated into this 
assessment process) that are relevant to the Project. The IFC PS and EHS Guidelines 
relevant to the Project are briefly outlined below. 

2.2.1 International Finance Corporation (IFC) Performance Standards (PS) 

In essence, the IFC PS set out the underlying principles for sustainable project management, 
including impact and risk assessment, mitigation strategies, public consultation and 
performance monitoring. The IFC PSs which are of relevance to this Project and their general 
contents are briefly summarised below: 

• IFC PS 1: Assessment and Management of Environmental and Social Risks and 
Impacts: Establishes the importance of (i) integrated assessment to identify the 
environmental and social impacts, risks, and opportunities of projects; (ii) effective 
community engagement through disclosure of project-related information and consultation 
with local communities on matters that directly affect them; and (iii) the client’s 
management of environmental and social performance throughout the life of the project. 
Sets forth the requirements and scope of ESIA depending on the nature of the proposal.  

• IFC PS 2: Labour and Working Conditions: Highlights the need for the protection of 
workers’ rights regarding income generation, employment creation, relationship 
management, commitment to staff, retention and staff benefits. It identifies and outlines 
the need to provide workers with a safe and healthy working environment. This PS is 
guided by international conventions, in particular those of the International Labour 
Organisation (ILO) that have been ratified by Cameroon, and mandates consideration of 
the detailed occupational health and safety performance criteria defined in the applicable 
EHS Guidelines.  

• IFC PS 3: Resource Efficiency and Pollution Prevention: Defines an approach to 
pollution prevention and abatement in line with current internationally disseminated 
technologies and good practice. It deals with ambient and cumulative considerations, 
resource conservation and energy efficiency, hazardous materials and waste 
management, pesticide use and management, and emergency preparedness and 
response provisions.  

• IFC PS 4: Community Health, Safety and Security: Specifies requirements for 
mitigating any potential for community exposure to risks and impacts arising from 
equipment accidents, structural failures and releases of hazardous materials - see also 
further details in the EHS Guidelines. In addition, communities may be affected by impacts 
on their natural resources, exposure to diseases, and the use of security personnel. 

The Project which constitutes the expansion of the existing Power Plant through the addition 
of seven gas engines does not require new land take or resettlement. Therefore, Performance 
Standards 5 to 8 are not considered relevant to this ESIA. However, KPDC is committed to 
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applying the IFC PS and the applicable EHS Guidelines to the overall Power Plant operations 
and these (IFC PS 1-8) are adhered to where relevant to the existing Power Plant operations. 

2.2.2 Environmental Health and Safety (EHS) Guidelines 

The IFC EHS Guidelines (2007) were designed to broadly define GIIP and set specific 
minimum design and operating standards (such as for emissions, discharge or exposure 
limits) in regard to the environment, occupational health and safety, community health and 
safety, and life cycle impacts including during construction, operation and decommissioning. 

The detail in these standards is generally derived from globally recognised sources (such as 
the WHO) and is basically intended for application where the host government’s legislation is 
either not available or is potentially deficient in regards to GIIP. Stipulated performance levels 
and measures are “generally considered to be achievable in new facilities by existing 
technology at reasonable costs”.  

There is some flexibility in regard to the application of EHS Guidelines for existing facilities - 
less stringent measures can be adopted, provided that there is a detailed justification for any 
proposed alternatives as part of a site-specific ESIA. In the event of any unavoidable deviation 
from a performance measure stipulated in an EHS Guideline, the justification should be clearly 
explained. 

The General EHS Guidelines are designed to apply to all projects and all sectors (for example, 
amongst other criteria, they define air quality parameters for smaller power plants), but the 
detailed requirements can be superseded by sector guidelines, where factors such as facility 
size, technology and associated impacts merit specific attention.  

Due to the range and nature of the Project, the following industry sector EHS Guidelines are 
applicable:  

• IFC EHS Sector Guidelines – Thermal power: Provides a description of sector activities 
and the management techniques for all types of thermal power generation > 50 MW, 
including standards for ambient air quality, emissions limits and effluents.  

• IFC EHS Sector Guideline – Waste Management Facilities: Provides a description of 
activities for the management waste, including waste collection and transport; waste 
receipt, unloading, processing, and storage; landfill disposal; physico-chemical and 
biological treatment; and incineration projects. 

2.3 Kribi Power Development Company (KPDC) Policies 

KPDC company policies relevant to this abbreviated ESIA are, but not limited to: 

• Environmental Policy EP#4.0 (July 19 2011): Outlines KPDC’s commitment to the 
environment (to meet or exceed rules and regulations imposed by national governments 
and participating financial institutions) and their recognition of the importance of 
environmental protection for socio-economic development of communities in which they 
operate. All KPDC employees and contractors are required to comply.  

• Safety Policy OH&SP Rev 019/11: Outlines KPDC’s commitment to the safety (put safety 
first for its people, contractors and individuals in the communities); all KPDC employees 
and contractors are required to comply.
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3 THE PROJECT 

3.1 Background 

The electricity infrastructure in Cameroon is dominated by the Southern Interconnected Grid 
(SIG). There are also two independent grids (northern and eastern) as well as a significant 
number of off-grid ‘remote’ generating stations supplying power to smaller towns.  

Generation within the SIG is predominately produced from hydro facilities. The two main hydro 
plants are located at Songloulou and Edéa on the Sanaga River. Both have 665 MW installed 
capacity and generate approximately 90% of the power requirements of the SIG. In addition to 
the hydro facilities, there are existing Heavy Fuel Oil (HFO) and Light Fuel Oil (LFO) fired 
thermal plants with a total installed capacity of approximately 250 MW and an emergency 
thermal program consisting of 100 MW stand-by capacity fired with LFO was developed by the 
Government to provide peaking capacity during the dry seasons. Various hydro projects, 
including Lom Pangar reservoir dam and Memve’ele, are under construction and will help in 
the medium-term to resolve energy deficits in the system. 

Kribi Power Development Company (KPDC) has developed a 216 MW gas fired Power Plant 
located in Mpolongwe and the commercial operations commenced in May 2013. The Power 
Plant provides base and peak electricity load capacity to SIG and contributes to resolving the 
energy deficit in the SIG over the past several years. 

Due to the delay anticipated in the construction of the on-going hydro projects (Lom Pangar 
and Memve’ele), the Government of the Republic of Cameroon has requested that KPDC 
initiate the extension of the Kribi Power Plant from 216 to 330 MW, to fulfil the short term 
electricity demand, provide the 6 to 8% yearly demand increase for electricity in the region and 
to help to avoid load shedding during the dry seasons.  

KPDC is therefore investigating the feasibility of this expansion project which has been 
identified as the ‘least cost option’ by the Government of Cameroon in the medium-term 
strategic development programme it is proposed that the expanded Power Plant would be 
commissioned by January 2015.  

3.2 Project Setting 

3.2.1 Location  

Cameroon (475,650 km²) is situated in Central Africa and is bordered by Nigeria, Equatorial 
Guinea, Congo, Gabon, Central African Republic and Chad.  

The Project is located in southern Cameroon, in the Kribi Subdivision of the Ocean Division of 
the South Region nine km north east of the coastal town of Kribi. Refer to Figure 1-1.   

The Project area of influence (PAI) comprises the physical footprint of the proposed Project 
(1.1 ha) located within the fenced Site (16 ha), as well as the sensitive receptors previously 
identified during construction of the Power Plant beyond the fenced boundary which may be 
impacted by Project activities during the construction, operation and decommissioning phases 
of the proposed expansion. 
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3.2.2 Environmental and Social Setting 

The Project is located in the equatorial region of Cameroon, with average temperatures of 
about 28°C and humidity between 60% and 100%. Generally the area has a dry season from 
approximately November to March, light rains from April to May and a rainy season from June 
to October. Overall the Project area is within a region of high average annual rainfall with total 
of approximately 3,000 mm. 

Due to the relatively high rainfall in the region and low lying topography, an extensive network 
of small tributary streams and rivers exist in the area,. The Mpolongwe River and Ngongoyima 
River are located near to the Site. Shallow groundwater occurs within the Site due to the high 
rainfall and permeable soil. During previous assessments, data was gathered from boreholes 
on the Site, indicating that groundwater was present at approximately 8 m below surface, 
although seasonal fluctuation of the water table may occur in response to rainfall 
(Scott Wilson, 2010).  

Land use around the Site is dominated by forest cover; however, this cover has been 
impacted by human activity (clearing or partial clearing) to a varying degree comprises of 
secondary rain forest. The secondary land use is subsistence agriculture on which banana, 
palm oil trees, cassava and other staple crops are grown. Agricultural activity within the site 
itself has ceased following the commissioning of the Power Plant. The households within the 
vicinity of the Site live by subsistence farming with some cash income gained from informal 
roadside business, such as fruit-selling, or taking up casual labour in the larger towns, such as 
Kribi. There are a good number of schools, health centres and churches near to the Project 
site. 

Aside from the Power Plant, there are no large-scale industrial developments or other major 
point sources of emissions in the vicinity of the Project. The main local sources of combustion 
emissions are the nearby Kribi to Edéa main road (250 m west) and domestic emissions from 
local housing.  Similar to air quality, the most significant noise source identified is the main 
Kribi to Edéa road; however, overall traffic volumes are low and therefore background noise 
levels are low. Other noise sources within the vicinity of the Power Plant include the existing 
225 kV double circuit transmission line between the Power Plant and the Mangombe 
225/90 kV substation at Edéa.   

The Site used to have residential settlements (rural dwellings) within the western and northern 
boundary; however, these settlements were resettled as part of the development of the Power 
Plant. No settlements remain within the Site. The nearest properties are to the west of the 
proposed access road, approximately 300 m from the boundary of the Site. These properties 
generally lie along, or close to, the road line. 

Cultural heritage features of local importance (such as gravesites), usually located close to 
houses and areas of Sacred Forest, were identified within the Site and were legally removed 
(with the consent of the affected households) prior to construction of the Power Plant and as 
part of the implementation of the Resettlement Action Plan (RAP) in 2012.   

3.3 Project Description 

3.3.1 Current Power Plant Operations 

An ESIA for the original facility was submitted and approved in 2006 and a RAP for the Site 
and transmission line was finalised and implemented in 2008 (Scott Wilson, 2007). An 
addendum to the original ESIA was prepared in October 2007 to reflect environmental impacts 
associated with the installation of 16.6 MW Wartsila reciprocating gas engines in place of gas 

 

ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

3-2 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

turbines upon which the ESIA was originally based. A subsequent Addendum was prepared in 
November 2008 to reflect an increase in Power Plant capacity from 150 MW to 216 MW and 
an increase in the size of the Power Plant and substation within the existing boundaries. An 
amalgamation of all the previous ESIA reports was undertaken and resubmitted in January 
2010 (Scott Wilson, 2010).  

The Power Plant currently provides 216 MW of electricity to the SIG. Electricity is generated 
through 13 dual-fuel gas engines of 16.6 MW each (18V50 DF,16.6 MW manufactured by 
Wartsila). The 13 reciprocating engines each have individual emission stacks at each plant 
(approximately 32 m in height).  

Gas to fuel the engines is supplied from the off-shore Sanaga Sud gas field. Gas is supplied to 
the Site via a gas main coming ashore approximately 1 km west of the Power Plant. The 
overland section of the pipe is buried. There is be no gas storage at the site and as such the 
gas engines are dual fuel to allow firing using diesel during periods of gas unavailability.  

A 225 kV, double circuit transmission line was constructed for the Power Plant, and connects 
the Power Plant to the Mangombe 225/90 kV substation at Edéa (approximately 100 km 
away).  

Water supply for Power Plant operation and staff potable requirements is supplied through 
groundwater boreholes at the site or from the neighbouring water course (for emergency 
response only). The cooling system for the gas engines is via air or water in closed circuits 
and these only require make up water. The overall water demand for the operation of the 
Power Plant is therefore approximately 5 m3 per day and 13 m3 per day including fire fighting 
requirements. 

The existing Power Plant is constructed within a 16 ha site near Kribi, the State has granted to 
KPDC the right to use it for the Power Plant through a Public Utility Decree (Arrête), signed in 
August 2005. This Site is accessed from the Edéa – Kribi main road, which is hard surfaced 
dual carriageway. 

Currently 60 staff members are employed to manage the operation of the 216 MW Power 
Plant. There is no staff housing provided at the site and all permanent staff are housed in 
existing accommodation within Kribi (located 9 km south of the Site). KPDC provide staff 
transportation to and from the Site at the beginning and end of each shift. 

In addition to the Power Plant ancillary facilities, such as warehouses and fuel storage; the site 
provided office accommodation and staff welfare facilities, toilets, washing facilities, 
canteen/eating area, etc. on site. 

3.3.2 Proposed Expansion 

The expansion of the Power Plant will be located within the fence line of the Site. The Site is 
fenced for safety and security reasons and therefore no new land expropriation is required for 
the Project. The Project will be developed in the southern portion of the Site and will occupy 
1.1 ha (refer to Figure 3-2) and has already been cleared (Scott Wilson, 2010), except for a 
few trees. 

The Project will add a further 114 MW of power generation capacity to the Power Plant to 
enable a total electricity generation capacity of 330 MW. An additional seven spark ignition 
gas engines of similar technology to those existing will be added to the Power Plant – 
18V50SG,16.6 MW dual-fuel gas engines (manufactured by Wartsila) are proposed and each 
engine will have an individual emission stack (approximately 30 m in height).  
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The gas production and delivery facilities for the existing Power Plant were designed to be 
able to supply sufficient gas up to 330 MW (or more) therefore no additional investment will 
be required to supply gas to the expanded Power Plant. In addition, the transmission line 
capacity was designed to carry up to 350 MW per circuit and is therefore sufficient for the 
expansion Project. 

Existing access routes from the port at Douala along the Kribi - Edéa highway and the Site 
access road will be utilised during the construction and operation period to deliver plant, 
equipment and material by vehicle. It is anticipated that traffic volumes, to support the 
expansion, will not be significant.  

Existing supporting facilities, such as offices, warehouses and laydown areas, located within 
the Site will be utilised during the construction phase. 

Similarly to existing operations, water for construction and operation will be sourced from 
existing groundwater boreholes at the site. Water demands during operation is anticipated to 
be approximately 8 m3 per day above current demand (excluding fire fighting system 
requirements). 

In summary the project will comprise the following components: 

• Seven 18V50SG,17.9 MW spark ignited gas engines; 

• Supporting infrastructure, namely a switch yard and engine room.  

It is anticipated that during the construction of the project approximately 600 staff will be 
required to construct the Project. During the Power Plant’s operational phase, this will reduce 
to 20 staff in addition to 60 staff currently employed. Staff will be accommodated during 
construction and operations within the nearby town of Kribi and transportation to and from 
neighbouring villages and the site will be provided.  

3.4 Project Timeline 

Once the Project abbreviated ESIA has been approved and the permit has been issued by the 
MEPNSD, the physical construction of the Project will commence. The Project construction 
programme is estimated to take approximately 18 months to complete. 

During Project construction, current electricity generation operations will continue. The Project 
is expected to be fully commissioned in 2015 after which it is anticipated that the Power Plant 
will continue to operate for approximately 25 years. 

3.5 Project Alternatives 

A study of plant engine alternatives was carried out by KPDC to determine the best technology 
option for the project. The following technologies were considered: Dual Fuel (Diesel and Gas 
Engines): Wartsila 18V50DF and 18V50SG; Caterpillar G16CM34; and MAN diesel and turbo 
18V51/60G; and gas turbine engines: General Electric LM6000PF, PG6581B, MS9001B; and 
Siemens SGT800 and SGT700  

The technology assessment confirmed that the Wartsila 18V50SG technology was the 
preferred option as these engines are similar to those currently operating at the Power Plant 
and thus provide the best synergies (such as at least 90% of the spare parts are the same); in 
addition these engines have a better heat rate, require no pilot fuel for ignition and 
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represented the best economical options per kW cost. In addition, Wartsila have vast in-
country experience and knowledge of the site and local conditions.  

No alternative locations outside of the Power Plant site were considered as by locating the 
expansion within the footprint of the existing operations the environmental and social impacts 
were minimised. 
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4 IMPACT ASSESSMENT METHODOLOGY 

This Section presents the methodology and terminology used to determine the potential 
environmental and social impacts associated with the construction and operation of the 
Project. Methodologies adopted for the assessment of specific environmental and social 
impacts are discussed in Sections 5 to 11 herein. 

4.1 Overview of Approach 

The overall approach for undertaking this abbreviated Environmental and Social Impact 
Assessment (ESIA) is based on the requirements of Cameroonian legislation as set out in 
Section 2.1. In line with Decree No. 2013/0171, an abbreviated ESIA has been prepared for 
the Project. 

The ESIA also takes into consideration good international practice, in particular the 2012 
International Finance Corporation (IFC) Performance Standards (PS) (see Section 2). 

URS (and Scott Wilson which was acquired by URS) have been engaged with AES SONEL 
since 2006 to facilitate the environmental and social permitting of the Power Plant and the 
associated transmission line. The list below outlines the environmental and social permitting 
documents which have previously been prepared, approved and implemented for the current 
operations.  

1. Kribi Power Project, Environmental and Social Impact Assessment Report (Scott Wilson, 
October 2006; the original report had been issued in July 2006 and was reissued with 
minor mistakes corrected in October 2006 at the request of the Government); 

2. Kribi Power Project, Environmental and Social Impact Assessment (ESIA) Report, 
Addendum relating to Gas Reciprocating Engines (Scott Wilson, October 2007); 

3. Kribi Power Project, Environmental and Social Impact Assessment Addendum 
Amendment of the Kribi Gas Plant from 150MW to 216MW (Scott Wilson December 
2008); 

4. Kribi Power Project, Environmental and Social Management Plan (Scott Wilson February 
2009); and 

5. Kribi Power Project, Environmental and Social Impact Assessment report (Scott Wilson, 
January 2010) 

This abbreviated ESIA has involved two stages, namely Elaboration of ToRs and impact 
assessment. 

4.2 Elaboration of Terms of Reference  

The Project abbreviated ESIA process commenced with an initial elaboration of ToRs to be 
submitted to the approval of the Ministry in charge of Environmental matters. The ToRs are 
reputed to have been approved if the administration remains silent after 30 days from receipt.  

ToRs should be produced with a subsequent report describing the Project and the reasons 
behind the decision to undertake the Project, with a specific focus on preservation of the 
environment and reasons for site selection. Preparation of the ToRs required an 
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understanding the status of the existing Power Plant operations and an assessment of the 
proposed Project  

This process identified and defined: 

• Predicted environmental and social impacts; 

• Potential impacts of the Project; and  

• Further assessment required to satisfy national and international requirements. 

The ToRs submission exercise established that an abbreviated ESIA would be required to 
assess the impacts of the proposed development since the Project will be developed within 
the boundaries of the Site and that this development is in line with Decree No. 2013/0171.  

As such, and consistent with Lenders’ expectations, only the following baselines and aspects 
will be assessed in the abbreviated ESIA as they are considered significant to an assessment 
of the increase in operational capacity. 

• Air Quality 

• Noise and Vibration 

• Greenhouse Gas and Climate Change  

• Waste Management 

• Energy and Water Efficiency  

• Hazard Analysis  

• Labour and Working Conditions 

• Stakeholder Consultation 

It is assessed that other environmental and social impacts as a result of the increase of 
capacity from 216 MW to 330 MW will be of minor significance. Therefore, no formal 
assessment will be undertaken for the following aspects because the proposed development 
is within the boundaries of the existing Site. Therefore, the disciplines below have been 
scoped out and no formal assessment will be undertaken as it is determined that  impact 
assessment remains as per the ESIA submitted on January 2010 

• Surface water and Groundwater; 

• Marine Ecology;  

• Terrestrial Ecology and Biodiversity; 

• Land Quality and Land Use; 

• Landscape and Visual; 

• Traffic and Transportation; 

• Archaeology and Cultural Heritage; and 
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• Socio-Economics. 

4.3 Impact Assessment  

The overall methodology adopted for undertaking the Project abbreviated ESIA has been 
based on the requirements of Cameroonian Legislation as set out in Decree No. 2013/0171 
and together with GIIP.   

Preparation of this Report has included the following stages, which are not independent but in 
many instances have been undertaken in conjunction. 

4.3.1 Consultations  

Consultation (refer to Section 12 for more detail) has been undertaken throughout the 
development of the Project to ensure that all interested parties are aware and informed of the 
Project and that any potential issues are addressed appropriately. Such consultations include: 

• Ministries: Regular consultation meetings have been held with the relevant Cameroonian 
authorities, including the Ministry of Energy and Water and the Ministry of Environment 
and the Protection of Nature;  

• Stakeholders: A series of public meetings for the Project have been held with 
stakeholders within the vicinity of the Site (at Place du Marché de Mpolongwe) and 
comments received have been taken into account as part of the ESIA process (refer to 
Section 12); and 

• Project team: Meetings have been held with representatives from the Power Plant and 
the project management, engineering, environmental and social specialist teams.  

4.3.2 Baseline Data 

Baseline data, which exists for the project area of influence, have been used for this 
abbreviated ESIA and are presented within the relevant environmental and social disciplines 
examined in Sections 5 to 11 of this Report. 

4.3.3 Potential Impacts  

Potential impacts (both beneficial and adverse) associated with the Project have been 
identified through a technical assessment of the predicted impacts of the Project upon the 
prevailing environmental and social baseline conditions. The assessment draws on baseline 
data; national and international design guidelines as outlined in the Section 2 and on the 
technical expertise of the URS environmental and social team. The impact assessment results 
are presented in Sections 5 to 11 herein.  

Potential impacts have been assessed for the lifetime of the proposed Power Plant including 
the following: 

• Construction: Defined as the period during which the proposed Power Plant expansion 
components will be delivered to site, erected and installed; 

• Operation: Defined as the period during which the proposed Power Plant expansion will 
be used to generate electricity; 
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• Decommissioning and Closure: Defined as the period when proposed Power Plant 
expansion components are decommissioned and the affected areas are rehabilitated.  

The relative ‘significance’ of an impact reflects the relationship between two factors, namely 
sensitivity and magnitude. 

Sensitivity 

The degree of sensitivity of a receptor is based on its ability to adapt to changes and maintain 
its current baseline. Table 4-1 outlines sensitivity criteria for the ESIA.  

Table 4-1: Sensitivity Criteria 

High An already vulnerable receptor with very little capacity and means to adapt to 
change and maintain/improve quality of life 

Medium A receptor with some capacity and means to adapt to change and 
maintain/improve quality of life 

Low A receptor with plentiful capacity and means to adapt to change and 
maintain/improve quality of life 

 

Magnitude 

The magnitude of an impact is a measure of the degree of change in the baseline environment 
as a result of a development leading to positive or negative effects on receptors. The baseline 
condition can include a diverse range of dimensions that can affect the magnitude rating of an 
impact, such as: 

• Nature of the change - what resource/receptor is affected and how; 

• Scale and spatial extent of the area impacted;  

• Duration and temporal extent; 

• Likelihood; and 

• Type of impact, e.g. direct, indirect. 

Table 4-2 outlines the adopted magnitude criteria for the ESIA.   

Table 4-2: Magnitude Criteria 

Low 
Resource or receptor will not be affected in any way by a particular activity or the 
effect will be experienced but the impact magnitude is sufficiently small (with or 
without mitigation) and well within acceptable standards 

Medium Impact is within acceptable limits and standards. Medium impacts may cover a 
broad range, from impact as minor up to a level just short of the legal limit   

High 
An accepted limit or standard is exceeded, or large magnitude impacts occur.  For 
some aspects there may be major residual impacts after all practicable mitigation 
options have been exhausted.      
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Significance 

Using Table 4-1 to evaluate sensitivity and Table 4-2 to evaluate magnitude, this can then be 
applied to the matrix in Table 4-3 to evaluate the overall significance of environmental and 
social impacts.  

Table 4-3: Overall Significance Matrix 

Sensitivity of 
Receptor 

Magnitude of Impact 

Low  Medium  High  

Low Minimal Minor Moderate 

Medium Minor Moderate Major 

High Moderate Major Catastrophic 

 

Table 4-4 provides details of standard EIA terminology that has been used to describe 
impacts, impact significance and the duration of predicted impacts. 

Table 4-4: Standard Impact Assessment Terminology 

Nature of Predicted Impacts 

Neutral No overall environmental and/ or social impact. 

Adverse Negative environmental and/ or social impact. 

Beneficial Positive environmental and/ or social impact. 

Direct 

Direct environmental and/ or social impacts are those that can be directly controlled 
to some degree. For example, through the application of design specifications, 
mitigation measures and/ or operational management control. This definition 
assumes Project ‘control’ over its primary supply chains. 

Indirect 

Indirect environmental and/ or social impacts are those that cannot be directly 
controlled to any degree, but which might be reasonably expected to exert some 
influence. This definition assumes a variable degree of Project influence over 
secondary supply chains and other third parties. 

Residual Impacts remaining after the implementation of defined mitigation measures. 

Significance of Predicted Impacts 

Catastrophic An impact that is capable of causing irreversible change in the ‘environment’ and 
significantly affect the status, potential productivity or usage of the environment. 

Major An impact that is capable of causing sufficient change in the ‘environment’ and 
fundamentally affect the status, potential productivity or usage of the environment. 

Moderate An impact that is capable of causing change in the ‘environment’ but does not 
fundamentally affect the status, potential productivity or usage of the environment. 
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Minor An impact which is either too small to be measured or, even if quantifiable. Does not 
give rise to any material change in the ‘environment’. 

Minimal No impact, not significant. Irrespective of other impacts. 

Duration of Predicted Environmental and Social Impacts 

Short-term An impact that persists for approximately 18 months or less (i.e. during the 
construction period). 

Medium-term An impact that persists for 25 years (i.e. during the power plants operational 
lifetime). 

Long-term An impact that persists for longer than 25 years (i.e. post closure). 

 

The ESIA makes reference to ‘residual impacts’ which are the impacts remaining after the 
implementation of defined mitigation measures.  

In the event that the generic terminology adopted for this ESIA as detailed above are deemed 
unsuitable for whatever reason for the technical assessment of any subject under review, the 
technical section (e.g. Air Quality and Noise & Vibration) explains any specific variances from 
the standard methodology. 

Where possible, the rating of impact significance, nature and duration is based upon 
quantitative criteria (such as the IFC General EHS Guideline values) together with the use of 
value judgements and expert interpretations to establish to what extent an impact is 
environmentally or socially significant. In addition, performance against environmental quality 
standards or pollution control thresholds and compatibility with environmental policies is taken 
into account where appropriate. 

4.3.4 Mitigation Measures 

Mitigation measures are proposed such that beneficial impacts are enhanced and adverse 
impacts are avoided, reduced, remediated or offset as appropriate. Mitigation includes (i) 
impact avoidance measures which are integrated into the Project design; (ii) specific 
measures which are introduced in addition to the standard Project design which are necessary 
in order to avoid/ minimise impacts; and (iii) management and programme actions that aim to 
eliminate or minimise impacts during the life time of the Project. In addition, monitoring 
activities to evaluate the success or otherwise of defined mitigation measures have also been 
proposed.  

An evaluation of predicted impacts that are anticipated to remain after the effective 
implementation of all proposed mitigation measures (the residual impact) has been 
undertaken. The nature of the predicted residual impact is described and its significance 
determined by reference to appropriate standards or guidelines (see Table 4-3 and Table 4-4). 

4.3.5 Environmental and Social Management 

This ESIA report includes a framework Environmental and Social Management Plan (ESMP) 
that aims to guide environmental and social management issues during all phases of the 
Project and includes mitigation, management, and monitoring measures relevant to the 
Project.  
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5 AIR QUALITY 

This Section presents the methodology and baseline conditions used to assess the potential 
impacts on air quality resulting from the Project. The need for additional mitigation measures 
which avoid, reduce, remediate or compensate potential impacts discussed, and the residual 
impacts (impacts after mitigation measures are implemented) assessed. 

5.1 Relevant Legislation and Guidance 

At the current time there are no formally adopted national air quality standards or criteria for 
Cameroon that can be used to determine the significance of air quality impacts. 

In the absence of such formally adopted national standards, the Project will be undertaken in 
accordance with international best practice, notably World Health Organisation (WHO) air 
quality guidelines for gaseous pollutants and fine particulate matter.  The WHO guidelines are 
specified as appropriate assessment criteria by the IFC General EHS Guidelines, in the 
absence of national standards. The WHO guideline values have been set at a level that 
provides protection of human health for all members of the public. The interim targets are 
provided in recognition of the need for a staged approach to achieving recommended 
guidelines. The WHO air quality guidelines are set out in Table 5-1. 

The International Finance Corporation(IFC) guidelines also state that emissions from a single 
project should not contribute more than 25% of the pollutant concentration defined in 
applicable air quality standards. This is to allow additional future sustainable development 
within the same airshed. 

Table 5-1: WHO Air Quality Guideline Values 

Pollutant Reference Period Concentration (µg/m3) 

NO2 
1-hour average 200 

Annual average 40 

SO2 

10-minute average 500 

24-hour average 

125 (interim 1) 

50 (interim 2) 

20 (guideline) 

PM10 

24-hour average 

150 (interim 1) 

100 (interim 2) 

75 (interim 3) 

50 (guideline) 

Annual average 
70 (interim 1) 

50 (interim 2) 
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Pollutant Reference Period Concentration (µg/m3) 

30 (interim 3) 

20 (guideline) 

PM2.5 

24-hour average 

75 (interim 1) 

50 (interim 2) 

37.5 (interim 3) 

25 (guideline) 

Annual average 

35 (interim 1) 

25 (interim 2) 

15 (interim 3) 

10 (guideline) 

Ozone (O3) 8-hour daily maximum 100 

PM10 and PM2.5 is fine particulate matter with an aerodynamic diameter of less than 10 and 2.5 
micrometres respectively 
 

5.2 Methodology 

Potential significant air quality impacts from the Project relate primarily to point source 
gaseous emissions from the stacks during operation.  However, short term local impacts may 
also arise from fugitive dust and gaseous emissions from plant and from vehicles during the 
construction phase 

A qualitative assessment has been made of the potential impacts of fugitive releases of dust 
around the Site during the construction phase of the Project.  Operational emissions from the 
Power Plant stacks have been modelled with and without the proposed expansion, in order to 
evaluate the proposed stack height for the new units and to determine the magnitude of the 
predicted change in air quality statistics of nitrogen dioxide (NO2), sulphur dioxide (SO2), 
particulate matter (as PM10) and particulate matter (as PM2.5). 

The anticipated volumes of construction traffic and plant activity would represent a slight 
increase over current traffic movements on the Edéa / Kribi road.  However, overall traffic 
flows are relatively low. Therefore, the impact of additional vehicle emissions during the 
construction phase on air quality, taking into account very low levels of baseline air pollution, 
would not be significant.  This impact is not therefore assessed further within the ESIA. 
Similarly, the increase in traffic volumes during the operational phase would be very low and 
therefore no air quality impacts will arise from this source.  This impact is also not therefore 
assessed further within the ESIA. 
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5.2.1 Receptor Locations 

The closest sensitive receptors are located in the village of Mpolongwe, to the north, northeast 
and northwest of the Site.  These receptors are residential properties and the nearest 
dwellings are situated around 300 m from the Site. 

The change in air quality statistics at selected residential properties within Mpolongwe have 
been considered by including their locations as discrete receptors.  Each receptor represents 
the level of exposure that would also be experienced at other receptors in their vicinity.  The 
location of each discrete receptor is illustrated in Figure 3-2, and listed in Table 5-2.  The 
coordinates given are referenced to the WGS 1984 system, UTM zone 32 N. The 
concentration of pollutant at each receptor was modelled at a height of 1.5 m above ground 
level. At the current time, receptor R1 has been vacated but not yet demolished and therefore 
is included in this assessment  

Additionally, ground level concentrations of the pollutants modelled have been calculated 
using a site-centred Cartesian grid, extending by 5 km in each direction from the Power Plant 
stacks. 

Table 5-2: List of Discrete Receptor Locations 

Receptor Grid Reference 

R1 – Residential Property 608099, 334758 

R2 – Residential Property 607992, 334729 

R3 – Residential Property 607940, 334613 

R4 – Residential Property 607946, 334789 

R5 – Residential Property 607995, 334859 

R6 – Residential Property 608070, 334872 

R7– Residential Property 608104, 334921 

R8 – Residential Property 608207, 334942 

R9 – Residential Property 607974, 334439 

R10 – Residential Property 607960, 334378 

R11 – Residential Property 608640, 334810 

R12 – Residential Property 608800, 334784 

 

5.2.2 Methodology for the Assessment of Emissions of Dust and Particulate Matter 

A qualitative assessment has been made of the potential impacts of fugitive releases of dust 
around the Site during the construction phase of the Project.  The approach adopted to predict 
and evaluate the effects of construction dust emissions for the ESIA has therefore been based 
on the fact that dust concentrations and deposition rates decline rapidly with increasing 
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distance from the emission source, particularly during calm conditions. This is due to 
deposition of the larger particles, and the dilution and dispersion of fine particles.   

Consideration has thus been given to the various construction activities with regard to the 
location of sensitive receptors, taking into account the: 

• Level of likely dust generation based upon the type, location, duration and frequency of 
activities; and 

• Size of the dust particles, and hence the likely distance they could travel. 

Evidence has been drawn from published reports and other relevant guidance, with regard to 
the distances over which significant impacts might occur. 

5.2.3 Methodology for the Dispersion Modelling of Power Plant Emissions 

5.2.3.1 Dispersion Model Selection 
The air quality impacts of the existing Power Plant and its proposed expansion are best 
evaluated using a refined, near field (less than 50 km from the emission source) Gaussian 
Plume Dispersion Model, which is able to calculate maximum ground level concentrations at 
receptors close to the Power Plant stacks. 

Gaussian models assume that pollutants do not decompose in the atmosphere, and therefore 
do not account for the long-range transport of atmospherically reactive pollutants. The 
emission of unburned hydrocarbons and NOx may contribute to the formation of ground level 
O3.  Reactive plume modelling would be required to assess the impact of these pollutants in 
forming O3.  No such modelling has been performed as part of this assessment, as there is 
limited potential for the proposed plant expansion to significantly affect local or regional ground 
level O3 concentrations. 

The advanced dispersion model ADMS 5 has been used to quantify the predicted change in 
pollutant concentrations at sensitive receptors. ADMS 5 is a commonly applied regulatory 
model within the UK, and has been approved by the Environment Agency. ADMS is listed by 
the US EPA as an alternative model. 

There is a high incidence of ‘calm’ conditions (~50%) within the meteorological data. The 
latest version of ADMS has proven benefits for modelling meteorological conditions where 
there is a high incidence of calm conditions, and is now routinely used by URS as the plume 
dispersion model of choice in such situations. 

5.2.3.2 Modelled Scenarios 
The dispersion modelling has been undertaken for one baseline scenario and one operational 
scenario. The modelled scenarios are therefore as follows: 

• Baseline: The existing Power Plant consisting of thirteen Wartsila 18V50DF reciprocating 
engines ; and 

• Operation: The Power Plant running on thirteen Wartsila 18V50DF reciprocating engines 
and seven Wartsila 18V50SG engines. 

The load profile for the Power Plant in the rainy season may vary. However, during the dry 
season, when production from the hydroplant is limited due to low water regulated flows, the 
Power Plant is expected to run continuously at full load.  The emissions from the Project have 

 

ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

5-10 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

therefore been modelled on a worst-case basis in both the baseline and operational scenarios, 
with the Power Plant assumed to be operating on natural gas at continuous 100% output. 

5.2.3.3 Dispersion Model Inputs 
The general model conditions used in the assessment are summarised in Table 5-3. Other 
more detailed data used to model the dispersion of emissions is considered below.  

Table 5-3: General ADMS Model Conditions 

Variable Input 

Surface Roughness at source 1.0 m 

Receptors Selected discrete receptors 

Receptor grid, fixed spacing 

Receptor location x,y co-ordinates determined by GIS, z = 1.5 m 

Source location x,y co-ordinates determined by GIS 

Emissions Data provided by Wartsila 

Sources 13 flues grouped into 2 clusters (existing power plant) 

7 flues grouped into 2 clusters (proposed expansion) 

Meteorological data 5 years of hourly sequential data, Douala (2004 to 2008) 

Terrain data Simple or flat terrain 

Buildings that may cause building 
downwash effects 

Existing engine house building, one section 

Proposed engine house building, one section 

Emissions variation None, continuous full load running assumed 

 

Emissions Data 

The main air quality impact during the operation of the expanded Power Plant will be 
emissions to air from the combustion of fuel within the gas engines.  The primary fuel for the 
Power Plant will be natural gas from the Sanaga Sud gas field. The Power Plant expansion 
would not be fired with a back-up fuel during periods when the gas supply is interrupted. 

Emissions to air from the burning of natural gas will include carbon dioxide (CO2) and oxides 
of nitrogen (NOx), plus small amounts of SO2, and particulate matter (a proportion of which will 
be PM10). 

There are currently no national limits for emissions from power plants in Cameroon.  
Therefore, emission guidelines for the new reciprocating engine power plants burning fossil 
fuels, as detailed in the IFC EHS Guidelines for Thermal Power Plants, are employed in the 
design of the Project.  The appropriate emission standards relating to the proposed plant are 
detailed in Table 5-4. 

 

ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

5-11 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

 
Table 5-4: General EHS Guidelines for Reciprocating Engine Thermal Power Plants 
(Natural Gas) 

Pollutant 

Emission Guideline (mg/Nm3) 

Dual Fuel Reciprocating 
Engine Plants,  non-degraded 
airsheds (existing plant) 

Spark Ignition Reciprocating 
Engine Plants, non-degraded 
airsheds (proposed units) 

Particulate Matter n/a n/a 

SO2 n/a n/a 

NOX 400 200 
Reference conditions: 15% O2, dry gas. 

The physical properties of the combustion emission sources, as represented within the model, 
are presented in Table 5-5 and Table 5-6. This data has been taken from the Project design 
drawings and emissions information provided by the design team and engine manufacturers 
Wartsila. 

Table 5-5: Modelled Emission Sources 

Release Point Grid Reference 

Engine 1 (existing) 608503, 334450 

Engine 2 (existing) 608506, 334450.5 

Engine 3 (existing) 608503.5, 334447 

Engine 4 (existing) 608506.75, 334447.25 

Engine 5 (existing) 608504, 334443.75 

Engine 6 (existing) 608507.25, 334444.25 

Engine 7 (existing) 608567.5, 334456 

Engine 8 (existing) 608570.75, 334456.5 

Engine 9 (existing) 608568, 334452.5 

Engine 10 (existing) 608571, 334453.5 

Engine 11 (existing) 608568, 334450 

Engine 12 (existing) 608571.5, 334450.5 

Engine 13 (existing) 608572, 334447 

Engine 14 (proposed) 608534.4, 334308 

Engine 15 (proposed) 608534.8, 334305.1 
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Release Point Grid Reference 

Engine 16 (proposed) 608537.4, 334308.3 

Engine 17 (proposed) 608537.7,  334305.4 

Engine 18 (proposed) 608569.8, 334311.7 

Engine 19 (proposed) 608570.1, 334308.7 

Engine 20 (proposed) 608572.8, 334312 

The coordinates given are referenced to the WGS 1984 system, UTM zone 32 N 

Table 5-6: Physical Properties, Power Plant Stacks (Per Engine Stack) 

Parameter Unit 
Value 

Notes 
18V50DF 18V50SG 

Stack Height m 32 m 30 m  

Effective Internal Stack Diameter m 1.6 1.6  

Volumetric flow (actual) m3/s 53.5 59.1  

Stack Exit Temperature °C 404 388  

NOX emission rate1 g/s 11.0 6.5 Calculated as NO2 

SO2 emission rate1 g/s 0.4 0.5  

PM10 emission rate1 
g/s 0.3 0.3 As total dry particulate dust, 

assumed to be PM10 
1 Emission rates are per engine stack; there are 13 stacks in total 

The effect of the height of the Power Plant stacks on ground level concentrations of the 
pollutants emitted has been evaluated as part of the sensitivity analysis, by running the 
dispersion model with stack heights of between 20 m and 60 m.  The existing Power Plant has 
stacks of 32 m above ground level. The predicted environmental concentrations are compared 
with the air quality guidelines in Table 5-1. 

The air quality impacts on the surrounding area resulting from the operation of the proposed 
plant, as calculated by the dispersion model, are combined with existing ambient air quality 
statistics and compared with the assessment criteria to establish the significance of any 
effects. 

Terrain Data 

The area around the Site is gently undulating at an altitude of 10 m to 20 m above sea level.  
The land between the stacks and the receptors does not slope sufficiently to justify the 
consideration of terrain effects within the model, and for the purposes of this assessment, the 
terrain has been regarded as flat or simple. 
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Building Downwash Effects 

Nearby buildings and structures have the potential to effect the dispersion of emissions from 
the Power Plant stacks. As the wind blows over and around these buildings the airflow will be 
disrupted and pollutants may become entrained within the eddy (cavity) near to the building or 
within the associated zone of turbulent air (wake), resulting in higher near-field ground level 
concentrations. 

The existing and proposed engine house buildings on the Site are likely to be the most 
significant sources of building downwash on the site, due to their size and proximity to the 
Power Plant stacks.  The dimensions of these buildings have been entered into the model to 
supply ADMS with downwash data. Building Downwash effects have therefore been 
considered within the model. 

The building dimensions, as represented within the model, are presented in Table 5-7. The 
engine houses have a sloping roof, and this has been represented within the model as being 
the distance from the floor to the apex. 

Table 5-7: Building Dimensions 

Building Grid Ref of Centre 
Point Length (m) Width (m) Height (m) Angle (°) 

Existing Engine Hall 608537, 334488 122 36 11.9 84 

Proposed Engine Hall 608548, 334335 65 30 11.9 84 

 

Meteorological Data 

Hourly sequential meteorological data is required for use in dispersion modelling studies, and 
it is important that these data used are representative of conditions at the point of emission 
and the surrounding modelled domain. In many situations, data collected from the nearest 
airport can be considered appropriate. This assessment has used 5 years of hourly sequential 
data from Douala airport, around 165 km to the north. Both the Power Plant and airport are 
situated in similar proximity to the coast and it is considered these data are representative of 
meteorological conditions at the Site. 

A visual representation of the wind speed and direction data used in the assessment is shown 
in the wind roses presented in Plate 5-1. The assessment does not use the wind roses to infer 
the magnitude or frequency of impacts at any receptor. Instead, the hourly sequential 
observation data are used in the dispersion model to calculate robust estimates of impacts. 
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Plate 5-1: Wind Roses for Douala (2004 to 2008 inclusive) 
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Surface Roughness 

A surface roughness of 1.0 m was used within ADMS. This option is considered as 
representative of the predominantly forest landscape within the project area. A surface 
roughness value of 0.2 m was used for the meteorological station, which is consistent with an 
airfield location. 

NOX to NO2 Conversion 

NOX emissions from the Power Plant will consist of both nitric oxide (NO) and NO2, however 
only NO2 is of concern regarding health effects.  At the point of emission into the atmosphere 
NO will be the predominant species, around 95% of NOx produced by combustion is NO.  In 
rural areas, with low background levels of pollution, oxidation to NO2 will rapidly occur in the 
presence of O3. 

As shown in Table 5-8, background concentrations of O3 in the region are relatively high.  It 
can be assumed, therefore, that the conversion of NO to NO2 would not be O3 limited at 
extended distances from the emission point.  However, as the selected sensitive receptors in 
Mpolongwe are within 1 km of the proposed plant, a calculation of how much NO has been 
converted to NO2 at these locations has been made using the photochemistry module in 
ADMS. The ratio of NO/NO2 in the plant stacks was assumed as 0.95/0.05 and the ambient O3 
concentration in the atmosphere around the plant was assumed to be a constant 39 µg/m3. 

5.3 Baseline Conditions 

There is no existing large-scale industrial development or other major point sources of 
emissions in the vicinity of the Site, other than the existing Power Plant.  In addition to the 
Power Plant, the main local sources of combustion emissions are the nearby Kribi to Edéa 
main road and domestic emissions from local housing.  Traffic travelling along the main road is 
light, averaging between 400 and 450 vehicles per day.  Traffic and domestic emissions are 
unlikely to be significant. 

5.3.1 Background Pollutant Concentrations 

Cameroon does not have a systematic network of air quality monitoring stations; therefore, 
there are no readily available sources of background air quality data for the Kribi area.  A 
diffusion tube survey was however undertaken at two sites adjacent to the Site to provide 
indicative background levels of NO2, SO2 and ozone (O3) for the original Power Plant ESIA 
(Scott Wilson, 2010).  Monitoring took place between April 2006 and June 2006.  The results 
of the monitoring exercise are presented in Table 5-8. 

Table 5-8: Background Pollutant Concentrations Measured Near to the Site 

Pollutant Site 1 (µg/m3) Site 2 (µg/m3) Average (µg/m3) 

NO2 1.2 0.8 1.0 

SO2 1.4 1.5 1.5 

O3 33.8 44.1 39.0 

 

As is shown in Table 5-8, background concentrations of NO2 and SO2 are well below WHO 
guideline values without the existing Power Plant, indicating that there are very low levels of 
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emissions of these pollutants in the area around the Project site from domestic and road traffic 
sources.  Background levels of ozone are typical of equatorial latitudes. 

The photochemistry of the region is limited by low levels of NO2 and as a result minor 
emissions of nitric oxide would be rapidly converted to nitrogen dioxide. However, more 
significant emissions of nitric oxide would be converted into nitrogen dioxide as the plume 
disperses downwind, with a greater proportion of NO2 being present at a greater distance from 
the source. Measured concentrations of oxides of nitrogen would be composed of NO and 
NO2in varying proportions at any given distance from the source. 

There is no data on short-term pollutant concentrations within the Project airshed. In this 
assessment, a precautionary approach has been taken by assuming that the short-term 
concentration is double the long-term concentration 

Overall, background pollutant concentrations support the assumption that air quality in the 
vicinity of the Site is good. 

5.3.2 Baseline Dust 

A background level of dust typically exists in all urban and rural locations. Dust can be 
generated on a local scale in the urban area from vehicle movements and from the action of 
wind on exposed soils and surfaces. Dust levels can be affected by long range transport of 
dust from distant sources into the local vicinity. Concentrations of dust can vary depending on 
various parameters such as meteorological conditions and time of year. 

A constant level of dust will be present in the area around the Site from the above sources, 
which will constitute baseline levels. 

5.3.3 Modelled Baseline Pollutant Concentrations 

The results of the dispersion modelling with emissions from the existing Power Plant burning 
natural gas are presented in Table 5-9. All results are for the Power Plant running continuously 
at 100% load with thirteen engines in operation. 

The values reported in the results tables are the maximum value obtained from modelling 
each of the five years meteorological data within the assessment. The reported values can 
therefore be considered to represent a worst-case assessment of baseline impacts that would 
be experienced during typical meteorological conditions. 

In Table 5-9, the concentrations presented include the contribution from the background 
concentrations of NO2 and SO2 reported in Table 5-8. There is no baseline information for 
particulate matter concentrations in the vicinity of the Site, so the results presented in Table 
5-9 are the process contribution only. 
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Table 5-9: Dispersion Modelling Results, Baseline Power Plant Operation, NO2, SO2 and 
PM10 

Receptor 

NO2 SO2 PM10 

Maximum 
1-hour 

average 
(µg/m3) 

Annual 
Average 
(µg/m3) 

10-min 
average 
(µg/m3) 

24-hour 
average 
(µg/m3) 

24-hour 
average 
(µg/m3) 

Annual 
Average 
(µg/m3) 

R1 38.3 1.9 10.6 4.9 0.3 <0.1 

R2 41.4 1.9 8.3 4.9 0.3 <0.1 

R3 39.4 1.9 8.1 4.9 0.3 <0.1 

R4 38.5 1.9 7.1 4.9 0.3 <0.1 

R5 38.9 1.9 7.2 4.9 0.3 <0.1 

R6 42.6 1.9 8.7 5.0 0.4 <0.1 

R7 40.8 1.9 8.0 4.9 0.3 <0.1 

R8 42.0 1.9 8.6 5.0 0.3 <0.1 

R9 38.9 1.9 7.9 5.1 0.4 <0.1 

R10 41.0 1.9 8.1 5.4 0.7 <0.1 

R11 38.4 2.7 12.9 4.9 0.3 0.1 

R12 39.4 4.1 11.3 5.8 1.0 0.2 

Maximum 58.6 4.6 27.2 6.3 1.3 0.2 

WHO 
Guideline 200 40 500 20 50 20 

 

The maximum predicted impacts during the baseline scenario would not lead to an 
exceedance of the WHO guidelines for concentrations of NO2, SO2 or PM10 at any of the 
selected sensitive receptor locations. The 1-hour mean baseline NO2 concentrations at 
sensitive receptors are predicted to be between 38.3µg/m3 and 42.6µg/m3, or between 19% to 
21% of the WHO guideline; whilst the annual average NO2 concentrations are predicted to be 
around1.9 µg/m3 which is 5% of the WHO guideline, with the exception of the residential 
properties to the northeast of the Site (R11 = 2.7 µg/m3 and R12= 4.1 µg/m3 [7% and 10% of 
the WHO guideline respectively]). 

The 10-minute mean baseline SO2 concentrations at sensitive receptors are predicted to be 
between 7.1 µg/m3and12.9 µg/m3, or 1% to 2.6% of the WHO guideline; whilst the 24-hour 
average is predicted between 4.9 µg/m3to 5.8 µg/m3which is 24.5% to 29% of the WHO 
guideline. 

 

ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

5-18 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

The process contribution to 24-hour mean baseline PM10 concentrations at sensitive receptors 
are predicted between 0.3 µg/m3to 1.0 µg/m3, or around 1% to 2% of the WHO guideline. The 
annual PM10 average is predicted between less than 0.1 µg/m3 at sensitive receptors to the 
north and northwest; whilst receptors to the northeast of the Site are predicted between 
0.1 µg/m3 to 0.2 µg/m3 or around 1% of the WHO guideline. 

The maximum impact of the existing Power Plant emissions on long-term pollutant 
concentrations would occur around 500 m to the northeast of the Power Plant stacks. The 
predicted annual mean concentration in this area would be less than 5 µg/m3 or around 12% 
of the WHO guideline. There are no sensitive receptors in this location.  

5.4 Potential Impacts  

5.4.1 Construction 

The potential magnitude of dust impacts without mitigation is not considered within this 
assessment, as standard mitigation techniques for the control of dust emissions, will be 
included within the Project’s ESMP.  

Construction dust can only have a significant impact on sensitive receptors if the receptor is 
located in fairly close proximity to the activity.  The potential for dust to be transferred off site, 
to affect PM10 levels or cause a perceptible increase in soiling rates, is likely to be limited to 
around 100 m from a construction process such as this, which involves some degree of 
earthworks.  

There is a distance of around 300 m between the nearest residential properties and the Site 
boundary. As such, the impact of dust emissions on local baseline deposition rates due to 
construction activities occurring on the Site is likely to be imperceptible. 

An area within the Site will be used as a laydown area for construction materials.  The storage 
of loose, dusty materials and the movement of construction vehicles within this area could 
result in emissions of fugitive dust across the Site boundary affecting the closest residential 
properties. The impact of such emissions would be short-term and minor adverse in 
significance 

The incorporation of effective site management procedures and mitigation measures to control 
dust would ensure that the impact of construction works on nearby sensitive receptors would 
be minimised. Episodes of enhanced dust deposition should be restricted to periods of 
unusually dry and windy weather, during which background levels of dust would also become 
elevated. 

A small proportion of the dust generated by construction activities will be PM10.  Under normal 
meteorological conditions, receptors located more than 50 m from the emission source are 
unlikely to experience a perceptible increase in PM10 concentrations.  It is therefore unlikely 
that a measurable change in PM10 concentrations will be observed during the construction of 
the expansion Project.   

The impact of PM10 emissions on sensitive receptors during the construction of the site access 
road would be adverse, short term in nature and minor in significance.  

5.4.2 Operation 

Table 5-10 present dispersion modelling results for the Power Plant in operation, with the 13 
existing gas engines plus the proposed 7 new gas engines with 30 m stacks. All results are for 
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the Power Plant running continuously at 100% load. The values reported in the results tables 
are the maximum value obtained from modelling each of the five years meteorological data 
within the assessment. 

In Table 5-10 the concentrations presented include the contribution from the background 
concentrations of NO2 and SO2 reported in Table 5-8. There is no baseline information for 
particulate matter concentrations in the vicinity of the Power Plant site, so the results 
presented in Table 5-10 are the process contribution only. 

Table 5-10: Dispersion Modelling Results, Power Plant Operation, NO2, SO2 and PM10 

Receptor 

NO2 SO2 PM10 

Maximum 
1-hour 

average 
(µg/m3) 

Annual 
Average 
(µg/m3) 

10-min 
Average 
(µg/m3) 

24-hour 
Average 
(µg/m3) 

24-hour 
Average 
(µg/m3) 

Annual 
Average 
(µg/m3) 

R1 46.7 2.0 16.6 5.3 0.5 <0.1 

R2 45.5 2.0 13.9 5.1 0.4 <0.1 

R3 43.6 1.9 14.5 5.1 0.4 <0.1 

R4 42.1 2.0 12.1 5.0 0.4 <0.1 

R5 45.7 2.0 15.1 5.2 0.5 <0.1 

R6 47.9 2.0 15.9 5.3 0.6 <0.1 

R7 45.0 2.0 14.6 5.2 0.5 <0.1 

R8 47.7 2.0 15.7 5.2 0.5 <0.1 

R9 46.2 1.9 16.4 5.1 0.5 <0.1 

R10 43.1 2.0 14.5 5.6 0.8 <0.1 

R11 48.8 3.0 20.1 5.4 0.6 <0.1 

R12 46.2 4.9 16.2 6.9 1.6 0.3 

Maximum 59.1 5.7 32.7 7.1 1.8 0.4 

WHO 
Guideline 200 40 500 20 50 20 

 
The maximum predicted impacts during plant operation would not exceed the WHO guideline 
criteria for concentrations of NO2, SO2 or PM10 at any of the selected receptors. The maximum 
1-hour mean operational NO2 concentrations at sensitive receptors are predicted to be 
between 42.1µg/m3 and 48.8µg/m3, or between 21% and 24% of the WHO guideline; whilst 
the annual average NO2 concentrations are predicted to be around 2µg/m3 which is 5% of the 
WHO guideline at residential receptors to the north and northwest of the Site; whilst annual 
average NO2 concentrations are predicted to be around 3 µg/m3  to 4.9 µg/m3 which is 8% to 
12 % of the WHO guideline. 
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The predicted 10-minute mean SO2 concentrations at sensitive receptors are between 
12.1 µg/m3 and 20.1 µg/m3, or 2% to 4% of the WHO guideline; whilst the 24-hour average is 
predicted to be between 5.0µg/m3 and 6.9 µg/m3 which is 25% to 35% of the WHO guideline. 

The process contribution to 24-hour mean baseline PM10 concentrations at sensitive receptors 
are predicted to be between 0.4 µg/m3 to1.6 µg/m3, or 1% to 3% of the WHO guideline; whilst 
the annual average is predicted to be less than 0.1µg/m3 at all residential receptors with the 
exception of 0.3 µg/m3, 2% of the WHO guideline predicted at R12, the most northeast 
residential receptor. 

Table 5-11 illustrates the change in NO2, SO2 and PM10 concentrations that would occur with 
the Power Plant expansion in operation, when compared to the baseline. 

 
Table 5-11: Dispersion Modelling Results, Change in NO2, SO2 and PM10 Concentrations 

Receptor 

NO2 SO2 PM10 

Maximum 
1-hour 

Average 
(µg/m3) 

Annual 
Average 
(µg/m3) 

10-min 
Average 
(µg/m3) 

24-hour 
Average 
(µg/m3) 

24-hour 
Average 
(µg/m3) 

Annual 
Average 
(µg/m3) 

R1 +8.5 +<0.1 +6.0 +0.4 +0.3 +<0.1 

R2 +4.1 +<0.1 +2.6 +0.2 +0.1 +<0.1 

R3 +4.2 +<0.1 +3.4 +0.2 +0.1 +<0.1 

R4 +3.6 +<0.1 +1.9 +0.2 +0.1 +<0.1 

R5 +6.9 +<0.1 +4.8 +0.4 +0.2 +<0.1 

R6 +5.3 +<0.1 +4.2 +0.3 +0.2 +<0.1 

R7 +4.2 +<0.1 +3.5 +0.3 +0.2 +<0.1 

R8 +5.8 +0.1 +4.0 +0.3 +0.2 +<0.1 

R9 +7.3 +<0.1 +5.5 +0.1 +0.1 +<0.1 

R10 +2.1 +<0.1 +3.4 +0.2 +0.1 +<0.1 

R11 +10.4 +0.3 +7.1 +0.5 +0.3 +0.1 

R12 +6.8 +0.8 +4.9 +1.1 +0.7 +0.2 

Maximum +0.5 +1.1 +5.5 +0.8 +0.5 +0.2 

 
 

The results show that there would be an overall small change in the concentrations of the 
modelled pollutants at receptors. The IFC guidelines state that emissions from a single project 
should not contribute more than 25% of the pollutant concentration defined in applicable air 
quality standards, in order to allow additional future sustainable development within the same 
airshed. In this instance, the maximum change within the modelled domain (at discrete 
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sensitive receptors and the location of maximum impact) due to the operation of the power 
plant expansion is predicted to be well below the 25% quoted in the IFC guidelines: 

• Maximum 1 hour NO2: +5% 

• Annual mean NO2: +3% 

• Maximum 10 minute SO2 concentrations: +1% 

• Maximum 24-hour SO2 concentrations: +6% 

• Maximum 24-hour PM10 concentrations: +1% 

• Annual Mean PM10 concentrations: +1% 

• Operation impacts are therefore assessed as being adverse, medium term and of 
minor significance. 

5.4.3 Decommissioning and Closure 

Following decommissioning, the Power Plant would cease operation and emissions of 
combustion pollutants to atmosphere would cease. The removal of buildings and plant from 
the site could potentially result in fugitive dust emissions, particularly during demolition, but the 
impacts would be no worse than those predicted for the construction phase above.  

5.4.4 Model Sensitivity 

Air quality statistics have been calculated for all pollutants using meteorological 
measurements for five different years: 2004 - 2008.  The maximum 1 hour NO2 results for the 
Power Plant running with the proposed expansion are presented in Table 5-12.  As expected, 
the model proved sensitive to differences in meteorological conditions, with each dataset 
returning different predicted pollutant concentrations than the other years.  By including five 
years of meteorological data in the assessment it is likely that worst-case conditions for 
atmospheric dispersion have been considered in the assessment of mitigated impacts. 
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Table 5-12: Effect of Meteorological Data Year on Predicted Maximum 1-hour NO2 
Process Contribution 

Receptor 
Meteorological Data Year 

2004 2005 2006 2007 2008 

R1 44.7 34.7 29.7 33.5 33.7 

R2 32.1 29.7 21.2 40.4 43.5 

R3 17.8 39.8 37.5 34.4 41.6 

R4 35.3 29.7 19.7 39.5 40.1 

R5 43.7 36.2 31.7 35.1 33.9 

R6 45.9 36.7 39.2 34.7 36.9 

R7 43.0 35.8 42.9 39.1 37.2 

R8 29.3 33.9 45.7 45.4 33.1 

R9 32.4 44.2 35.4 39.9 23.2 

R10 35.6 37.8 27.4 41.1 22.6 

R11 39.5 33.7 35.8 46.8 34.5 

R12 44.2 43.9 35.3 32.2 39.2 

Maximum 47.9 51.9 50.3 57.1 49.1 

 

An evaluation of stack height has been made to assist engineers to determine the optimum 
stack height. The evaluation has been made by considering stack heights of between 20 m 
and 60 m (see Plate 5-2) for the proposed expansion.  The diameter of the release, volumetric 
flow rate, velocity of release and the temperature of the exhaust gases was the same for each 
model run.  

A graph, showing the process contribution of emissions from the Project to maximum 1-hour 
NO2 concentrations is presented in Plate 5-2, below. The purpose of the graph is to evaluate 
the optimum stack height in terms of the dispersion of pollutants would occur, against the cost 
and visual constraints of further increases in release height. 

Analysis of the maximum 1-hour curve shows that the benefit of incremental increases in stack 
height up to 25 m is pronounced. At heights above around 30 m, the air quality benefit of 
increasing stack height further is reduced. 

The use of a 30 m stack would be capable of mitigating both the short-term and long-term 
impacts of the modelled emissions of all pollutants, such that no significant adverse effects 
would occur at sensitive receptors. The incremental benefit of further increases in the stack 
height becomes less effective in reducing the process contribution to ground-level 
concentrations. It is therefore considered that 30 m represents a height at which the visual and 
cost impacts of an increase in stack height begin to outweigh the benefits to air quality. The 
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model predicts that impacts on local air quality, with a 30 m stack and natural gas fuel, would 
achieve the selected air quality criteria at all sensitive receptors. 

Plate 5-2: Predicted Process Contribution to Maximum Ground Level NO2 
Concentrations, Stack Heights between 20 m and 60 m, Proposed Power Plant 
Expansion Only 

 

 

5.5 Mitigation Measures 

5.5.1 Construction 

Fugitive emissions of dust during the construction phase will be minimised and controlled by 
the implementation of the ESMP for the Project.  Mitigation measures to reduce construction 
dust emissions could include: 

• Wherever possible materials arising from site earthworks will be stored and used 
within the redevelopment of the site.  This will reduce the number of off-site vehicle 
movements required. 

• Site roads and the site access route will be inspected, swept and sprayed with water 
as required to prevent dust causing a nuisance off site.  An appropriate site speed 
limit will reduce dust generation from vehicles travelling over unmade surfaces. 

• No mitigation measures will be required to control emissions from on-site vehicles 
beyond GIIP. For example, maintaining vehicles in good working order, parking 
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vehicles away from sensitive receptors and not running engines for longer than is 
necessary. 

• All plant and stockpiles will be thoughtfully located, so as to minimise impacts on 
sensitive receptors.  Where practicable to do so, storage areas should be located at 
least 50 m from sensitive receptors. 

• The unnecessary handling of dusty materials will be avoided.  During the processing 
of dusty materials, methods to mitigate the generation of dust emissions will be 
employed, such as minimising drop heights and dampening materials and surfaces 
with water. 

• The area cleared for construction activities will be kept to a minimum, retaining ground 
cover where possible, including a screen of vegetation and mature trees between the 
Site and the main road and residential housing. 

• Completed earthworks will be landscaped and vegetated or covered with hard 
standing as soon as practicable. 

• A record will be kept of complaints received and actions taken 

5.5.2 Operation 

No mitigation measures, other than those proposed within the Power Plant design and 
planned maintenance schedule, would be required to further reduce the impact of the 
proposed power expansion on local air quality. 

Once the Project is in operation, a monitoring programme would be implemented, based on 
surrogate performance measurement of combustion temperature and excess oxygen level, 
with the aim of achieving optimal plant performance. The aim of the programme would be to 
minimise emissions of particulate matter and NOx in conjunction with maximising energy 
efficiency and economic operation. 

5.5.3 Decommissioning and Closure 

Following decommissioning, the removal of buildings and plant from the Site could potentially 
result in fugitive dust emissions, particularly during demolition. The mitigation measures 
required would be consistent with the best practice described above.  

5.6 Evaluation of Mitigated Impacts 

The overall conclusion from this assessment is that the construction and operation of the 
expansion Project would not result in impacts on the air quality of the project area of influence 
with the potential to result in the exceedance of WHO Guideline Values.   

During the construction phase, dust generation, particularly at the construction site compound, 
has the potential to cause dust impacts at nearby properties.  However, simple and effective 
control measures for containing and mitigating dust generation are available.  In addition, any 
impacts will be of an infrequent and short-lived nature. Construction impacts are therefore 
assessed as being adverse, short term and of minor significance. 

During normal operation on natural gas fuel, the engine emissions result in ground level 
pollutant concentrations below the guidelines values set by the WHO for both the baseline and 
with development scenarios. The impact of the expansion would also be compliant with the 

 

ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

5-25 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

IFC guidelines also specify that as a general rule, emissions from a single project should not 
contribute more than 25% of applicable air quality standards to allow additional future 
sustainable development within the same airshed. Operation impacts are therefore assessed 
as being adverse, medium term and of minor significance. 

5.7 Summary 

A summary of the potential impacts of the Project following the implementation of the 
mitigation measures is presented in Table 5-13. 

Table 5-13: Summary of Potential Residual Impacts – Air Quality 

Location Receptor Nature of 
Impact 

Mitigation 
Measure 

Project 
Phase Nature Duration Significance 

Sensitive 
Receptors 

Local 
population 

Dust 
nuisance / 
heath risk 

Standard 
dust 
control 
measures 

C Adverse Short 
term 

Minor 

Sensitive 
Receptors 

Local 
population 

Power 
plant 
expansion 
stack 
emissions 

None O Adverse Medium 
term 

Minor 

Sensitive 
Receptors 

Local 
population 

Vehicle 
exhaust 
emissions 

None C, O Adverse Short-
term 

Minimal 
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6 NOISE AND VIBRATION  

This Section presents the methodology and baseline conditions used to assess the potential 
noise impacts associated with the introduction of an additional 7 engines (216 MW to 330 
MW), proposed to operate for a potential 24 hours a day. 

In addition mitigation measures which avoid, reduce, or remediate potential impacts are 
proposed and the residual impacts (impacts after mitigation measures are implemented) 
assessed.  

6.1 Relevant Legislation and Guidance 

At the current time there are no formally adopted national noise standards or criteria for 
Cameroon that can be used to determine the significance of noise impacts.  

In the absence of such formally adopted national standards, the Project will be undertaken in 
accordance with international best practice, notably World Health Organisation (WHO) criteria 
specified in Guidelines for Community Noise.   

6.2 Methodology 

A qualitative assessment has been undertaken on the construction phase as it involves limited 
plant for a limited period of time. 

Operational noise is considered with reference to the WHO criteria specified in “Guidelines for 
Community Noise” 1999 (WHO, 1999). This report recommends environmental noise levels of 
55dB(A) for the day and evening (07:00 to 23:00), “to prevent the majority of people from 
being seriously annoyed” and 45dB(A) for night-time (23:00 to 07:00) “outside bedroom 
windows” to avoid sleep disturbance. 

A noise assessment was undertaken in 2010 in relation to the existing operations of the Power 
Plant (Scott Wilson, 2010). This assessment incorporates a review of noise sensitive receptors 
included in the 2010 assessment and baseline noise data collected since the previous 
assessment. Noise predictions from the proposed Power Plant operational (20 gas engines 
(seven proposed and 13 existing) are presented and an assessment of these predictions 
against relevant noise criteria undertaken.  

To assess the significance of this impact, quantitative noise modelling has been undertaken by 
Wartsila (the gas engine manufacturer) and the results compared to the previously defined 
WHO recommended noise levels (Wartsila, 2013). 

The noise predictions have been undertaken using proprietary noise modelling software, 
employing the methodology specified in ISO 9613-2 (ISO, 1996).  

6.3 Baseline Conditions 

To establish the exiting noise levels around the Site a baseline noise survey was conducted 
over the period 3rd to 6th April 2006 (Scott Wilson, 2010). Readings were taken at three 
locations (as discussed below) using a type 1 integrating sound level meter. The meter was 
calibrated before and after each monitoring session and was programmed to measure LAeq

1 

1 Equivalent continuous noise level 
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and LA90
2 noise levels in free-field conditions (i.e. a minimum 1.5 m above ground level and 

3 m from any building). As the now existing and proposed additional engines may run 
continuously throughout the day and night for part of the operational year, readings were taken 
to represent full 24 hour periods.  

The three locations were selected to represent noise sensitive properties closest to the Power 
Plant (See Figure 3-2). Location 1 (R1) is set back from the main road but close to the 
property nearest to the Site. Location 2 (R09) is at properties closer to the main highway and 
is considered representative of the next closest properties to the Site within the small 
settlement of Mpolongwe. Location 3 (R10) is away from the main properties and therefore 
typical of more isolated houses.  

Monitoring results show little variation between day and night periods. The baseline monitoring 
survey showed the average daytime Leq to be 50dB(A), with the average night time Leq as 51 
dB(A). However, the sources of noise changed between the time periods. During the day the 
dominant noise sources are traffic on the nearby road and the noise produced by the local 
residents. During the night, the noise is dominated by the sound from wildlife within the forest 
cover. This change in character is illustrated by the values of the L90 levels (environmental 
background noise level), which are 41dB(A) during the day but averaging 47dB(A) during the 
night. The reduced difference between the Leq and the L90 during the night indicates that noise 
levels are relatively constant during this period. 

Data sets for Locations 2 and 3 are more limited than at Location 1 but provide an indication of 
the variation in background noise levels at properties close to the road (within 30 m) as 
compared to Location 1 (approximately 100 m). The Leq noise levels at properties closer to the 
road are approximately 2dB(A) higher than at Location 1. There is, however, no discernible 
difference between Locations 2 and 3. 

Since the noise monitoring was undertaken in 2006, and since the previous noise assessment 
of 2010, it is understood the occupants of the nearest property to the Site and represented by 
the survey at Location 1, have been relocated. As a conservative approach, and because of 
uncertainty whether the dwelling has the potential to be occupied again, the location is 
retained as a noise sensitive receptor within this assessment. 

Two new receptor locations have been identified and are illustrated in Figure 3-2 as 
‘M.Bokang Luc’ and ‘M. Bouzouli Etienne’. No baseline noise data are available for these 
locations, but LAeq levels are reasonably expected to be in the same region i.e. 50 – 51 dB. 

Further noise measurements were carried out by Wartsila in May 2013. These measurements 
were reported in “Noise Measurement During Reliability Test – Report”, document ID 
DBAC705460, issued in July 2013. Insufficient detail is available within this report to fully 
understand the contributing noise sources to the measured noise levels. However, it would 
appear that two sets of measurements were carried out at receptor locations R01, R09 and 
R10;- 

1) “Background” noise levels (i.e. LAeq levels without the existing power plant in operation) 

2) “Total” noise levels (i.e. LAeq levels with the existing power plant in operation)  

Examination of the measured noise levels indicates that the daytime noise limit of 55 dB(A), 
and the night-time noise limit of 45 dB(A) may be exceeded with the existing Power Plant in 

2 Noise level exceeded for 90% of given time period, often referred to as ‘background noise’ 
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operation. However, it is noted that some of the measured “background” noise levels are 
higher than the measured “total” noise levels. This would indicate that sources other than the 
Power Plant are making a significant contribution to the noise climate and it is not possible to 
quantify the noise levels to surrounding receptors resulting from operation of the Power Plant 
with any degree of accuracy.  

6.4 Potential Impacts and Assessment Criteria  

6.4.1 Construction  

Construction activities identified as having the greatest potential to result in adverse noise 
impacts involve those associated with initial clearing, plant and machinery movements around 
the Site, materials handling (particularly steel work), excavation and grading, and concrete 
mixing. Actual noise generation will be dependent on the types of equipment used, especially 
the use of any pile foundation equipment, the “on-time” of particular plant items, i.e. the period 
they operate for over the working day, and the location of the activities. These will be defined 
once the construction contractor is appointed and the detailed design completed, at which 
point a quantitative assessment can be undertaken if necessary. 

Similarly, potential noise impacts from heavy goods vehicles (HGVs) associated with the 
construction activities can be assessed when details regarding numbers and routes are 
defined. At this stage however, potential impacts are considered unlikely due to the relatively 
few numbers of HGVs currently anticipated. 

6.4.2 Operation 

The proposed operational Power Plant will have a total of twenty gas engines (13 permitted 
plus an additional 7 proposed), all of which will be operational for 24 hours a day during 
periods of dry season peak demand. The noise assessment is therefore based on the worst 
case scenario, i.e. all twenty plant gas engines in operation. 

The key noise generating activity during this phase will be from the operation of the Power 
Plant. Predicted noise levels for the existing situation and the proposed future situation are 
given in Table 6-1. These data are taken from the Wartsila report “Kribi Extension 
7xW18V50SG Noise Impact Study ALT 3”, issued in March 2013. The data taken from the 
Wartsila report “Noise Measurement During Reliability Test – Report” has not been considered 
as it is not possible to quantify the noise levels to surrounding receptors resulting from 
operation of the Power Plant with any degree of accuracy. 
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Table 6-1: Predicted Noise Levels at the Nearest Noise Sensitive Receptors 

Noise 
Sensitive 
Receptor 

Predicted Noise Level LAeq (dB)* 

Change (dB) 
Existing Power Plant 

(13 gas engines) 

Existing Power Plant with 
Proposed Expansion 

(20 gas engines) 

R01 46 48 +2 

R09 53 54 +1 

R10 54 55 +1 

‘M.Bokang 
Luc’ 

- 53 - 

‘M. 
Bouzouli 
Etienne’ 

- 
53 

- 

*Predicted noise levels are described by Wartsila as indicative only, with a noted uncertainty of 3dB 
 

Plate 6-1 shows calculated noise contour levels for the proposed expansion with 20 gas 
engines in operation. 

Examination of the results in Table 6-1 shows that predicted noise levels to the nearest 
surrounding sensitive receptors are at or below the WHO daytime criterion of 55 dB(A) for the 
proposed future situation with 20 gas engines in operation. 

However, since the plant may operate on full load over 24 hours, the predicted noise levels to 
the nearest surrounding sensitive receptors are significantly above the WHO night-time 
criterion of 45 dB(A) for the proposed future situation with 20 gas engines in operation. This is 
also the case for the existing situation. This is discussed further under Mitigation Measures, 
below. 

Examination of the results in Table 6-1 shows that the increase in noise levels resulting from 
the 7 additional gas engines is 2 dB or less. These increases are below the WHO criterion of 
3 dB. It is concluded that the effect of the additional generating capacity is negligible. 
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Plate 6-1: Propagation of noise from 20 operational engines 
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6.5 Mitigation Measures 

6.5.1 Construction 

During the construction period it is recognised that the Power Plants existing operation will be 
on-going. Therefore a series of site controls would be implemented to minimise noise levels 
propagating towards the closest noise sensitive receptors. These include: 

• Regular maintenance of all plant and equipment; 

• Not allowing engines to run unnecessarily; 

• Undertake cutting, grinding, and other such operations within an enclosure; 

• Controlling loading and offloading of materials (especially steel work); 

• Avoidance of night-time working; 

• Locating noisy operations at the maximum distance from noise sensitive receptors; and 

• Controlling and limiting traffic movements around the sites. 

6.5.2 Operational 

Predicted noise levels to surrounding sensitive receptors do not exceed the WHO 
recommended daytime level. However, the predicted noise levels to surrounding sensitive 
receptors do exceed the WHO recommended night-time level. 

To ensure that adequate protection of the local residents is provided, noise mitigation 
measures may be required.  

A detailed mitigation study does not form part of the scope of the present assessment. The 
following recommendations are made;- 

• A detailed measurement exercise should be carried out to quantify plant noise levels at 
the nearest sensitive receptors for both daytime and night-time. 

• The measured noise levels should be compared with the predicted noise levels 
provided in Table 6-1 for the existing situation. If it is concluded that the WHO night-time 
criterion (and possibly the daytime criterion) is exceeded for the existing situation, a 
more detailed study will be required.  

• This study would quantify the noise contributions of plant items on the site. An effective 
mitigation strategy can then be developed, which would concentrate on the major noise 
contributors, and would benefit from detailed modelling to quantify mitigation options. 

• The mitigation strategy would be such that enough “headroom” will be available to 
ensure that the operation of the additional 7 gas engines will not result in the WHO 
criteria being exceeded. 

• The installation of additional silencers on the stack exhaust is likely to form part of this 
mitigation strategy. 
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6.6 Evaluation of Mitigated Impacts 

6.6.1.1 Construction  
With the implementation of considerate working practices and best practicable means, such as 
those identified within the previous section, it is considered that the noise impact at 
surrounding sensitive receptor locations can be minimised to an acceptable level.  

The residual impact is therefore qualitatively assessed as adverse, short term and of minor 
adverse significance. 

6.6.1.2 Operation 
If it is demonstrated that the WHO criterion / criteria are currently exceeded at surrounding 
sensitive receptors a robust mitigation strategy (to be applied to the existing 13 gas engines, 
and possibly the additional 7 gas engines) will ensure that the noise impact at surrounding 
sensitive receptor locations can be minimised to acceptable levels during night-time periods, 
which will also result in acceptable noise levels during the daytime. 

It is expected that, during detailed design, these measures will be fully specified and installed 
during construction.  

This will ensure that the Power Plant can operate within the WHO guidelines. Mitigated 
operational impacts are therefore assessed as adverse, medium term and of minor 
significance. 

6.7 Summary 

A summary of the potential impacts of the proposed Project following the implementation of 
the mitigation measures with respect to noise is presented in Table 6-2. 

Table 6-2: Summary of Potential Residual Impacts - Noise 

Location Receptor Nature of 
Impact 

Mitigation 
Measure 

Project 
Phase Nature Duration Significance 

Sensitive 
Receptors 

Local 
population 

Noise from 
construction 
activities 

Considerate 
working 
practices / BPM 

C Adverse Short term Minor 

Local 
population 

Operational 
gas engine 
noise 

Implementation 
of mitigation 
strategy based 
on detailed 
measurements 
and analysis 

O Adverse Medium 
term Minor 
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7 WASTE MANAGEMENT 

This Section presents the methodology and baseline conditions used to assess the potential 
solid waste impacts resulting from the Project. In addition, mitigation measures which aim to 
avoid or reduce potential impacts are proposed and the residual impacts (impacts after 
mitigation measures are implemented) are assessed. 

7.1 Relevant Legislation and Guidance 

As outlined in Section 2, this assessment takes into consideration the relevant national and 
international legislation and regulations. 

7.1.1.1 National Legislation & Regulation 
In terms of national legislation / regulation, key requirements of relevance to the assessment 
of waste impacts are as follows: 

Decree No 2012 MEPNSD (15 October 2012) 

Section II, regarding waste management plan for toxic or hazardous industrial waste, Article 3 

• Any developer of an operation that produces over 2 tonnes of industrial waste per year 
must provide the Ministry of Environment, Protection of Nature and Sustainable 
Development with a waste management plan;  

• The plan should outline existing measures and procedures, planned measures to reduce 
quantities of waste generation and measures to increase recycling and guarantee the 
disposal of non-recoverable waste; 

• The plan should value waste and indicate its destination; 

• The plan should be updated at least every 5 years, or after an environmental audit; and 

• The updated plan should be issued to the Ministry of Environment, Protection of Nature 
and Sustainable Development at least 6 months before the old plan expires. 

Section III, regarding the transport and elimination of industrial waste, Articles 6 and 7 

• Before any waste is transported, the producer / shipper must outline the contents and 
classification of waste and must ensure that the waste is sent to a licensed and 
appropriate storage centre or controlled landfill; 

• Ensure that both waste transporters and receivers are licensed; and 

• The producer / shipper should complete the tracking manifest and identify the contents of 
the waste. 

Decree No 2012 / 2809 /PM (26 Sept 2012) 

Section III, regarding the collection, transport and storage of industrial waste (toxic / 
hazardous), Articles 8-11 

• An environmental permit is required to collect, transport and store industrial waste; 
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• A waste tracking manifest (validated by the Ministry of Environment) should accompany 
the transport of industrial waste;  

• All waste generators, collectors, transporters or eliminators of industrial waste should 
maintain a register which details the type, nature, quantity, hazardous characteristics and 
origin of the waste. 

The relevant waste regulatory authority in Cameroon is the Ministry of Environment, Protection 
of Nature and Sustainable Development (MEPNSD). 

7.1.1.2 International Requirements & Standards 
At the international level, the most relevant IFC3 Performance Standards (PS) and 
Environmental, Health and Safety (EHS) Guidelines in respect of waste management aspects 
of the Project are to be found in: 

• IFC PS3: Resource Efficiency and Pollution Prevention (2012); 

• IFC EHS General Guidelines (2007); 

• IFC EHS Guidelines for Thermal Power Plants (2007); and 

• IFC EHS Guidelines for Waste Management Facilities (2007). 

As stated in Section 2, KPDC is committed to applying the IFC PS and applicable EHS 
Guidelines to the Project’s impact assessment and mitigation process. Of the above 
documents, the EHS General Guidelines (Section 1.6 - Waste Management) provides general 
waste management requirements for the Project. 

In addition, Cameroon is a signatory to the Basel Convention on the Control of Transboundary 
Movements of Hazardous Wastes and their Disposal, which aims to: reduce the 
transboundary movement of hazardous wastes; minimise the amount and toxicity of wastes 
generated; and promote the environmentally sound and efficient management of such wastes. 
Cameroon is also part of the Bamako Convention on the ban on the Import into Africa and the 
Control of Transboundary Movement and Management of Hazardous Wastes within Africa. 

7.2 Methodology 

In order to undertake this waste impact assessment, the following activities have been 
undertaken:  

• Review of applicable legislation and guidance (see Section 7.1.1); 

• Review of wastes and materials likely to be generated during the construction, operation 
and decommissioning/ closure of the proposed seawater abstraction system components; 

• Assessment of potential for waste to impact upon the prevailing environment (based on 
the quantity and hazardous properties of the waste); 

• Definition of applicable waste management mitigation and management practices 
(including the types of waste management facilities to be used); and 

3 International Finance Corporation (IFC) of the World Bank Group. 
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• Assessment of residual waste management impacts based on the suitability of the 
proposed mitigation measures to adequately manage the anticipated waste in a manner 
consistent with national regulations, international good practice and corporate standards. 

The magnitude of impacts of the waste generated by the Project, in the absence of mitigation, 
is qualitatively assessed having regard to the quantity and hazardous properties of the wastes 
as shown below. 

Table 7-1: Magnitude of Impacts 

 

Category: 
Quantity:* 
Negligible 

 

Small 

 

Medium 

 

Large 

Inert Negligible Negligible Low Moderate 

Non-hazardous Negligible Low Low Moderate 

Hazardous Low Moderate High High 
*  Negligible = < 1 tonne per annum (tpa); Small = 1 – 100 tpa; Medium – 100 – 1,000 tpa; Large = > 1,000 tpa 
 

The “Mitigation” section describes the approaches that will be adopted to manage these 
wastes so as to minimise their environmental impacts and ensure compliance with relevant 
local, national and international regulations. 

The significance of the residual impacts for each waste stream is assessed based on: 

• The capacity of the identified waste management facilities for managing the waste in 
compliance with relevant guidelines and the degree of certainty in the availability of those 
facilities; and 

• The hazardous properties of the waste stream. 

Table 7-2: Significance of Residual Impacts (following mitigation) 

 Inert Non-hazardous Hazardous 

Suitable facilities or outlets 
available (or will be provided) with 
sufficient capacity to manage the 
quantities of wastes generated 

Negligible Negligible Low 

Suitable facilities or outlets 
available (or will be provided) but 
capacity to accept waste from 
Project may be constrained due to 
size of facility or distance from site 

Low Moderate Moderate 

Facilities are unavailable or 
unsuitable; or means of 
management is uncertain 

Moderate Moderate High 

 

The duration of residual impacts is assessed as outlined in Table 4-4. The assessment of 
residual impacts does not take into account any cumulative impacts from associated waste 
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management activities that may occur at the facility where the wastes are managed (e.g. air 
emissions from incinerators; leachate emissions from landfills) provided these facilities are 
suitably licensed by the relevant regulatory authorities. It is assumed that the impacts (if any) 
at these management facilities will be adequately assessed and necessary mitigation 
measures required as part of the local licensing regime. 

7.3 Baseline Conditions 

7.3.1 Baseline Waste Arisings 

The operation of the existing Power Plant4 gives rise to a number of wastes including mixed 
municipal waste from the staff office and mess facilities (60 personnel are currently employed 
on Site) and wastes arising from the day to day operation, maintenance and repair of the plant 
and associated facilities. 

Some hazardous wastes are produced, e.g. used light fuel oil (LFO) and lubricating oil (LO), 
oily rags, sludges from wastewater separation plant, used cans with residues of hazardous 
substances (e.g. paint, additives), etc. The gas engines used for power generation themselves 
generate minimal solid waste because of the negligible ash content of the fuel. The developer 
has estimated that approximately 500 - 700 kg of general, municipal-type waste is generated 
at the Site per week. Such waste is likely to comprise: paper and cardboard, glass, plastics, 
metals (e.g. drinks cans), biodegradable kitchen waste and general mixed waste. The volume 
of hazardous waste currently produced at the Site is assumed to be relatively low (i.e. in the 
region of 10 - 50 tonnes per annum (tpa) on average). 

KPDC currently implements a Waste Management Plan (WMP) which sets out the procedures 
to be followed for the management of existing wastes produced on Site (relating to wastes 
produced during construction and operation phase activities). The WMP outlines how and 
where different types of waste are stored / managed within the Site (with a particular focus on 
hazardous waste) and the persons responsible for implementing and enforcing the 
procedures.  

Currently, wastes arising at the Site are managed as shown in Table 7-3. 

Table 7-3: KPDC Waste Management Plan - Waste Disposal Routes 

Waste Type Intermediate Storage / Handling Treatment / Disposal Method 

Inert Waste 

Waste concrete (solid) Designated waste concrete 
storage area 

Recycled or used for infill 
(subject to authorisation) 

Waste concrete (from washing 
out of concrete mixer) 

Settling basin Recycled or used for infill 
(subject to authorisation) 

“Common Waste”5 

Household waste Individual skips / bins Treatment and / or disposal by 
SECA6 

4 Includes the existing 216 MW power plant, supply of natural gas to the site and transmission lines to transfer the generated electricity. 
5 Term used in the KPDC Waste Management Plan (not generally used in the UK or European definitions on waste; the term refers to 
non-inert, general waste). 
6 SECA is a subsidiary of Hysacam, the leading private municipal solid waste management company in Cameroon. 
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Waste Type Intermediate Storage / Handling Treatment / Disposal Method 

Plastic packaging Treatment and / or disposal by 
SECA 

PVC, Polystyrene Treatment and / or disposal by 
SECA 

Glass Treatment and / or disposal by 
SECA  

Clean wood Recovery 

Scrap metal Recovery 

Hazardous Waste 

Paint, oil, cartridges, etc. Handling minimised; stored in 
designated containers in 
accordance with WMP 
procedures 

Treatment and / or disposal by a 
specialised and licensed 
hazardous waste management 
company 

 

7.3.2 Existing Waste Management Infrastructure 

The country’s leading private municipal solid waste (MSW) management company is 
Hysacam. Based in Douala and Yaoundé, the company has entered into public-private 
partnerships with the city authorities and also provides waste management services to 12 
other towns and cities. Hysacam operates across the entire MSW management chain, from 
collection through to processing. It has 5,000 employees and a fleet of 400 vehicles. 

In Cameroon, the vast majority of MSW is sent to landfill. The only real recycling industry 
relates to products such as scrap ferrous metal (i.e. iron) and bottles (glass and plastic), which 
are generally recovered by waste pickers before the waste is collected. Metals are sold to 
industry, mainly in China and India. Industrial recovery of materials is not currently thought to 
be cost-effective, although the trend in increasing raw material costs is making sorting and 
separating increasingly economically attractive.7 

Municipal wastes generated at the existing Power Plant are currently collected by SECA, a 
subsidiary company of Hysacam.  As mentioned in Section 7.2.1 above and in the current 
WMP for the Site, facilities are provided for the segregation of certain wastes in order to 
facilitate recycling / recovery. Currently no information is available to confirm the destinations 
of such wastes, although it is assumed that local markets exist for materials such as clean 
wood and scrap metal. 

With regard to the management of hazardous wastes currently generated at the Site, oily 
water is removed by a licensed contractor (via 36 m3 trucks) and taken to a treatment plant in 
Douala. At the treatment plant, the oily sludge is separated out and the water is treated and 
tested before being finally returned to the local watercourse. Oily sludge is recycled, being 
used as fuel by a third party, Cimencam, in the incineration of Podzelande (used in cement 
manufacture). All companies used for the management of hazardous waste are reported to 

7 Information obtained from article written by Jean-Pierre Ymelé, Director of Hysacam’s Douala office - “Cameroon Own Path Toward 
Solid Waste Management” (full internet ref. provided in Reference section). 
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have the necessary environmental certificates / permissions for the safe disposal of such 
wastes and follow the treatment procedures stipulated by the MEPNSD. 

7.4 Potential Impacts 

The potential impacts of uncontrolled waste management include: 

• Impacts on human health and the environment from releases to air, water or land; 

• Nuisance, including litter, odour, dust and vermin; and 

• Impacts on the global environment from carbon emissions. 

Impacts can arise throughout the waste management supply chain and therefore the 
generation, storage, collection / transport, reuse, recycling, recovery, treatment and disposal 
all require appropriate consideration. Wherever possible, wastes should be managed within 
the closest proximity to the site of production. 

The main types of waste that are expected to arise from the key activities being undertaken as 
part of the Project are described in the following paragraphs. 

7.4.1 Construction 

Construction of the Project will include (in brief): 

• Preparatory site clearance (minimal); 

• Earthworks and construction of underground structures; 

• Construction of above ground structures; 

• Installation of the new plant equipment (e.g. Mechanical / electrical items, etc.); and 

• Commissioning of the new plant. 

Each of the above components of the construction phase will give rise to certain wastes. 

Vegetation & Soils 

All of the land to be developed as part of the Project is situated within the existing Site 
boundary (approximately 16 ha) on land that is within the ownership of KPDC. Approximately 
1.1 ha will be required for the Project and no significant land clearance will be necessary.  

As described in Section 3, land within the Site boundary which is not currently developed for 
use by the existing Power Plant has mostly been cleared except for a few trees. The amount 
of vegetation waste requiring removal from the Project site is therefore assumed to be very 
small and comprised of a limited number of trees and grasses. 

According to the Technical Specification provided by the technology supplier Wärtsilä, topsoil 
will need to be removed across the entire 1.1 ha Project site to a depth of approximately 250 
mm8.  The amount of topsoil that may require removal as part of the Project construction 
phase is therefore estimated as 11,000 x 0.25 = 2,750 m3.A small amount of land levelling / 

8 Specified in Wärtsilä Technical Specification for Kribi Extension Project (June 2013).   
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regrading may be required, in addition to the excavations that will be necessary in order to 
provide appropriate foundations for the raised structures associated with the Project. The 
exact quantity of subsoil likely to require removal as part of the Project construction phase is 
uncertain at this stage, however according to the Technical Specification excavation to a depth 
of 2 m may be required to provide the necessary foundations for the engines. Assuming that 
2 m of soil is excavated across the footprint required for the gas engines (approximately 
0.25 ha), the amount of subsoil that may require removal is estimated as 2,500 x 2 = 5,000 m3. 

General Construction Works 

The construction of the Project, which comprises the seven additional dual-fuel gas engines 
and supporting facilities (e.g. switch yard and engine room), will involve the use of a range of 
raw materials and consumables, together with plant and equipment that will require 
maintenance and refuelling. 

Typical waste streams are likely to include: 

• General, non-hazardous wastes (e.g. plastic / wooden packaging, etc.); 

• Discarded equipment (e.g. metal off-cuts (sheets, pipes), waste electrical cables, etc.); 

• Used batteries, oily wastes (e.g. used oil, oily rags, etc.), waste paint cans and spill 
response waste; and 

• Waste concrete. 

The actual quantities of such wastes likely to be produced during the construction phase of the 
Project are uncertain at this stage, but estimated to be in the region of 3,750 tonnes in total9.    
The majority of this waste is likely to be inert, although it is noted that some hazardous waste 
streams will be produced and these will require specialist handling. 

Personnel Waste 

As stated in Section 3, it is anticipated that during the construction of the Project 
approximately 600 personnel will be required. Workers will be accommodated off-Site within 
the nearby town of Kribi and therefore this assessment only includes those wastes generated 
at the Site during the working day. It is estimated that each staff member will produce 
approximately 1 kg of municipal waste10 per day at the Site. Municipal waste will typically 
consist of paper and cardboard, glass, plastics, metals (e.g. drinks cans), biodegradable 
kitchen waste and general mixed waste. 

Based on the preliminary Project schedule available at the time of writing, it is understood that 
the duration of the construction phase will be approximately 18 months. Based on an assumed 
average of 25 working days per month (i.e. 450 working days in total) and a conservative 
estimate that all 600 workers are required on the Project site all of the time, the estimated 
municipal waste arisings from the Project construction phase are (600 x 400) / 1000 = 240 
tonnes. 

9 This is based on the BRE Smartwaste benchmark average construction waste generation rate of 34 tonnes per 100 m2 for industrial 
buildings, giving an estimate of (11,000/100) x 34 = 3,740 tonnes, assuming a 1.1 ha building footprint 
10 This type of waste may be known locally as “common” or “household” waste (e.g. as referred to in the KPDC WMP). 

  
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014  
 

7-7 
 

                                                      



 Kribi Power Expansion Project – Kribi Power Development Company 

 

7.4.2 Operation 

During operation of the Power Plant extension, wastes will be produced as described in 
Section 1.2.2 above, i.e.: 

• Mixed municipal waste from the staff office and mess facilities (20 staff will be required 
once the Project is operational); and 

• Wastes arising from the day to day operation, maintenance and repair of the plant and 
associated facilities. 

General Industrial Wastes 

The operation of the Power Plant extension will give rise to a number of wastes, which will 
generally be of the same nature as those currently produced on Site. These can be expected 
to include general non-hazardous wastes (e.g. wood / cardboard packaging, etc.) and some 
hazardous wastes (e.g. used oils, oily rags, sludges from wastewater separation plant, used 
cans with residues of hazardous substances, etc.). As noted previously, the gas engines 
themselves will generate essentially no solid waste because of the negligible ash content of 
the fuel. 

The exact quantity of such wastes arising during the operational phase of the Project is 
uncertain at this stage, however it is assumed that for many waste streams the amount 
generated will be significantly less than during the construction phase of the Project. 

Personnel Waste 

With regard to municipal waste, assuming that each of the 20 staff members required for the 
operational phase of the Project will produce approximately 1 kg of municipal waste per day 
and the plant is operational 365 days a year, the estimated municipal waste arisings from the 
Project operational phase are (20 x 365) / 1000 = 7.3 tonnes per annum. 

7.4.3 Decommissioning and Closure 

The decommissioning of the Project at the end of the operational life of the Power Plant is 
likely to comprise the demolition of above and below ground structures and the removal of the 
seven gas engines and ancillary facilities from the Site, with potential salvage of items that can 
be effectively reused or recycled. The demolition of above and below ground structures and 
the rehabilitation of areas of hardstanding, etc. will give rise to an amount of inert waste (e.g. 
concrete rubble, stones, etc.). 

A summary of the estimated waste types and quantities likely to be produced over the lifetime 
of the Project is given in Table 7-4. 

Table 7-4: Waste Types Produced and Estimated Quantities 

Activity Waste Types Indicative Quantity* Significance 

Construction 

Vegetation and topsoil clearance 
prior to commencement of major 
earthworks 

Grasses, plants, etc. 
(soft organic material) 

Negligible Negligible 

Topsoil 2,750 m3 Moderate 
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Activity Waste Types Indicative Quantity* Significance 

Excavations required for 
foundations / substructures, etc. 

Excavated soil 5,000 m3 Moderate 

General construction works 
- e.g. concrete structures, 
associated buildings, temporary 
access road, etc. 

General, non-hazardous 
construction waste, e.g. 
plastic / wooden 
packaging 

Medium/large (1,000 
– 2,000 tpa) 

Moderate 

Discarded equipment, 
e.g. metal off-cuts, 
electrical cables, etc. 

10 - 100 tpa Negligible 

Hazardous wastes 
including used batteries, 
oily wastes, waste paint 
cans, etc. 

10 - 100 tpa Moderate 

Waste concrete Medium/large (1,000 
– 2,000 tpa) 

Moderate 

Office / mess facilities for 
construction workers 

Mixed municipal waste 240 tonnes over 
entire construction 
period (18 months) 

Low 

Operation 

Site operations, including plant 
and equipment maintenance 

General, non-hazardous 
waste, e.g. plastic / 
wooden packaging 

10 - 100 tpa Low 

Hazardous wastes 
including used oils, oily 
wastes, waste paint 
cans, etc. 

< 10 tpa Moderate 

Office / mess facilities for staff Mixed municipal waste 7.3 tpa Low 

Decommissioning and Closure 

Removal of above and below 
ground structures, removal of gas 
engines, rehabilitation of 
hardstanding, etc. 

Waste concrete / general 
demolition rubble, etc. 

Medium / Large Moderate 

Metals that may be 
suitable for recycling 

Small / Medium Low 

*Note: Very small = < 10 tonnes per annum (tpa); Small = 10 - 100 tpa; Medium = 100 - 1000 tpa; Large = > 1000 tpa 
(note that all quantities are indicative and will require confirmation during subsequent detailed design and preparation 
of the Project Waste Management Plan - see later). 

7.5 Mitigation Measures 

7.5.1 General Approach 

A WMP is in place for the existing operations at the Power Plant and will be updated for the 
expanded operations.   
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The WMP sets out the roles and responsibilities in relation to waste management and will also 
inform the Construction Waste Management Plan (CWMP), which the contractor will be 
required to prepare and implement in accordance with KPDC approval.   

All wastes resulting from the Project will be managed in accordance with relevant national and 
international regulations and standards, as far as practicable. The WMP will reflect the 
principles of the waste hierarchy, placing priority on waste minimisation, followed by reuse 
then recycling if economically viable, and then environmentally sound methods of treatment 
and / or disposal. 

The WMP will be informed by the IFC EHS General Guidelines (2007) and the relevant 
national regulations, as described in Section 7.1, and as such will include guidance on: 

• Waste prevention and minimisation; 

• Identification and segregation of waste types at source; 

• Appropriate storage, containment, handling and transportation; 

• Reuse and recycling of suitable materials; and 

• Treatment and disposal of specific waste streams. 

The WMP will set out the procedures for the management of each waste type likely to be 
generated from the activities.  The WMP will identify: the source of the waste; the method and 
location of storage including any requirements for segregation from other wastes; handling 
requirements; transportation requirements; reuse or recycling opportunities; and treatment and 
disposal options and locations. 

A number of the waste streams likely to be generated during the lifetime of the Project have 
the potential to be reused or recycled.  Examples include: 

• Recycling of inert wastes, excavated materials and surplus concrete and concrete 
products into secondary aggregates for use within and off-Site (e.g. Used within Site 
access roads, etc.); and 

• Reuse, recycling or recovery of packaging wastes including potentially wood, cardboard, 
paper and some plastics (depending upon the availability of local markets). 

The contractor(s) should be encouraged to reduce waste arisings and identify opportunities for 
reuse and recycling (in accordance with the IFC EHS General Guidelines). 

On and off site facilities and locations used for the storage, transportation, treatment and 
disposal of wastes arising from the Project will be subject to all necessary authorisations / 
permissions as required, in accordance with national regulations, and a record of this 
information will be kept in the WMP. 

A system for recording the movement of wastes will be utilised to ensure that an audit trail 
exists to demonstrate that waste has been managed both legally and in accordance with the 
WMP. Training requirements for all staff will be identified and records of training will be 
maintained. 
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7.5.2 Specific Mitigation Measures 

Specific mitigation measures will be adopted to ensure the legal and responsible management 
of the wastes arising from the Project activities. These mitigation measures are summarised 
below and will be incorporated into the WMP for the Project. 

7.5.2.1 Construction 

Vegetation & Soils 

Any grasses (excluding weeds) and soft organic material which may require removal from the 
Project site will be collected and stored in a designated area as required for revegetation of 
cleared areas following completion of the construction phase. 

Topsoil requiring removal will be stored as practicable in a designated area and used for 
revegetation of cleared areas following completion of the construction phase. Any tree roots, 
debris and other large pieces of organic / vegetation matter will be removed from the soil by 
hand and / or machine as necessary and managed alongside other general wastes generated 
by the Project. 

Excavated soil will be removed as necessary and stored in designated areas prior to 
screening by hand and / or machine before reuse on-Site where possible (e.g. in backfilling or 
landscaping), with the surplus being disposed off-Site at a suitable facility. 

Oversize material and stones, etc. which are not suitable for reuse will be disposed of as inert 
waste. 

Locations for storing and reusing both the topsoil and subsoil may require prior approval from 
the relevant authorities. Such approvals will be sourced as necessary prior to commencing 
activities. The agreed locations will be included in the Waste Management Plan together with 
any monitoring requirements. 

General Construction Waste 

General construction wastes will be managed with a local waste management contractor as 
per the local waste management market. The waste management contractor will be approved 
to transport, reuse, recycle, treat and / or dispose of the waste types that are generated. 

Appropriate skips, containers and storage areas will be provided including the separate 
storage of hazardous and non-hazardous wastes and for the segregation, where viable, of 
materials suitable for reuse or recycling, such as metals, plastics, wood, paper and cardboard 
(subject to the availability of local markets). 

Hazardous materials such as used batteries and oily wastes will be contained in appropriate 
closed containers and drums, so as to prevent and control accidental releases to air, soil and 
water resources. Hazardous wastes will be collected, transported, treated and / or disposed of 
by a reputable and appropriately licensed waste management contractor. The temporary 
storage requirements for hazardous wastes (set out in the existing KPDC WMP) will be 
updated as necessary and incorporated into the WMP for the Project. 

Liquid wastes will be stored in an area of secondary containment, designed to capture any 
waste that may leak from the containers, with a volume equal to at least 110% of the volume 
of the largest storage container. 
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Personnel Waste 

Waste from staff office and mess facilities will be managed with a local waste management 
contractor as per the local waste management market described above. Again, appropriate 
bins and containers will be provided including the separate storage of hazardous and non-
hazardous wastes as necessary and also for the segregation, where viable, of any materials 
suitable for reuse or recycling. 

Any hazardous or clinical wastes that may be generated will be stored and managed as 
separate waste streams, although it is unlikely that a discernible amount of any such wastes 
will be generated. 

7.5.2.2 Operation 

General Industrial Wastes 

Wastes generated during the operational phase of the Project are anticipated to be of the 
same nature as, and will therefore be managed alongside, those produced by the existing 
Power Plant. Waste will be managed with a local waste management contractor as per the 
local waste management market as described above for general construction wastes. 

As set out above, hazardous materials, such as waste oils and oily wastes, will be contained in 
appropriate closed containers / drums, so as to prevent and control accidental releases to air, 
soil and water resources. Hazardous wastes will be collected, transported, treated or disposed 
of by a reputable and appropriately licensed waste management contractor. 

Liquid wastes will be stored in an area of secondary containment, designed to capture any 
waste that may leak from the containers, with a volume equal to at least 110% of the volume 
of the largest storage container. 

The waste streams generated by the operation of the Power Plant extension will be managed 
alongside the existing waste streams generated by the Plant. For example, waste oils and oily 
sludges will be stored within existing storage tanks of sufficient capacity on-Site. 

Procedures set out within existing relevant KPDC documents and policies designed to 
minimise impacts from waste arisings will be updated as necessary and incorporated into the 
WMP for the Project. 

Personnel Waste 

It is envisaged that waste from staff office and mess facilities will be managed along with 
similar wastes generated by the existing Plant, by a local waste management contractor. 
Suitable bins and containers will be provided, including separate storage for hazardous and 
non-hazardous wastes as necessary, and also for the segregation, where viable, of any 
materials suitable for reuse or recycling (depending upon the availability of local markets). 

7.5.2.3 Decommissioning 

The demolition of above and below ground structures and the rehabilitation of areas of 
hardstanding will generate an amount of inert wastes (e.g. concrete rubble, stones, etc.) which 
will potentially be suitable for reuse, e.g. as secondary aggregate in local engineering projects. 
Other items such as metals and cables, etc. may also be salvaged for reuse or recycling. 
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The operational life of the Power Plant is understood to be 25 years (dated from the 
commencement of operation of the original plant, i.e. 2013. Efforts will be made at the time of 
Plant decommissioning and demolition to maximise the reuse, recycling or recovery of as 
much waste material as practicable (subject to availability of local markets). 

7.5.3 Monitoring 

To ensure the WMP is being implemented effectively, a range of monitoring measures will be 
incorporated into the requirements of the Plan. This will include monitoring and reporting of: 

• Waste types and total waste quantities generated per month, including the amounts 
reused or recycled and the residual amounts disposed of to landfill; 

• Appropriate waste storage arrangements; 

• On-site segregation and any cross-contamination of waste streams; 

• Waste management and disposal routes; 

• Waste movements; 

• Waste management contractors, to ensure they hold the relevant approvals and permits 
for the activities being undertaken; and 

• Sites used for the storage, reuse, recycling, treatment and / or disposal of waste, to 
ensure the relevant approvals and permits for the activities being undertaken are in place 
prior to the commencement of the activity and throughout the duration of the activity and 
that any monitoring requirements are undertaken. 

7.6 Evaluation of Mitigated Impacts 

Table 7-5 below summarises the main waste management impacts, mitigation measures and 
residual impacts of the Project. 

The effectiveness of the mitigation measures proposed will be dependent on the effective 
development and rigorous application of the Waste Management Plan. This will particularly 
include: the segregation of hazardous and non-hazardous waste materials; the identification 
where possible of markets for the reuse and recycling of viable wastes; and the identification 
and verification of facilities for the safe treatment and / or disposal of non-recyclable materials. 

7.7 Summary 

Overall, the Power Plant will give rise to a relatively small volume of wastes, a number of 
which may potentially be reused or recycled (depending upon the availability of local markets). 
Wastes arising throughout the lifetime of the Project will be managed in accordance with a 
comprehensive WMP which will incorporate the relevant requirements of national and 
international regulations and standards, as well as the mitigation measures proposed in this 
assessment. It will be necessary as part of the development of the WMP to identify suitable 
markets for recyclable materials (where these exist) and to identify and validate suitably 
licensed facilities for the safe treatment and / or disposal of non-recyclable materials. Such 
outlets will need to be secured for key waste streams prior to the commencement of work on 
Site. At the time of undertaking this assessment there is insufficient information available to 
confirm the existence of suitably licensed facilities to safely manage all of the anticipated 
Project wastes; therefore, the significance of some residual impacts are shown in Table 7-5 as 
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“moderate” or “high” (e.g. hazardous wastes). However, if the proposed mitigation measures 
are followed (i.e. specifically, the use of facilities that are formally licensed by the Government 
of Cameroon and operating to GIIP) then the waste impacts arising from the Project will be 
low. 

Table 7-5: Summary of Mitigation Measures & Potential Residual Impacts 

Activity Waste Types Mitigation 
Measures 

Project 
Phase 

Nature Duration Significance * 

Vegetation 
and topsoil 
clearance 

Grasses, 
plants, etc. 

Reused on-Site 
following 
construction of 
plant 

C Adverse Short 
term 

Negligible 

Topsoil Reused on-Site 
following 
construction of 
plant 

C Adverse Short 
term 

Negligible 

Excavations 
for 
foundations, 
etc. 

Excavated soil Reused where 
possible or 
disposal as inert 
waste via local 
waste contractor 

C Adverse Short 
term 

Low 

General 
construction 
works 

General, non-
hazardous 
waste 

Managed via local 
waste contractor, 
recycled where 
markets exist 

C Adverse Short 
term 

Low / 
Moderate 

Discarded 
equipment 
(e.g. metals, 
etc.) 

Managed via local 
waste contractor, 
recycled where 
markets exist 

C Adverse Short 
term 

Low / 
Moderate 

Hazardous 
wastes 

Managed via 
suitably licensed 
hazardous waste 
contractor 

C Adverse Short 
term 

High 

Waste 
concrete 

Recycled where 
possible; managed 
via local waste 
contractor 

C Adverse Short 
term 

Low 

Office / mess 
facilities 

Mixed 
municipal 
waste 

Managed via local 
waste contractor, 
recycled where 
markets exist 

C Adverse Short 
term 

Low 
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Activity Waste Types Mitigation 
Measures 

Project 
Phase 

Nature Duration Significance * 

General site 
operations 

General, non-
hazardous 
waste 

Managed via local 
waste contractor, 
recycled where 
markets exist 

O Adverse Medium 
term 

Low / 
Negligible 

Hazardous 
wastes 

Managed via 
suitably licensed 
hazardous waste 
contractor 

O Adverse Medium 
term 

High 

Office / mess 
facilities 

Mixed 
municipal 
waste 

Managed via local 
waste contractor, 
recycled where 
markets exist 

O Adverse Medium 
term 

Low / 
Negligible 

Removal of 
plant & 
equipment, 
etc. 

Waste 
concrete / 
general 
demolition 
rubble 

Recycled where 
possible; managed 
via local waste 
contractor 

D Adverse Short 
term 

Moderate 

Metals that 
may be 
suitable for 
recycling 

Recycled where 
possible; managed 
via local waste 
contractor 

D Adverse Short 
term 

Moderate 

* Significance of residual impact refers to the predicted impact after the implementation of the proposed mitigation 
measures, based on the ratings provided in Table 7-2. 
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8 GREENHOUSE GAS EMISSIONS  

This Section provides an assessment of the greenhouse gas (GHG) emissions which are 
attributable to the Project. The assessment has been conducted in line with the International 
Finance Corporation (IFC) Performance Standards (IFC, 2012). In addition, mitigation 
measures which avoid, reduce, and remediate or compensate potential impacts are proposed 
and the residual impacts (impacts remaining after mitigation) are assessed.  

8.1 Relevant Legislation and Guidance 

In 1994 Cameroon ratified the United Nations Framework Convention on Climate Change 
(UNFCCC), the ultimate objective of which was to “achieve stabilisation of greenhouse gas 
concentrations in the atmosphere at a low enough level to prevent dangerous anthropogenic 
interference with the climate system” (UN, 1994). In 2002, the government also ratified the 
Kyoto Protocol although, as a non-Annex 1 party, no national legal requirements to calculate, 
report, or reduce greenhouse gas (GHG) emissions were established. 

Within an international context, however, IFC Performance Standard 3 requires that projects 
which are expected to produce more than 25,000 tonnes of carbon dioxide equivalent (tCO2e) 
annually should quantify: 

• Scope 1 emissions i.e. direct emissions from the facilities owned or controlled within the 
physical project boundary;11 and 

• Scope 2 emissions i.e. indirect emissions associated with the off-site production of 
energy12 used by the project.  

Additional indirect emissions, which are a consequence of the activities of the company but 
occur from sources not owned or controlled by the company, may also be quantified although 
this is optional. Measuring and reporting Scope 3 emissions is recommended as they can 
make up a significant amount of the overall tCO2e footprint of a project and can potentially be 
managed and reduced at the construction and operational stages. 

Under IFC guidelines, emissions are reported in tCO2e as this provides a standardised index 
of the global warming potential of the six principal greenhouse gases which include: carbon 
dioxide (CO2); methane (CH4); nitrous oxide (N2O); hydrofluorocarbons (HFC); 
perfluorocarbons (PFC); and sulphur hexafluoride (SF6). Plate 8-1 (WBCSD & WRI, 2008) 
below provides a diagram of the six types of GHG and the three types of emission scope 
covered in the IFC Performance Standards. 

 

 

 

 

11Project-induced changes in soil carbon content or above ground biomass, and project-induced decay of organic matter may contribute 
to direct emissions sources and shall be included in this emissions quantification where such emissions are expected to be significant. 
12Refers to the off-site generation by others of electricity, and heating and cooling energy used in the project. 
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Plate 8-1: Types of GHG Emissions  

 

In line with the GHG Protocol, IFC Performance Standard 3, and Kribi Power Development 
Company (KPDC’s) commitment to “meet or exceed environmental rules and regulations 
imposed by local, regional, and national governments and by participating financial 
institutions”, this assessment considers all six types of Scope 1 emissions from sources that 
are owned or controlled by the company and Scope 2 emissions from the generation of 
purchased electricity consumed by the company. Scope 3 emissions have also been identified 
and quantified where they are considered likely to be significant and where sufficient data 
exists to support a robust quantification. 

Under IFC requirements, projects are also required to demonstrate the alternatives considered 
and to implement technically and financially feasible and cost-effective options to reduce 
project-related GHG emissions during the design and operation of the project. These options 
may include, but are not limited to, alternative project locations, adoption of renewable or ‘low 
carbon’ energy sources, reduction of fugitive emissions, and avoidance / reduction of gas 
flaring. 

8.2 Methodology 

There are a number of GHG estimation methodologies available for use by private sector 
projects and the approach to the assessment of GHG emissions in this Section has been 
informed by a number of international best practice guidelines including: 

• IFC (2013) ‘IFC Carbon Emissions Estimator Tool (CEET)’; 

• World Business Council for Sustainable Development (WBCSD)/World Resource Institute 
(WRI) (2013)‘Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard; 

• American Petroleum Institute (API)(2009) ‘Compendium of Greenhouse Gas Emissions 
Methodologies for the Oil and Natural Gas Industry’; and 

• Intergovernmental Panel on Climate Change(IPCC) (2006) ‘Guidelines for National 
Greenhouse Gas Inventories’. 
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Following a review of the principal methodologies the IFC CEET tool based on the IPCC 
methodology for GHG emissions reporting was selected to estimate the Projects GHG 
emissions. The CEET tool aligns with the IFC Performance Standard 3 guidance and allows 
calculation of total Project emissions based on internationally recognised emissions factors.  

Due to the fact that the Power Plant is currently operational and the Project involves an 
expansion of existing capacity, the first step in estimating the Project’s net GHG emissions 
was to use the CEET tool to estimate the baseline emissions resulting from the Power Plant’s 
current capacity. Following this, the CEET tool was used to estimate the Project’s GHG 
emissions in tCO2e. The baseline emissions were then subtracted from the total emissions to 
arrive at the Project’s net carbon footprint.   

For the baseline scenario, GHG emissions were estimated on an annual basis for the 
operational life of the Power Plant (i.e. 25 years total) and it was assumed that the Power 
Plant operates at 90% capacity (216 MW) each year without any periods of interrupted gas 
supply. 

The same assumptions were made for the Project scenario although the operational life of the 
Power Plant was assumed to include two years’ operating at a capacity of 216 MW and 
23 years’ operating at a capacity of 330 MW following the expansion. 

The principal limitation of this approach is the need to accurately define and quantify future 
activities in order to allow estimation of potential GHG emissions. At this stage in the Project 
this inevitably required a degree of estimation and where this is the case underlying 
assumptions are noted. 

8.3 Baseline Conditions 

8.3.1 National Context 

In 2010, Cameroon’s total GHG emissions were reported as 199 million tCO2e. This is 
equivalent to 0.42% of total global emissions and ranks Cameroon 43rd out of 187 countries in 
terms of total emissions. GHG emissions per capita for Cameroon were 10.15 tCO2 per 
person in 2010, ranking Cameroon 57th in terms of total per capita emissions (WRI, 2008). 

These figures are reported by the WRI and are based on data for carbon dioxide (CO2), 
methane (CH4), nitrous oxide (N2O), perfluorocarbon (PFC), hydrofluorocarbon (HFC), and 
sulphur hexafluoride (SF6) emissions from sources including fuel use, bunker fuel emissions, 
and land use change (WRI, 2008). 

A detailed breakdown of Cameroon’s GHG emissions by sector and subsector compared 
against the world total is provided in the Plates below. The data used is reported by the WRI 
for the year 2008, the most recent year for which sector level data is available. 
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Plate 8-2: GHG Emissions by Sector in 2008 

 

Plate 8-3: GHG Emissions by Subsector in 2008 

 

As shown in Plates Plate 8-2 and Plate 8-3 (WRI, 2008), energy production and electricity/heat 
generation make up a much smaller percentage of GHG emissions in Cameroon than the 
global total. This is because electricity generation is predominately produced from hydropower 
in Cameroon, which has the second highest hydroelectric potential in the African continent 
(55.2 GW).  

8.3.2 Baseline Emission Sources 

In order to identify the baseline emission sources to be included in the GHG assessment, a 
detailed review of the Power Plant specification and operational activities was undertaken. The 
API’s ‘Compendium of Greenhouse Gas Methodologies for the Oil and Natural Gas Industry’ 
and the CEET tool were then used to identify the principal activities likely to contribute 
significant GHG emissions. 

The review identified that the activities likely to lead to the most significant GHG emissions are 
the burning of natural gas to operate engines, boilers, or compressors which releases CO2, 
and to a lesser extent N2O and CH4. Where natural gas is used to generate energy, emissions 
of CH4 can also result from process vents and fugitive sources, although these emissions are 
generally small compared to the combustion sources. The principal emission sources from the 
Power Plant’s current operation are listed in Plate 8-4 (API, 2009). 
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While this assessment focuses on CO2, N2O, and CH4, as these were identified as the most 
significant GHG emissions associated with electricity production from natural gas. Processes 
such as air conditioning, refrigeration, venting, and fugitive emissions can also lead to the 
release of smaller amounts of PFCs, HFCs, and SF6(API, 2009). 

Plate 8-4: Potential GHG as Emission Sources for Electricity Generation 

 

On the basis of this approach and in accordance with the IFC requirements, the GHG 
emissions sources scoped into the assessment of baseline GHG emissions are set out in 
Table 8-1. 

Table 8-1: Emission Sources Scoped into the Baseline Assessment 

Type of 
Emission Emission Source Justification 

Scope 1 Fuel consumption from 
stationary sources 

Combustion of fuels in stationary equipment such as 
engines, burners, heaters, boilers, flares, and incinerators 
results in the formation of CO2 due to the oxidation of 
carbon. 

Scope 1 Fuel consumption from 
vehicles owned by KPDC 

In addition to CO2 emissions, small quantities of N2O may 
be formed during fuel combustion by the reaction of 
nitrogen and oxygen. Methane may also be released in 
exhaust gases as a result of incomplete combustion. 

The GHG emission sources scoped out of the assessment of baseline GHG emissions are set 
out in Table 8-2. 
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Table 8-2: Emission Sources Scoped out of the Baseline Assessment 

Type of 
Emission Emission Source Justification 

Scope 1 Biological treatment, 
incineration, and disposal 
of waste in landfills  

The main types of waste currently produced by the Power 
Plant include hazardous waste (oily water, soiled rags) and 
domestic waste (paper trash, wooden pieces, general 
rubbish). All waste disposal is handled by contractors and 
therefore any associated emissions are Scope 3. 

Scope 1 Transport and treatment 
of water  

Water demand for process operations is minimal; with 
around 2-3 m3 used per month in closed circuit cooling 
systems for the gas engines. A further 1,750 m3 of raw 
water is also stored in two main water tanks for fire fighting. 
The main water demand is therefore for staff welfare use 
and domestic purposes at the Power Plant site. Potable 
water is provided primarily via pumping water from 
groundwater boreholes constructed on-site. Due to the 
limited staff numbers on-site and the facilities provided, 
potable water demand is also low with around 2-2.5 m3 
being used per day. All of the electricity used to supply this 
water is produced on-site and so is covered in Scope 1 
emissions for fuel consumption. The disposal of oily water 
is handled by contractors so any associated emissions are 
Scope 3. 

Scope 1 Venting and flaring Vented sources occur as releases resulting from normal 
operations, maintenance and turnaround activities, and 
emergency and other non-routine events. However, there is 
no gas flaring at the Power Plant and venting can only 
occur in case of incidents so quantities are therefore very 
limited. 

Scope 1 Fugitive gas emissions This includes unintentional releases of gas from piping 
components and equipment leaks. The engine exhaust 
pipes are the only potential source for fugitive gas 
emissions and engine test data suggests that 
concentrations of GHGs from this source are negligible. 

Scope 3 Additional GHG emission 
sources 

Other sources such as the production of purchased 
materials, outsourced activities, waste disposal, employee 
business travel etc. are considered unlikely to make up a 
significant amount of the overall tCO2e footprint and are 
excluded from the assessment. 

 

8.3.3 Baseline Emissions Estimates 

8.3.3.1 Scope 1: Stationary Fuel Consumption 
The Power Plant currently has 13 engines installed with a combined operating capacity of 
216 MW. Assuming that the Power Plant operates at 90% capacity for 365 days a year it is 
capable of producing an upper bound estimate of 1,703,519,532 kWh each year. 

Using the gross heat rate statistics from tests of engine performance, each kWh of energy 
produced by the Power Plant requires approximately 7,886 kJ. The maximum total energy 
required for Power Plant operation each year is therefore 13,434 TJ. 
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Assuming that all of the energy used by the Power Plant is sourced from natural gas which 
has a lower heating value of 48,828 kJ/kg, the estimated annual fuel (natural gas) use is 
275,128 tonnes each year. Using the CEET tool estimation factors, this produces an estimated 
741,551 tCO2e each year. Full calculations are provided in Appendix C. 

8.3.3.2 Scope 1: Mobile Fuel Consumption 

KPDC owns eight diesel vehicles including one 20 seater bus and seven smaller pick-up type 
vehicles. The KPDC owned vehicles are used to provide transportation for 60 staff each day 
between Kribi and the Site (around 9 km each way). This amounts to three round trips of 
18 km each day equating to around 19,710 km per year. 

Minor delivery of maintenance equipment and materials are also required from time to time 
and the other vehicles are sometimes used on an ad hoc basis. Assuming there is an average 
of one round trip made each week to Kribi and back this amounts to a further 936 km each 
year. 

On the basis of these assumptions, KPDC owned vehicles currently travel an estimated 
20,646 km each year. Based on the findings of Tervavaninthorn & Raballand (2008), average 
fuel consumption in Central Africa is 65 litres per 100 km. Using this average, the estimated 
annual fuel use is 13,419.9 litres each year. Using the CEET tool estimation factors, this 
generates an estimated 37 tCO2e each year. Full calculations for this estimate are provided in 
Appendix C. 

8.3.4 Total Baseline Emissions 

Based on the calculations above, the total baseline emissions for the existing 216 MW Power 
Plant are estimated in Table 8-3.  

Table 8-3: Total Baseline Emissions 

Emission Source tCO2e per Annum Total  tCO2e (25 years) 

Stationary fuel combustion 741,551 18,538,775 

Mobile fuel combustion 37 925 

Total 741,588 18,539,700 

8.4 Emission Sources  

8.4.1 Project Emissions Sources 

The Project involves an increase in operational capacity of the existing Power Plant from 
216 MW to 330 MW and there are no modifications to the Power Plant above and beyond the 
power increase. The existing 216 MW Power Plant is constructed on a 16 ha site and 
equipped with 13 dual-fuel gas engines of 16.6 MW each. It is anticipated that the expansion 
will use seven gas engines of the same or similar type with a total capacity of 114 MW.  

A 225 kV, double circuit transmission line was constructed for the existing Power Plant and its 
transmission capacity was designed to carry up to 350 MW per circuit. It is therefore not 
necessary to build a new transmission line for the Project. Further, the existing gas production 
and delivery facilities were designed to be able to supply up to 330 MW (or more), so little to 
no additional investment is required on the gas supply side. The Project will be located within 
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the current 16 ha Power Plant site which is owned privately by KPDC so no land expropriation 
will be necessary for the expansion Project. 

On the basis of the approach set out in Section 8.2 and in accordance with the IFC 
requirements, the GHG emissions sources scoped into the assessment of Project GHG 
emissions are set out in Table 8-4. 

Table 8-4: Emission Sources Scoped into the Project Assessment 

Type of 
Emission Emission Source Justification 

Scope 1 Fuel consumption from 
stationary sources 

Combustion of carbon-containing fuels in stationary 
equipment such as engines, burners, heaters, boilers, 
flares, and incinerators results in the formation of CO2 due 
to the oxidation of carbon. 

Scope 1 Fuel consumption from 
vehicles owned by KPDC 

In addition to CO2 emissions, small quantities of N2O may 
be formed during fuel combustion by reaction of nitrogen 
and oxygen. Methane may also be released in exhaust 
gases as a result of incomplete fuel combustion. 

The GHG emission sources scoped out of the assessment of Project GHG emissions are set 
out in Table 8-5. 

Table 8-5: Emission Sources Scoped out of the Project Assessment 

Type of 
Emission Emission Source Justification 

Scope 1 Biological treatment, 
incineration, and disposal 
of waste in landfills  

The disposal of waste will be handled by contractors and 
therefore any associated emissions are considered to be 
Scope 3. 

Scope 1 Transport and treatment 
of water  

The increase in water demand for operational processes 
and for staff use is likely to be minimal and any electricity 
used to supply this water will be produced on site and so 
will be covered in Scope 1 emissions for fuel consumption. 

Scope 1 Land use change and 
vegetation clearance 

All of the construction activities associated with the Project 
will take place within the existing Power Plant  footprint so 
any chances in land use or vegetation are likely to be 
minimal. 

Scope 1 Venting and flaring There is no gas flaring at the Power Plant and venting can 
only occur in case of incidents so quantities are therefore 
very limited. 

Scope 1 Fugitive gas emissions This includes unintentional releases of gas from piping 
components and equipment leaks. The engine exhaust 
pipes are the only potential source for fugitive gas 
emissions and concentrations of GHG from this source are 
negligible. 
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Type of 
Emission Emission Source Justification 

Scope 2 Electricity consumption 
through grid electricity 
purchases 

All electricity used on-site will be supplied through that 
generated by the Power Plant or through the use of backup 
generators and so will be covered in the assessment of 
Scope 1 fuel consumption. 

Scope 3 Additional GHG emission 
sources 

Other sources such as the production of purchased 
materials, outsourced activities, waste disposal, employee 
business travel etc. are considered unlikely to make up a 
significant amount of the overall tCO2e footprint and are 
excluded from the assessment. 

8.4.2 Project Emissions Estimates 

8.4.2.1 Scope 1: Stationary Fuel Consumption 

The proposed expansion of the Power Plant will add an additional seven engines which would 
increase the operating capacity from 216 MW to 330 MW. Assuming that the Plant operates at 
90% capacity for 365 days a year it is capable of producing an upper bound estimate of 
2,620,799,280 kWh each year. 

Assuming that the newly installed engines have the same gross heat rate statistics as those 
already installed, the maximum total energy required for Power Plant operation each year 
would therefore be 20,667 TJ. 

Assuming that all of the energy used by the Power Plant is sourced from natural gas which 
has a lower heating value of 48,828 kJ/kg, the estimated annual fuel use is 423,274 tonnes 
each year. Using the CEET tool estimation factors, this produces an estimated 
1,140,849 tCO2e each year. Full calculations for this estimate are provided in Appendix C. 

8.4.3 Scope 1: Mobile Fuel Consumption 

An estimated 600 staff are expected to be employed during the construction period of the 
Project and a further 20 permanent staff will be required during operation. Assuming that the 
transport of construction workers is handled by an external contractor, this will lead to one 
additional round trip from Kribi to the Site each day throughout the operational life of the 
Power Plant. The total annual distance travelled (assuming there is no change in adhoc 
vehicle use) is therefore estimated to increase to 27,216 km each year. 

Assuming an average fuel consumption of 65 litres per 100 km and using CEET tool 
estimation factors, this will generate an estimated 49 tCO2e each year. Full calculations for 
this estimate are provided in Appendix C. 

8.4.4 Total Project Emissions 

Based on the calculations above, the total gross and net Project emissions for the 330 MW 
Power Plant are estimated in Table 8-6.

  
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014  
 

8-9 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

 

Table 8-6: Total Project Emissions 

Emission Source tCO2e per Annum Life of Power Plant tCO2e(25 
years)* 

Stationary fuel combustion 1,140,849 27,722,629 

Mobile fuel combustion 49 1,201 

Total 1,140,898 27,723,830 

Baseline total 741,588 18,539,700 

Net Project emissions 399,310 9,184,130 

*Assuming 2 years of operational capacity at 216 MW and 23 years capacity at 330 MW 

As shown in Table 8-8, the net Project emissions are estimated to be 399,310 tCO2e each 
year. This is significantly above the 25,000 tCO2e reporting limit set by the IFC although only 
contributes to an increase of 0.20% in Cameroon’s total annual GHG emissions (Plate 8-5). 

The total net emissions over the Project’s operational life are estimated to be 9,184,130 
tCO2e. 

Plate 8-5: Net Annual Project Emissions 

 

8.5 Mitigation Measures 

As shown in Table 8-6 the majority of Project related emissions are likely to come from 
stationary fuel combustion due to the energy intensive nature of electricity production. In order 
to reduce greenhouse gas emissions as far as possible, the Project has opted to use natural 
gas as the main fuel source for the Power Plant.  
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Natural gas was selected as it is a low carbon fuel, producing much lower greenhouse gas 
emissions than either coal or oil. In a comparison of the GHG emissions arising from energy 
production using coal, oil, and gas, for example, the IFC Performance Standards Guidance 
Note 3 provides an estimate of 901 gCO2/kwh from coal-fired power generation, 666 
gCO2/kwh from oil-fired power generation, and 390 gCO2/kwh from gas-fired power 
generation, thereby indicating that natural gas is around 57% less emissions intensive than 
coal and 41% less than oil. 

Due to the significant level of greenhouse emissions produced even when taking the choice of 
a low carbon fuel into account, IFC PS 3 requires that KPDC quantifies and reports annually 
on its GHG emissions as estimates are above the IFC threshold for reporting. GHG emission 
monitoring and reporting mechanisms should be implemented on an ongoing basis during the 
operational period of the Power Plant. KPDC should also undertake to quantify and report 
GHG emissions in accordance with internationally recognised methodologies and good 
practice and in line with the principles set out in the GHG Protocol (see Table 8-7 below). 

Table 8-7: Good Practice Principles for GHG Accounting and Reporting (WBCSD & WRI, 
2013) 

Aspect Requirements 

Relevance 

 

Ensure the GHG inventory appropriately reflects the GHG emissions of the company 
and serves the decision-making needs of users – both internal and external to the 
company. 

Completeness Account for and report on all GHG emission sources and activities within the chosen 
inventory boundary. Disclose and justify any specific exclusions. 

Consistency Use consistent methodologies to allow for meaningful comparisons of emissions over 
time. Transparently document any changes to the data, inventory boundary, methods, 
or any other relevant factors in the time series. 

Transparency Address all relevant issues in a factual and coherent manner, based on a clear audit 
trail. Disclose any relevant assumptions and make appropriate references to the 
accounting and calculation methodologies and data sources used. 

Accuracy Ensure that the quantification of GHG emissions is systematically neither over nor 
under actual emissions, as far as can be judged, and that uncertainties are reduced as 
far as practicable. Achieve sufficient accuracy to enable users to make decisions with 
reasonable assurance as to the integrity of the reported information. 

In addition, in order to allow a better understanding of GHG emissions, and facilitate improved 
energy management (and therefore reduced GHG emissions) in the future, a number of 
specific management and monitoring measures are recommended for implementation, such 
as: 

• Energy balance and energy efficiency reviews should be undertaken to improve 
operational procedures so as to achieve and maintain optimum energy utilisation 
throughout the Power Plant; 

• Contracts with electrical equipment suppliers should specify that in cases where SF6 is 
used for applications involving high voltages (>350 KV), equipment with a low leakage rate 
(<99%) will be used; 

• Vehicles / machinery should undergo a pre-controlled check prior to entering the Site; 
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• Preference should be placed on the use of vehicles and equipment with low emissions 
during procurement and within construction contracts; 

• All Site vehicles and equipment should be maintained in good working order; 

• Low carbon fuels should be used in vehicles where possible; 

• Workforce should be trained in safe driving practices (including measured acceleration 
and driving within safe speed limit) in order to reduce the risk of accidents and fuel 
consumption; 

• Transport routes should be designated to minimise distance travelled and overall fuel use 
and emissions where practicable; and 

• Vehicle engines should be turned off when not in use. 

It is recognised that defining and quantifying future activities in order to estimate potential 
GHG emissions across the operational life of the Project necessarily requires making a 
number of assumptions which limit the accuracy of the assessment. As such, once the Power 
Plant is operational following the expansion, a full GHG life cycle analysis should be 
undertaken in order to obtain a more complete and robust assessment of GHGs emissions. 
The results of this analysis should then be used to identify industrial best practice methods 
which are feasible to implement and which will contribute towards reducing operational 
emissions. KPDC could also look at offsetting carbon emissions such as through the Kyoto 
Protocol’s Clean Development Mechanism (CDM). The CDM allows governments or private 
entities to financially support emission reduction projects in developing countries and receive 
credits in the form of ‘certified emission reductions’ which can be counted against their 
reduction targets. These projects can include renewable energy installations, forestry projects, 
and the combustion of landfill methane or destruction of industrial pollutants, amongst others.  

8.6 Evaluation of Mitigated Impacts 

The available information indicates that net annual GHG emissions associated with the Project 
are 399,310 tCO2e per year (see Table 8-6). While there are no internationally accepted 
standards for evaluating the significance of GHG emissions, the estimates of the Project’s net 
emissions are significantly higher than the threshold for reporting GHG emissions under IFC 
guidelines and in a national context they are equivalent to around 0.20% of Cameroon’s 
annual reported GHG emissions. 

As such, pre-mitigation GHG emissions are likely to be of high significance at a Project level, 
however, within the national context the total level of emissions is of negligible significance. It 
is also important to note that the Project is estimated to lead to a net increase in emissions 
from Cameroon’s energy sector of 3.87%. As such, the Project is estimated to lead to a 
significant shift in the composition of the energy sector towards more carbon intensive fuels.  

It is not practicable at the present time to accurately specify the energy saving potential (and 
hence GHG reductions) associated with the adoption of the mitigation measures described in 
Section 8.5. However, continuing and improving GHG emissions measurement and reporting 
processes aligned with international standards will allow KPDC to monitor and understand the 
impact of the Power Plant year on year. These outputs can then be used as a basis for 
identifying further opportunities for the control and reduction of GHG emissions. 
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8.7 Summary 

Table 8-8 summarises the key GHG impacts from the Project and provides an overview of 
mitigation measures that could be adopted. 

Table 8-8: Summary of GHG Emissions and Mitigation Measures 

Location Nature of Impact Mitigation Measure Project Phase Nature 

Power Plant GHG emissions Use of low carbon fuel source, 
regular plant maintenance,  
emissions monitoring and 
reporting  

O & C Adverse  

Vehicles GHG emissions Fuel efficient vehicles / minimise 
onsite travel / educate vehicle  
users 

O & C Adverse 

 

 

  
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014  
 

8-13 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

9 ENERGY AND WATER EFFICIENCY 

This Section addresses Kribi Power Development Company’s (KPDC’s) consideration of 
ambient conditions in regards to energy and water resources. It demonstrates how the Project 
applies technical best practice and financially feasible resources to provide an electrical 
generation plant which is efficient in both its usage of energy (natural gas fuel) and water. 
Pollution prevention principles and techniques which are best suited to avoid, or where 
avoidance is not possible, minimise adverse impacts on human health and the environment 
are discussed.  

This Section focuses on the Project’s energy and water efficiency in relation to an increase in 
operational capacity, as well as in relation to the operational phase of the Power Plant. 

9.1 Relevant Legislation and Guidance 

At the current time there are no formally adopted national standards or guidelines of best 
practice in Cameroon with respect to energy and water efficiency.  

In the absence of formal national standards, this assessment will follow the International 
Finance Corporation (IFC) Environmental, Health and Safety (EHS) Guidelines for Thermal 
Power Plants (IFC, 2008). These guidelines present performance levels and measures that 
are considered acceptable to IFC based on good international industry practices, and which 
are achievable in new facilities at reasonable cost by the existing technology.  

9.2 Methodology 

The methodology used in the assessment of energy and water efficiency, is based upon actual 
design data and information for the Power Plant which is compared and contrasted against   
internationally accepted criteria of the IFC. The following activities have been undertaken to 
perform the assessment: 

• A review of the technical specifications (2013) of Wartsila (Finland), the supplier and 
construction contractor for the Project; 

• The identification of gas engine technology, engineering and design philosophy of the 
Project; 

• Analysis of energy balance and quantitative determination of the impacts at operating 
rated conditions; 

• Benchmark review of the performance guarantee values against IFC guidelines 
recommended values; 

• A comparison with other comparable natural gas fired electrical generation technologies; 
and  

• The identification of the different water uses within the Project and qualitative assessment 
of the water efficiency. 
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9.3 Energy Efficiency 

9.3.1 General 

The Project proposes to add seven additional Wartsila 18V50SG engines fuelled by natural 
gas to the existing Power Plant (216 MW). These engines are four-stroke, sparked-ignited, 
turbo-charged engines which generate 114 MW of additional electrical power. Each engine 
drives a generator which is coupled through the crankshaft, and which converts torque into 
electrical power. This power is then exported onto the Cameroon electrical distribution grid. 

The net plant efficiency (i.e. deducting the plant’s internal electrical power consumption and 
losses from the gross generated electrical power) is around 44.9 percent (%), which lies within 
the EHS guidelines, recommended range of 38% to 45%.  

The technology the gas engine units incorporate is the best available technology (BAT) for 
gas-fired reciprocating engines. This technology permits to reach high energy conversion 
efficiency values and meets the IFC’s net efficiency recommendations. These are included in 
Section 9.3.2, Table 9-1. 

The combustion of natural gas takes place within cylinders of engines where combustion air is 
mixed with natural gas and ignited by a spark plug, which is fundamentally the same process 
as a petrol engine. 

The combustion process takes place under ‘lean-burn’ conditions. The lean-burn process 
carefully controls both the temperature of combustion, and limits any excess air beyond that 
required to combust the fuel. This has the effect of reducing the conditions at which nitrogen 
oxides (NOx) are formed, thus lowering emissions, as well as optimising combustion 
processes to maximise the efficient use of fuel gas.   

Typically this results in a NOx emission level of between 95-195 micrograms per normal cubic 
metre (mg/Nm3). Thus further post-combustion flue gas treatment, such as catalysts for 
example, is not required in order to meet the EHS emission guidelines for spark ignited gas-
fired reciprocating engines set at 200mg/Nm3 at 15% volume oxygen (O2), dry basis. The 
guidelines are stated in Table 5-4: General EHS Guidelines for Reciprocating Engine Thermal 
Power Pants (Natural Gas). 

9.3.2 Energy Balance  

The Power Plant will operate predominately at base load i.e. 100% electrical output on 
continuous basis, although it is designed to operate at lower outputs on an intermittent basis.  

The standard method of evaluating the performance of a power generating system is through 
an energy balance analysis. This identifies the energy flows within the system and determines 
how efficiently the fuel intake energy is converted into useful electrical energy. 

To visually represent the energy flows within the Power Plant, and its efficiency, a graphical 
tool is used, which is called a ‘Sankey Diagram’. The Sankey diagram provided in Plate 9-1 
shows the total fuel energy input into the Power Plant progressively reducing (i.e. narrowing in 
width) as energy losses are extracted off to the left, resulting in a net power output (i.e. useful 
energy) at the bottom of the diagram. 

The diagram depicts the estimated energy flows of the Power Plant based upon the predicted 
guaranteed performance, when operating at maximum continuous rating (MCR) conditions, 
i.e.100% output. 
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This diagram shows that around 40.5% of the Power Plant’s total intake thermal energy is lost 
as flue gas thermal energy in the stack. It also shows that around 20% of the total intake 
thermal energy is lost in cooling jacket heat rejection, various auxiliary demands and losses 
and mechanical and generator losses. The combined net power output is therefore 123MWe. 

Plate 9-1: Sankey diagram showing a Visual Representation of the Energy Flows within 
the Power Plant 

 

In order to evaluate the environmental impact of the Project and the energy efficiency during 
operation, annual data has been calculated based on the above energy balance analysis. 
Table 9-1 shows the anticipated annual estimates of net electricity production, fuel energy 
consumption and carbon dioxide CO2 generation based on a Power Plant availability factor of 
95%, i.e., 8,322 equivalent hours operating at 100% load. This level of operational availability 
is ensured by both KPDC’s routine maintenance programme, as well as the long term service 
contracts provided by the engine supplier Wartsila, for inspection, servicing and overhauls, 
with intervals determined on the basis engine operating hours.   
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Table 9-1: Anticipated Annual Estimates 

Annual estimates 

Total number of operating hours per year 8,322 hrs. 

Annual Electricity exported 977,000 MWh(e.) 

Annual Fuel Imported 7,890 TJ LHV (th.) 

Annual CO2 Emission 443.5 ktonne 

*Preliminary estimates based on base-load operating regime with 95% availability factor, fuel 
natural gas with lower heat value (LHV) of 48,828  kJ/kg.  

 

9.3.3 Power Plant Performance 

As previously mentioned, the Power Plant is designed for base-load operation, and at rated 
conditions the following performance outputs are expected. 

Table 9-2: Performance Outputs 

Guaranteed performance data per gas engine EHS guidelines 
recommendations 

LHV Gross Heat Rate 7858 kJ/kWh   

LHV Net Heat Rate 8018* kJ/kWh   

Gross efficiency 45.8 %   

Net efficiency 44.9* % 38-45 % 

Lube oil consumption (at MCR ) 7.56 kg/h   

CO2 454* kgCO2/MWh 
(net) 531-449 kgCO2/MWh 

(net) 

*Preliminary estimates 

 

Table 9-2 presents performance outputs and CO2to net power generation ratio estimates 
against EHS guideline recommendation thresholds. This table shows that both net efficiency 
and CO2 generation ratio values lay within the EHS guideline recommendations, close to the 
upper range value. It is important to note that any improvement in the net efficiency value 
implies a reduction of both fuel consumption and CO2 generation for a rated power output, and 
therefore a reduction on the environmental impact.    

Further reduction on CO2 emissions can be accomplished by high performance monitoring 
and process control techniques, as per EHS guidelines recommendations. The Wartsila’s 
engine control system monitors and controls the functions relative to the gas engines in such a 
way that the performance of each engine is optimized at different operating conditions and 
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during partial load operations. For this purpose, the intake and outlet internal combustion 
engine valves and fuel injection valve are timed and actuated independently to ensure 
increased efficiency.  

The multiple engine sensors provide the ability to diagnose and carry out preventive 
maintenance of the engines which increases their operational reliability. Power Plant 
performance can therefore be logged and tracked at all times by the information system 
environment.  

9.3.4 Operation and Maintenance Philosophy  

Operation and maintenance program manuals are provided to the owner of the Power Plant by 
the manufacturer and its implementation is essential for achieving optimal operation 
throughout the Power Plant’s lifetime whilst maintaining high reliability. These manuals are 
specific to the particular design of the Power Plant and cover all of the equipment.  

It has been assessed that KPDC, assisted by Wartsila’s local service organisation, has an 
adequate number of trained personnel allocated for operation and maintenance of the facility 
and its equipment. 

9.3.5 Analysis of Alternatives 

Technology alternative: Open cycle gas turbine technology is a natural alternative to the gas 
engine proposed for the Power Plant. Open cycle gas turbine technology usually presents 
lower capital expenditures and operating and maintenance costs. However, its efficiency is 
generally 5 to 10% lower than the gas engine, except for aero-derivative gas turbine (GT) 
technology, which presents similar values of efficiency. The proposed gas engines offer more 
flexibility with intake gas pressure as the pressure level required is lower than that required for 
gas turbines, and they can withstand gas pressure fluctuations without major impacts.  

At partial loads, it is envisaged that the proposed gas engines option presents superior 
efficiencies than GTs too. The multiple engine configuration offers operational flexibility whilst 
maintaining higher values of efficiency compared with a GT power plant. 

Given the particularities of the Site where the Project is to be developed, and for the reasons 
outlined above, it is understood that gas engine is the best technology option for the Power 
Plant.  

Fuel alternative: As mentioned previously, the Power Plant is designed to be run on natural 
gas with quality standards complying with Wartsila’s minimum fuel gas requirements as 
detailed in KRIBI Extension Project Technical Specifications (Wartsila, 2013) Section 0-4. 
Liquid distillate oil of different grades could be considered an alternative fuel; however, it 
would require the deployment of diesel engines or dual combustion engines instead of gas 
engines. 

The combustion process of gas is complete and cleaner than most distillate oils, and 
emissions are usually lower depending upon the oil grade. Most distillate oils usually present 
sulphurous compounds which are reduced into sulphur oxides (SOx) during the combustion 
process. If distillate oil was used, and depending on its sulphur content, a SOx abatement 
system would likely be required in order to comply with IFC emission limits. As distillate oils 
have a higher value of carbon dioxide (gCO2/kWh), a higher environmental impact is expected 
as the hydrogen to carbon ratio (H/C) of the molecule of oils is higher than the gas one.  

Diesel engines can be run on heavy fuel oil which is cheaper but compromises reliability, the 
lifetime of the power plant and the level of emissions. With this scenario, unburned 
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hydrocarbons, SOx and volatile organic compounds (VOCs) emissions are expected and post-
combustion abatement technology is likely to be required to meet IFC emission levels. 

For the reasons outlined before, and provided that gas supply is secured and reliable, gas 
fuelled power generation systems are preferred over oil distillate and heavy fuel oil fuelled 
power generation systems.  

9.4 Water Efficiency 

9.4.1 Water Supply and Use 

Raw process water for the Project is supplied from two existing bore holes located within the 
Site which feeds the two existing 1,000 m3 and 750m3 capacity service and fire fighting water 
tanks. This raw water is then treated on-site in the water treatment system and sent to a new 
100m3 process water tank. Since the Wartsila’s internal combustion engines are air radiator-
cooled (dry cooling), a minimal amount of process cooling water is required and the demand 
does not vary with weather conditions or load. Thus, the existing water treatment unit has 
sufficient capacity to cover the Project’s water demand.  

The water used in the Project is sorted into three groups according to their uses, each of 
which require different water quality: process water, sanitary water and fire-fighting water. 
Cooling water sometimes used in the heat rejection cold thermal sink process for the engine 
cooling water circuit, the lube oil circuit and the inlet air cooling circuit will not be used in the 
Project. Alternatively, dry cooling technology is to be installed. This cooling technology 
reduces the impact of thermal discharges on the environment in comparison with other 
alternative cooling water systems such as once-through cooling or cooling tower technology. 
Dry cooling system design follows IFC recommended designs to prevent, minimize and control 
thermal discharges. 

The main process water demands include a high-temperature engine closed water cooling 
circuit, a closed water cooling circuit for auxiliary equipment and a jacket cooling water circuit 
engine and turbo-charged washing. Sanitary water demand for uses such as sinks, toilets, 
drinking fountains, eye wash and safety showers is supplied by cold water from the existing 
domestic water tanks through a proposed new pipeline. Hot water for showers and other uses 
is produced with electric heaters. Fire-fighting water is supplied from the aforementioned 
service and fire water tanks through the existing fire-fighting system pumps. A new hazardous 
area is defined within the Project with new fire-fighting water mains as per the American 
National Fire Protection Agency “NFPA 24 Private Fire service main” which is used as a 
design guideline.  

A new 10m3 maintenance tank is to be installed along with a charge/discharge pump and 
auxiliary equipment. This tank stores engine cooling water when maintenance of any of the 
engines is required. The coolant is recycled and pumped back into the engine cooling system 
when the maintenance works are finished. This allows for any discharge of engine cooling 
water to be avoided. The treatment of cooling water and dosage of chemicals, such as 
corrosion inhibitors, will be carried out in this tank. Cooling water quality will be monitored and 
shall comply with Wartsila’s recommendations for the correct dissipation of heat from the 
engine. 

9.4.2 Waste Water Collection, Treatment and Disposal 

A drainage system is designed and installed for a safe collection and evacuation of any 
contaminated and non-contaminated water that could drain into the Project area and which 
could pose a health threat for operators or contaminate the soil. Water will be evacuated from 
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the Project through three different means: waste process water, waste sanitary water and 
storm-water runoff drains. Waste water management is outlined below and complies with the 
General EHS guidelines recommendations.  

9.4.2.1 Waste Process Water 
Drips of process water occur mainly in seals, condensate from compressor and wash downs 
from turbo-compressor wash systems. All of these will be collected by the drainage water 
system and routed to an oily water collection sump through onsite U-channels and floor pits. 
The Project includes a new oily water pump which will transfer any oily wastewater to an 
existing storage tank and treatment unit. It has been assessed that the existing treatment unit 
can accommodate the new demand without jeopardising the reliability of the system. 

9.4.2.2 Sanitary Wastewater  
The collection of sanitary wastewater is independent from treated wastewater or rainfall oily 
water collection. Sanitary wastewater is collected from the sanitary facilities by gravity and 
sent through the sewage system to a septic tank located near the electrical equipment 
building. This tank will be emptied when required by a specialised transporter. 

9.4.2.3 Rainwater Drainage 
There are two types of rainwater runoff which require different action: rainwater from the 
Project area which could potentially have oil or chemical spillage contamination, and rainwater 
from areas not exposed to contamination and thus considered clean.  

Rainwater which is considered contaminated is collected and transferred to the sump through 
dedicated U-channels and piping and then treated onsite or stored for collection and treatment 
offsite. The accumulated sludge is removed periodically by licensed hazardous waste 
transporters when necessary.  

Rainfall water which is not contaminated will be discharged into the drainage network by a 
system of manually operated dedicated drainage valves. The clean rainfall is collected in the 
rainwater drainage system which leads onto a discharge point equipped with a filtration pit, 
before it is discharged into the river. 

9.5 Summary 

The Project has been designed to minimise any environmental and human health impact and 
its design complies with good international industry practices. The proposed gas engine 
technology to be installed guarantees a high performance output with low environmental 
impact. The Project’s water consumption will be minimal due to the use of close loop cooling 
systems. Any drain within the Project will be collected, segregated if required and prior to 
being discharged safely. There will be no impact from thermal discharges on the surrounding 
ecosystem as dry cooling technology is to be used. 
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10 HAZARD ANALYSIS 

This Section presents a hazard analysis of the Project with the intent to outline the required 
mitigation measures to ensure that any material proposing a potential environmental hazard 
are not released into the environment (i.e. a safety buffer zone). This analysis includes the 
identification of hazard and potential consequences, estimates the consequences’ magnitude 
and frequency and risk estimation and evaluation. It also provides a description of the 
mitigation measures and proposal of a contingency plan for the construction and operation 
phases of the Project which builds on existing AES Sonel and Kribi Power Development 
Company (KPDC) Health, Safety and Environment (HSE) related plans and policies. 

10.1 Relevant Legislation and Guidance 

This hazard analysis has been undertaken in accordance with recognized international codes 
and assessed in respect of Environmental, Health and Safety (EHS) best industrial practices. 
For this purpose, the following guidelines and standards have been consulted: 

• International Finance Corporation (IFC) EHS Guidelines for Thermal Power Plants (2007); 

• IFC EHS General Guidelines (2007); and 

• American National Fire Protection Agency (NFPA) 30; Flammable and Combustible liquids 
Code. 

The plant owner (KPDC) is committed to comply with these international codes and guidelines 
for the Project’s hazards identification, impact assessment and adoption of mitigation 
measures.      

10.2 Methodology 

For the development of the Project hazard assessment, the following activities have been 
undertaken: 

• Identification of hazards within the Project area based upon actual design data.  

• Review of the Materials Safety Data Sheet (MSDS) of the hazardous materials which will 
be employed in the Project during both construction and operation phase. 

• Evaluation of potential impacts on environment and human health and the likelihood that 
these may occur during handling, storage and use of hazardous materials. 

• Definition of applicable mitigation measures and hazardous materials management plans 
which will attenuate any EHS impact and the likelihood of hazards to occur and which are 
considered good industrial practice by IFC and other recognized international standard. 

• Outline of the response plan for an emergency event. 

10.3 Construction Phase Potential Impacts and Mitigation Measures 

10.3.1 Hazards Identification 

The amount of hazardous materials that will be on-site during the commissioning of the Project 
is small and poses a low public health risk. These materials will be limited to gasoline, diesel 
fuel, motor lube oil, hydraulic fluid, solvents, cleaners, sealants, welding flux, lubricants and 
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paint. There are no feasible alternatives to use of vehicle fuels and oils for the construction 
equipment.  

Small oil spills could occur when on-site equipment refuelling and servicing operations are 
undertaken. These operations will be performed in designated areas away from water bodies 
in order to prevent any contamination. Therefore, the potential environmental impact from 
fuelling operations will be reduced to small areas. In the event of a fuel spill on soil, the 
contaminated soil will be disposed on trucks as a hazardous waste by authorized transporter. 

The worst-case accidental scenario for a hazard material release is from refuelling and 
servicing operations, from the unlikely event of a vehicle accident involving the refuelling truck. 
This event could cause large spills of fuel and could pose a considerable environmental and 
human risk. 

10.3.2 Mitigation Measures 

As mentioned above, the potential public health impact during the construction is considered 
to be low whereas the potential environmental impact could be more significant as 
contamination of surface water, groundwater and soil may occur. The implementation of good 
management practices will reduce the potential environmental and human health risks. These 
practices will prevent hazardous material sediments and storm water contamination from spills 
and require proper disposal or recycling of hazardous materials. 

Construction service personnel will comply with IFC general industry health, safety, and 
environmental standards for filling and servicing construction vehicles and equipment. The 
correct application of these standards will reduce the potential for incidents involving 
hazardous materials. They will include, but are not limited to, the following: 

• Refuelling and servicing of vehicles and equipment will be undertaken in designated areas 
that are asphalted or covered with concrete or any impervious surface which allow to 
control potential spills. 

• Service and maintenance of construction vehicles and equipment will be conducted by 
authorized personnel. 

• Refuelling will be undertaken only with approved pumps, hoses and nozzles. 

• Catch-pans will be readily available for personnel to recover potential spills during 
servicing. 

• Disconnected hoses will be placed in containers to collect residual fuel from the hoses, 
preventing any uncontrolled spill. 

• Vehicles and equipment engines will be switched off during refuelling process. 

• No heat source and spark source like open flames, smoking or welding will be allowed in 
the refuelling and maintenance area. 

• Refuelling process will be performed away from any water body in order to prevent water 
contamination in the event of hazardous material spill. 

• Service fuel trucks will be provided with fire extinguishers and portable spill containment 
equipment, such as absorbents. 
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• In the event of a spill on soil, the contaminated soil will be put in containers and disposed 
by specialized company.   

• Regular inspections of all containers used to store hazardous materials and refuelling and 
maintenance areas will be carried out for assessing signs of leaks and failures. Results of 
these inspections will be recorded in a logbook that will be kept on-site. 

All personnel working on-site during the construction of the Project will be trained in handling 
hazardous materials. This training should: 

• Ensure that workers are aware of the potential hazards they might encounter; 

• Provide the knowledge and skills necessary to perform the work with minimal risk to 
worker health and safety; 

• Ensure that workers are aware of the use and limitations of safety equipment; and 

• Ensure that workers can safely avoid or escape from hazardous situations that may occur 
and how to act in case the EPRP is activated.  

10.3.3 Emergency Preparedness and Response Plan 

It will be the contractor’s responsibility to prepare an emergency response plan during the 
construction period that allows for quick and efficient response to accidents which may result 
in environmental damage or injury. 

An on-site health and safety person will be appointed to implement the EHS guidelines and 
will be responsible to activate the emergency response plan and contact emergency response 
personnel and local hospital if required. In the event of a fire during the construction phase of 
the Project, the existing KPDC fire brigade (made up of specially trained workers) will be 
alerted. 

10.4 Operation Phase Potential Impacts and Mitigation Measures 

10.4.1 General 

The Project operations require the usage of hazardous materials which could pose a risk for 
the human health and environment unless appropriate transportation, handling, storage and 
spillage prevention and control plans are put in place. 

All potential hazards are to be identified in the risk assessment report for the Power Plant and 
will complement the Health, Safety and Environment (HSE) plan. These two reports are 
mandatory engineering approval documents and the contractor is responsible for producing 
them. 

The HSE plan provides focus and rules for cooperation between people working at the 
operational site, with regard to health, safety and environmental matters. The plan will guide 
the HSE organisation to clarify responsibilities, identify HSE risks and establish safe working 
routines at the Construction site. The plan is intended to be used by KPDC HSE Responsible 
persons, and given to other stakeholders for information only. 

The risk assessment report summarizes the result of the risk identification and assessment 
studies conducted for the systems and processes used in the Power Plant. It also outlines the 
residual risks that have been identified in the study. The risk assessment is a major element of 
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the hazardous management program and is based on the hazard and operability analysis 
method for identifying and handling potential hazards and operational problems. 

The hazardous materials of most concern are oils and chemicals which will be used as black 
start emergency diesel fuel, facility maintenance chemicals, equipment lubrication oil, cooling 
and insulation of electrical equipment. Table 10-1 presents information about these materials 
used in the Power Plant detailing their usage, potential health and environment hazard, 
flammability, information on incompatible chemicals and handling method. These are further 
detailed in the following sections. 

10.4.2 Oil Hazardous Materials 

10.4.2.1 General 
The usage of oil in the Power Plant is limited to: 

• Emergency diesel generator fuel oil; 

• Lubrication oil supply for engine plant; and 

• Transformer cooling oil. 

It should be noted that the existing plant uses fuel oil and hence has two large bulk storage 
tanks, these do not form part of new plant systems has it is solely fuelled on natural gas. 

10.4.2.2 Emergency Fuel Oil 
The Power Plant includes a black-out unit for black starts when there is no power supply from 
the grid. During this event, this unit, which includes a diesel generating set, will supply 
electricity to the auxiliary equipment which permits the Power Plant to start-up. The black-out 
unit will include a 300kW diesel generator and a dedicated emergency fuel light oil tank. This 
tank will be refilled with fuel oil from the existing fuel oil tank via a dedicated feed line. The 
refilling process will be control by the tank level actuators in order to avoid any overfilling of the 
tank. This overfill protection measure is included within EHS guideline recommendations on 
overfill protection systems of vessels and tanks.    

The black-out unit oil will be bunded for containment and recovery of possible spillage of lube 
oil and light fuel oil (LFO) from the generating set or light oil tank. This secondary containment 
measure complies with IFC guidelines control measures recommendations. It will prevent any 
spillage to reach any ignition source, or in case of ignition, the fire would be confined to the 
bunding area. This way, the health and safety risk for the plant personnel is reduced and the 
environmental impact on soil limited. The bunding capacity shall be 110% of the capacity of 
the LFO tank following good international industrial practices. 

10.4.2.3 Lubrication Oil 
The lubricating oil system provides required lubrication for all moving parts on the gas engine, 
and provides cooling to piston tops. It consists of the engine related lubricating oil system 
which handles the cooling and filtration of the lubrication oil. It also includes the plant-related 
lubricating oil system and storage for both new and old lubrication oil. 

The new gas engines will use the existing lube oil tanks, namely a fresh oil tank, maintenance 
oil tank and used oil tank located in the existing plant. These tanks are already installed within 
the existing plant area. This tank area is bunded by concrete walls with a bund capacity of 
110% of the volume of the largest tank so that any spillage or oil leakage is contained within 
the area. Common bunding is possible since multiple spillages would not cause any 
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hazardous chemical reaction. In case of spillage, oily water is pumped and the area cleaned 
with special chemicals, then loaded in trucks by specialized contractors for safe processing. 

Lubrication oil is delivered to the Site by road tankers and unloaded in a dedicated unloading 
area to both contain any spills, and to provide segregation from clean drains on-site.  

Fresh oil is supplied to engines by pumps located in the fuel unloading area. It is then pumped 
from this tank to each engine when needed. Used oil is also pumped from the engines to the 
used oil tank when required; this is then emptied into road tankers by specialized contractors 
for safe processing in off-site facilities. 

Specialized contractors generally process the oily water and sludge to segregate water from 
other components that are usually incinerated. Used oil is generally recycled and then burned 
as fuel in boilers. All of the specialized contracting companies used by KPDC have 
environmental certificates for safe disposal of hazardous materials and follow the nationally 
regulated treatment procedures and legislation. 

All areas subject to potential exposure to oil spills are surrounded by containment areas where 
drains have been installed for routing spill material to collection sumps. From there, the oily 
water is pumped to the existing oily water day tank for treatment by automatic dedicated 
equipment. Chemicals are added in order to segregate the sludge from the clean water. The 
sludge is stored in the existing sludge storage tank for removal by road tankers, and the clean 
water is discharged into the storm drainage system. Regular monitoring and audits of the 
quality of clean water are performed to ensure that no contaminated water is sent to the 
drainage system. 

10.4.2.4 Transformer Oil 
Oil (contained within a small tank) is used within transformers cooling purposes where it 
circulated around the transformer in close cooling circuit. Directly below each transformer is 
sump with a 110% capacity of oil volume, contains oil in the event of spillage or leak. Oily 
water is removed with a pump and collected by specialized companies for safe processing off-
site. 

After initial filling of the oil transformer tank, the handling of transformer oil is infrequent during 
normal operations. However, regular checks of quality and tank levels are carried out and the 
oil tank is topped up as appropriate. 

Methods for prevention of spill and leaks are the same as that of lubrication oil. 

10.4.2.5 Site Oil Spill Procedures 
In the unlikely event of an oil spill at the Power Plant, the KPDC EPRP dated November 2012 
outlines specific actions and procedures. This plan details the actions required by all 
personnel onsite during an emergency. The procedures detailed in this plan supplement other 
sound safety procedures. 

10.4.2.6 Equipment to Control Spills 
Equipment is contained on-site which is used for the preventing of oil or other hazardous 
materials to escape into the environment in case of a leak or spill. This equipment includes 
suction material, plastic pails and tubs, plastic bags, spades, brushes, stoppers, wedges, and 
foam for closing leaks. Tank trucks supplied with pumps are also on-site.  

  
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014  
 

10-5 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

10.4.2.7 Small Oil Spill Event 
Small leaks from pipelines or tanks can be stopped by closing valves or using leak stoppers. 
There is risk that leaked oil could ignite. In case of leaked oil, the following procedures which 
are outlined in the EPRP shall be undertaken: 

• Notify the HSE Manager; 

• Remove immediately leaked oil; and 

• Cover with foam supplied from the foam mobile tanks. 

10.4.2.8 Large Oil Spill Event 
Maintenance of oil tanks and pipes are performed according to manufacturer’s instructions in 
order to prevent hazards. However, impounding walls retain leaking oil, and therefore the 
capacity shall be 110% the volume of the largest oil tank. Oil leaking into drains which do not 
have oil separators must also be prevented.  

In case of oil-leakage the following actions which are outlined in the EPRP shall be 
undertaken: 

• Close the valves; 

• Make temporary dams made of sand; 

• Cover with foam; and 

• Pump the oil into a tank truck.  

10.4.3 Chemical Hazardous Materials 

10.4.3.1 General 
All chemicals used on-site are controlled to the requirements of their Material Safety Data 
Sheets (MSDS) provided by the chemical suppliers. 

A MSDS, safety data sheet (SDS) or product safety data sheet (PSDS) is an important 
component of product stewardship and occupational safety and health. It provides workers 
and emergency personnel with procedures for handling or working with that substance in a 
safe manner, and includes information such as physical property data (melting point, boiling 
point, flash point etc.), toxicity, health effects, first aid, reactivity, storage, disposal, protective 
equipment, and spill-handling procedures. 

The chemical hazardous materials to be used during the operation of the Power Plant 
expansion are listed in Table 10-1. This gives details of their usage, toxicity, reactivity, 
flammability, storage and handling methods. 

All chemicals are stored within suitable containers or tanks as appropriate to their volume and 
usage. Transfer of chemicals to their source of usage, represents the main source of 
accidental uncontrolled release, in the form of spills. The spill control procedures are 
described below.    
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Table 10-1: Usage, Toxicity, Reactivity, Flammability and Handling Methods of Hazardous Substances Stored On-Site 

Product name / 
trade name Usage Physical 

description Health Hazard Environmental 
Hazard 

Reactive and 
incompatibles Flammability13 Handling method 

NALCOOL 2000 
Engine nitride-
based corrosion 
inhibitor 

Light Yellow 
odourless Liquid   

Eye and skin 
irritation with 
prolonged contact. 

Low 
environmental 
hazard.  

None known 
material 
incompatibility.  

Under fire 
conditions this 
chemical will be 
reduced to oxides 
of carbon, oxides 
of sulphur and 
oxides of nitrogen. 

Non-flammable 

Delivered in 200L 
drums and stored 
in the workshop. It 
shall be dosed 
into the 
maintenance tank 
and mixed with 
process water 
through a 
dedicated mobile 
pump. Store in 
containers which 
provide air-tight 
seals. 

Cleaning 
chemicals and 
detergents 

Periodic cleaning 
of engines Liquid Refer to individual 

product label 
Refer to individual 
product label 

Refer to individual 
product label 

Refer to individual 
product label 

Stored in the 
warehouse in 
sealed containers.  

13 As per American National Fire Protection Agency (NFPA), a “flammable” liquid is that which has a flash point less or equal to 37.8 deg C; “combustible” liquid is that which has a flash point 
greater than 37.8 deg C.  
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Product name / 
trade name Usage Physical 

description Health Hazard Environmental 
Hazard 

Reactive and 
incompatibles Flammability13 Handling method 

DISOLA M4015 Engine lubricating 
oil 

Oily dark liquid 
with characteristic 
odour 

Hazardous if 
ingested. 
Inhalation of 
vapours could 
case mild throat 
irritation. 

Characteristic skin 
affections may 
develop following 
prolonged and 
repeated 
exposure through 
contact with 
stained clothing. 
Continuous 
exposure to motor 
used oils could 
cause cancer.  

Harmful to aquatic 
organisms, may 
cause long-term 
adverse effects in 
the aquatic 
environment. Non-
biodegradable 
material. 

Dangerous 
reaction with 
strong oxidizing 
agents. 

Combustible 
material. 

Delivered on site 
by truck and fed 
directly into the 
existing fresh lube 
oil tank. It is then 
transferred into 
the engines when 
required by mobile 
lube oil transfer 
units. These units 
incorporate a 
pump on a trolley 
and connecting 
hoses. 

Diesel Fuel (No.2) Fuel for Black-
start unit 

Yellow liquid with 
characteristic 
petroleum odour. 

Hazardous if 
ingested. 
Inhalation of 
vapours could 
case mild throat 
irritation. 

Characteristic skin 
affections may 
develop following 
prolonged and 
repeated 
exposure through 
contact with 
stained clothing. 
Continuous 

Harmful to aquatic 
organisms, may 
cause long-term 
adverse effects in 
the aquatic 
environment. Non-
biodegradable 
material. 

Dangerous 
reaction with 
strong oxidizing 
agents. 

Combustible 
material 

Delivered on site 
by truck via the 
existing loading 
station into the 
main fuel oil tanks. 
These tanks then 
supply a smaller 
dedicated 
emergency diesel 
fuel tank through 
a newly installed 
feed line. The 
pump system is 
activated when 
the tank level is 
actuated by tank 
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Product name / 
trade name Usage Physical 

description Health Hazard Environmental 
Hazard 

Reactive and 
incompatibles Flammability13 Handling method 

exposure to this 
material could 
cause cancer. 

control level. 

Transformer 
(Mineral) oil  

Transformer / 
switchyard 
insulating mineral 
oil 

Clear oily liquid 
with mild 
petroleum odour 

Minor health 
hazard 

Non-
biodegradation. 
No long term 
hazard to aquatic 
environment. 

Dangerous 
reaction with 
strong oxidizing 
agents. 

Combustible 
material 

Contained within 
transformer oil 
tank. In the 
unlikely event that 
this oil needs to 
be replaced, this 
shall be done by 
emptying the tank 
and pumping fresh 
insulating oil into 
it. Level control is 
provided to 
prevent overfilling. 

Sulphuric Acid (in 
batteries) 

Contained in 
sealed batteries 

Colourless, dense, 
oily liquid 

Strongly corrosive: 
strong irritant to all 
tissue. Minor 
burns to 
permanent 
damage to tissue. 

Sulphuric acid is 
harmful to aquatic 
life in very low 
concentrations. It 
may be 
dangerous if it 
enters water 
intakes. 

Reactive to 
organic materials, 
chlorates, 
carbides, 
fulminates, metals 
in powdered form. 
Reacts violently 
with water. 

Non-flammable 

Housed within 
dedicated battery 
room, with spill 
containment using 
acid resisting 
materials, and 
ventilation.  

* Data were obtained from respective Material Safety Data Sheets (MSDS). 
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10.4.3.2 Site Chemical Spill Procedures 
In the unlikely event of a chemical spill at the power Plant, the KPDC EPRP shall be activated. 
A description of the actions to be taken after such an event is outlined below. 

10.4.3.3 Chemical Small Spill Event 
In case of a small chemical spill the following should be undertaken: 

• Notify the EHS Manager; 

• If toxic fumes are present, secure the area (with caution tapes or cones) to prevent other 
personnel from entering the area; 

• Handle the spill in accordance with the instructions described in the MSDS; 

• Small spills must be handled in a safe manner, while wearing the proper PPE; and  

• Review the general spill clean-up procedures.  

10.4.3.4 Chemical Large Spill Event 
In case of a large chemical the following should be undertaken: 

• Notify the EHS Manager; 

• Contain the spill with available equipment (e.g., pads, booms, absorbent powder, etc.); 

• Secure the area and alert other site personnel; 

• Do not attempt to clean the spill unless trained to do so; 

• Attend to injured personnel and call the medical emergency number, if required;  

• Call a spill clean-up company or the specially trained KPDC fire brigade to perform a large 
chemical spill clean-up; and 

• Evacuate building as necessary. 

10.4.4 Fire Prevention 

All hazardous materials used during Project operation will be handled, stored and disposed in 
accordance with applicable IFC EHS General Guidelines (2007) and NFPA fire protection 
codes. The correct application of these codes will reduce the risk of fire or fire potential from 
an uncontrolled release of hazardous materials that could pose a threat to public health and 
environment. The recommendations of these codes will be undertaken by AES. These include 
the following: 

• Provision for automatic sprinkler system for indoor hazardous material storage areas; 

• Provision of an exhaust system for indoor hazardous material storage areas; 

• Separation of incompatible materials if any by isolating them with non-combustible barrier. 
Chemical incompatibility information for the hazardous materials to be used in the Project 
is included in Table 10-1; 
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• Spill control in all hazardous material storage, handling and receiving areas; 

• Secondary containment for each chemical storage system capable of containing 110 per 
cent of the capacity of the tank; and 

• Provision of flame arrestors on vents for flammable storage containers, namely, the 
emergency LFO tank. 

Besides, inventory of hazardous materials and location of these in the Site will periodically be 
carried out as a required activity of the emergency response plan for hazardous material 
incident. This emergency response plan will provide with the procedures to follow when a 
hazardous material incident occurs. 

All employees working on-site exposed to hazardous substances, health hazards, or safety 
hazards shall receive training before they are permitted to engage in hazardous waste 
operations that could expose them to hazardous substances, safety, or health hazards and 
they will receive review training. This training shall thoroughly cover: 

• Names of personnel  responsible for site safety and health; 

• Safety, health and other hazards present on the site;  

• Use of personal protective equipment; 

• Work practices by which the employee can minimize risks from hazards;  

• Safe use of engineering controls and equipment on the site; and 

• Medical surveillance requirements, including recognition of symptoms and signs which 
might indicate overexposure to hazards. 

10.5 Summary 

The nature of the materials that represent a hazard to the environment and human health will 
have low potential impact, as suitable physical methods of control and procedures will be 
implemented to prevent uncontrolled releases. 

Materials identified as being of a hazardous nature are typical of any power plant, and 
standard demonstrated methods of control and good practice has been applied in both the 
design and operational procedures. 
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11 LABOUR AND WORKING CONDITIONS 

This Section presents a description of the existing standards and procedures in relation to 
labour and working conditions currently adopted by KPDC at the Kribi Power Development 
Company (KPDC), and which will be extended to include for the Project activities.  

This Section has been developed following review of policies and procedures as detailed 
within the Section. The policies and procedures have been reviewed against national 
legislation as well as international standards and conventions related to human resource 
policies and management, working conditions, grievance mechanisms, human rights, and 
health and safety requirements.  

11.1 Relevant Legislation and Guidance 

In addition to the applicable labour laws in Cameroon, KPDC has a stated commitment to 
comply with Good International Industry Practice (GIIP) and to follow International Labour 
Organization (ILO) standards, and other applicable guidance documents, such as International 
Finance Corporation (IFC) Performance Standard 2.  

KPDC has a policy in place for the maintenance of worker-management relationships 
including periodic internal auditing of performance. KPDC policies also ensure the promotion 
of the fair treatment, non-discrimination and equal opportunity of all workers through 
appropriate terms of employment. The extension of labour policies and procedures include 
“non-employee workers”, i.e. contracted and sub-contracted employees, as well as 
organisations active in the supply chain.  

KPDC currently operates under existing AES SONEL policies, which are found to meet IFC 
Performance Standard 2.  

A detailed list of the labour regulations, standards, and guidelines applicable to the Project, as 
well as international treaties and conventions, is provided in the Table 11-1.  

Table 11-1: National and International Social, Labour and Human Rights Conventions 

Issue Convention 

Forced 
Labour 

ILO Convention 29: Convention Concerning Forced or Compulsory Labor of June 28, 
1930  

ILO Convention 105: Convention Concerning the Abolition of Forced Labor of June 25, 
1957 

Rights of 
Children 

ILO Convention 138: Convention Concerning Minimum Age for Admission to 
Employment of June 26, 1973  

Convention on the Rights of the Child of November 20, 1989 

ILO Convention 182: Convention Concerning the Prohibition and Immediate Action for 
the Elimination of the Worst Forms of Child Labor of June 17, 1999  

Women’s 
Rights 

Convention on the Political Rights of Women of March 31, 1953 

Convention on the Elimination of All Forms of Discrimination Against Women of 
December 18, 1979 
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Issue Convention 

Human 
Rights 

ILO Convention 87: Convention Concerning Freedom of Association and Protection of 
the Right to Organize of July 9, 1948 

European Convention for the Protection of Human Rights and Fundamental Freedoms 
of November 4, 1950 

ILO Convention 98: Convention Concerning the Application of the Principles of the 
Right to Organize and Bargain Collectively of July 1, 1949 

International Convention on the Elimination of All Forms of Racial Discrimination of 
December 21, 1965 

International Covenant on Economic, Social and Cultural Rights of December 16, 1966 

International Covenant on Civil and Political Rights of December 16, 1966 

Convention on the Rights of Persons with Disabilities of December 13, 2006 

Slavery 

Supplementary Convention on the Abolition of Slavery, the Slave Trade, and 
Institutions and Practices Similar to Slavery of September 7, 1956 

Convention for the Suppression of the Traffic in Persons and of the Exploitation of the 
Prostitution of Others of March 21, 1950 

Labour Code Law No.°92-007 of 14 August 1992, relating to Labour Code (Republic of Cameroon) 

11.2 Human Resources Policy and Management 

KPDC has adopted AES SONEL’s Human Resources Policy and Management Manual 
(“Reglement Interieur” updated September 3, 2013) which sets out requirements and 
expectations for hiring, working conditions, health and safety, and other human resource 
related disciplinary standards and procedures. The manual is made available to all employees 
who are directly contracted to work for AES SONEL and KPDC. It is designed to be clear and 
understandable and it provides information on rights under national labor and employment 
laws, such as Decree No. 68/DF/249 DU10 July 1968 which sets out conditions for working 
hours.  

The manual provides information to workers on their working conditions and terms of 
employment and entitlements to wages and other benefits. The terms and conditions 
documented in the manual are also in accordance with the AES SONEL Collective Agreement 
(“Convention Collective d’Enterprise AES SONEL, Societe de Production, de Transport, de 
Distribution et de Vente de l’Energie Electrique” signed March 4, 2005). Under the procedures, 
Illiterate workers are entitled to an oral explanation of the employment conditions. The 
company has implemented a grievance mechanism (described Section 11.5) to review and 
address employee complaints. 

11.3 Hiring Practices and Terms of Employment 

The Human Resources Manual documents hiring procedures and guidelines, including 
recruitment, discipline, performance and grievance. They are designed to avoid employment 
decisions being made on the basis of personal characteristics unrelated to job requirements.   
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KPDC has a company policy that regulates targets for the percentage of local workforce and a 
formal human resources strategy for hiring locals within the Project Area of Influence and 
providing training and skills development. The percentage of workers from the local area and 
Cameroon that are used on the Project is recorded monthly. To date, more than 20% of all 
workers from local communities (skilled and unskilled) have been hired for the Project against 
a target of 10% which was agreed by AES SONEL in previous engagement with stakeholders. 
KPDC will aim to meet or continue to exceed this target for the upcoming construction work 
and final operational phase. Skilled workers will be hired as available from the national and 
expatriate labour force. KPDC conducts recurring long-term local workforce analysis and 
conducts monitoring and evaluation of hiring processes.  

KPDC has established clear organisational objectives of skills necessary for the Project and a 
profile of skills available in local communities within the Project area.  KPDC has estimated the 
number of workers required in each role, developed an adequate job description of each role, 
and included the health and safety requirements of each role. Once applications have been 
received and reviewed, applicants are selected on the basis of the following: 

• Unskilled roles; priority is given to applicants from the local communities; 

• Skilled roles; priority is also given to candidates from the local communities in instances 
where two or more candidates possess equal qualifications; 

• Once the applicant is selected, they will formally receive an offer of employment; and 

• If there are concerns around discrimination or a lack of transparency in any aspect of the 
hiring process, the procedures include for an investigation of the matter through the 
grievance mechanism, consult any relevant parties and provide a report to the 
management on the investigation and any corrective actions. 

Prior to employment, KPDC procedures require that out-of-country workers have valid Work 
Permits according to the requirements of the Cameroon Labour Code. KPDC has stated in its 
Human Resources Manual its commitment to ensure all hiring complies with Cameroon labour 
laws and international labour regulations related to the prevention of child labour, forced or 
bonded labour, and human trafficking.  KPDC’s Human Resources Manual requires all 
contractors and subcontractors to adhere to the same standards of employment laws and 
practices and KPDC conducts periodic audits to ensure labour requirements are followed. 

Upon hiring, KPDC procedures require provision of a written contract for each worker that 
details the job requirements, wages and pay schedule, time off, benefits, hiring/firing 
procedures, and grievance procedures (as outlined in the Human Resources Manual). If the 
worker is not literate, the information is also provided orally.  KPDC offers pay rates that match 
or exceed national minimum wage levels and take account prevailing working conditions. 
KPDC allows overtime, which is paid at an agreed rate, with prior approval and based on 
operational requirements.   

KPDC policies state that accurate written records of employment are maintained by a 
designated member of human resources and the Human Resources Manual provides 
specifics on workers’ rights to privacy, and sets out KPDC’s responsibility to inform workers 
regarding the type of personal information that will be kept by KPDC and how that information 
will be used.  
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11.3.1 Hiring Guidelines 

In order to ensure a fair and transparent hiring process, KPDC should prepare a Recruitment, 
Hiring and Management Plan specific for the construction phase of the Project, where there 
will be approximately 600 new temporary hires. As noted above, KPDC has stated their 
commitment to hire locally and hire Cameroon nationals wherever possible. In the Recruitment 
Plan, KPDC should develop specific details for the employee selection process. Applications, 
short-listing and vetting policies as described above and outlined in the Human Resources 
Manual will also be specifically detailed for the construction phase in the Recruitment Hiring 
and Management Plan.   

11.3.2 Non-Discrimination and Equal Opportunity Policy 

KPDC shall strive to ensure that men and women should benefit equally from the employment 
opportunities that will be created by the Project – during the construction phase and in the 
operational phase. KPDC’s commitment to non-discrimination and equal opportunity with 
regards to staffing is included in its Human Resources Manual. KPDC requires adherence to 
the policy tenets by contractors and subcontractors, and its’ audit system ensures that all 
labour laws are being followed by its contractor(s), and all hiring and post-hiring practices 
comply with the company’s non-discrimination policy. 

Through its Human Resources Manual and related policies, procedures, and protocols, KPDC 
strives to ensure that no employment decisions are made on the basis of personal 
characteristics unrelated to inherent job requirements. The company does not discriminate 
with respect to aspects of the employment relationship, including recruitment and hiring, 
compensation, working conditions and terms of employment, access to training, promotion, 
termination of employment or retirement and discipline.  

As part of the terms of employment, KPDC communicates with all workers the details of the 
non-discrimination policy in the Human Resources Manual. The detailed policy reiterates 
KPDC’s commitment to treat all employees with respect, and states that no forms of 
discrimination, harassment or abuse will be tolerated in the work place. Clear disciplinary 
procedures in response to any individuals found to be engaging in workplace discrimination or 
harassment are included in the Policy Manual. 

The existing Environmental and Social Management Plan (ESMP) which details how KPDC 
currently operates, provides mitigation measures and actions in order for KPDC to ensure 
there is a gender sensitive workplace environment. These measures include lockable, clean 
and well-lit toilet and changing facilities which are maintained to promote the security, privacy, 
and sanitary needs of both women and men.  Furthermore, KPDC is committed to handling 
complaints received by female employees regarding security and privacy concerns within 24 
hours.  

Since implementation of the employee grievance management system in 2010, the only 
gender discrimination related grievance was received in January 2013. The grievance was 
immediately investigated and the issue was resolved. 

All employees are briefed on a regular basis regarding sanctions for illegal or aggressive 
behaviour towards the public or workforce, particularly women, whilst employed with KPDC.  
Also, gender-based violence is part of the sanction policy included in the Human Resources 
Manual and contractors’ EHS manuals. 
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11.3.3 Retrenchment Policy 

In some circumstances, changed economic or social conditions may also result in a need for a 
company to down size its workforce. Such actions can have a negative impact on the 
workforce. AES SONEL is already committed to fair worker treatment if retrenchment is 
required, including voluntary retirement packages. However, KPDC shall develop a plan to 
mitigate the adverse impact of retrenchment on employees, if it anticipates the removal of a 
significant number of jobs or a layoff of a significant number of employees. This requirement 
will be integrated in the ESMS.   

As required by IFC Performance Standard 2, KPDC will prepare a Retrenchment Plan for 
operations to meet international finance standards and will include provisions for managing 
any temporary lay-offs caused by ‘unforeseen circumstances’. It is intended that this plan will 
be prepared during the operational phase of the Project. The Retrenchment Plan will become 
part of the Human Resources Manual and will include details such as: 

• Procedures to analyse alternatives to retrenchment; 

• Procedures to ensure retrenchment is non-discriminatory; 

• Procedures for prior notice of dismissal and the severance benefits to which employees 
are entitled; and 

• Procedures to ensure that all Cameroon laws regarding retrenchment are being followed, 
possibly including government consultation;  

• Consideration of worker re-training and other forms of assistance (e.g. help to set up small 
businesses as a means of alternative livelihood); and 

• Downsizing of the workforce is subject to appropriate standards (i.e. consultation, 
adequate notice / severance pay, etc.)  

11.4 Care for Employee Well-being 

Once an employee is hired, KPDC’s Human Resources Manual aims to ensure that the worker 
continues to be treated fairly, with respect and decency, and that appropriate efforts are made 
to enhance employee well-being. In addition to the positive economic benefits that the 
workforce will experience as the result of the wages they will earn, it is expected that the 
Project will have a positive impact on workforce well-being as a result of the occupational 
health and safety measures implemented at the Power Plant and detailed in Section 11.7 
below.  

During the construction phase, workers will be accommodated in Kribi with daily transportation 
to and from the facility being provided by KPDC. Therefore, adherence to Worker 
Accommodation: Processes and Standards (IFC and EBRD, 2009) is not required.   

11.5 Training and Skills Development 

KPDC has a commitment to capacity building and skills training for facility workers. Since the 
skill sets required for Power Plant operation and maintenance are quite sophisticated, the 
company provides necessary skills training prior to job commencement.  During their period of 
employment, and where appropriate, ongoing training is offered to employees to enhance their 
skills levels in areas of direct relevance to their job description. This supports broader 
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initiatives designed to enhance their skill base and experience to meet the operational needs 
of the Power Plant. Training programmes include basic skills and issues such as work place 
hygiene, cultural awareness, improving literacy, and occupational health and safety. These are 
detailed in the Human Resources Manual.  

KPDC also has partnerships with educational institutions to deliver skills development 
programs. AES SONEL has been committed to human resource training for years to support 
young qualified Cameroonians to join and advance in the company through support for 
Cameroonian University and other training programs.  

11.6 Grievance Mechanism 

An important part of on-going employee well-being is the ability to share concerns with 
management, have those concerns heard in a fair and transparent manner, and, where 
actions may be warranted, for the employee to clearly see and understand any corrective 
actions. Therefore, KPDC has developed a grievance mechanism for workers and their 
organisations to raise reasonable concerns related to the workplace. The company informs 
workers about the mechanism when they are hired and ensures that the mechanism is easily 
accessible. The company also ensures that the grievance mechanism is supported by an 
appropriate level of management and addresses concerns promptly through an 
understandable and transparent process providing feedback to those concerned without any 
retribution. The grievance mechanism does not impede access to other juridical and 
administrative procedures.  

All workers employed during the Project construction and operation phases – including 
temporary casual unskilled workers that are employed locally – shall be informed of the 
employee grievance procedures during their induction training, according to the contractor 
company policy and workers’ rights under the Cameroon law. They shall also be provided with 
assurances that this will be confidential and free of retribution. Typical employee grievance 
can be in relation to wage disputes, unfair dismissal, discrimination (for example, gender-
based); and membership of trade unions. 

According to the grievance procedures, a worker’s first point of contact for airing of grievances 
is their work site supervisor. If this channel does not result in a satisfactory outcome or is not 
open, then they can make a request for the KPDC HSE officer to intervene. If resolution still 
cannot be found, workers are entitled to write to the senior management of the contractor 
and/or KPDC or take legal action. 

11.7 Workers’ Organisations 

Cameroon law allows workers to form and join trade unions, conduct legal strikes, and bargain 
collectively. The constitution and law provide for collective bargaining between workers and 
management as well as between labour federations and business associations in each sector 
of the economy. KPDC complies with national law and allows workers to form or join a 
worker’s organization. KPDC also has a policy of allowing workers to organise to defend their 
rights to fair employment conditions, fair wages, and collective bargaining. KPDC shall not 
erect any barriers to legitimate freedom of association through collective bargaining. In 
addition, KPDC aims to ensure that employees who are members of worker organisations are 
not discriminated against, and that the representatives of such organisations are given 
appropriate access to employees in a manner that does not negatively affect work tasks. 
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11.8 Occupational Health and Safety 

KPDC is committed to providing all workers with a safe and healthy work environment. This 
includes taking steps to prevent accidents, injuries and disease arising form, associated with, 
or occurring in the course of work by minimising the causes of hazards. In a manner 
consistent with GIIP, the company has emergency prevention, preparedness and response 
arrangements which are detailed in the “KPDC Emergency Preparedness and Response Plan” 
dated November 2012. The Plan shall be updated upon completion of the construction work to 
account for the increased power production.  The plan details response plans for upsetting, 
accidental and emergency situations. This program includes a plan that addresses the 
training, resources, responsibilities, communication, procedures and other aspects required to 
effectively respond to emergencies associated with project hazards. 

In April 2008, AES SONEL developed a robust Health and Safety (H&S) Programme for 
construction works which has been continually updated and is applied to this Project. KPDC 
ensures that the H&S Programme is also applicable to all Contractors and that H&S 
requirements are defined during the tender process and through contract signing. The H&S 
Programme details the following policies, plans and procedures: 

• Project H&S policy 

• AES H&S guidelines 

• Responsibilities 

• Important site safety rules 

• Applicable laws and provisions 

• Contractor organization 

• Project information 

• Risk and hazard analysis 

• Site first aid and medical facilities information 

• AES internal accident reporting requirements 

• Fire prevention and protection 

• Site housekeeping and sanitation 

• Site work rules and regulations 

• Non-compliance and employee sanctions 

• Incentive program 

• Emergency preparedness 

Whilst the consequences of any work-related injury or illness can be significant for those 
concerned, imposing and enforcing modern safety systems should result in an overall safe 
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working environment and the proposed arrangements are therefore deemed to be suitable and 
sufficient in regard to the potential hazards and risks.  

Workers have access to health care at the Power Plant via a site clinic which has three full 
time nurses. Other temporary medical facilities may be constructed during the construction 
phase to be utilised by the temporary construction work force as necessary.  All first-aid 
treatments are handled locally at this site. If the clinic cannot respond adequately to a work-
related injury, KPDC supports treatment at the nearest medical facility capable of treating the 
injury.  

Environment, health and safety meetings are held weekly for all staff in order to instil a culture 
of health and safety awareness in all workers on site and for all relevant business operations. 
The company documents and reports on occupational accidents, diseases, and incidents. 

Buses are provided for transportation of employees including construction workers from 
neighbouring villages, including Edéa, Kribi, and villages en route. All Project drivers are 
provided with defensive driver training and compliance checks are performed to ensure no 
drivers are under the influence of drugs or alcohol. 

11.9 Enforcement of Standards for Contractor/Subcontractor 

As stated in the previous sections, KPDC requires all its contractors, sub-contractors, and 
relevant supply chain to comply with Cameroon and international labour laws, have 
documented human resource policies and practices that treat people with fairness, respect, 
and decency, and adhere to the requirements and policies provided in this Section. KPDC 
expects that during the construction phase, the Engineering, Procurement and Construction 
(EPC) contractor will follow their own human resources policies for their personnel. KPDC will 
review the EPC’s human resources policies to make sure they are in compliance with 
aforementioned laws and standards. KPDC has plans to periodically audit contractors and 
subcontractors to ensure they are adhering to all applicable requirements. Contractor and 
subcontractor health and safety practices are also required by KPDC. Specifically, contract 
language found in KPDC contractor and subcontractor terms and conditions include, but is not 
limited to, the following: 

• Contractor shall make arrangements for the engagement of all staff and labour, local or 
otherwise, and for their payment, housing, feeding and transport. 

• The Contractor shall pay rates of wages, and observe conditions of labour, which are not 
lower than those established for the trade or industry where the Work is carried out. If no 
established rates or conditions are applicable, the Contractor shall pay rates of wages and 
observe conditions which are not lower than the general level of wages and conditions 
observed locally by employers whose trade or industry is similar to that of the Contractor. 

• The Contractor shall comply with all the relevant labour laws applicable to the Contractor's 
Personnel, including laws relating to their employment, health, safety, welfare, immigration 
and emigration, and shall allow them all their legal rights. The Contractor shall require its 
employees to obey all Applicable Laws, including those concerning safety at work. 

• The Contractor's personnel shall be appropriately qualified, skilled and experienced in 
their respective trades or occupations.  

• The Contractor shall use best endeavours to ensure that at any time during execution of 
the Contract, at least ninety-five percent (95%) of the Contractor's personnel are 
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Cameroonian nationals, of which at least 10% reside in the vicinity of the Site. The 
Contractor shall provide all justifications reasonably requested by the employer if the 
Contractor fails to respect any of these local hire requirements. 

11.10 Human Rights 

According to UN Guiding Principles on Business and Human Rights (Ruggie, 2010), 
companies should respect Human Rights in projects and operations by seeking to prevent or 
mitigate potential Human Rights issues that may be caused directly by a Company’s projects 
or operations, or by project partners and suppliers. According to IFC Performance Standard 1, 
“each of the IFC Performance Standards has elements related to human rights dimensions 
that a project may face in the course of its operations. Due diligence against these 
Performance Standards enables companies to address many relevant human rights issues in 
its project.” (IFC, 2012). The UN Guiding Principles, the IFC Performance Standards and other 
International Labour Organisation (ILO) standards are the benchmark for guiding companies in 
ensuring respect for Human Rights. Furthermore, Cameroon is a signatory and party to many 
International Human Rights Conventions and Legislation which are detailed in Section 2. 

The Project has not considered any additional socio-economic impacts which were not already 
address in previous ESIA’s, and there are no significant socio-economic triggers which would 
necessitate a Human Rights Impact Assessment or Due Diligence. However, recognising that 
Cameroon is a country where human rights commitments may be poorly implemented on the 
national level14, a review of AES SONEL and KPDC policies and procedures above and 
beyond the aforementioned Labour and Working Conditions was also conducted to ensure the 
Project does not infringe upon the human rights of others and to ensure there is a system in 
place to proactively monitor potential issues and concerns throughout the Project’s lifecycle.  

11.10.1 Security Forces 

According to open source research, the most important human rights problems in the country 
were related to security force abuses, particularly of detainees and prisoners, as well as denial 
of fair and speedy public trials, and restrictions on freedom of assembly15. KPDC currently 
employs 18 guards during the day, 17 at night and 2 supervisors (1 per shift) and 2 
security/safety coordinators (1 per shift) providing a mix of interior and exterior site security. 
They are contracted through an internationally recognized company, G4S, which is required 
through their KPDC contract to ensure adequate training in procedures important to ensure 
protection of human rights (e.g. escalation of force, conduct towards community and 
workforce, health and safety, etc.). Background checks are conducted on all security 
personnel to ensure no past abuses in human rights or related infringements. Contracted 
security personnel do not carry weapons. The exterior of the Site is protected by the 
Cameroon Military which has approximately 15 security guards working in shifts. They carry 
assault weapons. KPDC does not have insight into the background or training requirements of 
the Cameroon Military, but does aim to ensure, through regular monitoring by KPDC Site 
Managers, reviews of formal grievances, and close liaison with local Military heads, that these 
security guards adhere to the same code of conduct that applies to the of the private security 
force. 

To date there have been no grievances filed against any member of the security force and 
KPDC has procedures in place through the employee grievance system to ensure any credible 

14 Amnesty International, Annual Report 2013 – Cameroon (http://www.amnesty.org/en/region/cameroon/report-2013) 
15 US State Department, Cameroon Country Report on Human Rights Practices for 2012  
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allegations of unlawful or abusive acts of security personnel are investigated and acted upon. 
Unlawful and abusive acts are to be reported to public authorities when appropriate. 

11.10.2 Forced and Child Labour 

KPDC shall employ neither forced labour nor underage labour. Forced labour is defined as 
any work or service not performed on a voluntary basis. This includes any kind of involuntary 
or compulsory labour, such as indentured labour, bonded labour or similar labour-contracting 
agreements. The company shall also not employ children in a manner that is economically 
exploitative, or is likely to be hazardous or to interfere with the child’s education or be harmful 
to the child’s health and physical, mental, spiritual, moral or social development. Cameroon 
legislation requires that no children under the age of 18 will be employed in any work deemed 
dangerous. The company shall also assess the supply chain to ensure that no child labour or 
forced labour is used by suppliers. Special attention is to be given to monitoring suppliers of 
items that are dependent on low labour costs to maintain competitive product pricing.  

11.10.3 Community Health and Safety 

Policies, plans and procedures to protect the safety and security of the workforce and other 
Project stakeholders are documented in the Human Resources Manual, the H&S Programme, 
and other company policies and procedures. Community health and safety impacts were 
addressed in previous impact assessments and, as no additional impact are anticipated, they 
have been scoped out of this assessment. However, KPDC has relationships with local 
communities and has been actively involved in the promotion of health and safety since 2003.  
In the past, AES SONEL has supported a range of social and community development 
activities throughout Cameroon including helping to build and equip the Mbakaou Health 
Centre; sponsorship of local sports teams; equipping a secondary school, an orphanage, and 
a handicapped centre; completion of important community electrification efforts abandoned by 
its predecessor. AES SONEL has also made significant contributions in the area of HIV/AIDS 
treatment and prevention including support for the Cameroonian youth magazine (Jeune). 
AES SONEL also has a program of support for staff who are HIV positive and their families 
that includes free treatment and counselling.   

11.11 Conclusion 

KPDC has adequate policies and procedures in place to protect its workforce and maintain 
good of worker-management relationships including periodic internal auditing of performance.  
and through these policies, KPDC meets the requirements for Labor and Working Conditions 
as outlined in Performance Standard 2. During the operational phase after the expansion 
Project, KPDC shall update its Retrenchment Plan.  KPDC shall also continually monitor and 
evaluate its policies to ensure the promotion of the fair treatment, non-discrimination and equal 
opportunity of all workers, including non-employee workers, through appropriate terms of 
employment.  
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12 STAKEHOLDER CONSULTATION 

12.1 Requirements for Stakeholder Consultation 

Public consultation was undertaken as a fundamental part of the ESIA process, in accordance 
with national requirements for stakeholder engagement and consultation, as well as GIIP. 
National and international requirements are outlined below.  

12.1.1 National Requirements 

As discussed in Section 2, Cameroon’s ESIA regulations are defined in ESIA Decree No. 
2013/0171 of 14 February 2013. In line with GIIP for ESIA’s, national ESIA regulation requires 
a two-stage process for impact assessment. The first stage requires the proponent to provide 
the Ministry of Environment, Protection of Nature, and Sustainable Development (MINEPDED) 
with the ToRs for the ESIA; the second stage requires the submission of the ESIA, 
incorporating the results of public meetings and other consultation and disclosure carried out 
for the ToRs. 

The Decree outlines the following requirements for consultation: 

• The determination of the acceptability of the ESIA involves consultation and public 
hearings, which will also include meetings undertaken during the study.  

• The proponent must provide 30 days notification prior to the first consultation meeting. 

• Minutes of meetings must be included in the ESIA report.  

• After confirmation of acceptability of the ESIA report, further public consultation is 
undertaken. Following 30 days, a report of the findings is presented to MINEPDED. 

12.1.2 International Requirements 

The key international standards that have been applied to consultation for the Project are the 
IFC PSs, updated in 2012. These standards are designed to provide proponents with 
guidance on how to identify risks and impacts stemming from their business operations and 
how to avoid, mitigate or manage these risks and impacts in a sustainable way.  

IFC PS 01 – Assessment and Management of Environmental and Social Risk and 
Impacts is the applicable standard for consultation. It ‘underscores the importance of 
managing environmental and social performance throughout the life of a project’. According to 
PS 01, stakeholder engagement with affected communities and local stakeholders is an 
on-going process and should contain the following elements:  

1. Stakeholder analysis and engagement planning – identifying, analysing and planning 
for stakeholder engagement.  This is a critical first step in developing culturally appropriate 
and inclusive consultation techniques.  

2. Disclosure and dissemination of information – timely and on-going disclosure of 
relevant project information to affected communities and local stakeholders. Information 
should include the purpose, nature, scale and duration of the project, as well as any risks 
to and potential impacts on communities and the proposed mitigation measures. 

3. Consultation and participation – consultation provides project affected stakeholders 
with opportunities to formally express their views on project risks, impacts and mitigation 
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measures, and allows the proponent to consider and respond to them. This informed prior 
consultation process should result in measurable indicators of stakeholders’ broad 
community support (BCS) for the project. 

4. Grievance mechanism – to allow the proponent to deal with and respond to the concerns 
expressed by project affected stakeholders with regards to the proponent’s environmental 
and social performance. 

5. On-going reporting to affected communities throughout the life of the project – 
transparent and timely reporting of performance against the approved ESIA and ESMP 
commitments and any changes to impact mitigation measures are critical for maintaining 
good relations with affected communities and thereby ensuring a ‘social license to 
operate’.  

IFC PS 01 also requires that the proponent should develop and implement a Stakeholder 
Engagement Plan (SEP) within its project management systems as a key ‘live’ document that 
outlines the process through which the five elements listed above will be continuously 
managed. IFC PS 05 stipulates that the proponent should develop a stakeholder grievance 
mechanism as early as possible during project development to resolve disputes in an impartial 
manner. 

Guidance in IFC documents, Good Practice Manual: Doing Better Business through Effective 
Public Consultation (1998) and Stakeholder Engagement: A Good Practice Handbook for 
Companies doing Business in Emerging Markets (2007), have been applied to public 
consultation for this Project. 

12.1.3 Corporate Requirements 

As a subsidiary of AES Corporation, KPDC follows AES’ overarching approach to stakeholder 
engagement and public consultation which is aligned with Lenders’ standards and GIIP for 
environment and social impact management.  

12.2 Approach 

Stakeholder engagement is an on-going process which will continue throughout the Project 
lifecycle and which informs project design, implementation and monitoring.   

The overall approach to consultation for the Project follows the strategy used during the 
construction and operation of the existing Power Plant, as detailed in the KPDC Stakeholder 
Engagement Plan (SEP) which outlines the stakeholder identification, mapping and analysis 
process, as well as the information disclosure and dissemination strategy, the grievance 
mechanism, and the reporting and on-going feedback mechanisms that KPDC has put in 
place for the Power Plant and the Project.  

The Power Plant continues to implement on-going stakeholder consultation as part of the 
Environmental and Social Management Plan (ESMP). This includes bi-monthly consultation 
meetings undertaken with the community of Mpolongwe 2. 

The scope of the expansion Project is such that it is expected to have a less significant impact 
on nearby communities and other sensitive receptors compared to impacts outlined in 
previous ESIAs undertaken for the construction and operation of the Power Plant and the 
225 kV transmission line. As discussed, KPDC’s approach to consultation for the Project was 
driven by the requirements of GIIP and compliance with the 2012 IFC PSs; therefore, a 
consultation programme was implemented that ensured continued information disclosure and 
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robust engagement with, and thorough sensitisation of, affected stakeholders with regards to 
the Project and potential impacts, both adverse and beneficial, on stakeholder wellbeing and 
livelihoods. The bi-monthly meetings discussed above were the platform through which further 
sensitisation and consultation for the Project was implemented.  

12.3 Method 

The following sections outline the process through which Project-affected stakeholders were 
identified and categorised and then engaged with via the formal public consultation process.   

12.3.1 Stakeholder Identification 

A stakeholder is defined as a ‘persons or groups who are directly or indirectly affected by a 
project, as well as those who may have interests in a project and/or the ability to influence its 
outcome, either positively or negatively’16. 

Stakeholders can range from locally affected communities or individuals to formal/ elected or 
informal representatives/ leaders, national and local governments, politicians, opinion leaders, 
civil society organisations (CSOs), non-governmental organisations (NGOs) and community 
based organisations (CBOs) active within the project area, business groups and academic and 
research organisations. Stakeholders can be identified depending on their location with 
respect to the project and on the basis of their organisational structure.  

The process of stakeholder identification and analysis consists of the following steps: 

1. Identification of stakeholder(s). 

2. Assessment of stakeholder interests and potential impact of the Project on these interests, 
and the influence of the stakeholder to affect the outcomes and progress of the Project. 

3. Preparation of a SEP. 

The identification and analysis of stakeholders is an integral part of the engagement process 
and is vital to ensuring inclusivity in engagement and consultation. Stakeholder groups were 
already identified though KPDC’s experience in constructing and operating the Power Plant, 
and through formal and informal meetings with local administrative authorities of the Ocean 
Sub-division including representatives of the Minister in charge of environment. Through their 
bi-monthly consultation meetings held with stakeholders affected by the Power Plant, KPDC 
has been able to identify stakeholders who may be affected by the Project.  

The Project’s area of influence (PAI) for socioeconomics is the existing area of influence for 
the Power Plant (as previously defined during construction and operation of the Power Plant). 
The socio-economics specific PAI was used to refine the categorisation of potentially affected 
stakeholders and assisted in identifying any new potentially affected stakeholders who have 
not yet been included in the bi-monthly consultation meetings being undertaken by KPDC for 
the existing Power Plant.  

An analysis of stakeholder groups has been incorporated into KPDC’s SEP. The SEP was 
used to identify affected stakeholders with whom KPDC should engage through formal public 
consultation meetings.  

16 IFC (2007) Stakeholder Engagement: A Good Practice Handbook for Companies doing Business in Emerging Markets 
 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
12-3 

 

 

                                                      



 Kribi Power Expansion Project – Kribi Power Development Company 

 

12.4 Formal Public Consultation 

12.4.1 Objectives of Formal Public Consultation 

The main objectives of the formal public consultation undertaken as part of the ESIA process 
are to:  

• Formally introduce the Project and any potential impacts to key stakeholders; 

• Adhere to national legislation and IFC 2012 Performance Standards and GIIP guidelines 
with regard to public consultation; and 

• To engage with stakeholders in order to better understand the issues and concerns they 
have with the Project and, where appropriate, to try to address them within the ESIA 
report and through on-going consultation and provision of Project information.  

• In order to ensure robust and compliant consultation process, the following methodology 
was adopted.  

12.4.2 Conducting Formal Public Consultation Meetings 

The consultation methods adopted for previous ESIAs for the Power Plant, where the size of 
the Power Plant and transmission line projects affected a far wider group of stakeholders, 
required the assistance of the Divisional Chiefs in order to ensure that all affected villages 
could be contacted and included in the public consultation process. However, this Project is of 
a much smaller scale and its impacts are considered to be less significant and to affect a 
smaller group of stakeholders.   

In line with national requirements, KPDC engaged with MINEPDED in August 2013 and 
agreed the best approach to undertaking formal public consultation with the communities 
within the direct vicinity of the site boundary that were considered (based on the results of the 
stakeholder identification process outlined above) to be most likely impacted by the Project. As 
agreed with local administrative authorities of the Ocean Sub-division and local 
representatives of the MINEPDED, the following stakeholder groups were invited to the 
meeting:  

• Members of the Census Commission (Senior Divisional Officer, Divisional Officer, Chief of 
Mpolongwe 2, local delegate of Ministries in charge of lands and state properties, housing, 
agriculture, forest, water and energy, public works, etc.);  

• Local administration (Mayor) and leaders; 

• Community members of the Mpolongwe 2 village with relevant traditional authorities (Chief 
of Mpolongwe 2 and Chief of Mabi group to which the Mpolongwe community belongs); 
and 

• Chief and community members of the Mpolongwe 1 village. 

Invitations for the public meetings were issued by the Senior Divisional Officer of the Ocean 
Sub-division following KPDC’s requestand dispatched to stakeholders. In line with national 
legislation, and in order to ensure full participation at public consultation meetings, the 
invitations were sent out a month prior to the formal public meetings took place. 
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Formal public consultation meetings were undertaken on 08 October 2013. The meeting was 
led by a representative of KPDC, supported by their third party sub-consultant, SAFEX 
(Société Africaine d’Expertise). 

The meeting was conducted mainly in French, with interpretation provided in local languages 
where necessary. The meeting followed the following structure: 

1. Introductions and explanation of purpose of the meeting by the Senior Divisional Officer of 
the Ocean Sub-division.  

2. Presentation of Cameroonian requirements for ESIA and participation of locals and the 
international ESIA process by SAFEX. 

3. Presentation of the Project Description and the grievance mechanism put in place by 
KPDC. 

4. Discussion of the potential adverse and beneficial impacts with actions for mitigation. 

5. Questions and answer session. 

The results of the formal public consultation process are summarised below and a full register 
of attendees and meeting minutes are attached in Appendices 12-B and 12-C respectively.  

12.4.3 Results of Public Consultations 

The following section provides a detailed review of key Project issues raised by stakeholders 
during the ToRs public consultation meeting. 

Noise and Vibration 

Concerns were raised by community members regarding the impact of noise and vibration on 
human physical and mental health. One community member (Mr NGUIAMBA François) 
complained that his son experiences nose bleeds and he was told that this is a result of 
vibrations. A request was made that seismic studies are undertaken to evaluate the impact of 
noise and vibration.  

Waste Management 

Concerns were raised regarding the potential spread of liquid effluents (gas oil) into local 
streams. Community members noted that at present, the effluent pipeline discharges towards 
two of the principle stream beds used by the village of Mpolongwe 2.  

Infrastructure and Services  

With regard to infrastructure and services, concerns primarily relate to the provision of 
electricity and potable water. The community noted that, while the extension of the electricity 
network (via the development of the existing Power Plant) promised to improve access to 
electricity for residents of Mpolongwe 2, there are only a few houses connected to the 
network.  There is also no piping network for distribution of drinking water to Mpolongwe 2 and 
access to potable water is difficult.  
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Employment 

Concerns were raised regarding the recruitment of local labour for the Project. The community 
requested that a database of local skills is established for use by KPDC for future recruitment 
requirements. 

The full results of the formal public consultation are presented in the table below, by key issue 
raised. The table also details how each issue has been addressed in the ESIA. 

Table 12-1: Results of Public Consultation 

Subject Issue Relevant Section of the ESIA 

Noise & 
Vibration 

Noise and vibration from the 
gas turbines 

6 – Noise and Vibration 

Section 6 presents data relating to noise and vibration 
modeling. Examination of noise levels measured during 
operation of the existing Power Plant indicates that the 
daytime and night-time noise limits may be exceeded at 
receptor locations. At the time of writing, it is not 
possible to quantify the noise levels to surrounding 
receptors resulting from operation of the Power Plant 
with any degree of accuracy, therefore further noise 
surveys are required to establish which sources of the 
existing Power Plant are making a significant 
contribution to the noise climate. Mitigation measures 
will be proposed following this. 

KPDC have requested that Wartsila respond to the 
community’s concerns regarding noise and vibration. 

Waste 
Management 

Concern with spread of 
liquid effluents (gas oil) into 
local streams – the effluent 
pipeline currently 
discharges towards the two 
principle stream beds  

7 – Waste Management 

Section 7 details the proposed management of 
hazardous waste material using secondary containment.  

Infrastructure 
& Services 

There is no piping network 
for distribution of drinking 
water to Mpolongwe 2 and 
access to potable water is 
difficult 

There is no follow through 
on KPDC’s commitments to 
infrastructure and services 

Only a few houses in the 
Mpolongwe 2 are 
connected to the extended 
electricity network 

Due to the insignificant impacts of the power upgrade on 
local communities, this ESIA does not include an 
updated socio-economic section. However, the 
recommended mitigations, as outlined in the 2010 ESIA, 
are being applied by KPDC. 

As part of continuing stakeholder engagement efforts, 
KPDC will review and address these community 
concerns, as appropriate. 

Employment 

Recruitment of local labour 
– KPDC should set up a 
local skills database for 
future recruitment 

11 – Labour and Working Conditions 

Section 11 details KPDC’s policy regarding the hiring of 
locals (where the required skills exist) within the Project 
Area of Influence and providing training and skills 
development. 
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Further comments raised during the consultation meeting relate to commitments that were 
agreed by KPDC with the community as part of the original Power Plant development; they 
include the following: 

• No community hall has been constructed and the community is still waiting for the 
construction of a dispensary and kindergarten.  

• The community has not seen the document (cahier de charges) in which KPDC outlined 
its community investment plans. 

• Commitments made with regard to resettlement have not been entirely fulfilled. 

• There is no community representative on the KPDC Management Committee. 

These comments were taken on board by KPDC and KPDC explained that the items 
discussed with locals during bi-monthly consultations meetings should not automatically be 
considered as promises. Issues raised are appraised by KPDC and, where possible, timely 
and appropriate solutions are sought. KPDC further reminded meeting attendees of the firm 
commitment it has taken with regard to social investments to be implemented and that these 
are precisely detailed within formal letters exchanged with the community of Mpolongwe 2. 
Other demands arising from the community will be assessed by KPDC and the decision-
making process and outcome will be relayed to the community in question.  

KPDC assured the community that they will engage with them on each of the issues raised as 
appropriate and where possible.  

An additional concern was raised regarding the capacity of the soil base to support the 
momentum of the gas turbines. KPDC have requested that the Project engineers, Wartsila, 
carry out a study in response to this issue as well as other concerns raised regarding noise 
and vibration; KPDC will relay the study findings to stakeholders.  

12.4.4 Conclusion 

The affected communities are generally supportive of the Project; however, during the 
consultation meeting particular emphasis was placed on 1) the impact of the strong vibrations 
felt in the nearby villages, and 2) a perception KPDC has not followed through with its 
infrastructure commitments as agreed during the Power Plant development. For the former, it 
is recommended that further vibration monitoring is undertaken and that KPDC’s Community 
Relations team update the affected communities with regard to study findings and proposed 
mitigation measures. For the latter, KPDC should continue to engage with affected 
communities providing progress on implementation of mitigation measures as outlined in the 
ESMP for the existing Power Plant (see Appendix H for the consolidated ESMP). 
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13 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

This Section presents a framework Environmental and Social Management Plan (ESMP) for 
the Project, which has been incorporated into the Power Plant’s existing ESMP (see Appendix 
H for the consolidated ESMP). This framework ESMP includes a summary of the potential 
environmental and social impacts as reported herein, details of associated proposed mitigation 
measures, and guidance for implementing and monitoring these measures.  

The ESMP is structured as follows. 

• Corporate Responsibility 

• Roles and Responsibilities 

• Register of Impacts and Mitigation 

• Environmental and Social Action Plan 

• Monitoring Programme 

• Environmental Management Plan Supporting Documentation 

• Inspection, Auditing and Reporting 

• Emergency Preparedness and Response Plan 

13.1 Corporate Responsibility 

KPDC has developed a site-specific approach to the management of its environmental, socio-
economic impacts and stakeholder engagement. The ESMP aims to protect the environment 
and worker health and safety, and to drive continuous improvement. The approach includes 
the following elements: 

• Engagement: On-going dialogue with stakeholders, maintained in a spirit of transparency 
and honesty; 

• Evaluation: Analysis of engagement feedback, community aspirations and resources, 
Project impacts, systematic analysis of socio-economic data and other information to 
inform KPDC project operation and community development strategies; 

• Action: Strategic initiatives based on the results of engaged evaluation of stakeholder 
interests and concerns, designed to consolidate sustainable benefits within the 
communities where KPDC operate and generate Project support;  

• Monitoring: Regular, quantitative and qualitative measurement of the effectiveness of 
KPDC site-specific approach, to inform further engagement, evaluation and action. 

The basis of this framework ESMP was developed from the Power Plants existing ESMP. A 
provisional action plan for implementation and incorporation of this framework ESMP into the 
existing ESMP is provided below (action items will be assigned to applicable KPDC 
departments in accordance with a defined programme): 
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• Review of existing ESMP and update with Project items; 

• Review management systems in view of updated ESMP; 

• Review ESMP and implement appropriate budget and resources; 

• Inform department heads of updated ESMP highlighting key issues and agree 
implementation strategy and timescale; 

• Training for KPDC environmental staff and other identified site staff as necessary; 

• Review of contractors’ environmental procedures and performance in view of updated 
ESMP; 

• Allocation of additional resources (e.g. spill kits, storage bunds, waste management 
equipment etc.); 

• Extend on-going monitoring programme to include Project requirements and instigate 
additional monitoring where specified in the ESMP; 

• Inform staff and local community of key aspects of Project development; 

• Undertake internal audits of the ESMP’s implementation and commence regular 
performance reporting to the regulatory Ministries. 

Performance against the ESMP and the mitigation measures (as detailed in Sections 5 - 11 
herein) will be subject to routine internal auditing and regular reporting to the regulatory 
authorities, affected communities and other stakeholders as appropriate (see Section 12).  

13.2 Roles and Responsibilities 

13.2.1 KPDC Responsibilities 

Overall responsibility for the Power Plant rests with the General Manager of KPDC. The 
general manager is supported by the Kribi project management team led by a Project 
Manager who is assisted in implementing the management plan by the ESIA and RAP 
Coordination Unit (ERCU). 

The ERCU will be assisted in implementing the ESMP by the following organisations: 

• AES SONEL Environmental, Health and Safety Department; 

• AES SONEL Finance, Legal, Community Development Departments; 

• EPC Contractor(s) during the construction phase of the Project; 

• Local Government Offices of Edéa and Kribi Sub-divisions (including the Ministry of 
Environment, Compensation Evaluation Committee, and Ministry of Land Tenure); 

• NGO(s) (tasked with implementing social aspects of the ESMP);Traditional authorities; 
and 

• Other service agencies (responsible for delivering entitlements and conducting activities 
specified in the ESMP). 
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13.2.2 HSE Responsibilities 

The appointed contractor will be required under their contracts to take responsibility for 
the relevant actions set out in this ESMP and will need to nominate an appropriately 
qualified Site Heath Safety and Environmental Officer (HSEO) in line with the AES Safety 
and Health Plan (AES April 2008) prior to construction work commencement.  

During construction, the HSEOs will report to the relevant ERCU HSE coordinator, who will be 
principally responsible for ensuring that the contractors are fulfilling the actions outlined in 
the ESMP. The HSE coordinators will have the power to suspend contractors’ work if they 
fail to comply with the ESMP. 

During operation, the ERCU HSE team will be scaled down during operations, most likely 
to one individual responsible for implementation of all of the operational aspects of the 
ESMP. The ERCU HSE Coordinator will report to the Plant Manager / General Manager on a 
monthly basis. 

13.2.3 Other AES SONEL Divisions 

The KPDC has access to the overarching technical and support services of AES SONEL. In 
particular the Environmental, Health and Safety Department, Legal Department, Finance 
Department and Community Development Department provide support to the 
implementation of the ESMP as needed. 

13.2.4 Government Line Agencies 

The Ministry of Environment, Protection of Nature and Sustainable Development (MEPNSD), 
has the primary responsibility for the protection of the environment and enforcement of 
environmental legislation in Cameroon. Typically this involves provincial representatives of 
the MEPNSD undertaking visits to construction sites and industries to verify compliance with 
environmental law and evaluate pollution arisings and checking project compliance with 
relevant Cameroonian environmental legislation during construction and operation.  

It is anticipated that for the Project these checks will be conducted approximately quarterly 
per year, based on the experience during construction of the Power Plant. 

13.2.5 Community Representatives and Schools 

There are a range of institutions at community level that can provide essential support 
to ensure smooth implementation of the ESMP. These include traditional authorities (Village 
Chiefs, Notables and Elders) who can facilitate contact with community members and play 
an important role in the resolution of disputes. 

The Project will continue to work with schools within the project area of influence in the 
delivery of a number of key ESMP activities such as; traffic safety and community emergency 
response sensitisation programmes. 

13.2.6 Civil Society Organisations 

The ERCU team and NGO(s), support the implementation and management of the ESMP.  

Civil society organisations such as churches, NGOs and community groups form an 
important place in many rural locations as centres of social interaction and also for the 
organisation and delivery of development and social support services.  
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13.3 Register of Impacts and Mitigation 

13.3.1 Environmental and Social Impacts 

The purpose of this framework ESMP is to ensure that appropriate control and monitoring 
measures are in place to deal with all significant potential environmental and social impacts 
of the Project. An impacts register therefore provides a focus for environmental and social 
management and development of the action plan for the Project.  

The potential impacts of the Project including proposed mitigation measures are discussed in 
this abbreviated ESIA report. Table 13-1 contains a summary of environmental and social 
(including Labour & Working Conditions) impacts respectively. As part of the framework ESMP 
for the Project, this table of impacts has been added into the existing ESMP for the Kribi Power 
Plant to form an updated ESMP (see Appendix H for a consolidated ESMP). 

For reference, refer to Appendix B (Table B1 and Table B2) for a summary of the 
environmental and social impacts, including mitigations, for the Kribi Power Plant ESIA (Scott 
Wilson, January 2010). These tables have been taken from the existing ESMP.  
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Table 13-1: Summary of Potential Impacts - Environmental 

Issue  Impact Project 
Location Phase Nature of Impact Receptor Nature Duration Significance 

Air Quality Dust emissions Sensitive 
Receptors 

C Dust nuisance / heath risk Local 
population 

Adverse Short term Minor 

Air Quality Reduced local air quality Sensitive 
Receptors 

O Power plant expansion stack 
emissions 

Local 
population 

Adverse Medium 
term 

Minor 

Air Quality Reduced local air quality Sensitive 
Receptors 

C, O Vehicle exhaust emissions Local 
population 

Adverse Short-term Minimal 

Noise Increased noise levels Sensitive 
Receptors 

C Noise from construction 
activities 

Local 
population 

Adverse Short term Minor 

Noise Increased noise levels Sensitive 
Receptors 

O Operational gas engine noise Local 
population 

Adverse Medium 
term 

Minor 

Waste 
Management 

Waste generation Site C Vegetation and topsoil 
clearance 

Environment Adverse Short term Negligible 

Waste 
Management 

Waste generation Site C Excavations for foundations, 
etc. 

Environment Adverse Short term Low 

Waste 
Management 

Waste generation Site C General construction works - 
General, non-hazardous waste 

Environment Adverse Short term Low / 
Moderate 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
13-5 

 

 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

Issue  Impact Project 
Location Phase Nature of Impact Receptor Nature Duration Significance 

Waste 
Management 

Waste generation Site C General construction works - 
Discarded equipment (e.g. 
Metals, etc.) 

Environment Adverse Short term Low / 
Moderate 

Waste 
Management 

Waste generation Site C General construction works - 
Hazardous wastes 

Environment Adverse Short term High 

Waste 
Management 

Waste generation Site C General construction works - 
Waste concrete 

Environment Adverse Short term Low 

Waste 
Management 

Waste generation Site C Office / mess facilities - Mixed 
municipal waste 

Environment Adverse Short term Low 

Waste 
Management 

Waste generation Site O General site operations - 
General, non-hazardous waste 

Environment Adverse Medium 
term 

Low / 
Negligible 

Waste 
Management 

Waste generation Site O General site operations - 
Hazardous wastes 

Environment Adverse Medium 
term 

High 

Waste 
Management 

Waste generation Site O Office / mess facilities - Mixed 
municipal waste 

Environment Adverse Medium 
term 

Low / 
Negligible 

Waste 
Management 

Waste generation Site D Removal of plant & equipment, 
etc. - Waste concrete / general 
demolition rubble 

Environment Adverse Short term Moderate 
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Issue  Impact Project 
Location Phase Nature of Impact Receptor Nature Duration Significance 

Waste 
Management 

Waste generation Site D Removal of plant & equipment, 
etc. - Metals that may be 
suitable for recycling 

Environment Adverse Short term Moderate 

GHG and 
Climate Change 

Impact on climate change Site C, O, 
D 

GHG emissions from the power 
plant and vehicles 

Environment Adverse Short to 
Medium 
term 

Negligible 

Water & Energy 
Efficiency 

Use of water and electricity 
resources 

Site C, O, 
D 

Use of natural resources Environment Adverse Short to 
Medium 
term 

Negligible 

Hazard Analysis Risk to human health and 
environment from use of 
hazardous materials 

Site C, O, 
D 

Release of hazardous materials 
into the environment 

Environment Adverse Short to 
Medium 
term 

Minor 
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13.4 Environmental and Social Action Plan 

This section of the framework ESMP presents the Environmental and Social Action Plan 
(ESAP) for this abbreviated ESIA (refer to Table 13-2 below.). This ESAP has been used to 
update the existing Kribi Power Plant ESMP. 

The ESAP provides a detailed list of mitigation measures and actions that are required to 
enhance the beneficial impacts and reduce to acceptable standards the adverse 
environmental and social impacts of the Project as presented in Section 13.3 (Register of 
Environmental and Social Impacts). The ESAP covers construction through operational 
phases. Environmental and social actions for the decommissioning phase of the Project will be 
developed two years prior to closure. 

13.4.1 Environmental and Social Action Plan Priorities 

The key priorities of the ESAP are to: 

• Recognise that sound environmental and social management is essential to 
successfully construct and operate the project; 

• Make all staff and contractors accountable for minimising environmental and social 
risk and  assuring compliance with regulatory requirements as  well  as  KPDC’s  
corporate environmental objectives; 

• Ensure suitable and sufficient training and orientation of employees in order that they can 
perform their jobs in compliance with sound environmental and social practices; 

• Undertake regular verification/monitoring  of  environmental  and  social  compliance  to 
confirm that the ESMP is being effectively implemented;  

• Monitor, review and implement correction measures; and 

• Continue the dialogue with government entities to establish good working partnerships. 
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Table 13-2: Project Environmental and Social Action Plan 

Issue  Project 
Location  Phase Impact Mitigation Responsibility Monitoring Indicator / Performance 

Criteria 

Air Quality 
Power 
Plant C Dust nuisance / 

heath risk 
Standard dust control 
measures 

KPDC  / 
Contractors 

Daily recording in site log 
of visual dust levels. 

 

If complaints received dealt 
with on day and action 
recorded. Within 6 months 
to be zero recording of dust 
nuisance. 

Air Quality Power 
Plant O 

Power plant 
expansion stack 
emissions 

None KPDC   

Stack emissions to be 
evaluated via surrogate 
monitoring, annual flue 
gas sampling and 
ambient measurements.  
Measurements of 
emission limits at source  
Recording of fuel 
consumption  

Meet emission guidelines – 
World Bank Pollution 
Prevention and Abatement 
Handbook (1998) – 
Thermal Power Guidelines 
for New Plants 

Air Quality Power 
Plant C, O Vehicle exhaust 

emissions None 
KPDC  / 
Contractors Maintenance records All vehicles to have up to 

date maintenance records. 

Noise 
Power 
Plant C 

Noise from 
construction 
activities 

Considerate working 
practices / BPM 

KPDC  / 
Contractors Continual monitoring. 

No idly running engines or 
machines onsite.  
If complaints received dealt 
with on day and action 
recorded. 
Within 6 months to be zero 
recording of noise 
nuisance. 

Noise 
Power 
Plant O Operational gas 

engine noise 
Implementation of mitigation 
strategy based on detailed 
measurements and analysis 

KPDC   
Occupational Health and 
Safety (OHS) noise 
monitoring Quarterly 

Operating in line with 
design standards 
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Issue  Project 
Location  Phase Impact Mitigation Responsibility Monitoring Indicator / Performance 

Criteria 

Waste 
Management 

Power 
Plant 

C Waste generation - 
Grasses, plants, etc. 

Reused on-site following 
construction of plant, as 
practicable 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements 
 

Waste Management Plan 

Waste 
Management 

Power 
Plant 

C Waste generation - 
Topsoil 

Reused on-site following 
construction of plant, as 
practicable 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements Waste Management Plan 

Waste 
Management 

Power 
Plant 

C Waste generation - 
Excavated soil 

Reused where possible or 
disposal as inert waste via 
local waste contractor, as 
practicable 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
Waste management and 
disposal routes; 
 
Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste Management Plan 

Waste 
Management 

Power 
Plant 

C 
Waste generation - 
General, non-
hazardous waste 

Managed via local waste 
contractor, recycled where 
markets exist 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
Waste management and 
disposal routes; 
 
Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites.  

Waste Management Plan 

Waste 
Management 

Power 
Plant 

C Waste generation - 
Discarded 

Managed via local waste 
contractor, recycled where KPDC  / 

Appropriate waste 
storage arrangements; 
 

Waste Management Plan 
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Issue  Project 
Location  Phase Impact Mitigation Responsibility Monitoring Indicator / Performance 

Criteria 

equipment (e.g. 
Metals, etc.) 

markets exist Contractors On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste 
Management 

Power 
Plant 

C Waste generation - 
Hazardous wastes 

Managed via suitably 
licensed hazardous waste 
contractor 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste Management Plan 

Waste 
Management 

Power 
Plant 

C Waste generation - 
Waste concrete 

Recycled where possible; 
managed via local waste 
contractor 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 
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Issue  Project 
Location  Phase Impact Mitigation Responsibility Monitoring Indicator / Performance 

Criteria 

Waste 
Management 

Power 
Plant 

C 
Waste generation - 
Mixed municipal 
waste 

Managed via local waste 
contractor, recycled where 
markets exist 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste Management Plan 

Waste 
Management 

Power 
Plant 

O 
Waste generation - 
General, non-
hazardous waste 

Managed via local waste 
contractor, recycled where 
markets exist 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste Management Plan 

Waste 
Management 

Power 
Plant 

O Waste generation - 
Hazardous wastes 

Managed via suitably 
licensed hazardous waste 
contractor 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 

Waste Management Plan 
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Issue  Project 
Location  Phase Impact Mitigation Responsibility Monitoring Indicator / Performance 

Criteria 

waste storage sites. 

Waste 
Management 

Power 
Plant 

O 
Waste generation - 
Mixed municipal 
waste 

Managed via local waste 
contractor, recycled where 
markets exist 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste Management Plan 

Waste 
Management 

Power 
Plant 

D 

Waste generation - 
Waste concrete / 
general demolition 
rubble 

Recycled where possible; 
managed via local waste 
contractor 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 
place for contractors and 
waste storage sites. 

Waste Management Plan 

Waste 
Management 

Power 
Plant D 

Waste generation - 
Metals that may be 
suitable for recycling 

Recycled where possible; 
managed via local waste 
contractor 

KPDC  / 
Contractors 

Appropriate waste 
storage arrangements; 
 
On-site segregation and 
any cross-contamination 
of waste streams; 

Ensure relevant permits 
and approvals are in 

Waste Management Plan 
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Issue  Project 
Location  Phase Impact Mitigation Responsibility Monitoring Indicator / Performance 

Criteria 

place for contractors and 
waste storage sites. 

GHG and 
Climate 
Change 

Site C, O, 
D 

GHG emissions 
from the power plant 
and vehicles 

Use of low carbon fuel 
source, regular plant 
maintenance,  emissions 
monitoring and reporting, 
and 

Fuel efficient vehicles (i.e. 
vehicles with lower mpg fuel 
use) / minimise onsite travel 
/ educate vehicle  users 

KPDC  / 
Contractors 

Monitor fuel  consumption 
at power generation 
facility and associated 
with vehicles use 

Routine monitoring 

Water & 
Energy 
Efficiency 

Site C, O, 
D 

Use of water and 
electricity resources 

Good international industry 
practices for design 

KPDC  / 
Contractors 

Monitor fuel  and water 
consumption at power 
generation  

Water balance 

 

Hazard 
Analysis 

Site C, O, 
D 

Risk to human 
health and 
environment from 
use of hazardous 
materials 

Implementation of Health, 
Safety and Environment 
Management Plan to 
establish safe working 
routines 

KPDC  / 
Contractors Routine monitoring Material safety data sheets 
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13.5 Monitoring Programme 

This Section covers monitoring and reporting for both environmental and social aspects of the 
Project. 

KPDC have implemented an environmental monitoring plan at the Kribi Power Plant. 
Environmental and social monitoring programmes have been developed for the Power Plant 
and are currently in operation. The Environment Department is responsible for overseeing the 
environmental monitoring programme (for construction and operation), and the ERCU Team is 
in charge of the social monitoring programme. Elements of the environmental sampling / 
monitoring programme may be undertaken by contractors or outsourced to external 
laboratories as appropriate. The monitoring programme will be reviewed, updated and revised 
if necessary, on a periodic basis. 

The preliminary environmental and social monitoring programme for the Project is outlined in 
Table 13-2. 

13.6 Environmental Management Plan Supporting Documentation 

This ESIA refers to the various ‘management plans’ and procedures that are in place for the 
Power Plant, and/ or its contractors and business partners. Such procedures aim to support 
implementation of the Project and will subsequently be integrated into KPDC’s overarching 
ESMP as necessary. These documents articulate suitable procedures, guidelines and 
protocols for day to day activities during construction, operation and eventual 
decommissioning and closure of the Power Plant. These plans and procedures include, but 
are not limited to the list below: 

• Community and Indigenous People’s Plan; 

• Resettlement Action Plan; 

• Supplemental Action Plan; and 

• Waste Management Plan. 

• Implementation, monitoring and evaluation of these plans and procedures is an on-going 
process 

13.7 Inspection, Auditing and Reporting 

The ESMP will be treated as a “live” document that will be formally reviewed by senior 
management annually and after any significant changes to the Project. 

During construction, to ensure that the ESMP is being implemented the ERCU HSE 
coordinators will undertake: 
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• Weekly site walkovers of the Site to ensure that the contractors are complying with the 
ESMP; and 

• Internal monthly audits, to be undertaken as a thorough walkover and inspection of 
construction areas. The audit will be undertaken by a KPDC HSE coordinator, the 
relevant contractors HSEOs and representatives of the MEPNSD (as requested).  A brief 
monthly audit report will be compiled by the KPDC HSE coordinator. 

During operations, weekly site walkovers will cease and monthly internal auditing will continue. 

External audits will be undertaken on a six-monthly basis during construction and on an 
annual basis during operations. 

In addition, the Ministry of Environment will undertake independent external audits. 

13.8 Emergency Preparedness and Response Plan 

As described in Section 11, KPDC is committed to providing all workers with a safe and 
healthy work environment. This includes taking steps to prevent accidents, injuries and 
disease arising form, associated with, or occurring in the course of work by minimising the 
causes of hazards. In a manner consistent with GIIP, the company has emergency prevention, 
preparedness and response arrangements which are detailed in the “KPDC Emergency 
Preparedness and Response Plan” dated November 2012.  

The Plan shall be updated upon completion of the construction work to account for the 
increased power production.  The plan details response plans for upsetting, accidental and 
emergency situations. This program includes a plan that addresses the training, resources, 
responsibilities, communication, procedures and other aspects required to effectively respond 
to emergencies associated with project hazards. 
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APPENDIX A  APPROVED PROJECT TERMS OF REFERENCE AND APPROVAL 
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APPENDIX B  SUMMARY OF IMPACTS AND ESAP FROM 2010 ESIA (EXISTING 
POWER PLANT) 
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Table B-1: Summary of Environmental Impacts from 2010 ESIA (Existing Power Plant) 

Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

Air Quality 

Plant site 

C Dust nuisance / heath 
risk 

Dust rise from on-site 
activity Local population Adverse Short-term Minor 

O Reduced local air quality Emissions from power plant 
(gas) Local population Adverse Long-term Minor 

O Reduced local air quality Emissions from power plant 
(Diesel) Local population Adverse Short-term Minor 

C Reduced local air quality Vehicle exhaust emissions Local population Adverse Short-term Insignificant 

Transmission 
line 

C Dust nuisance / heath 
risk 

Dust rise from on site 
activity Local population Adverse Short-term Minor 

C Reduced local air quality Vehicle exhaust emissions Local population Adverse Short-term Insignificant 

Surface 
Water 
Resources 

Plant site 

C/D Water quality Soil erosion  Surface water 
users Adverse Short-term Minor 

C Water quality Fuel / foul water discharge Surface water 
users Adverse Short-term Minor 

O Water quality Fuel / foul water discharge Surface water 
users Adverse Long-term Minor 

C/O Reduced surface water 
resources 

Abstraction for site water 
supply 

Surface water 
users Adverse Long-term Insignificant 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

Transmission 
line 

C/D Water quality Soil erosion  Surface water 
users Adverse Short-term Insignificant 

C/D Water quality Fuel / foul water discharge Surface water 
users Adverse Short-term Minor 

C Reduced surface water 
resources 

Abstraction for site water 
supply 

Surface water 
users Adverse Long-term Insignificant 

Groundwater 
Resources 

Plant site 

O Reduced groundwater 
resources 

Abstraction for site water 
supply 

Groundwater 
users Adverse Long-term Insignificant 

C/D Pollution of Groundwater Oil spills and foul drainage Groundwater 
users Adverse Short-term Insignificant 

O Pollution of Groundwater Oil spills and foul drainage Groundwater 
users Adverse Long-term Minor 

Transmission 
line 

C Pollution of Groundwater Oil spills and foul drainage Groundwater 
users Adverse Short-term Insignificant 

O No impacts      

Noise 
Plant site 

C Increased noise levels Construction activity at site Local residents Adverse Short-term Significant 

O Increased noise levels Turbine operation Local residents Adverse Long-term Minor 

Transmission C Increased noise levels Construction activity at site Local residents Adverse Short-term Minor 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

line O Increased noise levels Corona discharge Local residents Adverse Long-term Insignificant 

Traffic 

Douala - 
Edéa road 

C/D Increased road traffic Congestion  Local road users Adverse Short-term Minor 

C/D Increased road traffic Noise, vibration and air 
quality 

Residents near 
the road Adverse Short-term Insignificant 

C/D Increased road traffic Accident risk Local residents 
and road users Adverse Short-term Minor 

Edéa – Kribi 
road 

C/D Increased road traffic Congestion  Local road users Adverse Short-term Minor 

C/D Increased road traffic Noise, vibration and air 
quality 

Residents near 
the road Adverse Short-term Significant 

C/D Increased road traffic Accident risk Local residents 
and road users Adverse Short-term Significant 

Soils and 
Land use 

Plant site 

C/O Land take Construction of the plant 
site  land use and soils Adverse Long-term Insignificant 

C/O Soil contamination Use of fuels and oils Soils Adverse Long-term Minor 

D Soil contamination Use of fuels and oils Soils Adverse Short-term Minor 

C/D Soils erosion Construction activity Soils Adverse Short-term Minor 

Transmission C/O Land take Construction of towers  land use and soils Adverse Long-term Insignificant 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

line 
C/O Land use Change of land use in 

wayleave 
Forest areas, 
farm land Adverse Long-term Insignificant 

C Soil contamination Use of fuels and oils Soils Adverse Long-term Minor 

D Soil contamination Use of fuels and oils Soils Adverse Short-term Minor 

C/D Soils erosion Construction activity Soils Adverse Short-term Minor 

Flora and 
Fauna 

Plant site 

C/O Land take for 
construction 

Destruction of existing 
habitat Flora and fauna Adverse Long-term Minor 

C/O Noise from site activity Disturbance of wildlife Fauna Adverse Long-term Insignificant 

C Increased traffic Risk of road kills of local 
fauna Fauna Adverse Short-term Minor 

Transmission 
line 

C/O Land take for 
construction 

Destruction of existing 
habitat Flora and fauna Adverse Long-term Minor 

C/O Clearance of wayleave Alteration of existing 
habitats Flora and fauna Adverse Long-term Minor 

C Noise from site activity Disturbance of wildlife Fauna Adverse Short-term Minor 

C Increased traffic Risk of road kills of local 
fauna Fauna Adverse Short-term Minor 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

Landscape 
and Visual 

Plant site 

O Landscape character Industrial feature in rural 
setting Landscape  Adverse Long-term Minor 

O Visual amenity Industrial feature in rural 
setting Local population Adverse Long-term Minor 

Transmission 
line 

O Landscape character Additional power line Landscape  Adverse Long-term Minor 

O Visual amenity Additional power line Local population Adverse Long-term Minor 

Archaeology 
and cultural 
heritage 

Plant site and 
Transmission 
line 

C Loss of archaeological 
artefacts  N/A Adverse Long-term Minor 

1 – See Table 4.2.1 for definition 

2– Phase - C -= Construction / O = Operation / D = Decommissioning 
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Table B-2:  Summary of Social Impacts from 2010 ESIA (Existing Power Plant) 

Issue Phase1 Impact Nature of Impact Receptor Nature2 Duration2 Significance2 

Population and 
Demographics 

C 
Land requisition and 
resettlement 

Land requisition and 
resettlement 

Local 
communities 

Adverse / 
Beneficial Long-term Minor 

O Adverse Long-term Insignificant 

C/O Conflict with host population Conflict 
Host and 
resettled 
populations 

Adverse Short-term Insignificant 

C Loss of cultural property Land requisition Local 
communities Adverse Long-term Minor 

C/O In-migration STIs / Social conflict 
Local 
communities and 
contract workers 

Adverse 
Short-
term/long 
term 

Significant 

Economic 
Environment 

C Loss of Land  Acquisition of land Local PAPs2 Adverse Long-term Significant.  

C Compensation discrepancy 
through land right disputes  

Conflict/reduced social 
capital Local PAPs Adverse Medium-term Significant 

C/O Employment opportunities Increased number of jobs 
Local 
communities and 
contract workers 

Beneficial / 
adverse 

Short-
term/long 
term 

Significant 

C/O Increased National Power 
Supply 

Increased National Power 
Supply 

Local and 
national Beneficial  Long-term Significant 
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Issue Phase1 Impact Nature of Impact Receptor Nature2 Duration2 Significance2 

C/O Economic Benefits Benefits Local 
communities Beneficial Long-term Significant 

Social Services and 
Infrastructure 

C 
Pressure on health facilities Pressure on health 

facilities 

Health facilities, 
local communities 
contract staff 

Adverse Short term Significant 

O Adverse Long term Insignificant 

Electromagnetic 
Fields  (EMF)– 
Community Health 

O Electro-magnetic Fields Community Health Local 
Communities Adverse Long-term Insignificant 

All issues apply to the project footprint, i.e. both power plant and transmission line with the exception of EMF, which applies to the transmission line only 

1 – Project Affected People  

2  – see Table 4.2.1 for definition 

3 – Phase - C -= Construction / O = Operation / D = Decommissioning. 
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Table B-3: Existing Power Plant Environmental and Social Action Plan (ESAP) 

Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

1 Plant / TL PC All impacts Contractors to commit to 
implementing the ESMP. All Contractors 

KPDC Project 
Manager to ensure 
contractor 
commitment in 
tender. 

Compliance in contract. 

2 Plant / TL PC Emissions from 
power plant 

Ensure air quality abatement 
systems and stack constructed as 
per design (i.e. 20m stack heights). 

All Contractors 

KPDC Project 
Manager to ensure 
contractors confirm 
20m stack heights 
in tender. 
 
Once off check by 
ERCU HSE at 
works completion. 

Constructed as per design 
Written and approved design 
specification. 

3 Plant  PC 
Increased noise 
from reciprocating 
engine operations  

Ensure noise attenuation (sound 
wall / silencers) fitted at power plant 
as per design. 

Power plant 
Contractor 

KPDC Project 
Manager to ensure 
contractors confirm 
noise attenuation in 
tender. 

Noise attenuation as per 
design. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

4 Plant / TL PC 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge 

No Poly-Chlorinated-Byphenols 
(PCB) equipment will be installed. All Contractors 

KPDC Project  
Manager to ensure 
contractors confirm 
no PCB equipment 
to be installed in 
tender. 
 
Once off check by 
ERCU HSE at 
works completion. 

Compliance in contract.  No 
new  PCB equipment 
installed. 

5 Plant / TL PC Greenhouse gas 
emissions 

Contracts with electrical equipment 
suppliers will specify that in cases 
where Sulphur Hexafluoride (SF6) is 
used for applications involving high 
voltages (>350 KV), equipment with 
a low leakage rate (<99%) will be 
used.  

All Contractors 

KPDC Project 
Manager to ensure 
contractors confirm 
high voltage 
equipment to have 
low leakage rates 
for SF6 in 
specifications. 

Compliance in Contract.  All 
new >350KV equipment to 
have low leakage rates. 

6 Plant / TL PC 
Waste generated 
from construction / 
operation 

Local people will be allowed to 
harvest the plant site area for any 
plants/fruits of use prior to 
construction works.  Grasses and 
soft organic material will be 
collected and stored in a designated 
area for revegetation of cleared 
areas following the construction 
phase.  Trees and timber will be 
placed in a designated area and 
made available for collection by 
local people. 

All Contractors / 
KPDC 

Contractor HSEO's 
- Report on public 
harvest/organic 
material use. 
 
HSE Committee 
Meetings. 

Areas harvested. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

7 TL PC Siltation of surface 
water bodies 

Tower sites will be sited as far as 
practicable from water courses as 
per design. 

T-Line Contractor 

KPDC Project 
Manager to ensure 
contractors confirm 
tower sites to be 
located as far as 
practicable from 
water courses as 
per design.  
 
Once off check by 
ERCU HSE at 
works completion. 

Compliance in contract.  

8 Plant / TL PC 

Potential minor 
changes in local 
population and 
therefore PAH 
census 
information 
following 
ESIA/RAP 
surveys . 

RAP database will be reviewed and 
updated case-by-case as required 
according to grievances raised.  

 

ERCU RAP 
Coordinator / 
NGO(s) 

KPDC Project 
Manager: Review 
updated database. 

Updated (as required) and 
verified PAP and PAH 
database within three months 
of adoption of ESMP and 
prior to construction phase 
and compensation. 

 Plant / TL PC Involuntary 
resettlement 

Payment of compensation to all 
PAPs and PAHs for resettlement 
requirements (homes/land/crops) 
according to RAP. 

Kribi Power 
Project Manager / 
ERCU RAP 
Coordinator /  
KPDC Financial 
Coordinator 

KPDC Project 
Manager: Review 
register of 
compensation 
payments. 

All compensation to be 
finalised before construction 
phase. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

9 Plant / TL PC 

Risk of grievances 
regarding 
determination of 
affected assets. 

PAH and PAP asset database will 
be reviewed and updated case-by-
case as required to ensure accurate 
inventory, mapping and valuation of 
assets according to grievances 
raised. 

ERCU RAP 
Coordinator, 
KPDC Surveyor, 
NGOs 

KPDC Project 
Manager: Review 
updated database. 

Updated (as required) and 
verified PAP and PAH 
database within three months 
of adoption of ESMP and 
prior to construction phase 
and compensation. 

12 Plant / TL PC 

PAPs and PAHs 
poor management 
of compensation 
money. 

Individual household meetings to 
provide counselling, advise on risks 
regarding cash versus in-kind 
compensation and procedures on 
opening a bank account. 

ERCU RAP 
Coordinator / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of 
household 
discussions held 
and decisions 
reached. 

Record of meetings held with 
PAH/PAPs.   
 
All PAH/PAPs to be 
consulted in advance of 
Compensation Agreement 
being reached prior to 
construction commencing.  
Record of all the meetings 
being held. 

13 Plant / TL PC 

Risk of rejection of 
location and 
design of new 
homes by 
physically 
resettled PAHs 
that are 
compensated 'in 
kind'. 

Individual household-level meetings 
with eligible PAHs to negotiate and 
agree siting and design options 
resulting in a signed Land Title 
Transfer Agreement.   

ERCU RAP 
Coordinator / 
ERCU Physical 
Resettlement 
Coordinators / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of all 
household 
discussions held 
and decisions 
reached. 

100% of physically resettled 
PAHs sign Land Title 
Transfer Agreement prior to 
construction of new homes. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

14 Plant / TL PC 

Risk of future 
insecurity of 
tenure for 
resettled PAPs 
and PAHs. 

Assistance in securing land title for 
replacement land/structures will be 
offered to all PAHs eligible for land 
title. Assistance will include directing 
people to relevant authorities, 
checking that documentation and 
procedures are in order and 
advising on grievance channels if 
required.  

ERCU RAP 
Coordinator / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of all 
individual 
discussions held 
and decisions 
reached. 

All PAPs and PAHs entitled 
to land title offered assistance 
in securing new title. 

15 Plant / TL PC 

Loss of 
Community 
Assets (churches, 
football pitches) 

Village/group meetings will be held 
to discuss and agree options, 
witnessed by DO and village Chiefs. 

ERCU RAP 
Coordinator / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of 
discussions held 
and decisions 
reached. 

Signed agreements to be 
reached prior to start of 
construction. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

16 Plant / TL PC Loss of graves 

Individual household meetings will 
be held with each PAH owning an 
impacted grave to discuss and 
agree options resulting in a signed 
Treatment of Grave Agreement.  
Where possible, graves will be left in 
place or relocated according to each 
owner's wishes.  Where it is not 
possible to leave a grave in place 
without disturbance this will be 
clearly explained to PAPs. Graves 
that are not relocated will be clearly 
marked during the construction 
phase in order to avoid accidental 
disturbance during the construction 
and operation. 

ERCU RAP 
Coordinator / 
Physical 
Resettlement 
Coordinator 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of all 
household 
discussions held 
and decisions 
reached. 

All Treatment of Grave 
Agreements to be signed by 
PAHs with affected graves 
before start of project 
construction. 

17 Plant / TL PC 

Inability of PAPs 
and PAHs to 
move home / 
prepare new 
farmland 

All PAPs and PAHs will be offered 
assistance in simple 
clearing/preparation of farmland and 
transportation of 
possessions/fixtures to new 
homes/facilities as required (to a 
total of 10 km in distance). 

ERCU RAP 
Coordinator / 
Physical 
Resettlement 
Coordinators 

ERCU RAP 
Coordinator / NGO: 
keep record of all 
discussions held 
and decisions 
reached. 

All agreements for assistance 
need to be agreed with PAPs 
and PAHs prior to 
construction. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

18 Plant / TL PC / C 

Longer-term 
livelihood 
insecurity 
triggered by 
resettlement 
factors 

Meetings with PAPs and PAHs to 
determine livelihood assistance 
requirements. 
 
A range of 
socioeconomic/community 
development initiatives, including 
training and targeted livelihood 
support will be implemented, as 
necessary, in all project affected 
areas. 
 
 

ERCU RAP 
Coordinator, 
NGO(s), AES 
SONEL 
Community 
Development 
Department 
Monthly report on 
progress. 

ERCU RAP 
Coordinator: 
Receive and check 
bi-weekly and bi-
monthly progress 
reports of NGO 
against work plans.  
Interviews with 
beneficiaries. 

Meetings with all PAPs and 
PAHs to be recorded 
All identified actions to be 
implemented within 12 
months of agreement of 
assistance. 

19 Plant / TL PC  / C 

Increased risk of 
HIV/AIDS through 
mixing of migrant 
workers with 
community 

An HIV/AIDS awareness campaign 
will be implemented in all project-
affected areas, targeted at PAPs 
and vulnerable members of the 
wider communities including 
sensitisation meetings and relevant 
literature. All KPDC site employees, 
temporary and permanent, will be 
offered free condoms during these 
meetings and an opportunity for a 
confidential HIV/AIDS test with AES 
SONEL. 

Contractor HSE 
Officers / ERCU 
HSE Coordinator 
/ Sonel Medical 
Centre 

ERCU HSE 
Coordinators, 
NGO: Maintain 
sensitisation 
meetings records 
and literature. 

Meetings to be held in all 
project affected villages, 
particularly during the 
construction phase. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

20 Plant / TL PC / C 

Increased 
community risk of 
communicable 
disease infection 
through mixing 
with migrant 
workers. 

All site employees will be provided 
health briefings as part of induction 
session to help minimise risks on 
site and at home against: HIV/AIDS, 
malaria, river blindness, sleeping 
sickness, yellow fever, dengue 
fever, food- and water- related 
diseases. 

Contractor HSE 
Officers / ERCU 
HSE 
Coordinators 

ERCU HSE 
Coordinators: 
review of employee 
induction 
procedures; 
random interviews 
with employees. 

All employee induction 
sessions  include health 
briefing. 

21 Plant / TL PC / C 

Increased risk of 
gender-based 
violence as a 
result of influx of 
male migrant 
labour. 

All site employees will be briefed 
regarding sanctions for illegal or 
aggressive behaviour towards the 
public, particularly women whilst 
employed on the KPDC, as part of 
induction session. 

Contractor HSE 
Officers / ERCU 
HSE 
Coordinators 

ERCU HSE 
Coordinator's 
discussions with 
Contractor staff. 

All employee induction 
sessions  include briefing on 
sanctions for inappropriate 
public behaviour. 

22 Plant / TL PC / C 
Grievances by 
PAPs regarding 
resettlement 

Grievance mechanism will be clearly 
explained to all PAPs and PAHs – 
via household- and village-level 
meetings.  All PAPs (and host-
community members) will be entitled 
to a response to a lodged complaint 
within one month and to redress 
within three months (or sooner if an 
emergency). 

ERCU RAP 
Coordinator 

KPDC Project 
Manager: Discuss 
progress with RAP 
Coordinator and 
review meeting 
notes.  

All grievances received 
recorded in a Grievance 
Register.  All grievances 
responded to within one 
month.  All grievances 
redressed within three 
months.  Number of 
grievances received reduce 
month-by-month between PC 
and O phases. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

23 Plant / TL C 

Limited access to 
project 
employment 
opportunities for 
local people, 
especially women. 

KPDC and Contractor will agree 
written policy, procedures and 
targets for prioritising local women 
and men over migrant workers for 
unskilled and semi-skilled 
employment during the construction 
phase.   

KPDC  Project 
Manager, 
Contractor project 
manager, ERCU 
HSE 
Coordinators and 
Contractor HSE 
officers. 

KPDC Project 
Manager: Review 
contractor 
employee records. 

At least 50% of total direct 
and in-direct casual unskilled 
labour during construction of 
the plant site and T-line is 
hired locally.  KPDC and 
operators to determine local 
employee requirements 
during operational phase. 

24 Plant / TL C 

Non-gender 
sensitive 
workplace 
environment. 

Lockable, clean and well-lit toilet 
and changing facilities will be 
maintained to promote the security, 
privacy and sanitary needs of both 
women and men. 

Contractor HSE 
officer, ERCU 
HSE 
coordinators. 

ERCU HSE 
Coordinators: 
Review site HSE 
report and site 
photos. 

Complaints received by 
female employees regarding 
security and privacy concerns 
to be dealt within within 24 
hours. 

25 Plant / TL C Pressure on 
health facilities. 

Establishment of first aid health post 
at plant sites and provision of 
weekly site HSE briefings. 

Contractor HSE 
officer, ERCU 
HSE 
coordinators. 

ERCU HSE 
Coordinators: 
Review HSE 
Report and HSE 
Briefings Reports. 

Zero cases referred to local 
clinics or hosputals that can 
be effectively treated at 
health post (eg, first aid, 
minor ailments). 

25 Plant / TL C 

Dust nuisance / 
impact on flora 
and fauna from 
on-site activity 

Minimise land clearance and 
exposed surfaces within the plant 
boundary / T-Line Wayleave. 
During site clearance top soil will be 
preserved in a designated area, 
protected from surface water runoff, 
for use in the revegetation and 
landscaping of the plant site and 
disused tracks at the end of 
construction works. 

All Contractors 

Contractor HSEO's 
- Plan and map 
planned clearance 
so vegetation 
clearance is 
minimized. 
- Daily supervision 
of clearance. 
 
HSE Committee 
Meetings. 

Demarcated areas to be left 
intact to be mapped 
Areas for soil storage to be 
demarcated. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

26 Plant  C 
Dust nuisance 
from on-site 
activity. 

Storage of materials within 16 ha 
demarcated area for re-use to 
reduce vehicular movement and 
land clearance. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
- daily recording in 
site log of visual 
dust levels.   
- submission of 
weekly report to 
ERCU HSE of any 
non-compliance. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of dust 
nuisance. 

27 Plant  C 
Dust nuisance 
from vehicular 
movement. 

The main access road will be hard 
standing to minimise dust. Access 
road to Mpolongwe site will be 
sprayed with water to minimise dust 
generation as necessary until hard 
standing has been constructed.  
Daily inspections will be undertaken 
to ensure roads are swept or 
sprayed. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
- daily recording in 
site log of visual 
dust levels.   
- submission of 
weekly report to 
ERCU HSE of any 
non-compliance. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of dust 
nuisance. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

28 Plant / TL C 
Dust nuisance 
from on-site 
activity 

Once works are complete disused 
access roads and bare areas will be 
re-vegetated with soil and 
vegetation salvaged during 
construction works and/or areas will 
be ripped to encourage re-growth. 

All Contractors 

Contractor HSEO's-
weekly records 
following 
completion, as 
necessary - 
submission of 
weekly report to 
ERCU HSE HSE 
Committee 
Meetings. 

Revegetation of disused 
areas to be recorded on map 
periodically. 

29 Plant  C 
Dust nuisance 
from vehicular 
movement 

Implement and sign speed limit 
restriction of 10km on access road 
and within plant boundary.  Speed 
humps to also be constructed.  
These are measures inline with 
KPDC practice on other sites. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
 - to record any 
persons not 
adhering to speed 
limit in site log.  
Offenders to be 
reported to ERCU 
HSE 

Vehicles adhering to speed 
limit with non-adherences 
being reported in site log. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

30 Plant / TL C 

Dust nuisance 
from on-site 
activity / Surface 
water siltation / 
impact to flora and 
fauna  

Control dust blow and soil erosion 
from earthworks by ensuring that: 
-  completed earthworks are 
adequately compacted, landscaped, 
revegetated with local flora salvaged 
from site clearance or covered with 
hard standing. 
- Major earthworks have adequate 
drains diverted to settlement ponds 
prior to discharge into the 
environment. 
- Grass mats, crushed rock, 
aggregate covering or geotextiles  
are used to protect earth slopes . 
- Silt fences are installed at the 
down-slope extremes of the site 
working area as necessary. 

All Contractors 

Contractor HSEO's 
- daily recording in 
site log of visual 
dust levels.   
- daily earthworks 
inspection 
(checking silt 
fences, drains, etc) 
- submission of 
weekly report to 
ERCU HSE of 
clearance dates, 
and any non-
compliance. 
 
HSE Committee 
Meetings. 

For dust, if complaints 
received dealt with on day 
and action recorded.  Within 
6 months to be zero 
recording of dust nuisance. 
No evidence of siltation of 
surface water courses. 
Siltation fences in good 
working order. 

31 Plant / TL C 
Dust and Noise 
nuisance from on-
site activity. 

Maintenance of Community record 
for comments and complaints. All Contractors 

Contractor HSEO's 
- Maintenance of 
community record. 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints.. 
HSE Committee 
Meetings. 

Complaints received to be 
dealt with on day and action 
recorded.  Within 6 months to 
be zero recording of dust and 
noise nuisance. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

32 Plant / TL C/O Vehicle exhaust 
emissions. 

All site vehicles and equipment to be 
maintained and in good working 
order. 
Vehicles / machinery will undergo a 
pre-controlled check prior to 
entering the site.    
Preference to be placed on the use 
of vehicles and equipment with low 
emissions during procurement and 
within construction contracts. 

All Contractors 

Contractor HSEO's 
to keep written 
maintenance 
records  
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

All vehicles to have up to 
date maintenance records. 

33 Plant  C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Following completion of construction 
works, temporary drains and 
settlement ponds to be filled, 
profiled and revegetated.  
Permanent drains to be constructed 
from concrete and be fitted with 
adequate oil and silt traps. 

Power Plant and 
Substation 
Contractors 

One-off check once 
completed by 
ERCU HSE. 

Plant drainage to be installed 
as per design. 

34 Plant/TL  C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Latrines fitted with septic tanks will 
be installed for workers and will be 
at least 100m away from the 
Manyinga or Gongoyima streams. 
Septic tanks to be emptied regularly 
Portable toilets will be made 
available for construction workers on 
the T-Line.  All sewerage will be 
collected and disposed of by a 
registered contractor at a municipal 
sewerage facility. 

All Contractors 

Contractor HSEO's 
- Inspection prior  
to construction  
- Records of septic 
tank emptying to be 
recorded. 
 
HSE Committee 
Meetings. 

No latrines within 100m of 
watercourses. 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

35 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Safe storage of chemicals, in line 
with AES H&S Plan  and relevant 
Materials Safety Data Sheets 
(MSDS) 
Spills to be addressed in line with 
AES H&S Plan. 

All Contractors 

Contractor HSEO's 
- daily inspection of 
storage systems.   
- submission of 
weekly report to 
ERCU HSE of any 
spillages and 
actions taken. 
 
HSE Committee 
Meetings. 

Spills/leaks of fuel, oil 
lubricants or hazardous 
liquids to be recorded and 
dealt within on the same day.   

36 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

No washing of project vehicles or 
equipment will be allowed onsite 
(unless within a designated area) or 
within any watercourse. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of any 
non-compliance. 

 
HSE Committee 
Meetings. 

No vehicles washed outside 
designated areas or in 
watercourses. 
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Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

37 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

No maintenance of vehicles or 
equipment will be allowed onsite 
unless authorised by the KPDC HSE 
manager and then only inline with 
the AES H&S plan.  Any onsite 
maintenance should be undertaken 
using portable drip trays or in an 
area with impermeable flooring and 
bunding to collect any oil spillage.  

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of non-
compliances and 
actions taken. 

 
HSE Committee 
Meetings. 

All maintenance of vehicles in 
line with H&S Plan. 

38 Plant  C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Ensure pipework constructed above 
ground as per design to allow 
inspection. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
- daily check and 
recording of any 
spills etc in site log.  
Leaks to be dealt 
with in line with 
AES H&S Plan 
spills procedures. 
 
HSE Committee 
Meetings.  

Leaks to be reported and 
dealt with within 3 hours of 
being identified. 

39 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Ensure transformers constructed as 
per design with impermeable 
sumps/catch pits. 

All Contractors 
Once off check 
once completed by 
ERCU HSE. 

Compliance with detailed 
design - Transformers in 
catch pits with sumps. 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

Number Project 
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Project 
Phase Impact Mitigation Measures / Actions Mitigation 
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40 Plant  C 
Reduction in 
surface water 
resources. 

Boreholes for construction water 
supply will be drilled as soon as 
practicable to reduce the reliance on 
surface water abstraction.  Surface 
water abstraction will be minimised 
where feasible. 

Power Plant and 
Substation 
Contractors 

Once off check 
once completed by 
ERCU HSE 
Surface Water use 
to be recorded. 

Borehole sunk and 
operational No use of surface 
water by construction month 
6. 

41 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

Engines will not be allowed to run 
idly. All machine operators / drivers 
will be instructed to switch their 
equipment/machines off when not in 
use. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

No idly running engines or 
machines onsite.  If 
complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 

42 Plant  C 
Increased noise 
levels during 
operations. 

An earth bund is to be constructed 
to the south west of the plant to 
minimise noise during operations. 

Power Plant and 
Substation 
Contractors 

Once off check 
once completed by 
ERCU HSE. 

Earth bund constructed. 
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43 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

As far as practicable noisy activities 
such as cutting and grinding will be 
undertaken in an enclosure or within 
portable noise screens. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 

44 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

Prior to loading and offloading of 
vehicles a job safety analysis will be 
undertaken and loading/offloading 
will be supervised by a shift boss or 
HSE representative as necessary, to 
ensure that as far as practicable 
noisy offloading / loading is avoided. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 
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45 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

Noisy activities will be located as far 
away from receptors (houses in 
nearby villages) as practicable. 

All Contractors 

Contractor HSEO's- 
Maintenance of 
community register 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaintsHSE 
Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 

46 Plant / TL C 

Reduction in 
fauna due to 
hunting or 
consumption of 
wild animals by 
construction 
workers. 

Hunting will be discouraged in the 
project area, and construction 
workers will be discouraged from 
purchasing illegal game meat. 

All Contractors 

Contractor HSEO's 
-  submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings 

No reports of illegal hunting / 
purchase of illegal game 
meat by employees. 
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47 Plant / TL C 
Destruction of 
archaeological 
artefacts. 

An archaeologist will be present 
during site clearance and excavation 
work.  The archaeologist will have 
the power to  suspend works  if a 
significant find is discovered so an 
action programme and timescale 
can be agreed between the 
archaeologist, contractor and KPDC.  
Site clearance workers will be 
trained on what archaeological 
artefacts to look out for during 
construction by the archaeological 
team.  In the event of a chance find 
during construction works the 
archaeological team will be 
informed.  

Power Plant and 
Substation 
Contractors 

Archaeologist to 
prepare weekly 
report of any finds 
together with 
recommended 
action plan (plus 
indication of any 
delays) 
Contractor 
-Works with 
archaeological 
team during site 
clearance. 
 
HSE Committee 
Meetings. 

Record of all archaeological 
artefacts salvaged/Finds and 
actions taken. 
All actions to be undertaken 
within agreed timescale.  

48 TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

No additional or replacement 
equipment containing oil with PCBs 
will be allowed to be installed at the 
substation.  Equipment with PCB oil 
requiring removal will be transferred 
in secure transportation and stored 
in the designated AES PCB disposal 
facility awaiting disposal in line with 
AES SONEL PCB procedures (AES 
SONEL EHS Manual).  All 
employees handling or transporting 
equipment with oil containing PCBs 
will be provided with appropriate 
PPE and training.  

T-Line Contractor 

Contractor to 
confirm no 
additional PCB 
equipment to be 
installed. 
 
HSE Committee 
Meetings. 

No equipment containing 
PCBs to be used in additional 
or replacement equipment. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

49 TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Soil around equipment containing 
PCB oil will be tested for PCB 
contamination.  If PCBs are found, 
soil will be removed for disposal in 
line with AES SONEL PCB disposal 
procedures (AES SONEL EHS 
Manual). 

T-Line Contractor 

Contractor to test 
for PCB 
contamination if 
suspected. 
 
HSE Committee 
Meetings. 

No equipment containing 
PCBs. 

50 TL C 

Soil / Flora and 
Fauna 
disturbance due to 
land clearance 

Where feasible installation of 
powerlines will be undertaken above 
existing vegetation.  Only vegetation 
above 2m will be cleared. 

T-Line Contractor 

Contractor HSEO's 
-Daily works 
inspection 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

Vegetation to be maintained 
below 2m. 

51 TL C 

Soil / Flora and 
Fauna 
disturbance due to 
fire 

During way-leave clearance, large 
trees and woody material will be 
placed in designated areas for use 
by local people.  A fire risk 
assessment of organic material will 
be undertaken following the 
completion of each powerline 
section.  If the risk of fire is deemed 
to be high, organic material will be 
collected and disposed of in line with 
the Project  waste management 
plan. 

T-Line Contractor 

Contractor HSEO's 
-Daily works 
inspection 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

No fires within wayleave. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

52 Plant / TL C/O 

Increased road 
traffic between 
Douala and Kribi 
resulting in 
congestion. 

A designated route will be selected 
for project vehicles from Douala to 
Kribi, which avoids town 
centres/busy roads as far as 
practicable.  

All Contractors / 
KPDC 

HSE Committee 
Meetings. No complaints from Public. 

53 Plant / TL C 

Increased 
congestion due to 
bulky good 
transportation. 

Police and relevant authorities will 
be made aware of bulky goods 
movement.  All abnormal loads will 
be escorted and clearly 
flagged/signalled.  Where possible 
bulky goods will be transported 
during off peak hours. 

All Contractors / 
KPDC 

Contractor 
HSEO'ss  
- to advice ERCU 
HSE in writing of all 
bulky goods vehicle 
movements. 
 
HSE Committee 
Meetings. 

All bulky vehicle movements 
logged, including precautions 
undertaken. 

54 Plant / TL C 
Increased 
congestion due to 
worker traffic. 

Buses will be provided for 
construction workers, from Edéa, 
Kribi and villages en route. 

All Contractors 

Contractor 
HSEO'ss  
- to advice ERCU 
HSE of number of 
buses and 
movements. 
 
HSE Committee 
Meetings. 

Bus transportation to be 
provided to all employees in 
area. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

55 Plant / TL C/O 

Increased risk of 
accidents  to 
pedestrians and 
road users due to 
increased traffic.  

Drivers will be provided with 
defensive driving training (in line 
with the AES Safety and Health 
Plan) which includes safety 
precautions, vehicle maintenance 
and adherence to speed limits, 
especially in built up areas. 
A corporate road safety awareness 
campaign will be undertaken during 
construction, which will include 
project affected villages and schools 
in the area. 

All Contractors / 
KPDC 

Contractor 
HSEO'ss 
- To record and 
provide copies to 
ERCU HSE of all 
drivers trained 
- KPDC to maintain 
record of 
awareness 
campaign 
implementation. 

All drivers trained 
Awareness training to be 
implemented within 2 months 
of starting construction, with 
periodic review.  

56 Plant / TL C/O 

Increased risk of 
accidents  to 
pedestrians and 
road users at site 
access. 

The Mpolongwe plant site junction 
will be designed and maintained to 
ensure adequate visibility. 

All Contractors / 
KPDC 

ERCU HSEOnce 
off check  following 
construction.2 
Checks per year 
during rainy 
season. 

Junction with good visibility. 

57 Plant / TL C 

Increased risk of 
accidents  to 
pedestrians and 
road users due to 
increased traffic.  

Sign posts alerting vehicles on the 
Edea-Kribi road of the approaching 
Mpolongwe plant site junction will be 
erected 100m north and south of the 
junction on the main Edea – Kribi 
road. 

All Contractors 

Contractor HSEO's 
- daily inspection of 
signage  
 
HSE Committee 
Meetings 

Signage adequate. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

58 Plant / TL C 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
increased traffic.  

Sign posts alerting vehicles on the 
Edea-Kribi road of any works near 
or on the road will be erected and 
vehicle marshalling undertaken as 
necessary. 

All Contractors 

Contractor HSEO's 
- daily inspection of 
signage.  
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

Signage adequate. 

59 Plant / TL C 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
increased traffic.  

As part of the regular consultation 
and disclosure program, local 
people will be informed of the 
increased traffic and risks 
associated. 

All Contractors 
Records of all 
relevant 
consultations. 

Inclusion within 
implementation of 
consultation program. 

60 Plant / TL C/O 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
inappropriate 
driving. 

Drivers will have to adhere to a no 
drugs / alcohol policy (in line with 
AES Safety and Health Plan).  
Anyone found under the influence of 
illegal drugs or alcohol will be 
suspended immediately, and if 
caught a further time will have their 
contract terminated. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily monitoring of 
drivers. 
- submission of 
weekly report to 
ERCU HSE of non 
compliances. 
 
HSE Committee 
Meetings. 

No drivers under the 
influence of drugs or alcohol. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

61 Plant / TL C/O 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
reversing from 
plant onto main 
road.  

Adequate space onsite will be 
provided to heavy goods vehicles to 
turn around on site.  No reversing of 
vehicles onto the main road will be 
allowed unless marshalled. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection of 
onsite spaces  
- submission of 
weekly report to 
ERCU HSE of non 
compliances. 
 
HSE Committee 
Meetings. 

No accidents due to HGV 
reversing onto road. 

62 Plant / TL C/O 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
increased traffic 
breakdowns. 

Any breakdown / abnormal use of 
main roads by vehicles will be 
clearly marked and oncoming traffic 
marshaled as appropriate. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliances. 
 
HSE Committee 
Meetings. 

All project breakdowns to 
adhere to mitigation action. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

63 Plant / TL C/O 

Increased risk of 
accidents 
involving 
hazardous goods. 

Hazardous goods transportation will 
be undertaken in line with AES 
Safety and Health Plan and relevant 
MSDS. 

All Contractors / 
KPDC 

Contractor 
HSEO'ss  
- to advice ERCU 
HSE in writing of all 
bulky goods vehicle 
movements 
- ERCU HSE to 
approve hazardous 
goods movements 
HSE Committee 
Meetings. 

All hazardous goods 
movements to be logged and 
recorded. 

64 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Investigate measures to minimise 
waste generated by the Project 
prioritising actions to prevent, 
reduce, re-use and recycle waste. 

All Contractors / 
KPDC 

Contractor HSEO's 
- to inform ERCU 
HSE of any new 
measure being 
implemented. 
 
HSE Committee 
Meetings. 

Number of measures to 
reduce waste implemented 
by contractor. 

65 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Bins marked and colour coded will 
be placed under shelter at strategic 
areas of the plant site and 
Mangombe substation construction 
areas.  For the T-Line waste will be 
collected in mobile bins for transfer 
to the main designated waste point. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties.  
 
 
HSE Committee 
Meetings. 

Bins made available.  
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

66 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Ordinary Waste (waste generated 
by normal activities) will be 
separated into: (Organic and 
vegetable waste), Non Recyclable 
Plastic, and Non-treated wood in 
line with AES SONEL HSE Manual. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties.  
 
 
HSE Committee 
Meetings. 

Provision of adequate waste 
disposal facilities, 

 
All waste separated. 

67 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Organic and vegetable waste will be 
composted for use in future 
revegetation in a designated area 
away from sensitive receptors and 
secure from vermin. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliance. 
 
HSE Committee 
Meetings. 

Compost pits in designated 
areas. 

68 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Non-recyclable plastic will be stored 
clearly marked bins and collected by 
a licensed waste disposal contractor 
(for the T-Line plastic waste to be 
transferred to a main waste point). 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliance. 
 
HSE Committee 
Meetings. 

All site clean and tidy – all 
plastic waste collected. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

69 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

All industrial waste (as classified in 
the AES SONEL Waste 
Management Program) will be 
contained in a secure, sheltered 
area fitted with impermeable flooring 
and bunding.  All hazardous waste 
will be removed by a registered 
waste disposal company. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliance. 
 
HSE Committee 
Meetings. 

Bins made available.  

70 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Re-usable waste (wooden poles, 
tyres and non contaminated metals) 
will be stored in a designated area 
either sold or made available to the 
general public for re-use. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties. 
 
 
HSE Committee 
Meetings. 

All reusable waste in 
designated areas. 

71 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Waste to be managed by 
implementation of existing AES HSE 
Manual.  All employees and 
contractors will be made aware of 
the Waste Management Program 
through inductions and weekly 
toolbox talks as necessary. 

All Contractors / 
KPDC 

Contractor HSEO's  

- indication of 
inductions 
undertaken. 

 

HSE Committee 
Meetings. 

Included in induction. 
program and all employees 
inducted. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

72 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Medical waste generated on site will 
be collected in secure containers 
and transferred to a certified medical 
waste facility for incineration. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

Secure medical waste 
containers made available. 

73 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

The licensed waste collection 
contractor will weigh waste collected 
and provide records to the 
Contractor HSEOs. 

Waste Collection 
Contractor  

Contractor HSEO's 
- submission of 
weekly report to 
ERCU HSE of 
amount of waste 
collected. 

All waste collected weighed. 

74 Plant  O 

Reduced local air 
quality due to 
emissions from 
the power plant 

Ensure power plant is working as 
per design.  

ERCU HSE 
Coordinator 

Approved 
contractor / Trained 
KPDC personnel.   
Stack emissions to 
be evaluated via 
surrogate 
monitoring, annual 
flue gas sampling 
and ambient 
measurements 
(see Section 6).  
Records to be 
recorded. 

Meet emission guidelines – 
World Bank Pollution 
Prevention and Abatement 
Handbook (1998) – Thermal 
Power Guidelines for New 
Plants. 
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Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

75 Plant  O 

Reduced Local air 
quality due to 
emissions from 
the power plant. 

KPDC will investigate ways in which 
to take advantage of the Clean 
Development Mechanism through 
carbon offsetting.  

ERCU HSE 
Coordinator 

KPDC 
World Bank 
Environmental 
Health and Safety 
Guidelines, April 
2007 - Carbon 
Dioxide estimation 
undertaken 
annually. 

Annual carbon dioxide 
emissions evaluated. 

76 Plant  O 

Fugitive gas 
leaks, excess 
noise, air 
emissions due to 
faulty equipment. 

The plant will be maintained on a 
regular basis as outlined in the 
Standard Operating Procedures for 
the Plant.  

Plant Manager 

ERCU HSE 
Coordinator  
- Maintenance logs 
recorded. 
- Noise levels 
monitored as part 
of Occupational 
Health and Safety 
monitoring. 

Plant working as per design. 

77 Plant  O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Drains, oil and silt traps at the power 
plant and substation will be cleaned 
and maintained as necessary. 

ERCU HSE 
Coordinator 

ERCU HSE 
Coordinator  
- Drains inspected 
on a monthly basis.  

Meet surface water effluent 
guidelines - World Bank 
Pollution Prevention and 
Abatement Handbook (1998) 
– Thermal Power Guidelines 
for New Plants. 
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Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

78 Plant  O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Septic tanks will be emptied on a 
regular basis by a licensed 
contractor for transfer to a municipal 
sewerage facility.   

ERCU HSE 
Coordinator 

ERCU HSE 
Coordinator 
- Records of septic 
tank emptying to be 
recorded. 

Septic tank emptying records 
to be filed. 

79 Plant  O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

All hazardous materials to be 
handled and stored in line with AES 
H&S Plan. 

ERCU HSE 
Coordinator 

Daily checks by 
relevant security / 
site personnel. 

Spills/leaks of fuel, oil 
lubricants or hazardous 
liquids to be recorded and 
dealt within on the same day.  

80 Plant / TL O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Transformers will be located within 
catch pits fitted with impermeable 
sumps and bunding.  Transformers 
will be inspected weekly for spills. 

ERCU HSE 
Coordinator 

Daily check by 
KPDC security 
Quarterly  ERCU 
HSE Audits  

Spills/leaks of fuel, oil 
lubricants or hazardous 
liquids to be recorded and 
dealt within on the same day.  

81 Plant  O 
Reduction in 
surface water 
resources. 

Mpolongwe site water supply will be 
from boreholes.  No surface water 
abstraction will be allowed, except 
during emergency situations. 

ERCU HSE 
Coordinator 

ERCU HSE to 
monitor and record 
water use from 
boreholes on a 
Weekly basis. 

Reduce water use. 
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Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

82 Plant  O 
Reduced 
Groundwater 
Resources. 

Power plant coolant water will be re-
circulated through the plant.  
Groundwater usage will be recorded 
and actions to minimise water use 
investigated.  

ERCU HSE 
Coordinator 

ERCU HSE to 
monitor water use 
on a monthly basis. 

Reduce water use. 

83 Plant  O 

Increased noise 
levels due to Gas 
Reciprocating 
Engines at Gas 
Plant. 

Sound attenuation devices will be 
inspected and maintained in 
according with Standard Operating 
Procedures for the Plant. 

ERCU HSE 
Coordinator 

Occupational 
Health and Safety 
(OHS) noise 
monitoring 
Quarterly  ERCU 
HSE Audits.  

Operating in line with design 
standards.   

84 Plant / TL O 

Contamination of 
the environment 
due to use of 
herbicides. 

No herbicides will be used to control 
vegetation along the T-Line, unless 
inline with a herbicide management 
plan which would be need to be 
developed in line with IFC 
Performance Standard 3.  

ERCU HSE 
Coordinator Use of herbicides. No herbicides used. 

85 TL O 

Public concerns 
regarding 
electromagnetic 
field, 

Staff involved in line planning, 
survey and construction will be 
instructed in the effects of 
Electromagnetic Fields as set out 
within the ESIA for the Kribi Power 
Project and therefore be in a 
position to answer questions from or 
provide information to members of 
the public as required. 

ERCU HSE 
Coordinator 

Number of staff 
inducted 

All ERCU staff able to answer 
enquiries from the public on 
electromagnetic fields. 
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APPENDIX C  EMISSION CALCULATIONS  

 

Baseline Calculations 

(1) Calculating Emissions from Stationary Fuel Consumption 

Gross engine 
power (kW) No. engines Total engine 

power (kW) 
Operating 

hours (h/year) 
Output 

(kWh/year)* 
Gross heat 

rate (kJ/kWh) 
Energy use 

(kJ/year) 

16,621 13 216,073 8,760 1,703,519,532 7,886 1.3434E+13 

LHV gas 
(kJ/kg) 

Gas fuel use 
(kg/year) 

Gas fuel use 
(tonne/year) 

Factor (t CO2 
per t fuel) 

Factor (t CH4 
per t fuel) 

Factor (t N2O 
per t fuel) 

Emissions 
(tCO2e/year) 

48,828 275,128,103 275,128 2.693 0.000048 0.000005 741,551 

*Assuming 90% capacity 

(2) Calculating Emissions from Mobile Fuel Consumption 

Round trip 
length (km) 

Bus (round 
trips/day) Bus (km/day) Bus (km/year) Other (round 

trips/week) 
Other 

(km/week) 
Other 

(km/year) 

18 3 54 19,710 1 18 936 

Total 
(km/year) 

Av. Fuel use 
(litre/100 km) 

Av. Fuel use 
(litre/km) 

Total fuel use 
(litre/year) 

Factor (GJ per 
litre fuel) 

Factor (kg 
CO2 per GJ) 

Emissions 
(tCO2e/year) 

20,646 65 0.65 13,419.9 0.03710 74.010 37 
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Project calculations  

 

(1) Calculating Emissions from Stationary Fuel Consumption 

Gross engine 
power (kW) No. engines Total engine 

power (kW) 
Operating 

hours (h/year) 
Output 

(kWh/year)* 
Gross heat 

rate (kJ/kWh) 
Energy use 

(kJ/year) 

16,621 20 332,420 8,760 2,620,799,280 7,886 2.06676E+13 

LHV gas 
(kJ/kg) 

Gas fuel use 
(kg/year) 

Gas fuel use 
(tonne/year) 

Factor (t CO2 
per t fuel) 

Factor (t CH4 
per t fuel) 

Factor (t N2O 
per t fuel) 

Emissions 
(tCO2e/year) 

48,828 423,274,005 423,274 2.693 0.000048 0.000005 1,140,849 

*Assuming 90% capacity 

(2) Calculating Emissions from Mobile Fuel Consumption 

Round trip 
length (km) 

Bus (round 
trips/day) Bus (km/day) Bus (km/year) Other (round 

trips/week) 
Other 

(km/week) 
Other 

(km/year) 

18 4 72 26,280 1 18 936 

Total 
(km/year) 

Av. Fuel use 
(litre/100 km) 

Av. Fuel use 
(litre/km) 

Total fuel use 
(litre/year) 

Factor (GJ per 
litre fuel) 

Factor (kg 
CO2 per GJ) 

Emissions 
(tCO2e/year) 

27,216 65 0.65 17,690.4 0.03710 74.010 49 
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APPENDIX D  MEETING INVITATION LETTERS 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

APPENDIX E  REGISTER OF ATTENDEES  
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APPENDIX F  MEETING MINUTES 
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APPENDIX G  SAFEX CONSULTATION REPORT
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APPENDIX H  CONSOLIDATED ESMP 
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APPENDIX A  APPROVED PROJECT TERMS OF REFERENCE AND APPROVAL 
LETTER 
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REPUBLIQUE DU CAMEROUN
Paix - Travail- Patrie

REPUBLIC OF CAMEROON
Peace • Work - Fatherland

MINISTERE DE L'ENVIRONNEMENT, DE LA PROTECTION
DE LA NATURE ET DU DEVELOPPEMENT DURABLE

MINISTRY OF ENVIRON MENT, PROTECTION OF
NATURE AND SUSTAINABLE DEVELOPMENT

CABINET DU MINISTRE MINISTER'S CABINET

-lA) ù 0 9 9UMINEPDED/CAB~T-
Yaoundé, le 2? l1AE 2013

Réf: VIL n° AS CE JB 1 KPDC/n° 0396 - 13 du 06 Mai 2013 LE MINISTRE
r-- Objet: Termes de référence de l'étude d'impact A

environnemental et social du projet d'extension
de la Centrale à Gaz de Kribi.

Monsieur le Directeur Général
de la société KPDC
BP : 4077 ;
Tel/Fax: 33421553/33438793

DOUALA

Monsieur le Directeur Général,

J'ai l'honneur d'accuser réception de votre correspondance de référence et d'objet -visés en
marge.

L'examen desdits termes de référence n'a suscité aucune observation particulière et ceux-ci
reçoivent mon approbation. Les termes de référence ainsi approuvés tiennent lieu de prescriptions du
cahier de charges stipulées à l'article 17 alinéa 1 de la Loi n096/12 du 05 août 1996 portant loi cadre
relative à la gestion de l'environnement.

Je vous rappelle toutefois que le rapport d'étude d'impact environnemental et social est
désormais soumis accompagné de la version électronique sur CD-Rom, en fichier PDF.

Veuillez agréer, Monsieur le Directeur Général, l'assurance de ma parfaite considération.

e l\'linist e Délég €

Dr. N. NA AROUBA AR O,}ALLOH

...•.- .•.-
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1. INTRODUCTION 

Kribi Power Development Company (KPDC), an AES affiliate, is currently completing the 

commissioning of a 216 MW gas fired power plant located in Mpolongwe (near Kribi, 

Republic of Cameroon), and the commercial operation date is scheduled on April 30, 2013. 

This plant (Kribi power plant) will contribute to resolve the energy deficit in the Southern 

Interconnected Grid (SIG) experienced these last years, and particularly during the first 

months of 2013. Because of the delay anticipated in the construction of the ongoing hydro 

projects (Lom Pangar and Memve’ele), the Government of the Republic of Cameroon 

requested KPDC to initiate the extension of the Kribi power plant from 216 to 330 MW, to be 

commissioned by January 2015. KPDC is therefore investigating the feasibility of this 

expansion project that has been identified as the least cost option in the medium-term 

strategic development programme.  

In line with the national environmental regulations and international standards, KPDC has 

screened the proposed expansion project and identified the need for a new Environmental and 

Social Impact Assessment (ESIA). Therefore, KPDC has elaborated these Terms of Reference 

(ToR) for submission to approval of the Ministry of Environment, Nature Protection and 

Sustainable Development and the international financing parties involved in the expansion 

project. 

2. PROJECT SUMMARY 

2.1. THE ELECTRICITY SECTOR 

The electricity infrastructure in Cameroon is dominated by the Southern Interconnected Grid 

(SIG). There are also two independent grids (northern and eastern) as well as a significant 

number of off-grid ‘remote’ generating stations supplying power to small cities. Generation 

within the SIG is predominately produced from hydro facilities. The two main hydro plants 

are located at Songloulou and Edéa on the Sanaga river, and Both, with their 665 MW 

installed capacity, generate around 90% of the power requirements of the SIG. Because of the 

large variability of natural flows on the Sanaga river (over 6000 m3/s during the wet season 

and less than 100 m3/s during the dry season), three upstream storage dams have been built 

with a combined storage capacity of 7.6 billion m3,  and provide regulated flows during the 

dry season necessary to increase the producible capacity. In addition to the hydro facilities, 

there are existing HFO and LFO fired thermal plants with a total installed capacity of circa 

250 MW that provide additional power to the SIG mainly for peaking and system security.  

An emergency thermal program (PTU) consisting of 100 MW stand-by capacity fired with 

LFO was developed by the Government to provide peaking capacity during the dry seasons in 

2012 and 2013 due to delay in commissioning the Kribi gas fired power plant. Kribi, with its 

216 MW under commissioning, will provide cheap base and peak load capacity to the system 

and contribute to face the 6 – 8% yearly demand increase and thus avoid in short-term the 

load shedding during the next 2 dry seasons. Various hydro projects, including Lom Pangar 

reservoir dam (with a storage capacity of 7 billion m3, will provide regulated flows to the 

Sanaga river leading to around 150 MW producible capacity in Edéa and Song Loulou during 

the dry season) and Memve’ele (200 MW hydro plant), are under construction and will help 

in medium term to resolve the energy deficit in the system. 
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The entire system is operated by AES SONEL, a Cameroonian company 56% owned by The 

AES Corporation (a US registered company) and 44% by the Government of Cameroon. The 

current ownership structure is the result of a partial privatisation which occurred on 18 July 

2001. The energy produced from Kribi (existing and expansion projects) will be therefore 

sold by KPDC to AES SONEL under a PPA. 

2.2. EXPANSION PROJECT DESCRIPTION 

2.2.1. Technical description 

The existing 216 MW Kribi power plant is constructed in a 16 ha site and equipped with 13 

dual-fuel gas engines of 16.6 MW each, manufactured by Wartsila. 

In order to ensure good synergy with the existing equipment, it is anticipated to equip the 

expansion project with gas engines of the same type or similar for a total of 114 MW. 

A 225 kV, double circuit transmission line was constructed with the existing plant, and its 

transmission capacity was designed to carry up to 350 MW per circuit. It will therefore not be 

necessary to build a new transmission line for the expansion project.  

Also, the gas production and delivery facilities were designed to be able to supply sufficient 

gas up to 330 MW (or more), therefore limited to no additional investment will be needed on 

the gas supply side. 

2.2.2. Plant technology and Fuel 

Plant technology and fuel assessment for the expansion power plant shall be included in the 

ESIA. Alternatives to be evaluated shall include the reciprocating engines of the same type as 

for the existing plant, and similar types of reciprocating engines from the same and other 

suppliers, OCGTs and CCGTs. The primary fuel to be considered shall be the natural gas, and 

gas oil in case of dual-fuel configuration. The rationale for selecting the preferred technology 

shall be developed, and selection criteria shall include engines performance (output and heat 

rate) as well as noise level and emissions.  

2.2.3. Expansion project location  

The expansion project will be located within the current 16 hectares power plant site at 

Mpolongwe 2 (Kribi). This site, acquired during the existing project, is owned privately by 

KPDC, therefore no land expropriation will be necessary because of the expansion project. 

Two alternative locations will be evaluated within the site against the technologies selected. 

The expansion site will be physically isolated with the plant in operation during the 

construction activities in order to avoid any disturbance to the operation. 

3. PURPOSE OF THE TERMS OF REFERENCE 

The purpose of these ToR is to evaluate the environmental and socio-economic impacts of 

project-related activities during the construction and operation of the expansion project, and 

propose adequate mitigation measures.  
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4. LEGAL FRAMEWORK, REGULATORY AND CORPORATE REQUIREMENTS 

4.1. INTRODUCTION 

In Cameroon, environment is managed by the law No. 96/12 dated August 5th, 1996 relating 

to the Environmental Management in Cameroon with subsequent Decrees of application and 

Rules. The key ESIA legislation is the recently promulgated Decree No. 2013/0171 of 

February 14th, 2013, which defines the process for undertaking an ESIA.  

In addition to the national regulatory requirements, the ESIA process for the expansion 

project will be consistent with all relevant international standards and requirements. These 

include the IFC Performance Standards (January 2012), the World Bank Environmental, 

Health, and Safety Guidelines (including but not limited to) the Environmental, Health, and 

Safety Guidelines for Thermal Power Plants of December 19, 2008”, the AfDB policies, and 

the European Union (EU) policies – in particular the latest Best Available Techniques 

Reference Document (BREF). Furthermore, the ESIA will be guided by international best-

practices and where appropriate, due reference will be made to international standards in 

order to establish a regulatory framework for the expansion project that is in line with local 

and international requirements. 

4.2. THE ESIA PROCESS 

To address potential impacts associated with the expansion project and the issues and 

concerns raised by stakeholders, an ESIA will be prepared that will: 

• Identify and clarify the key issues to be addressed; 

• Meaningfully engage stakeholders throughout the expansion project, to ensure the 

public’s view on the project are taken into consideration by decision-makers. 

The Cameroon’s regulations as defined in ESIA Decree No 2013/0171 dated 14th February 

2013 require a two-stage process to the ESIA:  

The first stage consists of the elaboration of Terms of Reference (ToR) to be submitted to the 

approval of the Ministry in charge of environmental matters. These ToR are reputed to have 

been approved if the administration remains silent after 30 days from receipt. 

After approval of the ToR, a simplified or detailed Environmental and Social Impact 

Assessment (ESIA) depending on the category in which the project has been classified will be 

conducted. During this phase, the baseline environment will be set, the potential impacts 

(including cumulative effects) identified and assessed in detail for their significance , , and 

mitigation measures that could minimize negative impacts and / or enhance benefits proposed. 

An Environmental and Social Management Plan (ESMP) will also be prepared to guide 

environmental and social management issues during all phases of the project and will include 

the Emergency Response Plan and the Monitoring Plan. 

5. THE ESIA SCOPE OF WORK 

5.1. OBJECTIVES OF THE STUDY 

KPDC will assign an internationally reputed consulting firm to conduct environmental and 

social impact studies and investigations to a standard suitable to obtain the Certificate of 
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Conformity from the Ministry in charge of the environment, and lenders support as well as 

stakeholder approval/support for construction and operation of the proposed extension of 

existing power plant.  

The approved terms of reference and scope of work will result in an Environmental and 

Social Impact Assessment (ESIA) and an Environmental and Social Management Plan 

(ESMP) for the project implemented to a standard and quality that will satisfy the local legal 

requirements and multilateral lenders such as the World Bank, IFC, EIB and AfDB. The 

ESMP shall be developed for all phases of the expansion project including the construction, 

operation and decommissioning phases. A cost estimate for implementation of the ESMP (if 

any) shall be included in the ESMP. 

5.2. SCOPE OF THE STUDY 

The scope of work will mainly consist of the revision of the existing ESIA taking into account 

only the increase in operational capacity from 216 MW to 330 MW. The ESIA will also take 

into account the cumulative environmental, social, health and safety impacts of the increase in 

operational capacity from 216 MW to 330 MW and will address any potential impacts that 

could result from the associated facility ( if any), or if there are no anticipated impacts, this 

shall be stated. 

The following aspects will be addressed in the new ESIA: 

5.2.1. Air Quality  

 

• Review of air quality sensitive receptors and baseline air quality data collected for 

assessment of the existing project  

 

• Qualitative review of construction phase dust emissions while the existing plant is 

operating  

 

• Dispersion modeling of emissions to air from the stacks of the expansion project, to 

predict the change in ground level pollutant concentrations in the vicinity of the 

facility. The dispersion modeling shall also be done for the whole plant (existing and 

expansion) to assess the cumulative ambient air quality 

 

• Production of a technical assessment report  

5.2.2. Green House Gases  

 

The potential emissions of Green House Gases (GHG) for the expansion project shall be 

calculated and reported in accordance with the requirements of the IFC Performance 

Standards (January 2012). The cumulative impact with the existing plant will also be 

evaluated. 

5.2.3. Noise  

 

• Review of noise sensitive receptors and any baseline noise data collected since the 

initial assessment  

 

• Noise predictions from the existing operational power station 
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• Cumulative noise assessment from the existing and projected power stations during 

the construction and operational phases 

 

• Assessment against relevant noise criteria 

 

• Production of a technical assessment report.  

5.2.4. Waste Management Plan  

 

The types and quantities of waste likely to be generated in the construction phase of the 

expansion project as well as the final operational phase will be estimated based on the project 

description, and mitigation measures will be proposed based on the waste management plan 

for the project facilities.  

5.2.5. Energy and Water Efficiency Assessments  

 

These assessments will address consideration of ambient conditions in regards to energy and 

water and demonstrate how KPDC intends to apply technically and financially feasible 

resource efficiency and pollution prevention principles and techniques that are best suited to 

avoid, or where avoidance is not possible, minimize adverse impacts on human health and the 

environment. The assessments will be tailored to the expansion project as well as the existing 

plant during the lifecycle of the facility.  

5.2.6. Labour and Working Conditions Plan  
 

This plan will incorporate policies and procedures appropriate to the size of the workforce 

expected to be employed during the construction phase of the expansion project, as well as 

during full operation from 2015. The plan will set out KPDC’s approach to managing workers 

consistent with the requirements of national legislation and international standards. An 

estimate of the additional workforce during the construction and operation phases shall be 

included, with indication of origin for the majority of workers. The additional facilities 

required (toilets, changing rooms, etc.) shall also be estimated. 

5.2.7. Other Environmental and Social Impacts Review  

 

Since the expansion project will take place within the boundaries of the existing plant site, it 

is assessed that other environmental and social impacts as a result of the increase of capacity 

from 216 MW to 330 MW will be minor. However, a review of the new design and 

construction program will be conducted in order to identify any incremental effect on 

environmental impacts such as eco-service system (water etc.) and traffic, and social factors 

such as economy, social services and infrastructure. Any anticipated impacts will be captured 

in the revised ESIA.  

5.2.8. Stakeholder Consultation  

 

Information and consultation of stakeholders for the planned expansion project will be 

conducted as specified by the national regulations. During these sessions, the potential 

impacts will be presented and proposed mitigations clarified. The information from such 

consultation will be incorporated into a Stakeholder Engagement Plan and included in the 
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ESIA. The stakeholder consultation/engagement shall also be conducted to meet the IFC and 

AfDB requirements. 

5.2.9. Hazard Analysis 

 

A hazard analysis of the expansion project shall be conducted as part of the ESIA, and shall 

particularly outline the required safety buffer zone. This shall include: 

• The identification of hazard and potential consequences, estimation of the 

consequences' magnitude and frequency, and risk estimation and evaluation 

• The description of the security measures and proposal of a contingency plan for the 

construction and operation phases of the project (possible contingency situations, 

major actions to properly react to accidents, responsibilities and means of 

communications). 

5.2.10. Emergency Preparedness and Response Plan 

 

The ESIA shall include the review and update (as necessary) of the existing Emergency 

Preparedness and Response Plan. 

5.3. THE ESIA REPORT 

• An ESIA report will be prepared and submitted for review to the Ministry in charge of 

environment in order for the expansion project to obtain the Certificate of Conformity. 

The content of this report will comprise the following: 

• Executive summaries in French and English written in non technical languages 

• Description and analysis of the initial site conditions and its physical, biological, 

socio-economic and human environments 

• Description and analysis of all natural and socio cultural elements and resources that 

could be affected by the project, with justification of site selection 

• Project description and its selection amongst other alternatives  

• Review of legal and institutional backgrounds 

• Identification and evaluation of possible impacts of the project on the human and 

natural environments 

• Prescription of mitigation measures for project impacts that could have adverse 

impacts on the environment 

• Program of sensitization and information, and reports of meetings held with the 

populations, NGOs, unions, opinion leaders and other organized groups affected by 

the project 

• Environmental and Social Management Plan including the mechanism for project 

monitoring and its environment. Description of  surveillance measures aiming at 

ensuring that the proposed mitigation and enhancement measures are effectively 
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implemented during the implementation phase, and the environmental and social 

monitoring activities designed to measure shall be included, the project impacts on 

some key environmental and social components of concern evaluated, and remedial 

measures (if necessary) to be implemented. In such case, indicators, roles and 

responsibilities shall be clearly defined. The cost of such program (if any) shall be 

estimated, including the cost for environmental and social capacity building (if 

necessary). 

• Terms of reference, and the bibliography. 

5.4. IMPACT ASSESMENT METHODOLOGY 

Information on potential impacts, including potential cumulative effects generated from the 
activities required to construct, operate and dismantle the expansion project will be obtained 
from various sources, including consultation with all relevant stakeholders, documentation 
from the existing 216 MW power plant, literature and research. 

To identify and assess potential impacts associated with or resulting from the expansion 
project activities, the following steps will be followed: 

• Review of the baseline conditions with the existing power plant in operation 

• Identification  of the impacts and their sources 

• Evaluation of the impacts and classification  

• Proposition of mitigation measures (for negative impacts) and enhancement (for 
positive impacts)  

• Rating of impacts after mitigation.  
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Table B-1: Summary of Environmental Impacts from 2010 ESIA (Existing Power Plant) 

Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

Air Quality 

Plant site 

C Dust nuisance / heath 
risk 

Dust rise from on-site 
activity Local population Adverse Short-term Minor 

O Reduced local air quality Emissions from power plant 
(gas) Local population Adverse Long-term Minor 

O Reduced local air quality Emissions from power plant 
(Diesel) Local population Adverse Short-term Minor 

C Reduced local air quality Vehicle exhaust emissions Local population Adverse Short-term Insignificant 

Transmission 
line 

C Dust nuisance / heath 
risk 

Dust rise from on site 
activity Local population Adverse Short-term Minor 

C Reduced local air quality Vehicle exhaust emissions Local population Adverse Short-term Insignificant 

Surface 
Water 
Resources 

Plant site 

C/D Water quality Soil erosion  Surface water 
users Adverse Short-term Minor 

C Water quality Fuel / foul water discharge Surface water 
users Adverse Short-term Minor 

O Water quality Fuel / foul water discharge Surface water 
users Adverse Long-term Minor 

C/O Reduced surface water 
resources 

Abstraction for site water 
supply 

Surface water 
users Adverse Long-term Insignificant 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

Transmission 
line 

C/D Water quality Soil erosion  Surface water 
users Adverse Short-term Insignificant 

C/D Water quality Fuel / foul water discharge Surface water 
users Adverse Short-term Minor 

C Reduced surface water 
resources 

Abstraction for site water 
supply 

Surface water 
users Adverse Long-term Insignificant 

Groundwater 
Resources 

Plant site 

O Reduced groundwater 
resources 

Abstraction for site water 
supply 

Groundwater 
users Adverse Long-term Insignificant 

C/D Pollution of Groundwater Oil spills and foul drainage Groundwater 
users Adverse Short-term Insignificant 

O Pollution of Groundwater Oil spills and foul drainage Groundwater 
users Adverse Long-term Minor 

Transmission 
line 

C Pollution of Groundwater Oil spills and foul drainage Groundwater 
users Adverse Short-term Insignificant 

O No impacts      

Noise 
Plant site 

C Increased noise levels Construction activity at site Local residents Adverse Short-term Significant 

O Increased noise levels Turbine operation Local residents Adverse Long-term Minor 

Transmission C Increased noise levels Construction activity at site Local residents Adverse Short-term Minor 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

line O Increased noise levels Corona discharge Local residents Adverse Long-term Insignificant 

Traffic 

Douala - 
Edéa road 

C/D Increased road traffic Congestion  Local road users Adverse Short-term Minor 

C/D Increased road traffic Noise, vibration and air 
quality 

Residents near 
the road Adverse Short-term Insignificant 

C/D Increased road traffic Accident risk Local residents 
and road users Adverse Short-term Minor 

Edéa – Kribi 
road 

C/D Increased road traffic Congestion  Local road users Adverse Short-term Minor 

C/D Increased road traffic Noise, vibration and air 
quality 

Residents near 
the road Adverse Short-term Significant 

C/D Increased road traffic Accident risk Local residents 
and road users Adverse Short-term Significant 

Soils and 
Land use 

Plant site 

C/O Land take Construction of the plant 
site  land use and soils Adverse Long-term Insignificant 

C/O Soil contamination Use of fuels and oils Soils Adverse Long-term Minor 

D Soil contamination Use of fuels and oils Soils Adverse Short-term Minor 

C/D Soils erosion Construction activity Soils Adverse Short-term Minor 

Transmission C/O Land take Construction of towers  land use and soils Adverse Long-term Insignificant 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

line 
C/O Land use Change of land use in 

wayleave 
Forest areas, 
farm land Adverse Long-term Insignificant 

C Soil contamination Use of fuels and oils Soils Adverse Long-term Minor 

D Soil contamination Use of fuels and oils Soils Adverse Short-term Minor 

C/D Soils erosion Construction activity Soils Adverse Short-term Minor 

Flora and 
Fauna 

Plant site 

C/O Land take for 
construction 

Destruction of existing 
habitat Flora and fauna Adverse Long-term Minor 

C/O Noise from site activity Disturbance of wildlife Fauna Adverse Long-term Insignificant 

C Increased traffic Risk of road kills of local 
fauna Fauna Adverse Short-term Minor 

Transmission 
line 

C/O Land take for 
construction 

Destruction of existing 
habitat Flora and fauna Adverse Long-term Minor 

C/O Clearance of wayleave Alteration of existing 
habitats Flora and fauna Adverse Long-term Minor 

C Noise from site activity Disturbance of wildlife Fauna Adverse Short-term Minor 

C Increased traffic Risk of road kills of local 
fauna Fauna Adverse Short-term Minor 
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Issue Project 
Location Phase2 Impact Nature of Impact Receptor Nature1 Duration1 Significance1 

Landscape 
and Visual 

Plant site 

O Landscape character Industrial feature in rural 
setting Landscape  Adverse Long-term Minor 

O Visual amenity Industrial feature in rural 
setting Local population Adverse Long-term Minor 

Transmission 
line 

O Landscape character Additional power line Landscape  Adverse Long-term Minor 

O Visual amenity Additional power line Local population Adverse Long-term Minor 

Archaeology 
and cultural 
heritage 

Plant site and 
Transmission 
line 

C Loss of archaeological 
artefacts  N/A Adverse Long-term Minor 

1 – See Table 4.2.1 for definition 

2– Phase - C -= Construction / O = Operation / D = Decommissioning 
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Table B-2:  Summary of Social Impacts from 2010 ESIA (Existing Power Plant) 

Issue Phase1 Impact Nature of Impact Receptor Nature2 Duration2 Significance2 

Population and 
Demographics 

C 
Land requisition and 
resettlement 

Land requisition and 
resettlement 

Local 
communities 

Adverse / 
Beneficial Long-term Minor 

O Adverse Long-term Insignificant 

C/O Conflict with host population Conflict 
Host and 
resettled 
populations 

Adverse Short-term Insignificant 

C Loss of cultural property Land requisition Local 
communities Adverse Long-term Minor 

C/O In-migration STIs / Social conflict 
Local 
communities and 
contract workers 

Adverse 
Short-
term/long 
term 

Significant 

Economic 
Environment 

C Loss of Land  Acquisition of land Local PAPs2 Adverse Long-term Significant.  

C Compensation discrepancy 
through land right disputes  

Conflict/reduced social 
capital Local PAPs Adverse Medium-term Significant 

C/O Employment opportunities Increased number of jobs 
Local 
communities and 
contract workers 

Beneficial / 
adverse 

Short-
term/long 
term 

Significant 

C/O Increased National Power 
Supply 

Increased National Power 
Supply 

Local and 
national Beneficial  Long-term Significant 
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Issue Phase1 Impact Nature of Impact Receptor Nature2 Duration2 Significance2 

C/O Economic Benefits Benefits Local 
communities Beneficial Long-term Significant 

Social Services and 
Infrastructure 

C 
Pressure on health facilities Pressure on health 

facilities 

Health facilities, 
local communities 
contract staff 

Adverse Short term Significant 

O Adverse Long term Insignificant 

Electromagnetic 
Fields  (EMF)– 
Community Health 

O Electro-magnetic Fields Community Health Local 
Communities Adverse Long-term Insignificant 

All issues apply to the project footprint, i.e. both power plant and transmission line with the exception of EMF, which applies to the transmission line only 

1 – Project Affected People  

2  – see Table 4.2.1 for definition 

3 – Phase - C -= Construction / O = Operation / D = Decommissioning. 
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Table B-3: Existing Power Plant Environmental and Social Action Plan (ESAP) 

Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

1 Plant / TL PC All impacts Contractors to commit to 
implementing the ESMP. All Contractors 

KPDC Project 
Manager to ensure 
contractor 
commitment in 
tender. 

Compliance in contract. 

2 Plant / TL PC Emissions from 
power plant 

Ensure air quality abatement 
systems and stack constructed as 
per design (i.e. 20m stack heights). 

All Contractors 

KPDC Project 
Manager to ensure 
contractors confirm 
20m stack heights 
in tender. 
 
Once off check by 
ERCU HSE at 
works completion. 

Constructed as per design 
Written and approved design 
specification. 

3 Plant  PC 
Increased noise 
from reciprocating 
engine operations  

Ensure noise attenuation (sound 
wall / silencers) fitted at power plant 
as per design. 

Power plant 
Contractor 

KPDC Project 
Manager to ensure 
contractors confirm 
noise attenuation in 
tender. 

Noise attenuation as per 
design. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

4 Plant / TL PC 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge 

No Poly-Chlorinated-Byphenols 
(PCB) equipment will be installed. All Contractors 

KPDC Project  
Manager to ensure 
contractors confirm 
no PCB equipment 
to be installed in 
tender. 
 
Once off check by 
ERCU HSE at 
works completion. 

Compliance in contract.  No 
new  PCB equipment 
installed. 

5 Plant / TL PC Greenhouse gas 
emissions 

Contracts with electrical equipment 
suppliers will specify that in cases 
where Sulphur Hexafluoride (SF6) is 
used for applications involving high 
voltages (>350 KV), equipment with 
a low leakage rate (<99%) will be 
used.  

All Contractors 

KPDC Project 
Manager to ensure 
contractors confirm 
high voltage 
equipment to have 
low leakage rates 
for SF6 in 
specifications. 

Compliance in Contract.  All 
new >350KV equipment to 
have low leakage rates. 

6 Plant / TL PC 
Waste generated 
from construction / 
operation 

Local people will be allowed to 
harvest the plant site area for any 
plants/fruits of use prior to 
construction works.  Grasses and 
soft organic material will be 
collected and stored in a designated 
area for revegetation of cleared 
areas following the construction 
phase.  Trees and timber will be 
placed in a designated area and 
made available for collection by 
local people. 

All Contractors / 
KPDC 

Contractor HSEO's 
- Report on public 
harvest/organic 
material use. 
 
HSE Committee 
Meetings. 

Areas harvested. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

7 TL PC Siltation of surface 
water bodies 

Tower sites will be sited as far as 
practicable from water courses as 
per design. 

T-Line Contractor 

KPDC Project 
Manager to ensure 
contractors confirm 
tower sites to be 
located as far as 
practicable from 
water courses as 
per design.  
 
Once off check by 
ERCU HSE at 
works completion. 

Compliance in contract.  

8 Plant / TL PC 

Potential minor 
changes in local 
population and 
therefore PAH 
census 
information 
following 
ESIA/RAP 
surveys . 

RAP database will be reviewed and 
updated case-by-case as required 
according to grievances raised.  

 

ERCU RAP 
Coordinator / 
NGO(s) 

KPDC Project 
Manager: Review 
updated database. 

Updated (as required) and 
verified PAP and PAH 
database within three months 
of adoption of ESMP and 
prior to construction phase 
and compensation. 

 Plant / TL PC Involuntary 
resettlement 

Payment of compensation to all 
PAPs and PAHs for resettlement 
requirements (homes/land/crops) 
according to RAP. 

Kribi Power 
Project Manager / 
ERCU RAP 
Coordinator /  
KPDC Financial 
Coordinator 

KPDC Project 
Manager: Review 
register of 
compensation 
payments. 

All compensation to be 
finalised before construction 
phase. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

9 Plant / TL PC 

Risk of grievances 
regarding 
determination of 
affected assets. 

PAH and PAP asset database will 
be reviewed and updated case-by-
case as required to ensure accurate 
inventory, mapping and valuation of 
assets according to grievances 
raised. 

ERCU RAP 
Coordinator, 
KPDC Surveyor, 
NGOs 

KPDC Project 
Manager: Review 
updated database. 

Updated (as required) and 
verified PAP and PAH 
database within three months 
of adoption of ESMP and 
prior to construction phase 
and compensation. 

12 Plant / TL PC 

PAPs and PAHs 
poor management 
of compensation 
money. 

Individual household meetings to 
provide counselling, advise on risks 
regarding cash versus in-kind 
compensation and procedures on 
opening a bank account. 

ERCU RAP 
Coordinator / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of 
household 
discussions held 
and decisions 
reached. 

Record of meetings held with 
PAH/PAPs.   
 
All PAH/PAPs to be 
consulted in advance of 
Compensation Agreement 
being reached prior to 
construction commencing.  
Record of all the meetings 
being held. 

13 Plant / TL PC 

Risk of rejection of 
location and 
design of new 
homes by 
physically 
resettled PAHs 
that are 
compensated 'in 
kind'. 

Individual household-level meetings 
with eligible PAHs to negotiate and 
agree siting and design options 
resulting in a signed Land Title 
Transfer Agreement.   

ERCU RAP 
Coordinator / 
ERCU Physical 
Resettlement 
Coordinators / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of all 
household 
discussions held 
and decisions 
reached. 

100% of physically resettled 
PAHs sign Land Title 
Transfer Agreement prior to 
construction of new homes. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

14 Plant / TL PC 

Risk of future 
insecurity of 
tenure for 
resettled PAPs 
and PAHs. 

Assistance in securing land title for 
replacement land/structures will be 
offered to all PAHs eligible for land 
title. Assistance will include directing 
people to relevant authorities, 
checking that documentation and 
procedures are in order and 
advising on grievance channels if 
required.  

ERCU RAP 
Coordinator / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of all 
individual 
discussions held 
and decisions 
reached. 

All PAPs and PAHs entitled 
to land title offered assistance 
in securing new title. 

15 Plant / TL PC 

Loss of 
Community 
Assets (churches, 
football pitches) 

Village/group meetings will be held 
to discuss and agree options, 
witnessed by DO and village Chiefs. 

ERCU RAP 
Coordinator / 
NGO(s) 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of 
discussions held 
and decisions 
reached. 

Signed agreements to be 
reached prior to start of 
construction. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

16 Plant / TL PC Loss of graves 

Individual household meetings will 
be held with each PAH owning an 
impacted grave to discuss and 
agree options resulting in a signed 
Treatment of Grave Agreement.  
Where possible, graves will be left in 
place or relocated according to each 
owner's wishes.  Where it is not 
possible to leave a grave in place 
without disturbance this will be 
clearly explained to PAPs. Graves 
that are not relocated will be clearly 
marked during the construction 
phase in order to avoid accidental 
disturbance during the construction 
and operation. 

ERCU RAP 
Coordinator / 
Physical 
Resettlement 
Coordinator 

ERCU RAP 
Coordinator / NGO: 
Keep and review 
records of all 
household 
discussions held 
and decisions 
reached. 

All Treatment of Grave 
Agreements to be signed by 
PAHs with affected graves 
before start of project 
construction. 

17 Plant / TL PC 

Inability of PAPs 
and PAHs to 
move home / 
prepare new 
farmland 

All PAPs and PAHs will be offered 
assistance in simple 
clearing/preparation of farmland and 
transportation of 
possessions/fixtures to new 
homes/facilities as required (to a 
total of 10 km in distance). 

ERCU RAP 
Coordinator / 
Physical 
Resettlement 
Coordinators 

ERCU RAP 
Coordinator / NGO: 
keep record of all 
discussions held 
and decisions 
reached. 

All agreements for assistance 
need to be agreed with PAPs 
and PAHs prior to 
construction. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

18 Plant / TL PC / C 

Longer-term 
livelihood 
insecurity 
triggered by 
resettlement 
factors 

Meetings with PAPs and PAHs to 
determine livelihood assistance 
requirements. 
 
A range of 
socioeconomic/community 
development initiatives, including 
training and targeted livelihood 
support will be implemented, as 
necessary, in all project affected 
areas. 
 
 

ERCU RAP 
Coordinator, 
NGO(s), AES 
SONEL 
Community 
Development 
Department 
Monthly report on 
progress. 

ERCU RAP 
Coordinator: 
Receive and check 
bi-weekly and bi-
monthly progress 
reports of NGO 
against work plans.  
Interviews with 
beneficiaries. 

Meetings with all PAPs and 
PAHs to be recorded 
All identified actions to be 
implemented within 12 
months of agreement of 
assistance. 

19 Plant / TL PC  / C 

Increased risk of 
HIV/AIDS through 
mixing of migrant 
workers with 
community 

An HIV/AIDS awareness campaign 
will be implemented in all project-
affected areas, targeted at PAPs 
and vulnerable members of the 
wider communities including 
sensitisation meetings and relevant 
literature. All KPDC site employees, 
temporary and permanent, will be 
offered free condoms during these 
meetings and an opportunity for a 
confidential HIV/AIDS test with AES 
SONEL. 

Contractor HSE 
Officers / ERCU 
HSE Coordinator 
/ Sonel Medical 
Centre 

ERCU HSE 
Coordinators, 
NGO: Maintain 
sensitisation 
meetings records 
and literature. 

Meetings to be held in all 
project affected villages, 
particularly during the 
construction phase. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

20 Plant / TL PC / C 

Increased 
community risk of 
communicable 
disease infection 
through mixing 
with migrant 
workers. 

All site employees will be provided 
health briefings as part of induction 
session to help minimise risks on 
site and at home against: HIV/AIDS, 
malaria, river blindness, sleeping 
sickness, yellow fever, dengue 
fever, food- and water- related 
diseases. 

Contractor HSE 
Officers / ERCU 
HSE 
Coordinators 

ERCU HSE 
Coordinators: 
review of employee 
induction 
procedures; 
random interviews 
with employees. 

All employee induction 
sessions  include health 
briefing. 

21 Plant / TL PC / C 

Increased risk of 
gender-based 
violence as a 
result of influx of 
male migrant 
labour. 

All site employees will be briefed 
regarding sanctions for illegal or 
aggressive behaviour towards the 
public, particularly women whilst 
employed on the KPDC, as part of 
induction session. 

Contractor HSE 
Officers / ERCU 
HSE 
Coordinators 

ERCU HSE 
Coordinator's 
discussions with 
Contractor staff. 

All employee induction 
sessions  include briefing on 
sanctions for inappropriate 
public behaviour. 

22 Plant / TL PC / C 
Grievances by 
PAPs regarding 
resettlement 

Grievance mechanism will be clearly 
explained to all PAPs and PAHs – 
via household- and village-level 
meetings.  All PAPs (and host-
community members) will be entitled 
to a response to a lodged complaint 
within one month and to redress 
within three months (or sooner if an 
emergency). 

ERCU RAP 
Coordinator 

KPDC Project 
Manager: Discuss 
progress with RAP 
Coordinator and 
review meeting 
notes.  

All grievances received 
recorded in a Grievance 
Register.  All grievances 
responded to within one 
month.  All grievances 
redressed within three 
months.  Number of 
grievances received reduce 
month-by-month between PC 
and O phases. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

23 Plant / TL C 

Limited access to 
project 
employment 
opportunities for 
local people, 
especially women. 

KPDC and Contractor will agree 
written policy, procedures and 
targets for prioritising local women 
and men over migrant workers for 
unskilled and semi-skilled 
employment during the construction 
phase.   

KPDC  Project 
Manager, 
Contractor project 
manager, ERCU 
HSE 
Coordinators and 
Contractor HSE 
officers. 

KPDC Project 
Manager: Review 
contractor 
employee records. 

At least 50% of total direct 
and in-direct casual unskilled 
labour during construction of 
the plant site and T-line is 
hired locally.  KPDC and 
operators to determine local 
employee requirements 
during operational phase. 

24 Plant / TL C 

Non-gender 
sensitive 
workplace 
environment. 

Lockable, clean and well-lit toilet 
and changing facilities will be 
maintained to promote the security, 
privacy and sanitary needs of both 
women and men. 

Contractor HSE 
officer, ERCU 
HSE 
coordinators. 

ERCU HSE 
Coordinators: 
Review site HSE 
report and site 
photos. 

Complaints received by 
female employees regarding 
security and privacy concerns 
to be dealt within within 24 
hours. 

25 Plant / TL C Pressure on 
health facilities. 

Establishment of first aid health post 
at plant sites and provision of 
weekly site HSE briefings. 

Contractor HSE 
officer, ERCU 
HSE 
coordinators. 

ERCU HSE 
Coordinators: 
Review HSE 
Report and HSE 
Briefings Reports. 

Zero cases referred to local 
clinics or hosputals that can 
be effectively treated at 
health post (eg, first aid, 
minor ailments). 

25 Plant / TL C 

Dust nuisance / 
impact on flora 
and fauna from 
on-site activity 

Minimise land clearance and 
exposed surfaces within the plant 
boundary / T-Line Wayleave. 
During site clearance top soil will be 
preserved in a designated area, 
protected from surface water runoff, 
for use in the revegetation and 
landscaping of the plant site and 
disused tracks at the end of 
construction works. 

All Contractors 

Contractor HSEO's 
- Plan and map 
planned clearance 
so vegetation 
clearance is 
minimized. 
- Daily supervision 
of clearance. 
 
HSE Committee 
Meetings. 

Demarcated areas to be left 
intact to be mapped 
Areas for soil storage to be 
demarcated. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

26 Plant  C 
Dust nuisance 
from on-site 
activity. 

Storage of materials within 16 ha 
demarcated area for re-use to 
reduce vehicular movement and 
land clearance. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
- daily recording in 
site log of visual 
dust levels.   
- submission of 
weekly report to 
ERCU HSE of any 
non-compliance. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of dust 
nuisance. 

27 Plant  C 
Dust nuisance 
from vehicular 
movement. 

The main access road will be hard 
standing to minimise dust. Access 
road to Mpolongwe site will be 
sprayed with water to minimise dust 
generation as necessary until hard 
standing has been constructed.  
Daily inspections will be undertaken 
to ensure roads are swept or 
sprayed. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
- daily recording in 
site log of visual 
dust levels.   
- submission of 
weekly report to 
ERCU HSE of any 
non-compliance. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of dust 
nuisance. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

28 Plant / TL C 
Dust nuisance 
from on-site 
activity 

Once works are complete disused 
access roads and bare areas will be 
re-vegetated with soil and 
vegetation salvaged during 
construction works and/or areas will 
be ripped to encourage re-growth. 

All Contractors 

Contractor HSEO's-
weekly records 
following 
completion, as 
necessary - 
submission of 
weekly report to 
ERCU HSE HSE 
Committee 
Meetings. 

Revegetation of disused 
areas to be recorded on map 
periodically. 

29 Plant  C 
Dust nuisance 
from vehicular 
movement 

Implement and sign speed limit 
restriction of 10km on access road 
and within plant boundary.  Speed 
humps to also be constructed.  
These are measures inline with 
KPDC practice on other sites. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
 - to record any 
persons not 
adhering to speed 
limit in site log.  
Offenders to be 
reported to ERCU 
HSE 

Vehicles adhering to speed 
limit with non-adherences 
being reported in site log. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

30 Plant / TL C 

Dust nuisance 
from on-site 
activity / Surface 
water siltation / 
impact to flora and 
fauna  

Control dust blow and soil erosion 
from earthworks by ensuring that: 
-  completed earthworks are 
adequately compacted, landscaped, 
revegetated with local flora salvaged 
from site clearance or covered with 
hard standing. 
- Major earthworks have adequate 
drains diverted to settlement ponds 
prior to discharge into the 
environment. 
- Grass mats, crushed rock, 
aggregate covering or geotextiles  
are used to protect earth slopes . 
- Silt fences are installed at the 
down-slope extremes of the site 
working area as necessary. 

All Contractors 

Contractor HSEO's 
- daily recording in 
site log of visual 
dust levels.   
- daily earthworks 
inspection 
(checking silt 
fences, drains, etc) 
- submission of 
weekly report to 
ERCU HSE of 
clearance dates, 
and any non-
compliance. 
 
HSE Committee 
Meetings. 

For dust, if complaints 
received dealt with on day 
and action recorded.  Within 
6 months to be zero 
recording of dust nuisance. 
No evidence of siltation of 
surface water courses. 
Siltation fences in good 
working order. 

31 Plant / TL C 
Dust and Noise 
nuisance from on-
site activity. 

Maintenance of Community record 
for comments and complaints. All Contractors 

Contractor HSEO's 
- Maintenance of 
community record. 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints.. 
HSE Committee 
Meetings. 

Complaints received to be 
dealt with on day and action 
recorded.  Within 6 months to 
be zero recording of dust and 
noise nuisance. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

32 Plant / TL C/O Vehicle exhaust 
emissions. 

All site vehicles and equipment to be 
maintained and in good working 
order. 
Vehicles / machinery will undergo a 
pre-controlled check prior to 
entering the site.    
Preference to be placed on the use 
of vehicles and equipment with low 
emissions during procurement and 
within construction contracts. 

All Contractors 

Contractor HSEO's 
to keep written 
maintenance 
records  
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

All vehicles to have up to 
date maintenance records. 

33 Plant  C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Following completion of construction 
works, temporary drains and 
settlement ponds to be filled, 
profiled and revegetated.  
Permanent drains to be constructed 
from concrete and be fitted with 
adequate oil and silt traps. 

Power Plant and 
Substation 
Contractors 

One-off check once 
completed by 
ERCU HSE. 

Plant drainage to be installed 
as per design. 

34 Plant/TL  C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Latrines fitted with septic tanks will 
be installed for workers and will be 
at least 100m away from the 
Manyinga or Gongoyima streams. 
Septic tanks to be emptied regularly 
Portable toilets will be made 
available for construction workers on 
the T-Line.  All sewerage will be 
collected and disposed of by a 
registered contractor at a municipal 
sewerage facility. 

All Contractors 

Contractor HSEO's 
- Inspection prior  
to construction  
- Records of septic 
tank emptying to be 
recorded. 
 
HSE Committee 
Meetings. 

No latrines within 100m of 
watercourses. 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

35 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Safe storage of chemicals, in line 
with AES H&S Plan  and relevant 
Materials Safety Data Sheets 
(MSDS) 
Spills to be addressed in line with 
AES H&S Plan. 

All Contractors 

Contractor HSEO's 
- daily inspection of 
storage systems.   
- submission of 
weekly report to 
ERCU HSE of any 
spillages and 
actions taken. 
 
HSE Committee 
Meetings. 

Spills/leaks of fuel, oil 
lubricants or hazardous 
liquids to be recorded and 
dealt within on the same day.   

36 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

No washing of project vehicles or 
equipment will be allowed onsite 
(unless within a designated area) or 
within any watercourse. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of any 
non-compliance. 

 
HSE Committee 
Meetings. 

No vehicles washed outside 
designated areas or in 
watercourses. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

37 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

No maintenance of vehicles or 
equipment will be allowed onsite 
unless authorised by the KPDC HSE 
manager and then only inline with 
the AES H&S plan.  Any onsite 
maintenance should be undertaken 
using portable drip trays or in an 
area with impermeable flooring and 
bunding to collect any oil spillage.  

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of non-
compliances and 
actions taken. 

 
HSE Committee 
Meetings. 

All maintenance of vehicles in 
line with H&S Plan. 

38 Plant  C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Ensure pipework constructed above 
ground as per design to allow 
inspection. 

Power Plant and 
Substation 
Contractors 

Contractor HSEO's 
- daily check and 
recording of any 
spills etc in site log.  
Leaks to be dealt 
with in line with 
AES H&S Plan 
spills procedures. 
 
HSE Committee 
Meetings.  

Leaks to be reported and 
dealt with within 3 hours of 
being identified. 

39 Plant / TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Ensure transformers constructed as 
per design with impermeable 
sumps/catch pits. 

All Contractors 
Once off check 
once completed by 
ERCU HSE. 

Compliance with detailed 
design - Transformers in 
catch pits with sumps. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

40 Plant  C 
Reduction in 
surface water 
resources. 

Boreholes for construction water 
supply will be drilled as soon as 
practicable to reduce the reliance on 
surface water abstraction.  Surface 
water abstraction will be minimised 
where feasible. 

Power Plant and 
Substation 
Contractors 

Once off check 
once completed by 
ERCU HSE 
Surface Water use 
to be recorded. 

Borehole sunk and 
operational No use of surface 
water by construction month 
6. 

41 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

Engines will not be allowed to run 
idly. All machine operators / drivers 
will be instructed to switch their 
equipment/machines off when not in 
use. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

No idly running engines or 
machines onsite.  If 
complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 

42 Plant  C 
Increased noise 
levels during 
operations. 

An earth bund is to be constructed 
to the south west of the plant to 
minimise noise during operations. 

Power Plant and 
Substation 
Contractors 

Once off check 
once completed by 
ERCU HSE. 

Earth bund constructed. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

43 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

As far as practicable noisy activities 
such as cutting and grinding will be 
undertaken in an enclosure or within 
portable noise screens. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 

44 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

Prior to loading and offloading of 
vehicles a job safety analysis will be 
undertaken and loading/offloading 
will be supervised by a shift boss or 
HSE representative as necessary, to 
ensure that as far as practicable 
noisy offloading / loading is avoided. 

All Contractors 

Contractor HSEO's 
- continual 
monitoring.   
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 
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Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
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45 Plant / TL C 

Increased noise 
levels due to 
construction 
activities. 

Noisy activities will be located as far 
away from receptors (houses in 
nearby villages) as practicable. 

All Contractors 

Contractor HSEO's- 
Maintenance of 
community register 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaintsHSE 
Committee 
Meetings. 

If complaints received dealt 
with on day and action 
recorded.  Within 6 months to 
be zero recording of noise 
nuisance. 

46 Plant / TL C 

Reduction in 
fauna due to 
hunting or 
consumption of 
wild animals by 
construction 
workers. 

Hunting will be discouraged in the 
project area, and construction 
workers will be discouraged from 
purchasing illegal game meat. 

All Contractors 

Contractor HSEO's 
-  submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings 

No reports of illegal hunting / 
purchase of illegal game 
meat by employees. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

47 Plant / TL C 
Destruction of 
archaeological 
artefacts. 

An archaeologist will be present 
during site clearance and excavation 
work.  The archaeologist will have 
the power to  suspend works  if a 
significant find is discovered so an 
action programme and timescale 
can be agreed between the 
archaeologist, contractor and KPDC.  
Site clearance workers will be 
trained on what archaeological 
artefacts to look out for during 
construction by the archaeological 
team.  In the event of a chance find 
during construction works the 
archaeological team will be 
informed.  

Power Plant and 
Substation 
Contractors 

Archaeologist to 
prepare weekly 
report of any finds 
together with 
recommended 
action plan (plus 
indication of any 
delays) 
Contractor 
-Works with 
archaeological 
team during site 
clearance. 
 
HSE Committee 
Meetings. 

Record of all archaeological 
artefacts salvaged/Finds and 
actions taken. 
All actions to be undertaken 
within agreed timescale.  

48 TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

No additional or replacement 
equipment containing oil with PCBs 
will be allowed to be installed at the 
substation.  Equipment with PCB oil 
requiring removal will be transferred 
in secure transportation and stored 
in the designated AES PCB disposal 
facility awaiting disposal in line with 
AES SONEL PCB procedures (AES 
SONEL EHS Manual).  All 
employees handling or transporting 
equipment with oil containing PCBs 
will be provided with appropriate 
PPE and training.  

T-Line Contractor 

Contractor to 
confirm no 
additional PCB 
equipment to be 
installed. 
 
HSE Committee 
Meetings. 

No equipment containing 
PCBs to be used in additional 
or replacement equipment. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

49 TL C 

Deterioration of 
soil, surface water 
and groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Soil around equipment containing 
PCB oil will be tested for PCB 
contamination.  If PCBs are found, 
soil will be removed for disposal in 
line with AES SONEL PCB disposal 
procedures (AES SONEL EHS 
Manual). 

T-Line Contractor 

Contractor to test 
for PCB 
contamination if 
suspected. 
 
HSE Committee 
Meetings. 

No equipment containing 
PCBs. 

50 TL C 

Soil / Flora and 
Fauna 
disturbance due to 
land clearance 

Where feasible installation of 
powerlines will be undertaken above 
existing vegetation.  Only vegetation 
above 2m will be cleared. 

T-Line Contractor 

Contractor HSEO's 
-Daily works 
inspection 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

Vegetation to be maintained 
below 2m. 

51 TL C 

Soil / Flora and 
Fauna 
disturbance due to 
fire 

During way-leave clearance, large 
trees and woody material will be 
placed in designated areas for use 
by local people.  A fire risk 
assessment of organic material will 
be undertaken following the 
completion of each powerline 
section.  If the risk of fire is deemed 
to be high, organic material will be 
collected and disposed of in line with 
the Project  waste management 
plan. 

T-Line Contractor 

Contractor HSEO's 
-Daily works 
inspection 
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

No fires within wayleave. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

52 Plant / TL C/O 

Increased road 
traffic between 
Douala and Kribi 
resulting in 
congestion. 

A designated route will be selected 
for project vehicles from Douala to 
Kribi, which avoids town 
centres/busy roads as far as 
practicable.  

All Contractors / 
KPDC 

HSE Committee 
Meetings. No complaints from Public. 

53 Plant / TL C 

Increased 
congestion due to 
bulky good 
transportation. 

Police and relevant authorities will 
be made aware of bulky goods 
movement.  All abnormal loads will 
be escorted and clearly 
flagged/signalled.  Where possible 
bulky goods will be transported 
during off peak hours. 

All Contractors / 
KPDC 

Contractor 
HSEO'ss  
- to advice ERCU 
HSE in writing of all 
bulky goods vehicle 
movements. 
 
HSE Committee 
Meetings. 

All bulky vehicle movements 
logged, including precautions 
undertaken. 

54 Plant / TL C 
Increased 
congestion due to 
worker traffic. 

Buses will be provided for 
construction workers, from Edéa, 
Kribi and villages en route. 

All Contractors 

Contractor 
HSEO'ss  
- to advice ERCU 
HSE of number of 
buses and 
movements. 
 
HSE Committee 
Meetings. 

Bus transportation to be 
provided to all employees in 
area. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

55 Plant / TL C/O 

Increased risk of 
accidents  to 
pedestrians and 
road users due to 
increased traffic.  

Drivers will be provided with 
defensive driving training (in line 
with the AES Safety and Health 
Plan) which includes safety 
precautions, vehicle maintenance 
and adherence to speed limits, 
especially in built up areas. 
A corporate road safety awareness 
campaign will be undertaken during 
construction, which will include 
project affected villages and schools 
in the area. 

All Contractors / 
KPDC 

Contractor 
HSEO'ss 
- To record and 
provide copies to 
ERCU HSE of all 
drivers trained 
- KPDC to maintain 
record of 
awareness 
campaign 
implementation. 

All drivers trained 
Awareness training to be 
implemented within 2 months 
of starting construction, with 
periodic review.  

56 Plant / TL C/O 

Increased risk of 
accidents  to 
pedestrians and 
road users at site 
access. 

The Mpolongwe plant site junction 
will be designed and maintained to 
ensure adequate visibility. 

All Contractors / 
KPDC 

ERCU HSEOnce 
off check  following 
construction.2 
Checks per year 
during rainy 
season. 

Junction with good visibility. 

57 Plant / TL C 

Increased risk of 
accidents  to 
pedestrians and 
road users due to 
increased traffic.  

Sign posts alerting vehicles on the 
Edea-Kribi road of the approaching 
Mpolongwe plant site junction will be 
erected 100m north and south of the 
junction on the main Edea – Kribi 
road. 

All Contractors 

Contractor HSEO's 
- daily inspection of 
signage  
 
HSE Committee 
Meetings 

Signage adequate. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

58 Plant / TL C 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
increased traffic.  

Sign posts alerting vehicles on the 
Edea-Kribi road of any works near 
or on the road will be erected and 
vehicle marshalling undertaken as 
necessary. 

All Contractors 

Contractor HSEO's 
- daily inspection of 
signage.  
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

Signage adequate. 

59 Plant / TL C 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
increased traffic.  

As part of the regular consultation 
and disclosure program, local 
people will be informed of the 
increased traffic and risks 
associated. 

All Contractors 
Records of all 
relevant 
consultations. 

Inclusion within 
implementation of 
consultation program. 

60 Plant / TL C/O 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
inappropriate 
driving. 

Drivers will have to adhere to a no 
drugs / alcohol policy (in line with 
AES Safety and Health Plan).  
Anyone found under the influence of 
illegal drugs or alcohol will be 
suspended immediately, and if 
caught a further time will have their 
contract terminated. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily monitoring of 
drivers. 
- submission of 
weekly report to 
ERCU HSE of non 
compliances. 
 
HSE Committee 
Meetings. 

No drivers under the 
influence of drugs or alcohol. 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

61 Plant / TL C/O 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
reversing from 
plant onto main 
road.  

Adequate space onsite will be 
provided to heavy goods vehicles to 
turn around on site.  No reversing of 
vehicles onto the main road will be 
allowed unless marshalled. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection of 
onsite spaces  
- submission of 
weekly report to 
ERCU HSE of non 
compliances. 
 
HSE Committee 
Meetings. 

No accidents due to HGV 
reversing onto road. 

62 Plant / TL C/O 

Increased risk of 
accidents to 
pedestrians and 
road users due to 
increased traffic 
breakdowns. 

Any breakdown / abnormal use of 
main roads by vehicles will be 
clearly marked and oncoming traffic 
marshaled as appropriate. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliances. 
 
HSE Committee 
Meetings. 

All project breakdowns to 
adhere to mitigation action. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

63 Plant / TL C/O 

Increased risk of 
accidents 
involving 
hazardous goods. 

Hazardous goods transportation will 
be undertaken in line with AES 
Safety and Health Plan and relevant 
MSDS. 

All Contractors / 
KPDC 

Contractor 
HSEO'ss  
- to advice ERCU 
HSE in writing of all 
bulky goods vehicle 
movements 
- ERCU HSE to 
approve hazardous 
goods movements 
HSE Committee 
Meetings. 

All hazardous goods 
movements to be logged and 
recorded. 

64 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Investigate measures to minimise 
waste generated by the Project 
prioritising actions to prevent, 
reduce, re-use and recycle waste. 

All Contractors / 
KPDC 

Contractor HSEO's 
- to inform ERCU 
HSE of any new 
measure being 
implemented. 
 
HSE Committee 
Meetings. 

Number of measures to 
reduce waste implemented 
by contractor. 

65 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Bins marked and colour coded will 
be placed under shelter at strategic 
areas of the plant site and 
Mangombe substation construction 
areas.  For the T-Line waste will be 
collected in mobile bins for transfer 
to the main designated waste point. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties.  
 
 
HSE Committee 
Meetings. 

Bins made available.  
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

66 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Ordinary Waste (waste generated 
by normal activities) will be 
separated into: (Organic and 
vegetable waste), Non Recyclable 
Plastic, and Non-treated wood in 
line with AES SONEL HSE Manual. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties.  
 
 
HSE Committee 
Meetings. 

Provision of adequate waste 
disposal facilities, 

 
All waste separated. 

67 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Organic and vegetable waste will be 
composted for use in future 
revegetation in a designated area 
away from sensitive receptors and 
secure from vermin. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliance. 
 
HSE Committee 
Meetings. 

Compost pits in designated 
areas. 

68 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Non-recyclable plastic will be stored 
clearly marked bins and collected by 
a licensed waste disposal contractor 
(for the T-Line plastic waste to be 
transferred to a main waste point). 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliance. 
 
HSE Committee 
Meetings. 

All site clean and tidy – all 
plastic waste collected. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

69 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

All industrial waste (as classified in 
the AES SONEL Waste 
Management Program) will be 
contained in a secure, sheltered 
area fitted with impermeable flooring 
and bunding.  All hazardous waste 
will be removed by a registered 
waste disposal company. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of non 
compliance. 
 
HSE Committee 
Meetings. 

Bins made available.  

70 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Re-usable waste (wooden poles, 
tyres and non contaminated metals) 
will be stored in a designated area 
either sold or made available to the 
general public for re-use. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties. 
 
 
HSE Committee 
Meetings. 

All reusable waste in 
designated areas. 

71 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Waste to be managed by 
implementation of existing AES HSE 
Manual.  All employees and 
contractors will be made aware of 
the Waste Management Program 
through inductions and weekly 
toolbox talks as necessary. 

All Contractors / 
KPDC 

Contractor HSEO's  

- indication of 
inductions 
undertaken. 

 

HSE Committee 
Meetings. 

Included in induction. 
program and all employees 
inducted. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

72 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

Medical waste generated on site will 
be collected in secure containers 
and transferred to a certified medical 
waste facility for incineration. 

All Contractors / 
KPDC 

Contractor HSEO's 
- daily inspection as 
part of regular 
duties  
- submission of 
weekly report to 
ERCU HSE of 
exceedances and 
complaints. 
 
HSE Committee 
Meetings. 

Secure medical waste 
containers made available. 

73 Plant / TL C/O 
Waste generated 
from construction / 
operation. 

The licensed waste collection 
contractor will weigh waste collected 
and provide records to the 
Contractor HSEOs. 

Waste Collection 
Contractor  

Contractor HSEO's 
- submission of 
weekly report to 
ERCU HSE of 
amount of waste 
collected. 

All waste collected weighed. 

74 Plant  O 

Reduced local air 
quality due to 
emissions from 
the power plant 

Ensure power plant is working as 
per design.  

ERCU HSE 
Coordinator 

Approved 
contractor / Trained 
KPDC personnel.   
Stack emissions to 
be evaluated via 
surrogate 
monitoring, annual 
flue gas sampling 
and ambient 
measurements 
(see Section 6).  
Records to be 
recorded. 

Meet emission guidelines – 
World Bank Pollution 
Prevention and Abatement 
Handbook (1998) – Thermal 
Power Guidelines for New 
Plants. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

75 Plant  O 

Reduced Local air 
quality due to 
emissions from 
the power plant. 

KPDC will investigate ways in which 
to take advantage of the Clean 
Development Mechanism through 
carbon offsetting.  

ERCU HSE 
Coordinator 

KPDC 
World Bank 
Environmental 
Health and Safety 
Guidelines, April 
2007 - Carbon 
Dioxide estimation 
undertaken 
annually. 

Annual carbon dioxide 
emissions evaluated. 

76 Plant  O 

Fugitive gas 
leaks, excess 
noise, air 
emissions due to 
faulty equipment. 

The plant will be maintained on a 
regular basis as outlined in the 
Standard Operating Procedures for 
the Plant.  

Plant Manager 

ERCU HSE 
Coordinator  
- Maintenance logs 
recorded. 
- Noise levels 
monitored as part 
of Occupational 
Health and Safety 
monitoring. 

Plant working as per design. 

77 Plant  O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Drains, oil and silt traps at the power 
plant and substation will be cleaned 
and maintained as necessary. 

ERCU HSE 
Coordinator 

ERCU HSE 
Coordinator  
- Drains inspected 
on a monthly basis.  

Meet surface water effluent 
guidelines - World Bank 
Pollution Prevention and 
Abatement Handbook (1998) 
– Thermal Power Guidelines 
for New Plants. 
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Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

78 Plant  O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Septic tanks will be emptied on a 
regular basis by a licensed 
contractor for transfer to a municipal 
sewerage facility.   

ERCU HSE 
Coordinator 

ERCU HSE 
Coordinator 
- Records of septic 
tank emptying to be 
recorded. 

Septic tank emptying records 
to be filed. 

79 Plant  O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

All hazardous materials to be 
handled and stored in line with AES 
H&S Plan. 

ERCU HSE 
Coordinator 

Daily checks by 
relevant security / 
site personnel. 

Spills/leaks of fuel, oil 
lubricants or hazardous 
liquids to be recorded and 
dealt within on the same day.  

80 Plant / TL O 

Deterioration of 
surface water and 
groundwater 
quality due to fuel 
/ site drainage / 
foul water 
discharge. 

Transformers will be located within 
catch pits fitted with impermeable 
sumps and bunding.  Transformers 
will be inspected weekly for spills. 

ERCU HSE 
Coordinator 

Daily check by 
KPDC security 
Quarterly  ERCU 
HSE Audits  

Spills/leaks of fuel, oil 
lubricants or hazardous 
liquids to be recorded and 
dealt within on the same day.  

81 Plant  O 
Reduction in 
surface water 
resources. 

Mpolongwe site water supply will be 
from boreholes.  No surface water 
abstraction will be allowed, except 
during emergency situations. 

ERCU HSE 
Coordinator 

ERCU HSE to 
monitor and record 
water use from 
boreholes on a 
Weekly basis. 

Reduce water use. 

 
ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT 
July 2014 
 

 
 



 Kribi Power Expansion Project – Kribi Power Development Company 

 

Number Project 
Location 

Project 
Phase Impact Mitigation Measures / Actions Mitigation 

Responsibility Monitoring Indicator/Performance 
Criteria 

82 Plant  O 
Reduced 
Groundwater 
Resources. 

Power plant coolant water will be re-
circulated through the plant.  
Groundwater usage will be recorded 
and actions to minimise water use 
investigated.  

ERCU HSE 
Coordinator 

ERCU HSE to 
monitor water use 
on a monthly basis. 

Reduce water use. 

83 Plant  O 

Increased noise 
levels due to Gas 
Reciprocating 
Engines at Gas 
Plant. 

Sound attenuation devices will be 
inspected and maintained in 
according with Standard Operating 
Procedures for the Plant. 

ERCU HSE 
Coordinator 

Occupational 
Health and Safety 
(OHS) noise 
monitoring 
Quarterly  ERCU 
HSE Audits.  

Operating in line with design 
standards.   

84 Plant / TL O 

Contamination of 
the environment 
due to use of 
herbicides. 

No herbicides will be used to control 
vegetation along the T-Line, unless 
inline with a herbicide management 
plan which would be need to be 
developed in line with IFC 
Performance Standard 3.  

ERCU HSE 
Coordinator Use of herbicides. No herbicides used. 

85 TL O 

Public concerns 
regarding 
electromagnetic 
field, 

Staff involved in line planning, 
survey and construction will be 
instructed in the effects of 
Electromagnetic Fields as set out 
within the ESIA for the Kribi Power 
Project and therefore be in a 
position to answer questions from or 
provide information to members of 
the public as required. 

ERCU HSE 
Coordinator 

Number of staff 
inducted 

All ERCU staff able to answer 
enquiries from the public on 
electromagnetic fields. 
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APPENDIX C  EMISSION CALCULATIONS  

 

Baseline Calculations 

(1) Calculating Emissions from Stationary Fuel Consumption 

Gross engine 
power (kW) No. engines Total engine 

power (kW) 
Operating 

hours (h/year) 
Output 

(kWh/year)* 
Gross heat 

rate (kJ/kWh) 
Energy use 

(kJ/year) 

16,621 13 216,073 8,760 1,703,519,532 7,886 1.3434E+13 

LHV gas 
(kJ/kg) 

Gas fuel use 
(kg/year) 

Gas fuel use 
(tonne/year) 

Factor (t CO2 
per t fuel) 

Factor (t CH4 
per t fuel) 

Factor (t N2O 
per t fuel) 

Emissions 
(tCO2e/year) 

48,828 275,128,103 275,128 2.693 0.000048 0.000005 741,551 

*Assuming 90% capacity 

(2) Calculating Emissions from Mobile Fuel Consumption 

Round trip 
length (km) 

Bus (round 
trips/day) Bus (km/day) Bus (km/year) Other (round 

trips/week) 
Other 

(km/week) 
Other 

(km/year) 

18 3 54 19,710 1 18 936 

Total 
(km/year) 

Av. Fuel use 
(litre/100 km) 

Av. Fuel use 
(litre/km) 

Total fuel use 
(litre/year) 

Factor (GJ per 
litre fuel) 

Factor (kg 
CO2 per GJ) 

Emissions 
(tCO2e/year) 

20,646 65 0.65 13,419.9 0.03710 74.010 37 
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Project calculations  

 

(1) Calculating Emissions from Stationary Fuel Consumption 

Gross engine 
power (kW) No. engines Total engine 

power (kW) 
Operating 

hours (h/year) 
Output 

(kWh/year)* 
Gross heat 

rate (kJ/kWh) 
Energy use 

(kJ/year) 

16,621 20 332,420 8,760 2,620,799,280 7,886 2.06676E+13 

LHV gas 
(kJ/kg) 

Gas fuel use 
(kg/year) 

Gas fuel use 
(tonne/year) 

Factor (t CO2 
per t fuel) 

Factor (t CH4 
per t fuel) 

Factor (t N2O 
per t fuel) 

Emissions 
(tCO2e/year) 

48,828 423,274,005 423,274 2.693 0.000048 0.000005 1,140,849 

*Assuming 90% capacity 

(2) Calculating Emissions from Mobile Fuel Consumption 

Round trip 
length (km) 

Bus (round 
trips/day) Bus (km/day) Bus (km/year) Other (round 

trips/week) 
Other 

(km/week) 
Other 

(km/year) 

18 4 72 26,280 1 18 936 

Total 
(km/year) 

Av. Fuel use 
(litre/100 km) 

Av. Fuel use 
(litre/km) 

Total fuel use 
(litre/year) 

Factor (GJ per 
litre fuel) 

Factor (kg 
CO2 per GJ) 

Emissions 
(tCO2e/year) 

27,216 65 0.65 17,690.4 0.03710 74.010 49 
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APPENDIX D  MEETING INVITATION LETTERS 
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1. CONTEXTE ET JUSTIFICATION 
 

KPDC a construit et mis en service la Centrale à Gaz de Kribi d’une capacité installée 
de 216 MW. Cette centrale, construite sur un site d’une superficie totale de 16,7 
hectares dont KPDC détient la propriété foncière, est localisée dans le village de 
Mpolongwe 2 situé à environ 9 km au Nord-Ouest de la ville de Kribi.  
 
En vue de pallier à quelque retard éventuel pouvant survenir dans le calendrier de 
réalisation des projets hydrauliques en cours dans le pays (notamment Lom Pangar 
et Memve’ele),  le Gouvernement du Cameroun a instruit KPDC de procéder à 
l’extension de la centrale thermique existante afin d’atteindre une puissance totale de 
330 MW (le Projet). 
 
Dans le cadre du Projet, il est prévu l’installation de 7 moteurs du même type que 
ceux en place dans la centrale thermique existante ou équivalents, pour une 
puissance additionnelle de 114 MW. La centrale thermique existante est équipée de 
13 moteurs diesel, d’une puissance de 16,6 MW chacun fonctionnant au gaz naturel. 
Ces moteurs sont conçus pour pouvoir également fonctionner en secours avec du 
gasoil en cas d’interruption de l’alimentation en gaz.  
 
L’objectif du Projet est de faire face à court et moyen terme à la croissance de la 
demande en électricité.  
 
Le Projet est prévu être financé par un pool de bailleurs de fonds au rang desquels 
figure la Société Financière internationale (SFI). Aussi, outre les lois et règlements en 
vigueur au Cameroun, sont applicables au Projet les standards et normes de la 
Banque Mondiale et de la SFI. 
 
Conformément aux dispositions de la Loi n° 96/12 du 5 Août 1996 portant loi-cadre 
relative à la gestion de l’environnement et notamment en son article 17, une étude 
d’impact environnemental doit être réalisée avant la mise en œuvre d’un projet. En 
outre, cette loi établit, en son article 9, les principes clés de la gestion de 
l’environnement au Cameroun, notamment le principe de participation selon lequel : 
 

 chaque citoyen doit avoir accès aux informations relatives à l’environnement, 
y  compris celles relatives aux substances et activités dangereuses  

 chaque citoyen a le devoir de veiller à la sauvegarde de l’environnement et de 
contribuer à la protection de celui-ci; 

 les personnes publiques et privées doivent, dans toutes leurs activités, se 
conformer aux mêmes exigences 

 les décisions concernant l’environnement doivent être prises après 
concertation avec les secteurs d’activité ou les groupes concernés, ou après 
débat public lorsqu’elles ont une portée générale  

 le principe de subsidiarité selon lequel, en l’absence d’une règle de droit écrit, 
générale ou spéciale en matière de protection de l’environnement, la norme 
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coutumière identifiée d’un terroir donné et avérée plus efficace pour la 
protection de l’environnement s’applique. 

 
Par ailleurs, en vertu des dispositions du Décret n° 2013/0171/PM du 14 Février 
2013 fixant les modalités de réalisation des études d’impact environnemental et 
social, le promoteur d’un projet doit faire appel à un consultant, à un bureau 
d’études, à une organisation non gouvernementale ou à une association de son choix, 
agréés par le Ministre en charge de l’environnement, pour réaliser l’étude d’impact 
de sont projet (Article 14 (1)).  
 
La réalisation de l’étude d’impact environnemental et social ou de l’évaluation 
environnementale stratégique doit être faite avec la participation des populations 
concernées à travers des consultations1 et audiences2 publiques, afin de recueillir les 
avis des populations sur le projet (Article 20 (1)).  
 
Le critère de performance n°1 de la SFI sur l’évaluation et la gestion des risques et 
des impacts environnementaux (1er Janvier 2012) stipule qu’un processus de 
consultation efficace est un processus à double sens qui doit : 
 

 Commencer à un stade précoce du processus d’identification des risques et 
des impacts environnementaux et sociaux et se poursuivre tant que les risques 
et les impacts se matérialisent ; 

 

 Etre fondé sur la divulgation et la diffusion préalable d’informations 
pertinentes, transparentes, objectives, utiles et facilement accessibles 
présentées dans une ou plusieurs langues autochtones, sous une forme 
culturellement acceptable et compréhensibles par les communautés affectées ; 

 

 Privilégier la participation inclusive des communautés directement affectées 
plutôt que celles des autres communautés ; 

 

 Se dérouler à l’abri de toute manipulation, interférence, coercition ou 
intimidation par autrui ; 

 

 Permettre une participation réelle, le cas échéant ; et 
 

 Etre décrit dans des rapports. 
 
 Dans ce cadre, KPDC a recruté le consultant SAFEX et lui a assigné les missions 
suivantes :  
 

 Prendre part aux consultations publiques organisées le 08 Octobre 2013 ; 
 

 S’assurer que les parties prenantes s’enregistrent sur les listes de présence 
mises à disposition par KPDC ; 

 

 Prendre les notes des échanges en veillant à ce que les commentaires et 
questions à l’attention de KPDC sont consignés dans le rapport ; 

                                                 
1 La consultation publique consiste en des réunions pendant l’étude, dans les localités concernées par le projet. 
2 L’audience publique est destinée à faire la publicité de l’étude, à en enregistrer les oppositions éventuelles et à 
permettre aux populations de se prononcer sur les conclusions de l’étude 
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 Effectuer des prises des photos de la rencontre. 
 

2. APPROCHE METHODOLOGIQUE 
 

De manière chronologique, les consultations publiques du 08 Octobre 2013 ont été 
préparées et exécutées de la manière suivante : 
 
2.1. Identification des parties prenantes 
 
L’identification des parties prenantes par le biais des techniques ci-dessous listées a 
permis de définir les populations susceptibles d’être affectées directement ou 
indirectement par le Projet ainsi que les administrations interagissant avec le Projet. 
Il s’agit de : 
 

 Consultations formelles et informelles avec le public et les autorités 
administratives ; 

 

 Revue de la littérature (documentation de la centrale existante) ; 
 

 Les discussions informelles avec les autorités administratives. 
 
2.2. Préparation et remise des lettres d’informations 
 
Conformément aux exigences du décret n°2013/0171/PM du 14 Février 2013 qui 
prescrit que les lettres d’informations invitant à prendre part à la consultation 
publique, et précisant les dates, lieux et objectifs de la consultation ainsi que le 
mémoire descriptif et explicatif du projet soient envoyées au moins 30 jours avant la 
date de la réunion, des correspondances ont été élaborées et distribuées en date du 05 
Septembre 2013. De même, des messages portés ont été émis et distribués aux 
administrations invitées et aux différents représentants des populations. Une copie 
des lettres et du message porté figurent dans l’annexe A. 
 
2.3. Sensibilisation des différentes parties impliquées pour une participation 

massive 
 
Outre les correspondances délivrées aux représentants des populations, KPDC a 
mené de façon informelle et à intervalles réguliers, des actions de sensibilisation au 
sein de la communauté à travers la distribution du mémoire descriptif et explicatif 
du Projet ; Ce qui a permis de rappeler aux concernés la date de tenue effective de 
l’évènement, les messages ayant été distribués un mois à l’avance.  
 
2.4. Tenue de la réunion des consultations publiques 
 
Les travaux proprement dits se sont déroulés le 08 Octobre 2013 à la place du Marché 
de Mpolongwe 2 et ont vu la participation d’environ 80 personnes y compris les 
femmes et les jeunes. Au rang des participants, figuraient les autorités 
administratives, traditionnelles et élues du Département de l’Océan (voir annexe B 
des listes de présence).   
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3. DEROULEMENT DES CONSULTATIONS PUBLIQUES  
 

Présidée par le 1er adjoint préfectoral représentant le Préfet du Département de 
l’Océan, la réunion de consultations publiques a eu lieu Mardi 8 Octobre 2013 à 
Mpolongwe II. Etaient présentes, les parties prenantes du projet, regroupant les 
autorités administratives, traditionnelles et élues de la zone d’étude, les populations 
riveraines et, les associations de défense des intérêts des populations (représentantes 
de femmes). La liste des participants figure en annexe B du présent rapport. 
 
Les objectifs des travaux étaient de : 
 

 Présenter le Projet aux populations locales avec ses impacts potentiels ainsi 
que le mécanisme de gestion des plaintes mis en place ; 

 

 Recueillir leurs avis et préoccupations sur le Projet et ; 
 

 Apporter des réponses appropriées aux questions posées.  
 
Les discussions se sont tenues principalement en français. Toutefois, quelques 
représentants des populations à l’instar du Maire de Kribi 2 et du Chef de 
groupement Mabi Nord, se sont exprimés en français et en langue locale lorsque 
nécessaire. La rencontre s’est déroulée en deux principales phases : 
 
3.1 Présentation des exposés techniques  
 
Cette première phase qui s’est ouverte par le mot introductif du 1er Adjoint 
Préfectoral expliquant les raisons de la rencontre du jour, a permis  aux différentes 
parties prenantes d’appréhender les aspects relatifs aux : 

 

 fondements législatifs et réglementaires de la pratique des études d’impact et 
de la participation du public lors de l’instruction des projets au Cameroun ;  

 

 buts des études d’impact environnemental et des consultations publiques ; 
 

 composantes du projet d’extension de la centrale à gaz de Kribi et du 
mécanisme de gestion des plaintes mis en place ;  

 

 bénéfices attendus du projet à l’instar de l’augmentation de la capacité initiale 
de production de la centrale et la  création d’emplois temporaires ; 

 

 impacts environnementaux potentiels du projet ; 
 

 mesures envisagées pour atténuer les impacts négatifs potentiels. 
 
3.2 Jeu des questions – réponses  
 
Cette seconde phase a consisté en des échanges entre le représentant du Promoteur et 
les participants d’autre part. Lors de ces échanges, le Consultant a procédé à un 
recueil des craintes, inquiétudes, observations, et doléances de la part des 
populations riveraines (voir annexe C du détail des questions soulevées par les 
participants).  
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Durant les débats, il est apparu que les populations sont unanimes pour reconnaître 
l’importance de l’énergie électrique dans le processus de développement du 
Cameroun et en conséquence, elles ont émis un avis favorable pour que KPDC 
procède à l’extension de la centrale à gaz de Kribi. Toutefois, elles ont formulé des 
préoccupations et doléances qui sont résumées dans le tableau figurant ci-dessous. 
 
 
 

Tableau : Résumé des préoccupations relevées par les populations  
 

 
 

N° Préoccupation des populations Clarifications  

1 

Nuisances dues aux bruits et vibrations lors 
du fonctionnement des moteurs de la centrale. 
Pour cela la communauté sollicite la 
réalisation d'une étude sismique, ou une étude 
des bruits et leur impact sur leur santé 

KPDC est en train d’étudier le 
phénomène avec l’entreprise Wartsila 
et apportera les solutions appropriées 

2 

Au regard de l’ampleur des nuisances 
émises par la centrale actuelle, nous 
pensons que les 13 moteurs sont des 
moteurs de seconde main. KPDC doit 
exiger que le constructeur lui fournisse 
des moteurs neufs 

Les moteurs sont neufs et fabriqués en 
2010. Les nuisances sonores n'ont pas 
de rapport avec l'état des moteurs. Une 
étude des nuisances est en cours et une 
solution appropriée sera mise en œuvre 
 

3 

Promesses faites par KPDC lors de la 
présentation du projet en 2006 et qui n'ont pas 
été tenues (case communautaire, construction 
d'école, extension électrique, doléances 
enregistrées dans les registres mis à 
disposition lors des audiences publiques du 
projet en 2007)  

Les points débattus lors des réunions 
d'écoute avec la communauté ne 
sauraient être considérés comme des 
promesses faites par KPDC à l'endroit 
des populations. Les problèmes et 
doléances issues des populations 
locales sont relevés pour examen avant 
communication sur la solution 
appropriée ou les possibilités ou pas 
de réalisation effective 

4 

KPDC a promis de faire une extension 
électrique dans tout le village, mais à 
notre grande surprise, il n’a électrifié que 
les maisons des PAPs, ce qui constitue une 
preuve qu’il fait des promesses 
fallacieuses 

une étude est en cours afin d'étendre 
l'alimentation électrique dans le village 

5 
Cahier de charge du projet non mis à 
disposition de la communauté 

Nous prenons note de cela. Toutefois 
on rappelle l'échange de 
correspondance qui a eu lieu à ce sujet 
et dans lesquels KPDC a listé les 
engagements qu'il prend vis à vis des 
populations locales. Une étude des 
projets sociaux à réaliser est en cours 
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de finalisation et sera présentée à la 
communauté le moment venu 

6 

Altération de la qualité de l'eau des cours 
d'eau lors du déversement de la centrale de 
mai 2013 

Des actions ont été immédiatement 
prises pour nettoyer le cours d’eau et 
éviter la récidive 

7 

Les canalisations de la centrale déversent leurs 
eaux usées dans nos rivières (Mpoloungou, 
Mayingui et Ngongoyima) 

cette affirmation n'est pas exacte. Il y a 
des dispositifs dans la centrale pour 
capturer toutes les eaux usées et ne pas 
les déverser dans les rivières 
environnantes. Le déversement qu'il y a 
eu était accidentel, de très faible 
ampleur et a été contrôlé rapidement. Il 
n’y a eu aucun empoisonnement de 
poisson 

8 
Demande de construction d'une adduction 
d'eau CAMWATER 

Un forage d’eau potable a été remis à 
la communauté, et il est prévu de 
mettre à la disposition de la 
communauté un autre point d’eau 
potable issu de la centrale. 

9 

Jusqu’aujourd’hui, je n’ai pas été 
indemnisée pour mes cultures détruites 
lors de la construction de la centrale 
initiale, ma fiche ayant disparu. Je 
souhaite une solution à ce problème 

Toutes les personnes affectées ont été 
indemnisées. Les personnes ayant des 
réclamations qui subsistent doivent 
agresser leurs requêtes à la commission 
qui les examinera avec KPDC et des 
réponses appropriées seront fournies 

10 

Constitution d'une base de données des 
compétences locales pour exploitation lors des 
recrutements en phase des travaux et 
organisation des formations au bénéfice des 
jeunes du village 

KPDC prend note de cette doléance, et 
rappelle que cette procédure avait été 
utilisée lors de la construction de la 
centrale actuelle 

11 

Demande d'avoir un représentant de la 
communauté au sein du conseil 
d'administration de KPDC  

C’est une décision qui appartient aux 
actionnaires, l’Etat et AES Corporation 
et ne pourrait être débattue dans ce 
cadre.  En revanche, KPDC organise 
des séances d'écoute qui sont une 
plateforme pour échanger sur les 
différentes questions d'intérêt 

12 

Inquiétude quant à la performance de 
l'équipement présent sur le site de la centrale: 
elles ont suivi une explosion sur le site de la 
centrale 

Les équipements sur le site 
fonctionnent tel que prévu et il n’y a 
aucune inquiétude à se faire là-dessus. 
Le bruit entendu était dû à un incident 
technique qui n’a eu aucun impact sur 
le fonctionnement de la centrale 

13 Demande de parler avec le directeur de KPDC 
La doléance sera transmise à qui de 
droit 
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4. CONCLUSION ET RECOMMANDATIONS 
 
Dans l’ensemble les consultations publiques du projet se sont bien déroulées car les 
échanges ont été libres, francs et ont permis aux populations d’exprimer leurs 
sentiments réels quant à la centrale existante ainsi qu’au projet d’extension à venir. 
Nous avons toutefois relevé un  climat quelque peu tendu pendant les travaux. 
Aussi, nous conseillons à KPDC d’engager promptement des actions  en vue 
d’améliorer la communication entre les responsables du site de la centrale de Kribi et 
les riverains. De même, afin de promouvoir une meilleure cohabitation du Projet 
avec les communautés, nous faisons les recommandations ci-après : 
 
Au Promoteur du projet 
 

 Au regard de l’ampleur des nuisances subies par les populations, il convient 

d’apporter des solutions appropriées à la plainte liée aux nuisances sonores générées 

par le bruit et les vibrations lors du fonctionnement de la centrale. A cet effet, le 

Consultant recommande fortement à KPDC de saisir dans les plus brefs délais le 

constructeur Finlandais Wartsila afin qu’il revoie dans la mesure du possible la 

technologie utilisée pour la construction des machines et que celle-ci minimise au 

mieux le phénomène décrié par les populations.  
 

Par ailleurs, lors du recrutement du personnel et à compétence égale, la priorité doit 
être accordée aux populations locales pendant la phase de construction et 
d’opération autant que faire se peut, afin de que les riverains bénéficient au 
maximum des retombées positives du Projet dans leur localité comme cela a été fait 
lors de la première phase de construction de la centrale. 

 
Aux populations 

 

Participer massivement aux séances d’écoute mises en place pour la gestion de leurs 

préoccupations et leurs doléances.  
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Annexe A : Lettre d’invitation du Préfet aux consultations publiques   

 



 11 

 



 12 

 



 13 

 



 14 

 

Message Porté 
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Annexe C : Minutes de la consultation  
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Annexe D : Détails des questions enregistrées lors des échanges 
 

- Les bruits et les vibrations émanant de la centrale nous créent d’énormes 

problèmes. Pourquoi n’avoir pas mis les machines en marche aujourd’hui ? 

- KPDC nous a promis une case communautaire mais n’a pas respecté ses 

engagements 

- Où est le cahier de charges qui a été signé entre KPDC et les populations , 

- Au regard de l’ampleur du phénomène de vibration, KPDC envisage-t-elle de 

faire une étude sismique ? 

- Où sont les réalisations que KPDC a promis de faire dans le village ? nous 

nous sommes maintes fois plaints auprès de l’autorité administrative mais 

sans succès. 

- Dernièrement, il y a eu déversement du gas-oil à la centrale et ce liquide 

toxique s’est retrouvé dans nos cours d’eau, empoisonnant ainsi les poissons 

qui constituent notre principale source de protéine. Qu’a fait KPDC pour 

résoudre ce problème ?  

- Pourquoi KPDC nous fournit de l’eau dans des cubitainers alors que nous 

demandons une adduction d’eau CAMWATER ? Nous ne voulons pas du 

forage construit par KPDC car cette eau a un goût salé. 

- Nos enfants tombent progressivement malades et nos maisons se fendillent. 

Quelle est en réalité la zone réelle d’influence environnementale du projet ? 

- Toutes les doléances que les populations ont consignées dans les registres lors 

des audiences publiques n’ont pas été respectées. Pourquoi ne pas mettre une 

copie du registre des audiences publiques du projet de 2007 ?? 

- J’ai pu bénéficier d’un contrat avec KPDC pour le recrutement de la main 

d’oeuvre non qualifiée, ce qui m’a permis de trouver un emploi à 10 jeunes 

gens originaires du village. Mais cela ne devrait pas dispenser KPDC de 

mener d’autres actions en faveur des populations dans le village.  

- La communauté ne refuse pas le projet, au contraire elle l’a toujours supporté 

car c’est leur projet, mais elle revendique devoir en être le premier bénéficiaire 

en termes d’infrastructures sociales (construction d’une école, d’un centre de 

santé et de points d’eau potable, …etc).   

- KPDC nous avait rassuré que la technologie qu’il allait utiliser pour le 

fonctionnement de la centrale ne devrait pas émettre des bruits, mais 

aujourd’hui c’est tout le contraire qui se produit et nous en sommes 

profondément déçus. 

- Dans la mesure où c’est l’Etat qui a autorisé KPDC à s’installer dans notre 

village, que font les pouvoirs publics pour atténuer nos souffrances suite aux 

nuisances que nous subissons lorsque les machines sont en marche ? 
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- Nous souhaitons qu’une base de données des compétences locales soit mise en 

place afin que nos enfants puissent aussi être formés pour travailler dans le 

projet. 

- Où est le cahier de charges du projet initial ? cela nous permettra de faire une 

comparaison fiable entre les promesses et les réalisations de KPDC dans le 

village. 

- Pourquoi le village Mpoulougou n’est-il pas représenté au sein du conseil 

d’administration de KPDC ? 

- Nous acceptons entièrement le projet, mais ce que nous réclamons c’est plus 

de respect et de dignité pour nous par la prise en compte de nos doléances et 

de nos préoccupations. 

- La semaine dernière, il y a eu une forte explosion au sein de la centrale, ce qui 

nous a plongé dans l’émoi et a renforcé notre crainte vis-à-vis du projet 

- Les habitants de Mpouloungou devraient faire l’objet de jalousie de la part des 

habitants des villages voisins. Mais ce n’est pas le cas ; au contraire, ils se 

moquent de nous à cause des problèmes que nous avons. 

- Pourquoi n’avoir pas envoyé Le directeur représenter le promoteur du projet 

lors des présentes consultations publiques car la représentante de KPDC ici 

présente ne peut pas prendre une décision séance tenante. 

- KPDC doit mesurer l’impact du bruit et des vibrations de la centrale sur la 

santé des riverains 

- KPDC doit actualiser le cahier de charges initial du projet et le mettre 

effectivement en œuvre car les populations locales doivent bien vivre et non 

souffrir à cause du projet  
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Annexe E : Exposé de motif présenté par le représentant de SAFEX lors de la 
réunion des consultations publiques 
 
- Monsieur le Sous-Préfet de l’arrondissement de Kribi, 

- Monsieur le Maire de la commune de Kribi, 

- Sa Majesté, le chef du village de Mpolongwé 

- Messieurs les responsables des services administratifs du Département de l’Océan 

- Messieurs les responsables des forces de maintien de l’ordre  

- Messieurs les responsables des Organisations de la société civile et des Associations 

de défense de l’environnement 

- Chères populations de Mpolongwé, riverains du projet 

- Mesdames, Messieurs, 

- chers participants, 

 
A la demande du Gouvernement Camerounais, la Société KPDC, filiale du groupe 

AES Corporation, envisage l’extension de la centrale à gaz de Kribi. Ce projet est 

destiné à augmenter la capacité de production de la centrale existante pour la faire 

passer de 216 à 330 MW. 

 
Dans cette optique, elle a mandaté le Bureau d’études international URS pour la 

réalisation de l’étude d’impact environnemental et social, et la Société Africaine 

d’Expertise (SAFEX) pour la réalisation des consultations publiques, élément 

incontournable du processus d’instruction et d’approbation de l’étude d’impact du 

projet. 

 
Mesdames et Messieurs,  
Chers participants, 
 
La présente rencontre a un double fondement : 
 

- un fondement législatif 
- et un fondement réglementaire. 

 
Sur le plan législatif, la Constitution du 18 Janvier 1996 prescrit dans son préambule 

que tout individu vivant sur le territoire national a droit à un environnement sain. 

L’Etat est le garant de la qualité de vie et de l’environnement au Cameroun. 

 
Par ailleurs, la Loi n° 96/12 du 5 Août 1996 portant loi-cadre relatif à la gestion de 

l’environnement dispose en son article 17 que « le promoteur ou le Maître d’ouvrage, 

d’équipement ou d’installation qui risque, en raison de sa dimension, de sa nature ou des 

incidences des activités qui y sont exercés sur le milieu naturel, de porter atteinte à 

l’environnement est tenu de réaliser, selon les prescriptions du cahier de charges, une étude 

d’impact permettant d’évaluer les incidences directes ou indirectes dudit projet sur l’équilibre 
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écologique de la zone d’implantation ou de toute autre région, le cadre et la qualité de vie des 

populations et des incidences sur l’environnement en général. »  

 
En outre, cette loi établit, en son article 9, les principes clé de la gestion de 

l’environnement au Cameroun, notamment le principe de participation selon lequel : 

 
- chaque citoyen doit avoir accès aux informations relatives à l’environnement, y 

compris celles relatives aux substances et activités dangereuses 

- chaque citoyen a le devoir de veiller à la sauvegarde de l’environnement et de 

contribuer à la protection de celui-ci 

- les personnes publiques et privées doivent, dans toutes leurs activités, se conformer 

aux mêmes exigences 

- les décisions concernant l’environnement doivent être prises après concertation avec 

les secteurs d’activité ou les groupes concernés, ou après débat public lorsqu’elles ont 

une portée générale 

- le principe de subsidiarité selon lequel, en l’absence d’une règle de droit écrit, générale 

ou spéciale en matière de protection de l’environnement, la norme coutumière 

identifiée d’un terroir donné et avérée plus efficace pour la protection de 

l’environnement s’applique. 

 
Au plan réglementaire, le Décret n° 2013/0171/PM du 14 Février 2013 fixant les 
modalités de réalisation des études d’impact environnemental dispose en son article 
20 que : « la réalisation de l’étude d’impact environnemental et social ou de l’évaluation 
environnementale stratégique doit être faite avec la participation des populations concernées à 
travers des consultations et audiences publiques, afin de recueillir les avis des populations sur 
le projet. » 
 
Au plan international, le Cameroun est signataire de plusieurs accords multilatéraux 
en matière d’environnement. Cette adhésion volontaire lui confère certes des 
avantages, mais aussi des obligations vis-à-vis des différents partenaires au 
développement. En particulier, il est tenu de se soumettre, en matière de consultation 
du public, aux prescriptions internationales en la matière, notamment les grands 
principes de diffusion de la Banque Mondiale qui astreignent le promoteur du projet 
entre autres à : 
 

- identifier les parties prenantes primaires et secondaires du projet 
- identifier les facteurs socio-culturels qui pourraient influencer le 

développement du projet 
- planifier à l’avance afin de s’assurer que le temps nécessaire et les ressources 

requises sont disponibles 
- donner la possibilité aux différentes parties prenantes et en particulier aux 

représentants des populations riveraines du projet qui sont directement 
concernées de se prononcer sur le projet. 
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Mesdames, Messieurs, 
Chers participants, 

 
A la lumière de ce qui précède, il est aisé de constater que le Gouvernement de la 
République est soucieux de l’amélioration de la gouvernance locale, en permettant 
aux populations de participer aux prises de décision susceptibles d’influencer le 
cours de leur vie.  
 
En conséquence, au cours de la présente réunion, l’occasion vous sera donnée 
d’exprimer en toute indépendance et en toute liberté vos opinions, vos inquiétudes, 
vos avis et vos préoccupations diverses sur la mise en œuvre de ce projet. Ces 
différentes observations et suggestions seront par la suite prises en compte pour 
finaliser le rapport d’étude d’impact environnemental, gage de la réussite du projet. 
 
Je vous remercie pour votre aimable attention. 
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Annexe F : Principaux impacts environnementaux et sociaux potentiels du projet et 
mesures envisagées pour les atténuer, les compenser ou les bonifier 

 
 
Le projet d’extension de la centrale à gaz de Kribi présente aussi bien des impacts 
négatifs que positifs. 
 
Pour ce qui est des impacts négatifs, dans la mesure où l’extension de la centrale se 
fera à l’intérieur des 16 ha concédés par l’Etat lors de la mise en œuvre du projet 
initial d’une part, et d’autre part du fait que la ligne de 225 KV existante sera 
également utilisée pour le transport des 114 MW additionnels à produire, il n’est pas 
prévu de prise de terres additionnelles. En conséquence, le principal impact négatif 
qui a été identifié par le Consultant URS ne concerne que les bruits et les vibrations.  
 
Comme mesure d’atténuation de cet impact, il est recommandé à KPDC d’instruire le 
constructeur Finlandais Wartsila de revoir l’option technique mise en oeuvre afin que 
les appareils qui seront utilisés pour cette extension émettent moins de bruits et de 
vibrations, et dont les valeurs sont compatibles avec les normes internationalement 
admises. 
 
En ce qui concerne les impacts positifs, le principal impact réside dans l’amélioration 
de l’offre en énergie électrique. C’est ainsi que le projet d’extension permettra de 
porter la capacité de production de 216 à 330 MW qui seront tous injectés dans le 
réseau interconnecté sud, augmentant de ce fait l’offre en énergie électrique au 
Cameroun, et améliorant par voie de conséquence les conditions de vie des 
populations camerounaises. Par ailleurs, le projet permettra de créer des emplois 
temporaires qui pourront bénéficier aux riverains et faire momentanément reculer le 
chômage dans le village.  
 
Comme mesure de bonification de cet impact, le Consultant a recommandé à KPDC 
de recruter prioritairement les natifs de la localité lors des travaux, à compétence 
égale. 
 
 
 
 
 
 
 
 
 
  
 
 
 



 36 

Annexe G : Photos 
 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
 
 

Installation des populations   
                                             
 
 
 
 
 
 
  
 
 

 
 

 
 
 
 
 
 
 
 
 

            Les populations                                                        
 
 
 
 
 

  

 

  

 

Les autorités administratives et la  
représentante de KPDC 

Le représentant du Consultant SAFEX 
 lors de son exposé  



 37 

 
 

     
               
 

 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 

  
 

 

           Le Maire de Kribi 2                                                              
 
 

 
 
 
 
 

  
Les riverains posant des questions à la suite de la présentation du projet par la représentante de KPDC 

 

  

Le Sous-Préfet de Kribi 2 
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         Le chef du village Mpolongwe 2                                   Le chef du Canton MABI NORD  
 

 

La représentante de KPDC relevant les questions….                     …Clarifications par KPDC  
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                           Les jeunes (au fond sur la balustrade) ont pris part aux travaux 
 
 
 
 
 

     
 

  
  

 
 
 
 
 
 
 
 
 
 

Un Ingénieur de SAFEX prenant les notes                                                  

 
 
 
 
 
 
 

 

 

  

Mot du 1er Adjoint Préfectoral représentant  
 le Préfet du Département de l’Océan 
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REPUBLIQUE DU CAMEROUN
Paix - Travail - Patrie-----

MINISTRY OF ENVIRONMENT
PROTECTION OF NATURE AND
SUST AINABLE DEVELOPMENT

REPUBLIC OF CAMEROON
Peace- Work-Fatherland

MINISTERE DE L'ENVIRONNEMENT
DE LA PROTECTION DE LA NATURE
ET DU DEVELOPPEMENT DURABLE

CCE / EIES N° a 0 0 00 0 L~7 ---du 1 G !1f'J 2014

1 CERTIFICAT DE CONFORMITE ENVIRONNEMENTALE 1

le Ministre de l'Environnement, de la Protection de la Nature et du Développement Durable

Vu la loi N° 96/12 du 5 août 1996 portant loi cadre relative à la gestion de l'environnement;

Vu le décret N° 2013/0171/PM du 14 février 2013 fixant les modalités de réalisation des Etudes d'Impact Environnemental et Social;

Vu l'arrêté N° 0070/MINEP du 22 Avril 2005 fixant les différentes catégories d'opérations dont la réalisation est soumise à une Etude
d'Impact Environnemental ;

Vu le rapport de Comité Interministériel de l'Environnement;

Considérant les nécessités de service,
Certifie que:

LA SOCIETE KRIBI POWER DEVELOPMENT COMPANY (KPDC) ,B.P 4077 DOUALA - CAMEROUN

a effectué toutes les procédures techniques nécessaires et respecté la réglementation en matière d'Etude d'Impact Environnemental et

Social pour le projet d'extension de la centrale à gaz de Kribi.
"

Au vu de cette étude' d'impact environnemental et social préalable au démarrage d~' Cè)fprojet, il est délivré le présent Certificat de
Conformité Environnementale pour servir et valoir ce que de droit.- • . 1

~)u~~hl~tTI·eDélégué
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